ADMINISTRATIVE AND INVESTMENT
RETIREMENT BOARD MEETING AGENDA
THURSDAY, DECEMBER 12, 2019
MERCED COUNTY EMPLOYEES’ RETIREMENT ASSOCIATION
3199 M STREET, MERCED, CA 95348

Please turn your cell phone or other electronic device to non-audible mode.
CALL TO ORDER: 8:15 A.M.

° ROLL CALL.
) APPROVAL OF MINUTES - November 21, 20109.

PUBLIC COMMENT

Members of the public may comment on any item under the Board’s jurisdiction. Matters presented
under this item will not be discussed or acted upon by the Board at this time. For agenda items,
the public may make comments at the time the item comes up for Board consideration. Persons
addressing the Board will be limited to a maximum of five (5) minutes in total. Please state your
name for the record.

CLOSED SESSION

As provided in the Ralph M. Brown Act, Government Code sections 54950 et seq., the Board may
meet in closed session with members of its staff, county employees and its attorneys. These
sessions are not open to the public and may not be attended by members of the public. The matters
the Board will meet on in closed session are identified below. Any public reports of action taken
in the closed session will be made in accordance with Government Code sections 54957.1.

(1) DISABILITY RETIREMENT APPLICATIONS: PERSONNEL EXCEPTION
(Govt. Code § § 54957, 31532; Cal Const. art. I, § 1)
1. Informal Hearing
a. Plascencia, Ramon
2. Formal Hearing
a. None
3. Disability update and possible action:
Arroyo, Elizabeth
Burnett, Donald
Cruz, Mary Kay
Elias Jr. Robert C.
Herrera, Yvonne
Leyro, Domingo
Ramirez, Amber
Ramirez, Linda Ann
Plascencia, Marcelino
Salgado, Jose
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RETURN TO OPEN SESSION

Report on any action taken in closed session.



CONSENT CALENDAR

Consent matters are expected to be routine and may be acted upon, without discussion, as one unit.
If an item is taken off the Consent Calendar for discussion, it will be heard as the last item(s) of
the Board Action/Discussion as appropriate.

RETIREMENTS: Pursuant to Govt. Code § 31663.25 or § 31672

All items of earnable compensation for service or disability retirements listed below are in
compliance with the pay code schedule approved by the Board of Retirement. The
retirement is authorized; however, administrative adjustments may be necessary to alter
the amount due to: audit, late arrival of data, court order, etc.

a. Norman, Lori Child Support 20 Yrs. Sve.  Eff. 11/09/2019
b. Stokes, Lilian Health Services 8.12 Yrs. Svc. Eff. 11/04/2019

YTD fiscal year 2019/2020 retirees: 036* reflects removal of SCD from prior month count
YTD fiscal year 2018/2019 retirees: 101* reflects addition of SCD effective back to prior fiscal year count
YTD fiscal year 2017/2018 retirees: 082

REFUND OF SERVICE PURCHASE: None
DEATH BENEFIT: None
MONTHLY BUDGET REPORT: Submitted

REGULAR CALENDAR

BOARD ACTIONY/DISCUSSION

1.

Discussion and possible action to adopt the draft preliminary findings from the experience
study, adjust MCERA's discount rate and adopt MCERA’s draft contribution rates — Graham
Schmidt and Anne Harper, Cheiron.
Discussion and possible action on quarterly and monthly Investment Performance Report
with possible Board action on any funds or managers — Meketa.
Discussion and possible action on quarterly performance for alternative investments and any
funds or managers — Cliffwater.
Discussion and possible action to adopt proposed interest crediting rates for December 31,
2019 — Staff.
Discussion on replacing Board’s iPads and keyboards — Staff.
Discussion and possible action to add half time extra help Office Assistant to MCERA —
Staff.
Discussion on legislative update (chaptered bills) — Staff.
Discussion and possible action on update of property purchase located at 690 W. 19" Street,
Merced, CA — Staff.
Review calendar of any training sessions and authorize expenditures for Trustees and
Plan Administrator. Pursuant to Govt. Code § 31522.8 and MCERA’s Trustees Education
and Training Policy requirements. Examples of upcoming training and educational sessions:
a. NCPERS Legislative Conference, January 26-28, 2020, Washington, DC.
b. CALAPRS General Assembly, March 7-10, 2020, Rancho Mirage, CA.

L“Action” means that the Board may dispose of any item by any action, including but not limited to the following
acts: approve, disapprove, authorize, modify, defer, table, take no action, or receive and file.



c. Advanced Principles of Pension Management for Trustees, March 30— April 1,
2020, Los Angeles, CA.

d. Pension Bridge Annual Conference, April 15-20-10, 2020, San Francisco, CA.

e. NCPERS Trustee Educational Seminal, May 9-10, 2020, Las Vegas, NV.

f. NCPERS Accredited Fiduciary Program (Modules 1&2 and 3&4), May 9-10, 2020,
Las Vegas, NV.

g. NCPERS Annual Conference & Exhibition, May 10-13, 2020, Las Vegas, NV.

h. SACRS Spring Conference, May 12-15, 2020, San Diego, CA.

I. KKR’s 2020 Global Investor Meeting, July 29 — July 1, 2020, Rancho Palos Verdes,
CA.

J.  SACRS Public Pension Investment Management Program, July 26-29, 2020,
Berkeley, CA.

k. Principles of Pension Governance for Trustees, August 25-28, 2020 Malibu, CA.

SACRS Fall Conference, November 10-13, 2020, Indian Wells, CA.

INFORMATION ONLY

MCERA Upcoming Board Meetings:
Please note: The MCERA Board Meeting and/or Education Day times and dates may be changed in accordance with
the Ralph M. Brown Act by the MCERA Board as required.

e January 9, 2020
e January 23, 2020

ADJOURNMENT

All supporting documentation is available for public review in the office of the Merced County
Employees’ Retirement Association, 3199 M Street, Merced, California, 95348 during regular
business hours, 8:00 a.m. — 5:00 p.m., Monday through Friday.

The Agenda is available online at www.co.merced.ca.us/retirement

Any material related to an item on this Agenda submitted to the Merced County Employees’
Retirement Association, after distribution of the Agenda packet is available for public inspection in
the office of the Merced County Employees’ Retirement Association.

Persons who require accommodation for a disability in order to review an agenda, or to participate in
a meeting of the Merced County Employees’ Retirement Association per the American Disabilities
Act (ADA), may obtain assistance by requesting such accommodation in writing addressed to Merced
County Employees’ Association, 3199 M Street, Merced, CA 95348 or telephonically by calling (209)
726-2724. Any such request for accommodation should be made at least 48 hours prior to the
scheduled meeting for which assistance is requested.



http://www.co.merced.ca.us/retirement

MCERA RETIREMENT BOARD MEETING MINUTES
THURSDAY, NOVEMBER 21, 2019
MERCED COUNTY EMPLOYEES’ RETIREMENT ASSOCIATION
3199 M STREET, MERCED, CA 95348

ROLL CALL: 8:15AM.
Board Members Present: Ryan Paskin, Scott Johnston, Al Peterson, David Ness (arrived at

8:45AM), Jason Goins and Scott Silveira, Michael Rhodes, Janey Cabral. Counsel:
Forrest Hansen. Staff: Kristen Santos, Alexis Curry and Martha Sanchez.

Absent: Darlene Ingersoll and Karen Adams.

APPROVAL OF MINUTES: 11/21/2019.

Motion to approve the November 21, 2019 meeting minutes.
Silveira/Peterson  U/A (6-0).

PUBLIC COMMENT

Plan Administrator introduced MCERA’s new Safety Alternate Trustee, Kalisa Rochester.

CLOSED SESSION

The meeting went into closed session.

RETURN TO OPEN SESSION

DISABILITY RETIREMENT APPLICATIONS: PERSONNEL EXCEPTION

(Govt. Code 854957, 31532; Cal Const. art. I, § 1)

Motion to grant service connected disability and deny non-service connected disability for
Trudy Winder.

Cabral/Silveira U/A (6-0).

CONSENT CALENDAR

RETIREMENTS: Pursuant to Govt. Code § 31663.25 or § 31672

All items of earnable compensation for service or disability retirements listed below are in
compliance with the pay code schedule approved by the Board of Retirement. The retirement is
authorized; however, administrative adjustments may be necessary to alter the amount due to:
audit, late arrival of data, court order, etc.

a. Stum, Karen HSA 23 Yrs. Sve.  Eff. 10/25/2019
b. Estep, Jason (SCD) Sheriff/Corrections 13 Yrs. Svc. Eff. 10/15/2018
c. Wakabongo, Musau Health Dept 1Yrs. Sve. Eff. 10/02/2019
d. Ng, George Sheriff/Corrections 13 Yrs. Svc.  Eff. 11/09/2019
e. Dias, Connie HSA 21 Yrs. Sve.  Eff. 10/26/2019
f. Garcia, Javier Sheriff/Corrections 20 Yrs. Svc. Eff. 10/27/2019
g. Mitchell, Stephanie  Superior Courts 18 Yrs. Svc.  Eff. 04/17/2019
h. Urquidez-Ortiz, Michele HSA 29 Yrs. Sve.  Eff. 10/29/2019

YTD fiscal year 2019/2020 retirees: 035
YTD fiscal year 2018/2019 retirees: 100
YTD fiscal year 2017/2018 retirees: 082
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REFUND OF SERVICE PURCHASE: None
DEATH BENEFIT: None
MONTHLY BUDGET REPORT: Submitted

Motion to approve Consent Calendar.
Rhodes/GoinsU/A (6-0).

BOARD ACTIONY/DISCUSSION

1.

Presentation and possible approval of the 2020 MCERA Board of Retirement meeting
calendar — Staff.

Motion to aapprove MCERA’s Board Calendar for 2020.

Silveira/Cabral U/A (6-0).

Discussion and possible action on updated MCERA Board Bylaws as reviewed by Bylaws
Subcommittee — Staff.

Motion to approve draft bylaws with changes and submit to the Board of Supervisors for
approval.

Ness/Peterson U/A (7-0)

Discussion and possible action on Monthly Investment Performance Report with possible
Board action on any funds or managers — Staff.
No action taken.

Discussion and possible action on update of property purchase located at 690 W. 19" Street,
Merced, CA — Staff.
No action taken.

Review calendar of any training sessions and authorize expenditures for Trustees and
Plan Administrator. Pursuant to Govt. Code 831522.8 and MCERA’s Trustees Education
and Training Policy requirements. Examples of upcoming training and educational sessions:
a. NCPERS Legislative Conference, January 26-28, 2020, Washington, DC.
b. CALAPRS General Assembly, March 7-10, 2020, Rancho Mirage, CA.
c. Advanced Principles of Pension Management for Trustees, March 30-April 1,
2020, Los Angeles, CA.
Pension Bridge Annual Conference, April 14-15, 2020, San Francisco, CA.
NCPERS Annual Conference & Exhibition, May 10-13, 2020, Las Vegas, NV.
SACRS Spring Conference, May 12-15, 2020, San Diego, CA.
Principles of Pension Management for Trustees, August 25-28, 2020 Malibu, CA.
SACRS Fall Conference, November 10-13, 2020, Indian Wells, CA.
Motion for Plan Administrator to attend NCPERS Legislative Conference January 26-
28, 2020 in Washington DC.
Silveira/Cabral U/A (7-0)

S~ o

1 «Action” means that the Board may dispose of any item by any action, including but not limited to the following
acts: approve, disapprove, authorize, modify, defer, table, take no action, or receive and file.



MCERA Retirement Board Meeting Minutes — November 21, 2019 Page 3

INFORMATION ONLY

e Trustee Rhodes informed the Board on SACRS Fall Conference voting regarding SACRS
Omnibus Bill (passed 20 yes to 0 no), and Legislation regarding non-service connected
disability bill (passed 16 yes to 4 no).

e Cheiron will be presenting the draft employer and employee contribution rates in
December.

ADJOURNMENT

The meeting adjourned at 10:03 A.M.
Respectfully submitted,

Ryan Paskin, Chair

Al Peterson, Secretary

Date



Merced County Employees' Retirement Association

Fo he Mo Endea Noveroer 20,2018 Consent Expenditure Report

Non-Administrative Expenses Original Projection Current Projection Expended 11/2019 Expended YTD  Bal Remaining % Exp YTD
21800 - Investment Expenses 3,400,000.00 3,400,000.00 100,740.99 772,861.03 2,627,138.97 23%
11/5/2019 Golden Valley Engineering - 2019-10 Due Diligence - New Building 9,357.25
11/5/2019 Anne Rahilly - 2019-10 Notary Services 45.00
11/5/2019 Nossaman - 2019-09 - Real Estate Purchase Related Legal 3,288.60
11/6/2019 Cliffwater - 2019-10 PE & HF Consulting 33,333.33
11/6/2019 PanAgora - 2019-Q3 Mgt Fee 35,757.81
11/7/2019 KKR GlI Il - 2019-Q3 Mgt Fee 18,959.00
Total 21800 - Investment Expenses 100,740.99
21802 - Actuarial Services 250,000.00 250,000.00 - 22,363.75 227,636.25 9%
Total 21802 - Actuarial Services -
21812 - Data Processing 120,000.00 120,000.00 199.03 13,867.37 106,132.63 12%
11/18/2019 Comcast - 2019-11 Wifi Chgs 199.03
Total 21812 - Data Processing 199.03
21834 - Legal Services 300,000.00 300,000.00 25,641.31 94,509.40 205,490.60 32%
11/5/2019 Ted Cabral - 2019-09 Admin 592.00
11/5/2019 Ted Cabral - 2019-09 Disab Legal Svcs 129.50
11/5/2019 Ted Cabral - 2019-09 Disab Legal Svcs 2,605.50
11/5/2019 Ted Cabral - 2019-09 Disab Legal Svcs 292.00
11/5/2019 Ted Cabral - 2019-09 Disab Legal Svcs 7,914.00
11/5/2019 Ted Cabral - 2019-09 Disab Legal Svcs 436.00
11/5/2019 Ted Cabral - 2019-09 Disab Legal Svcs 933.00
11/12/2019 PPC - 2019-10 Legal Svcs 265.00
11/13/2019 Ted Cabral - 2019-10 Admin 444.00
11/13/2019 Ted Cabral - 2019-10 Disab Legal Svcs 778.50
11/13/2019 Ted Cabral - 2019-10 Disab Legal Svcs 353.00
11/13/2019 Ted Cabral - 2019-10 Disab Legal Svcs 60.41
11/13/2019 Ted Cabral - 2019-10 Disab Legal Svcs 943.50
11/13/2019 Ted Cabral - 2019-10 Disab Legal Svcs 3,850.00
11/13/2019 Ted Cabral - 2019-10 Disab Legal Svcs 3,194.40
11/13/2019 Ted Cabral - 2019-10 Disab Legal Svcs 2,850.50
Total 21834 - Legal Services 25,641.31
21840 - Custodial Banking Services 125,000.00 125,000.00 1,367.68 31,211.54 93,788.46 25%
11/4/2019 2019-10 Wire Fees 75.00
11/5/2019 2019-09 NT STIF Income - Custodial Fee 1,267.68
11/8/2019 2019-10 Wire Fees 25.00
Total 21840 - Custodial Banking Services 1,367.68
22350 - Software and Technology 305,000.00 305,000.00 1,065.43 93,648.38 211,351.62 31%
11/12/2019 CDW-G - Comp Monitors & Stands 622.72
11/12/2019 LexisNexis - 2019-10 Chgs 272.70
11/12/2019 Spriggs - Bizhub Lease 170.01
Total 22350 - Software and Technology 1,065.43
Depreciation Expense 242,777.87 242,777.87
Total Non-Administrative Items 4,742,777.87 4,742,777.87 129,014.44 1,028,461.47 3,714,316.40 22%




Merced County Employees' Retirement Association 3:26 PM

. . . . 11/08/19
Non-Administrative Expenses Prev Year Comparison (Preliminary) Accrual Basis

11/30/2019
Nov 19 Nov 18 $ Change % Change
Expense
62025 - Non-Administrative Expenses
21800 - Investment Expenses $ 100,740.99 $ 208,950.05 $ (108,209.06) -51.79%
21802 - Actuarial Services - - - 0.0%
21812 - Data Processing 199.03 4,090.00 (3,890.97) -95.13%
21834 - Legal Services 25,641.31 274.75 25,366.56 9,232.6%
21840 - Custodial Banking Services 1,367.68 1,587.96 (220.28) -13.87%
22350 - Software and Technology 1,065.43 18,983.62 (17,918.19) -94.39%

Total 62025 - Non-Administrative Expenses $ 129,014.44 $ 233,886.38 $ (104,871.94) -44.84%




Merced County Employees' Retirement Association
Non-Administrative Expenditures Report (Preliminary)
For the Month Ended November 30, 2019

Administrative Budget Adopted Current Budget Expended 11/2019 Expended YTD Bal Remaining % Exp YTD
10110 - Salaries & Wages 1,240,572.00 1,240,572.00 123,551.31 387,613.76 852,958.24 31%
11/1/2019 PP22 Office Payroll 10110-10360, 21001, 22527 40,340.28
11/15/2019 PP23 Office Payroll 10110-10360, 21001, 22527 42,539.74
11/27/2019 PP24 Office Payroll 10110-10360, 21001, 22527 40,671.29
Total 10110 - Salaries & Wages 123,551.31
20600 - Communications 4,000.00 4,000.00 136.61 1,219.23 2,780.77 30%
11/5/2019 AT&T - 2019-10 Comm Chgs 136.61
Total 20600 - Communications 136.61
20900 - Household Expense 11,500.00 11,500.00 40.00 3,472.95 8,027.05 30%
11/12/2019 Bob's Pest Control - 2019-10 Svcs 40.00
Total 20900 - Household Expense 40.00
21000 - Insurance - Other 85,500.00 85,500.00 - 79,660.00 5,840.00 93%
Total 21000 - Insurance - Other -
21301 - Maintenance Structure Improvement 19,100.00 19,100.00 325.00 1,548.80 17,551.20 8%
11/5/2019 Yard Masters - 2019-10 Landscape Maint 325.00
Total 21301 - Maintenance Structure Improvement 325.00
21500 - Membership 7,200.00 7,200.00 - 4,570.00 2,630.00 63%
Total 21500 - Membership -
21700 - Office Expense - General 11,000.00 11,000.00 (3.08) 3,050.65 7,949.35 28%
11/6/2019 REMCO - Abatement for REMCO 2019-Q3 Newsletter Labels/Data (45.00)
11/22/2019 First Choice - 2019-10 Cooler Rental 7.00
11/22/2019 First Choice - 2019-10 Water Svc 34.92
Total 21700 - Office Expense - General (3.08)




Merced County Employees' Retirement Association
Non-Administrative Expenditures Report (Preliminary)
For the Month Ended November 30, 2019

Administrative Budget Adopted Current Budget Expended 11/2019 Expended YTD Bal Remaining % Exp YTD
21710 - Office Expense - Postage 15,750.00 15,750.00 - 3,599.04 12,150.96 23%
Total 21710 - Office Expense - Postage -
21805 - Audits 60,000.00 60,000.00 10,477.17 24,159.74 35,840.26 40%
11/18/2019 Brown Armstrong - FY 18-19 Audit Progress Through 2019-10 10,477.17
Total 21805 - Audits 10,477.17
21808 - Board Membership 12,000.00 12,000.00 1,300.00 4,300.00 7,700.00 36%
11/5/2019 2019-10 Bd Mtgs 200.00
11/5/2019 2019-10 Bd Mtgs 200.00
11/5/2019 2019-09 Bd Mtgs 200.00
11/5/2019 2019-10 Bd Mtgs 200.00
11/5/2019 2019-10 Bd Mtgs 200.00
11/5/2019 2019-10 Bd Mtgs 200.00
11/18/2019 2019-10 Subcommittee Mtg 100.00
Total 21808 - Board Membership 1,300.00
21811 - Court Reporters 2,000.00 2,000.00 - - 2,000.00 0%
Total 21811 - Court Reporters -
21816 - Medical Services 80,000.00 80,000.00 4,850.00 10,450.00 69,550.00 13%
11/13/2019 ExamWorks - Record Review & Report 4,850.00
Total 21816 - Medical Services 4,850.00
21872 - Investigations 1,000.00 1,000.00 - - 1,000.00 0%
Total 21872 - Investigations -
21900 - Publications & Legal Notices 4,500.00 4,500.00 - 2,846.00 1,654.00 63%

Total 21900 - Publications & Legal Notices




Merced County Employees' Retirement Association
Non-Administrative Expenditures Report (Preliminary)
For the Month Ended November 30, 2019

Administrative Budget Adopted Current Budget Expended 11/2019 Expended YTD Bal Remaining % Exp YTD
22300 - Spec Dept Exp - Other 500.00 500.00 - 52.00 448.00 10%
Total 22300 - Spec Dept Exp - Other -
22310 - Election Expense 13,150.00 13,150.00 - 6,921.73 6,228.27 53%
Total 22310 - Election Expense -
22327 - Spec Dept Exp - Cost Allocation 175,568.00 175,568.00 - 13,553.91 162,014.09 8%
Total 22327 - Spec Dept Exp - Cost Allocation -
22500 - Transportation & Travel 400.00 400.00 - - 400.00 0%
Total 22500 - Transportation & Travel -
22505 - Trans & Travel - Staff Development 10,000.00 10,000.00 - 300.00 9,700.00 3%
Total 22505 - Trans & Travel - Staff Development -
22515 - Trans & Travel - In State 55,000.00 55,000.00 - 10,377.58 44,622.42 19%
Total 22515 - Trans & Travel - In State -
22516 - Trans & Travel - Out of State 15,000.00 15,000.00 - 995.00 14,005.00 7%
Total 22516 - Trans & Travel - Out of State -
22600 - Utilities 15,000.00 15,000.00 1,080.45 5,499.05 9,500.95 37%
11/6/2019 PG&E - 2019-10 Svcs 600.05

11/12/2019 City of Merced - 2019-10 WS&G 480.40
Total 22600 - Utilities 1,080.45
Depreciation Expense 14,403.15 14,403.15 - - 14,403.15
Total Administrative Budget 1,853,143.15 1,853,143.15 141,757.46 564,189.44 1,288,953.71 30%




Merced County Employees’

Retirement System

2019 Preliminary Valuation and
Experience Study Results

December 12, 2019

Graham A. Schmidt, ASA, FCA, MAAA, EA
Anne D. Harper, FSA, MAAA, EA



Topics for Discussion

» Preliminary 2019 Valuation Results Prior to
Assumption Changes

o Executive Summary and Highlights
e Changes Since Last Valuation

> Historical Review

» Demographic Assumptions
» Economic Assumptions

» Next Steps

December 12, 2019
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Executive Summary (Prior to Assumption Changes)

Merced County Employees' Retirement Association
Summary of Key Valuation Results

(in millions)

Valuation Date June 30, 2019 June 30, 2018
Fiscal Year End 2021 2020
Actuarial Liability $ 1,3495 $ 1,301.9
Market Value of Assets 866.5 826.7
Unfunded Actuarial Liability $ 483.0 $ 475.3
Funded Ratio 64.2% 63.5%
Net Employer Contribution Rate 50.14% 49.15%

=% December 12, 2019
‘C‘HEl RON é‘ Classic Values, Innovative Advice
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Highlights - (Prior to Assumption Changes)

* Investment return on the market value of assets was 4.8%, net of
Investment expenses, compared to the 7.25% assumed rate of
return. This increased the contribution rate by 0.23% of pay.

« Liability losses increased the contribution rate by 0.17%

 The expected net change due to the gains and losses from 2013-
2018 under direct rate smoothing increased the contribution rate by
0.83% of pay

« PEPRA new hires decreased the contribution rate by 0.23% of pay

« Overall payroll grew slightly by more than expected, reducing the
contribution rate as a percentage of payroll

 The net impact of all changes increased the contribution rate by
about 0.99% of pay

December 12, 2019

=y
{’HEI RON ‘é\ Classic Values, Innovative Advice 3



Changes Since Last Valuation (Prior to Assumption Changes)

Employer Contribution Reconciliation

Total Normal Cost Amortization Expenses
FYE 2020 Net Employer Contribution Rate 49.15% 8.78% 38.93% 1.44%
Expected Change due to phase-in 0.83% 0.00% 0.83% 0.00%
Change due to investment loss 0.23% 0.00% 0.23% 0.00%
Change due to contributions less than expected 0.02% 0.00% 0.02% 0.00%
Change due to PEPRA new hires -0.23% -0.23% 0.00% 0.00%
Change due to demographic experience 0.17% 0.09% 0.08% 0.00%
Change due to effect of payroll on amort / expense -0.03% 0.00% -0.04% 0.01%
Total change 0.99% -0.14% 1.12% 0.01%
FYE 2021 Net Employer Contribution Rate 50.14% 8.64% 40.05% 1.45%

December 12, 2019

e
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Historical Review (Prior to Assumption Changes)
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Demographic Assumptions

e Overview
* Mortality

e Decrements

— Retirement

— Termination

— Disability
e Merit Salary Increases
e Other Assumptions

 Terminal Pay Load (still under review)

December 12, 2019
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o EXxperience study is performed every three years

 This presentation reviews all demographic and
economic assumptions

— There is a lot of data and analysis

— Incorporated 2013-2016 experience from the previous

study for more robust data analysis for demographic
assumptions

— This presentation is intended to capture the most
Important findings
 The assumptions adopted based on this

experience study will be used for the 2019 through
2021 actuarial valuations, unless modified by
future Board action

=% December 12, 2019
{-I_I'EI RON l;\ Classic Values, Innovative Advice
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« Key findings and recommendations

— Modest changes to mortality rates
recommended, to reflect new base tables
(Pub-2010 Safety Below Median) for Safety
groups and new projection scale (MP-2019)
for all groups

— Adjustments to merit and longevity salary
Increases

— Adjustments recommended for retirement,
termination, and disability rates

— Terminal pay load is still being analyzed

December 12, 2019
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« Key findings and recommendations

— Changes to other assumptions (percent married,
termination type, terminated vested, and transfer
commencement age)

— Overall, the recommended demographic changes
would increase the total contribution rate by about
0.58% of pay for the 2019 valuation

« Almost no change in rates once UAL amounts fully
phased-in after three years
— If discount rate reduced to 7.00%, total
contributions (employer plus employee) will
Increase by an additional 1.2% of pay this year, or
an additional 2.6% once fully phased-in

December 12, 2019
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Demographic Analysis Statistics

o Actual-to-Expected Ratio (A/E Ratio)
— Actual decrements divided by expected decrements
— ldeally equals 100%
— Used to set overall level of assumptions
 R-Squared

— Measures percentage of variation in experience captured
by the assumption

— ldeally equals 100%
— Used to set pattern of assumptions

e 90% Confidence Interval

— Range around experience within which “true” rate falls with
90% confidence

— Used to assess credibility of experience and need to
change assumptions

December 12, 2019
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Confidence Intervals

° The number Of aCtual Confidence Interval lllustration
decrements and =90% Confidence Interval M Observed Rate
exposures is critical in ~ **
determining how much
credibility to assign to

30.0% -

the experience 25.0% |
— One actual decrement
out of 10 exposures 20.0% |

Implies that the rate is
somewhere between 0%  *5%% |
and 30%

— 100 actual decrements
out of 1000 exposures
iImplies that the rate is
somewhere between
8.5% and 11.5%

10.0% -

0.0% -

100 1000
Exposures

December 12, 2019
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Mortality - Overview

o Separate rates were developed for males
and females for:
— Healthy annuitants
— Disabled annuitants
— Non-annuitants (Active members)

e Similar process used for each group

* Presentation focuses on the development
for healthy annuitants as this has by far
the most significant impact, and reflects
most robust data

December 12, 2019
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Mortality Improvement

« There has been a long history of improvements in mortality, and we
expect it to continue

 The Society of Actuaries releases a new improvement scale every
October
— Starts with current rates of improvement
— Converges to an ultimate improvement rate of 1% for ages 85 and under

Number of Persons Living at Each Age —1900

100,000
1910

90,000
80,000 1920
70,000 1930
60,000 1940
50,000 —1950
40,000 —1960
30,000 —1970
20,000 ——1980
10,000 1990

0 T T T T T T T T T T T T T T T T T T ——rT T
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105110115120 ~ — 2090
Age

Data: SSA Actuarial Study 120 — Periods 1900-2000, 50% male, 50% female
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Mortality Projection Scales

« Recommend use of MP-2019 scale to
project mortality improvement, using full
generational approach

— Continue to use generational improvement for
optional form factors

— Retain static projection approach for
determining employee contribution rates

December 12, 2019
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Mortality Base Tables

« Current assumptions are based on CalPERS
mortality tables

— Generational projection
— Separate mortality table for each year of birth

 In January, Society of Actuaries issued a new
mortality study based on public plan data from
2008 through 2013 (Pub-2010 Mortality Tables)

— 46 million life-years of exposure
— 580,000 deaths

— Multivariate Analysis — Key Variables
e Sex

« Member status (Retiree, disabled retiree, active employee,
contingent survivor)

« Job category (Teachers, Public Safety, or General)
* Income/benefit level (Total, Above Median, Below Median)

=% December 12, 2019
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Mortality Base Tables

e General
— CalPERS tables provide excellent match to experience, recommend no
change
o Safety

— We propose to develop the Retiree and Employee base tables from the
Below Median Safety member Pub-2010 tables (better fit than total
dataset)

— Continue to use CalPERS tables to predict disabled member
experience, as they have separate duty and non-duty related tables

— Published tables are adjusted to Merced experience to the extent it is
credible

« With full credibility, published table is multiplied by the A/E ratio to
adjust the table to Merced’s experience
— Full credibility requires approximately 1000 deaths

— With 402 deaths on 27,688 exposures across all member statuses and
both sexes, all of the tables are only partially adjusted for MCERA
experience

o Salary/Benefit-Weighted Analysis
— Income/benefit level is a significant predictor of longevity
— Largest impact at earliest retirement ages

December 12, 2019
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Mortality — General Base Tables

CURRENT RECOMMENDED
Standard Table Standard Table
: CalPERS 2009 Healthy CalPERS 2009 Healthy

Healthy Annuitants Annuitant Table Annuitant Table
Duty Disabled CalPERS 2009 Industrial CalPERS 2009 Industrial
Annuitants Disability Table Disability Table
Non-Duty Disabled CalPERS 2009 Industrial CalPERS 2009 Non-Industrial
Annuitants Disability Table Disability Table

CalPERS 2009 Non-Industrial CalPERS 2009 Non-Industrial

Active Employee Employees Table Employees Table

 50% of future disabilities are assumed to be duty related and 50% are

assumed to be non-duty related
December 12, 2019
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Mortality — General Base Tables

Health i ity - Base Table for Males - General
Age Actual Weighted Weighted Deaths A/E Ratios

Band |Exposures| Deaths | Exposures | Actual Proposed

50 - 54 69 - 149,852 - 822 841 0% 0%

55 - 59 291 3 692,347 3,644 4,874 4,947 75% 74%

60 - 64 619 4 2,216,445 | 10,853 | 20,205 | 20,223 54% 54%

65 - 69 863 8 3,281,858 40,567 40,065 39,749 101% 102%

70-74 654 13 2,296,219 | 28,605 | 45,727 | 45,648 63% 63%

75-79 489 20 1,317,402 | 48,558 | 43,219 | 43,444 112% 112%

80 - 84 349 22 674,686 | 35,460 | 41,115 | 41,445 86% 86%

85 - 89 218 26 460,803 | 60,099 | 48,995 | 49,519 123% 121%

90 - 94 81 21 179,155 | 49,094 | 31,839 | 32,427 154% 151%

95 + 28 6 41,797 11,503 11,175 11,450 103% 100%

Total 3,661 123 | 11,310,566 | 288,382 | 288,036 | 289,692 100% 100%

Male Healthy Annuitant Mortality - General
50% E==90% Confidence Interval m Observed Rate e Current === Proposed
0
40%
30%
20%
10%
0% I T T T T T T 1
50 - 54 55-59 60 - 64 65 - 69 70 -74 75-79 80-84 85-89 90 - 94 95+

Age
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Mortality —

General Base Tables

- Base Table for Females - General

Actual Weighted Weighted Deaths A/E Ratios
Band |[Exposures| Deaths | Exposures Actual | Current
50 - 54 99 1 187,232 2,250 917 934 245% 241%
55 - 59 579 5 1,440,500 10,120 7,006 7,053 144% 143%
60 - 64 1,209 7 3,114,968 13,666 18,141 18,131 75% 75%
65 - 69 1,440 11 3,460,112 29,978 29,361 29,304 102% 102%
70 - 74 1,279 16 2,372,983 25,319 33,410 33,554 76% 75%
75-79 834 24 1,357,378 53,070 33,571 33,848 158% 157%
80 - 84 575 23 951,829 35,711 41,369 | 41,705 86% 86%
85 - 89 357 33 517,906 56,559 41,133 41,522 138% 136%
90 - 94 235 35 297,246 38,888 | 41,709 | 42,422 93% 92%
95 + 83 19 115,531 24,450 27,431 28,017 89% 87%
Total 6,690 174 13,815,685 | 290,012 | 274,048 | 276,490 106% 105%
Female Healthy Annuitant Mortality - General
50% Em90% Confidence Interval m Observed Rate  ===Current Proposed
(]
40%
30%
20%
109
0% _—E | . | . I __I___-.__'____I___ — T — T T T 1
50 - 54 55-59 60 - 64 65 - 69 70-74 75-79 80 -84 85-89 90 -94 95+
Age
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Mortality — Safety Base Tables

CURRENT RECOMMENDED
Standard Table Standard Table

1.05 times the 2010 Public

CalPERS 2009 Healthy

Healthy Annuitants : Safety Below Median Mortality
Annuitant Table Table for Healthy Retirees

Duty Disabled CalPERS 2009 Industrial CalPERS 2009 Industrial

Annuitants Disability Table Disability Table

Non-Duty Disabled CalPERS 2009 Industrial CalPERS 2009 Non-Industrial

Annuitants Disability Table Disability Table

2010 Public Safety Below
Median Mortality Table for
Healthy Employees

CalPERS 2009 Non-Industrial

Active Employee Employees Table

Active Member, Line-  CalPERS 2009 Industrial CalPERS 2009 Industrial
of-Duty (Safety Only) Employees Table Employees Table

e 100% of future disabilities are assumed to be duty related
December 12, 2019
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Mortality — Safety Base Tables

- Base Table for Males - Safet

Age Actual Weighted Weighted Deaths A/E Ratios
Band |Exposures| Deaths | Exposures | Actual Proposed
112 2

50 - 54 455,540 3,602 2,432 1,871 148% 193%

55 - 59 165 1 583,458 78 4,016 3,660 2% 2%

60 - 64 176 1 648,776 5,207 5,874 6,161 89% 85%

65 - 69 246 3 910,192 18,027 11,057 12,932 163% 139%

70 - 74 137 5 403,908 14,202 7,817 9,273 182% 153%

75-179 77 5 243,787 13,374 8,196 10,037 163% 133%

80-84 32 3 125,579 12,812 7,502 8,814 171% 145%

85 - 89 25 3 68,290 5,672 7,327 8,330 7% 68%

90-94 10 3 42,129 11,067 7,386 8,057 150% 137%

95 + 7 2 16,103 4,934 4,290 4,362 115% 113%

Total 987 28 3,497,761 88,975 65,899 73,496 135% 121%

Male Healthy Annuitant Mortality - Safety
50% E==90% Confidence Interval m Observed Rate e Current === Proposed
0
40%
30%
20%
10%
0% e
50 -54 55-59 60 - 64 65 -69 70 -74 75-79 80-84 85-89 90 -94 95+
Age
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Mortality — Safety Base Tables

50%

40%

30%

20%

10%

0%

- Base Table for Females - Safet

Age Actual Weighted Weighted Deaths A/E Ratios
Band |[Exposures| Deaths Exposures Actual | Current Proposed
30

50 - 54 0 86,068 0 423 202 0% 0%
55 - 59 60 0 184,871 0 892 707 0% 0%
60 - 64 62 1 201,338 1,029 1,164 1,236 88% 83%
65 - 69 82 2 214,796 2,302 1,879 2,239 123% 103%
70 - 74 83 3 278,527 4,818 3,828 4,632 126% 104%
75-79 52 2 120,133 8,854 2,946 3,579 300% 247%
80 -84 33 1 72,095 812 3,294 3,989 25% 20%
85 - 89 20 3 44,926 5,307 3,431 3,940 155% 135%
90 - 94 8 2 15,630 3,560 2,146 2,316 166% 154%

95 + 0 0 0 0 0 0 0% 0%
Total 430 14 1,218,384 | 26,682 | 20,003 | 22,842 133% 117%

Female Healthy Annuitant Mortality - Safety

Em90% Confidence Interval m Observed Rate ===Current -—=Proposed

50 - 54 55-59 60 - 64 65 - 69 70-74 75-79 80-84 85 -89 90 -94 95+
Age
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Retirement Rates

« Experience data indicates that rates of retirement
were differing for some service groups

e Current assumptions are set separately for:
— Safety

» Less than 20 years of service
e 20 or more years of service

— General Males
» Less than 20 years of service
« 20 to 29 years of service
e 30 or more years of service

— General Females
» Less than 20 years of service
« 20 to 29 years of service
e 30 or more years of service

December 12, 2019
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Retirement Rates

« Recommended assumptions:
— Safety

« Adjustments to rates for all service and ages

— General
e Use a unisex set of rates instead of gender specific

o Use two service groups
— Less than 30 years of service
— 30 or more years of service

» Adjusted rates for all service and ages
— No change to approach recommended for
PEPRA Tiers: no experience

o Continue to use (new) rates for General and Safety
employees
December 12, 2019
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Retirement Rates — General

General RetirementRates For Less than 30 Years of Service

100%
’ E=90% Confidence Interval ®m Observed Rate === Current Male 10-19 Current Male 20-29
80% Current Female 10-19 Current Female 20-29 Proposed-Unisex
A _
60%
40%
= =
0, | 1]
20% = = = R 1~ L
0% -

50 51 52 53 54 55 56 57 58 59 60 61 62

General — less than 30 years of service:
« Change from gender specific to unisex rates
« Combine less than 20 and 20-29 service groups

December 12, 2019
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Retirement Rates - General

General Retirement Rates For Less than 30 Years of Service

REETES Retirement Rates AJE Ratios
Current | Current | Current | Current
Male Male Female | Female
Actual Current Actual 10-19 20-29 10-19 20-29 Current
50 42 3 3 4 7.1% 5.0% 10.0% 2.5% 7.5% 10.0% 89% 71%
51 46 4 4 5 8.7% 5.0% 10.0% 2.5% 7.5% 10.0% 108% 87%
52 50 7 6 5 14.0% 5.0% 10.0% 5.0% 12.5% 10.0% 126% 140%
53 48 5 5 5 10.4% 5.0% 10.0% 5.0% 12.5% 10.0% 94% 104%
54 53 5 6 5 9.4% 5.0% 10.0% 5.0% 12.5% 10.0% 91% 94%
55 210 26 30 21 12.4% 10.0% 12.5% 12.0% 25.0% 10.0% 85% 124%
56 208 15 27 21 7.2% 10.0% 12.5% 8.5% 25.0% 10.0% 56% 2%
57 200 22 26 20 11.0% 10.0% 12.5% 8.5% 25.0% 10.0% 84% 110%
58 180 28 22 27 15.6% 10.0% 12.5% 8.5% 25.0% 15.0% 125% 104%
59 147 27 20 29 18.4% 10.0% 12.5% 10.0% 30.0% 20.0% 135% 92%
60 121 22 24 24 18.2% 20.0% 25.0% 15.0% 30.0% 20.0% 93% 91%
61 109 25 30 22 22.9% 20.0% 25.0% 27.5% 40.0% 20.0% 84% 115%
62 89 22 23 18 24.7% 20.0% 25.0% 27.5% 40.0% 20.0% 94% 124%
63 64 10 17 13 15.6% 20.0% 25.0% 27.5% 40.0% 20.0% 59% 78%
64 56 7 14 11 12.5% 20.0% 25.0% 27.5% 40.0% 20.0% 48% 63%
65 52 19 21 18 36.5% 35.0% 50.0% 40.0% 50.0% 35.0% 89% 104%
66 33 15 14 12 45.5% 35.0% 50.0% 45.0% 50.0% 35.0% 105% 130%
67 17 5 8 6 29.4% 35.0% 50.0% 50.0% 50.0% 35.0% 65% 84%
68 13 4 7 5 30.8% 35.0% 50.0% 60.0% 60.0% 35.0% 59% 88%
69 9 2 5 3 22.2% 35.0% 50.0% 80.0% 80.0% 35.0% 38% 63%
Total 1,747 273 313 273 | 210.0% 210.2% 87% 100%
Confidence Interval % 95.0%
R-squared 80.7% 91.2%

December 12, 2019
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Retirement Rates — General

General RetirementRates For 30 or More Years of Service

100%
hQO% Confidence Interval B Observed Rate e====Current-Male
80%

60% -

40% -

20% -

0% -

General — 30 or more years of service:

 Change from gender specific to unisex rates

« Recommended rates are lower than current male rates for most
ages

« Recommended rates are higher than current female rates for
younger ages and lower than current female rates for older ages

December 12, 2019
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Retirement Rates - General

General Retirement Rates For 30 or More Years of Service
Retirements Retirement Rates A/E Ratios

Current | Current
Actual Current Actual Male Female Current

50 4 1 1 1 25.0% 7.5% 25.0% 20.0% 100% 125%
51 4 1 1 1 25.0% 7.5% 25.0% 20.0% 121% 125%
52 9 1 2 2 11.1% 15.0% 25.0% 20.0% 47% 56%
53 11 2 3 2 18.2% 15.0% 25.0% 20.0% 75% 91%
54 13 2 3 3 15.4% 15.0% 25.0% 20.0% 68% 7%
55 16 5 5 4 31.3% 27.0% 35.0% 25.0% 96% 125%
56 15 4 5 4 26.7% 22.5% 35.0% 25.0% 84% 107%
57 15 6 5 5 40.0% 22.5% 35.0% 30.0% 130% 133%
58 7 3 2 2 42.9% 22.5% 35.0% 35.0% 129% 122%
59 11 3 3 4 27.3% 22.5% 35.0% 35.0% 93% 78%
60 5 1 2 2 20.0% 37.5% 35.0% 35.0% 55% 57%
61 5 2 2 2 40.0% 37.5% 45.0% 35.0% 95% 114%
62 4 2 2 1 50.0% 37.5% 45.0% 35.0% 116% 143%
63 4 0 2 1 0.0% 37.5% 45.0% 35.0% 0% 0%
64 2 0 1 1 0.0% 37.5% 45.0% 35.0% 0% 0%
65 3 1 1 1 33.3% 40.0% 50.0% 35.0% 77% 95%
66 2 2 1 1 |100.0% 45.0% 50.0% 35.0% 211% 286%
67 0 0 0 0 0.0% 50.0% 50.0% 35.0% 0% 0%
68 0 0 0 0 0.0% 60.0% 60.0% 35.0% 0% 0%
69 0 0 0 0 0.0% 80.0% 80.0% 35.0% 0% 0%

Total 130 36 40 36 27.7% 27.3% 90% 101%

Confidence Interval % 100.0%

R-squared 81.9% 81.7%

December 12, 2019
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Retirement Rates — Safety

Safety Retirement Rates For Less than 20 Years of Service

100%
0% Co ce Int m Observed R e C posed
80%
60%
40%
20%
On/ﬂ T T T T T T
50 51 52 57 58 59

53 | 54 | 55 | 56
Safety — less than 20 years of service:

Age
« Recommended rates are lower than the current rates for younger
ages and higher than the current rates for older ages

December 12, 2019
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Retirement Rates - Safety

Retirements

Safety Retirement Rates For Less than 20 Years of Service

Retirement Rates

A/E Ratios

Exposures| Actual | Current |Proposedl Actual | Current Proposed
50 19 3 3 3 15.8% 15.0% 15.0% 105% 105%
51 13 0 2 1 0.0% 12.8% 7.5% 0% 0%
52 10 0 1 1 0.0% 12.8% 7.5% 0% 0%
53 7 0 1 1 0.0% 12.8% 7.5% 0% 0%
54 5 1 1 1 20.0% 12.8% 20.0% 156% 100%
55 3 2 1 1 66.7% 25.0% 30.0% 267% 222%
56 4 0 1 1 0.0% 25.0% 30.0% 0% 0%
57 2 1 1 1 50.0% 25.0% 30.0% 200% 167%
58 1 1 0 0 |100.0% 25.0% 30.0% 400% 333%
59 1 0 0 0 0.0% 25.0% 30.0% 0% 0%
Total 65 8 10 9 6.2% 7.8% 7.2% 79% 85%

=% December 12, 2019
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Retirement Rates — Safety

0% -

40 M# 42 43 44 45 46 47 48 49 Ageso 51 52 53 54 55 56 57 58 59

Safety — 20 or more years of service:
« Recommended rates are lower than current rates for most ages

December 12, 2019
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Retirement Rates - Safety

Safety Retirement Rates For 20 or More Years of Service

Retirements Retirement Rates AVE Ratios
40 0 0 0 0 0.0% 3.1% 1.5% 0% 0%
41 0 0 0 0 0.0% 3.1% 1.5% 0% 0%
42 1 0 0 0 0.0% 3.1% 1.5% 0% 0%
43 6 0 0 0 0.0% 3.1% 1.5% 0% 0%
44 9 0 0 0 0.0% 3.1% 1.5% 0% 0%
45 11 0 1 0 0.0% 7.6% 1.5% 0% 0%
46 17 1 1 1 5.9% 7.6% 5.0% 7% 118%
47 19 2 1 2 10.5% 7.6% 10.0% 139% 105%
48 19 0 1 3 0.0% 7.6% 15.0% 0% 0%
49 26 7 2 5 26.9% 7.6% 20.0% 354% 135%
50 21 5 7 4 23.8% 32.9% 20.0% 72% 119%
51 12 4 4 2 33.3% 32.9% 20.0% 101% 167%
52 11 0 4 2 0.0% 32.9% 20.0% 0% 0%
53 11 1 4 2 9.1% 32.9% 20.0% 28% 45%
54 13 4 4 3 30.8% 32.9% 20.0% 94% 154%
55 8 1 3 2 12.5% 32.9% 30.0% 38% 42%
56 5 1 2 2 20.0% 32.9% 30.0% 61% 67%
57 5 2 2 2 40.0% 32.9% 30.0% 122% 133%
58 1 0 0 0 0.0% 32.9% 30.0% 0% 0%
59 1 0 0 0 0.0% 32.9% 30.0% 0% 0%
Total 196 28 36 31 21.5% 28.0% 23.7% 77% 91%
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Termination Rates

* Analyze likelihood of termination from
causes other than retirement, disability,
and death

— Rates of termination are more related to years
of service than age

— Review percentage of terminations assumed
to result in withdrawal of contributions or
reciprocal transfer as a separate assumption

— Rates don’t apply once members are eligible
for service retirement benefit

December 12, 2019
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Termination Rates

e Recommendations:

— Adjustments to General male termination
rates for service less than two

— Adjustments to General female termination
rates for service less than 15

— Adjustments to Safety termination rates for
service less than 19

— Adjustments to withdrawal and reciprocal
transfer rates

December 12, 2019
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Termination Rates - General

General Termination Rates - Male

==90% Confidence Interval m Observed  ===Current Proposed
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Termination Rates - General

General Termination Rates - Male

Terminations Termination Rates A/E Ratios
Service|Exposures| Actual | Current Actual

0 191 35 43 38 | 18.32% | 22.50% | 20.00% 81% 92%

1 287 53 36 43 | 1847% |1250% | 15.00% 148% 123%

2 204 18 20 20 8.82% | 10.00% | 10.00% 88% 88%

3 166 16 17 17 9.64% | 10.00% | 10.00% 96% 96%

4 131 10 12 12 7.63% 9.10% 9.10% 84% 84%

5 103 7 8 8 6.80% 8.20% 8.20% 83% 83%

6 110 11 8 8 | 10.00% 7.30% 7.30% 137% 137%

7 127 11 8 8 8.66% 6.40% 6.40% 135% 135%

8 134 10 7 7 7.46% 5.50% 5.50% 136% 136%

9 142 9 6 6 6.34% 4.50% 4.50% 141% 141%

10 99 7 4 4 7.07% 4.50% 4.50% 157% 157%

11 96 5 4 4 5.21% 4.50% 4.50% 116% 116%

12 86 8 4 4 9.30% 4.50% 4.50% 207% 207%

13 79 7 4 4 8.86% 4.50% 4.50% 197% 197%

14 70 4 3 3 5.71% 4.50% 4.50% 127% 127%

15+ 370 20 17 17 5.41% 4.50% 4.50% 120% 120%

Total 2,395 231 202 205 9.65% 8.44% 8.54% 114% 113%
Confidence Interval % 87.5% 93.8%
R-squared 87.9% 95.2%
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Termination Rates - General

General Termination Rates - Female

Terminations Termination Rates AJE Ratios
Service|Exposures| Actual | Current Actual
0 443 102 53 89 |23.02% | 12.00% | 20.00% 192% 115%
1 645 91 77 97 | 1411% | 12.00% | 15.00% 118% 94%
2 474 50 50 47 | 1055% | 10.50% | 10.00% 100% 105%
3 390 35 29 39 8.97% 7.50% | 10.00% 120% 90%
4 308 32 23 28 | 10.39% 7.50% 9.10% 139% 114%
5 231 24 17 19 | 10.39% 7.50% 8.20% 139% 127%
6 249 18 19 18 7.23% 7.50% 7.30% 96% 99%
7 282 12 21 18 4.26% 7.50% 6.40% 57% 66%
8 304 21 21 17 6.91% 7.00% 5.50% 99% 126%
9 296 16 16 13 5.41% 5.50% 4.50% 98% 120%
10 235 13 8 11 5.53% 3.60% 4.50% 154% 123%
11 245 12 9 10 4.90% 3.60% 4.00% 136% 122%
12 249 9 9 9 3.61% 3.60% 3.50% 100% 103%
13 234 6 8 7 2.56% 3.60% 3.00% 71% 85%
14 212 9 8 6 4.25% 3.60% 3.00% 118% 142%
15+ 1,101 35 33 33 3.18% 3.00% 3.00% 106% 106%
Total 5,898 485 403 460 8.22% 6.83% 7.81% 120% 105%
Confidence Interval % 87.5% 93.8%
R-squared 89.6% 98.0%
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Termination Rates - Safety

Safety Termination Rates
E=90% Confidence Interval B Observed e===Current Proposed
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Termination Rates - Safety

Safety Termination Rates

Terminations Termination Rates A/E Ratios
Service |[Exposures| Actual Actual | Current
0 89 23 19 19 | 25.84% | 20.80% | 21.00% 124% 123%
1 129 18 18 19 | 13.95% |14.20% | 15.00% 98% 93%
2 98 10 7 11 | 10.20% 7.10% | 11.50% 144% 89%
3 67 9 5 6 |13.43% 7.10% 9.00% 189% 149%
4 55 4 3 4 7.27% 4.60% 7.50% 158% 97%
5 72 10 3 5 | 13.89% 4.60% 6.50% 302% 214%
6 86 5 4 5 5.81% 4.60% 6.00% 126% 97%
7 103 6 5 6 5.83% 4.60% 5.50% 127% 106%
8 118 5 5 6 4.24% 4.60% 5.25% 92% 81%
9 126 6 6 6 4.76% 4.60% 5.00% 104% 95%
10 115 4 5 5 3.48% 4.60% 4.75% 76% 73%
11 99 7 4 4 7.07% 3.90% 4.50% 181% 157%
12 83 4 3 4 4.82% 3.90% 4.25% 124% 113%
13 70 5 3 3 7.14% 3.90% 4.00% 183% 179%
14 60 0 2 2 0.00% 3.90% 3.75% 0% 0%
15 48 3 1 2 6.25% 2.50% 3.50% 250% 179%
16 46 2 1 1 4.35% 2.50% 2.75% 174% 158%
17 41 1 0 1 2.44% 0.50% 2.50% 488% 98%
18 35 0 0 1 0.00% 0.50% 1.50% 0% 0%
19 31 1 0 0 3.23% 0.50% 0.50% 645% 645%
Total 1,571 123 95 111 7.83% 6.02% 7.04% 130% 111%
Confidence Interval % 90.0% 95.0%
R-squared 86.9% 88.3%
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Types of Termination

 Withdrawal Rates

— Represents likelihood that member will take a
refund of contributions; rate should decrease
as service (and value of benefit) increases

— Recommend increase in rates for Safety and
General members with service less than five
years, and decrease in rates for those with
more than five years

« Use different rates for those with 5-9 and 10+ years of
service

* Further split 10-14 vs 15+ years of service for General
members only

December 12, 2019
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Types of Termination

 Reciprocal Transfers

— Likelihood of member who leaves contributions in Plan will
go on to work for a reciprocal employer

— Increases value of benefit because member's MCERA
benefit will be based on final average salary with reciprocal
employer

— Discrepancy between rates of those reported as reciprocal
transfers upon termination, versus the proportion of
members retiring from deferred vested status who have
reciprocity

« Some members do not report reciprocity until retirement
application submitted

e Not uncommon for 1937 Act systems
— Recommend significant increase in rates of
reciprocity for those with deferred vested benefits

 Increase from less than 20% to 50% for General members
* Increase from about 35% up to 67% for Safety

December 12, 2019
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Types of Termination

Termination from Active Status
Years of Service

General Safety
0to 4 5-9 10-14 15+ 0to 4 5-9
Withdrawal
Current Assumption 90.0% 40.0% 40.0% 10.0% 90.0% 30.0% 30.0%
Actual Experience 95.0% 32.1% 19.1% 5.3% 95.4% 30.0% 0.0%
Proposed Assumption 92.5% 30.0% 20.0% 5.0% 92.5% 25.0% 15.0%
Transfers
Current Assumption 10.0% 10.0% 10.0% 10.0% 10.0% 25.0% 25.0%
Actual Experience 4.7% 6.9% 5.6% 10.5% 4.6% 8.0% 0.0%
Proposed Assumption 7.5% 35.0% 40.0% 47.5% 7.5% 50.0% 56.7%

Vested Terms

Current Assumption 0.0% 50.0% 50.0% 80.0% 0.0% 45.0% 45.0%
Actual Experience 0.0% 61.1% 75.3% 84.2% 0.0% 62.0% 0.0%
Proposed Assumption 0.0% 35.0% 40.0% 47.5% 0.0% 25.0% 28.3%

Retirement from Terminated Status

General Safety
Retirements Fraction Retirements Fraction
Transfers 70 50.4% 15 78.9%
Vested Terms 69 49.6% 4 21.1%
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Disability Rates

e Very little experience available
o Safety

— Slightly more disabilities than expected for females
— No recommended change

e General
— More disabilities than expected

— Recommend changing the rates to the CalPERS
Public Agency State Miscellaneous Non Industrial

 Blended 30% male and 70% female

December 12, 2019
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General Disability Rates

Disability Rates - General

B Observed Rate === Current Male Assumption
====Current Female Assumption ====Recommended Unisex Assumption
0.50% -
0.40% -+
0.30% -
0.20% -
0.10% - l ‘
'

e BN

0.00‘%) T T T T T T T T T T

20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69
Age

50% of disabilities are assumed to be duty related and 50% are assumed to be non-duty

related
December 12, 2019
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Safety Disability Rates

Service Disability Rates - Safety

B Observed Rate == Current Assumption ====Recommended Assumption
5.00% -

4.00% -

3.00% -+

2.00% -

1.00% -+

0-00“" I T T T T T T T T |
20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69

Age

No change in rates. Current and Proposed rates are equal.
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Safety Disability Rates

Non-Service Disability Rates - Safety

B Observed Rate == Current Assumption ====Recommended Assumption
0.50% -

0.40% ~

0.30% -

0.20% -

0.10% +

0.00% - — T T T T T T T T T
20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69

Age

No change in rates. Current and Proposed rates are equal.
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Merit Salary Increases

* Merit / longevity salary increases reflect growth in
pay for individual members, in excess of base
wage inflation (economic assumption)

— Assumption should reflect:
o Step increases
* Promotions
» Longevity bonuses
* And anything else that causes a member’s pensionable pay
to increase by more than the standard COLA increase
— Typical pattern (for public sector, not just MCERA):

* Higher increases early in career as members move through
steps
« Lower (but still positive) increases in later career, as

members receive promotions, longevity bonuses, or
seniority-based opportunities to increase pensionable pay

December 12, 2019
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Merit Salary Increases

 Our recommendations are to update the
merit salary increase assumption for both

General and Safety

— Increase rates at most service levels for
General

— Increase early career and late career rates for
Safety (no change from 9-19 years of service)

December 12, 2019
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General Merit Salary Increases

General Merit Salary Increase by Service
10%

—+—Average Merit Increase
9%

——Current Assumption

8%

7% - Recommended Assumption

NTARSS
‘/ \

3%

- A

0 % T T T T T T T T T T T T T T T T T T T T T T T T T 1

T T
0 5 10 15 20 25 30
Years of Service

& &
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Safety Merit Salary Increases

Safety Merit Salary Increase by Service

o
/\ —e—Average Merit Increase
9%
/ \ —4—Current Assumption
o
>—
7% \ Recommended Assumption

- A /K

4 |
- U\ k / \\

NA L e LN J
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Other Assumptions

* Deferred Retirement Commencement Age

— Non-reciprocal terminated vested members

« Recommend increase in deferral age for General
members from 59 to 60

« Recommend decrease in deferral age for Safety
members from 53 to 51
— Reciprocal members
* No change for General members (age 61)

« Recommend increase in deferral age for Safety
members from 55 to 57

December 12, 2019
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Other Assumptions

 Family Composition (Marital Status at
Retirement, Spousal Age Difference)

— Spousal age difference
 No change; current assumptions consistent with recent
retirements
— Marital status at retirement

« Recommend increasing the percent of General male
participants that are married from 70% to 75%

« Recommend increasing the percent of General female
participants that are married from 50% to 55%

« Recommend decreasing the percent of Safety
participants that are married from 90% to 85%

December 12, 2019
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Economic Assumptions

e Background

e Assumptions
— Inflation
— Wage Growth
— COLAs

— Expected Return on
Assets

— Administrative
Expenses

ot assumptions?

eeeeeeeeeeeeee
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Economic Assumptions

* Building block approach

— Inflation Is the foundation for all economic
assumptions

 Expected Return (Nominal) = Inflation + Real Return
 Base Wage growth = Inflation + Real Wage Growth

— Assumptions must be reasonable, both
iIndividually AND In aggregate

— Current Assumptions
 [nflation - 2.50%, Wage Growth - 2.75%, COLASs - 2.40%

e EXxpected Return: 7.25% nominal (net of investment
expenses), 4.75% real

December 12, 2019
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Price Inflation

Survey of CPlI Assumptions

o e Economic professionals/
Investment consultants
forecast lower inflation than
public plan assumptions

4.0% -
3.5% -
3.0% - - I
2.5% - e Prof ' |

— rofessionals
200 I Median = 2.20% - 2.30%

1.5% -

1.0% - e Public Plan Assumptions

Min to 25th m 25th to 50th

0.5% - Median = 2.75% - 300%,

m 50th to 75th 75th to Max . .
0.0% T e ——— CA higher than National
Economic Horizon  Public Plan California
Forecasters  Survey Database Survey
o o  Meketa Assumption -

Minimum 1.90% 1.80% 2.25% 2.50%
25th 2.00% 2.10% 2.50% 2.75% 2 . 60%
50th 2.20% 2.30% 2.75% 3.00%
75th 2.30% 2.50% 3.00% 3.00%
Maximum 3.10% 2.70% 4.00% 3.25%
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Price Inflation

Break-Even Inflation
4.0%

m 2009-06 2018-06 = 2019-06
3.0%

2.0% -

1.0% -

0.0%

5-Yr Inflation 7-Yr Inflation 10-Yr Inflation 20-Yr Inflation

* Markets provide data on investors’ inflation
assumptions

* Break-even inflation
— Yield on Treasury Securities minus TIPS
— Ranges from 1.6% to 1.8%
— 30 to 50 bps lower than last year

December 12, 2019
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 Markets predicting low inflation (less than
2.50%) over short and long-term

 Median assumption in public plan surveys,
and MCERA's investment consultant, still
higher than MCERA assumption

« Recommendation: Maintain 2.50%, still
reasonable, especially as basis for local
wage and COLA inflation

December 12, 2019
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Wage Growth

e Pay for members expected to grow by
— Base wage growth (economic assumption)
— Plus individual amount based on longevity
(demographic assumption)
 Base wage growth
— Inflation, plus possible real-wage factor

— Current assumption: 0.25% annual base
wage growth above inflation

December 12, 2019
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Wage Growth

 Arguments for little-to-no real wage growth
assumption

— Budgetary environment (short, medium, long-
term)

 Particularly for Merced County
— Political environment

— Crowding out of wages from other areas of
compensation (healthcare and pension costs)

— Although evidence shows presence of
historical real wage growth, increase in mean
real wages higher than median

December 12, 2019
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Wage Growth

Social Security National Average Wage Growth

e Social Security Average Wage Index has grown
by 2.7% since 2002 (0.7% higher than inflation),
but median compensation has only grown by
2.3% (0.3% higher)

=% December 12, 2019
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Wage Growth

 Arguments for maintaining a positive real-
wage growth assumption
— Relaxing of some pressures

* Improved budgetary environment

e Slowing of other compensation cost increases (i.e.
lower medical trend rates)

— Many experts predict return of some level of
real wage growth (Social Security projections
based on 0.6% - 1.8% assumed real wage
growth)

e Recommendation: maintain 0.25% real
wage growth assumption
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COLA Growth

e Operation of COLA

— Tier 1 benefits grow by Bay Area CPI
(rounded to 0.5%), subject to 3% cap

— Bank accumulated if CPI growth exceeds cap
e If Inflation equals the assumption every

year, average COLA growth should equal
minimum of cap, Inflation

— Example: 3.00% inflation each year, cap of
3.0%, average COLA growth = 3.0%

December 12, 2019
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COLA Growth

 If Inflation NOT the same every yealr,
average COLA growth should be less than
the cap (though possibly only slightly)

— Assume 2% inflation for first 10 years of
retirement, 4% next 10 years

— Average Inflation over time period equals 3%,
but with a 3.0% cap, average COLA growth
equals 2.5%

o Inflation auto-correlated (influenced by prior year’s
rate), so impact will be greater in low inflation
environment
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COLA Growth

* Cheiron performed preliminary stochastic
testing of COLA growth

— Recommendation: retain 2.40% COLA growth
with 2.50% inflation

December 12, 2019
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Expected Rate of Return

o Steps for calculation of expected returns

— Collect assumptions of returns, risks, and
correlations from investment consultant(s)

— Model adopted target portfolio using inputs

e Current assumption
— Nominal return: 7.25%, Inflation: 2.50%,
— Real Return = 7.25% - 2.50% = 4.75%

— Beginning in 2013, net of investment, not
administrative expenses

o Administrative expenses addressed as separate
assumption
December 12, 2019
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Expected Rate of Return

C

Summary of Meketa Long-Term Capital Market Projections (for Merced)

Annual Standard Deviation
Expected Return 20 yrs Nominal
Inflation Expectation 20 yrs
Expected Return 20 yrs Real
Sharpe Ratio

Asset Classes

Short-term Investment Grade Bonds
Investment Grade Bonds

High Yield Bonds

Bank Loans

US Equity

Developed Market Equity (non-US)
Emerging Market Equity

Private Equity/Debt

Real Estate

Natural Resources (Private)

Core Infrastructure

Hedge Funds

Source: Meketa

(HEIRON &

MCERA Portfolio

Geometric 2019 Expectations
12.36%

8.04%

2.60%

5.30%

0.42

Weights

Annual Standard Deviation
Expected Return 20 yrs Nominal
Inflation Expectation 20 yrs
Expected Return 20 yrs Real
Sharpe Ratio

Asset Classes

4.0%
14.0%
2.5%
2.5%
21.0%
10.0%
8.0%
15.0%
8.0%
2.5%
2.5%
10.0%

Classic Values, Innovative Advice

Short-term Investment Grade Bonds
Investment Grade Bonds

High Yield Bonds

Bank Loans

US Equity

Developed Market Equity (non-US)
Emerging Market Equity

Private Equity/Debt

Real Estate

Natural Resources (Private)

Core Infrastructure

Hedge Funds

MCERA Portfolio

Geometric 2018 Expectations
13.23%

7.42%

2.60%

4.70%

0.34

Weights
4.0%

14.0%
2.5%
2.5%

21.0%

10.0%
8.0%

15.0%
8.0%
2.5%
2.5%

10.0%
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Expected Rate of Return

 Modeling Results

— Average nominal return of 8.00% (5.40% real)
under Meketa assumptions

* Very close to Meketa-computed geometric return
(8.04%)

 Significantly higher than 2018 expectations (7.29%
nominal, 4.69% real)
— Reran results using capital market
assumptions

 From Verus (10-year for 2018 and 2019, 30-year
for 2019 only)

 From broader survey (Horizon Actuarial Services)
[10- and 20-year expectations, 2018 and 2019]

December 12, 2019
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Expected Rate of Return

 Modeling Results

— Simulated returns should be adjusted for
Investment expenses of consultant, custodian
and fees for passively-managed portfolios

e Should be minimal (i.e. five -10 basis points)

 Assumed returns already net of active
management expenses for private / non-traditional
classes

December 12, 2019
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Expected Rate of Return

 Modeling Results

MercedCERA Target Portfolio Return Expectations
(2019 Capital Market Expectations)

Source Nominal Inflation

Meketa (20-year) 8.00% 2.60% 5.40%
Verus (10-year) 6.97% 2.00% 4.97%
Verus (30-year) 7.01% 1.80% 5.21%
Verus (Average) 6.99% 1.90% 5.09%
Horizon (Survey, 10-year) 6.84% 2.22% 4.62%
Horizon (Survey, 20-year) 7.83% 2.29% 5.54%
Horizon (Average) 7.33% 2.26% 5.08%
Average (Mek/Ver/Hor) 7.44% 2.25% 5.19%

December 12, 2019
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Expected Rate of Return

 Modeling Results

MercedCERA Target Portfolio Return Expectations
(2018 Capital Market Expectations)

Source Nominal Inflation

Meketa (20-year) 7.29% 2.60% 4.69%
Verus (10-year) 6.19% 2.10% 4.09%

Verus (30-year) N/A N/A N/A
Verus (Average) 6.19% 2.10% 4.09%
Horizon (Survey, 10-year) 6.65% 2.24% 4.41%
Horizon (Survey, 20-year) 7.84% 2.48% 5.36%
Horizon (Average) 7.25% 2.36% 4.89%
Average (Mek/Ver/Hor) 6.91% 2.35% 4.56%
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Expected Rate of Return

 Modeling Results

— Likelihood of achieving various returns over
various horizons (2019 expectations)

Likelihood of Achieving Average Returns (2019)

Nominal Real

Consultant 7.00% 7.25% 4.50% 4.75%
Meketa (20) | 60% 58% 59% 57%
Verus (10) 50% 47% 55% 52%
Verus (30) 50% 47% 58% 55%
Horizon (10) 48% 45% 51% 49%
Horizon (20) 63% 59% 66% 62%
Average 54% 51% 58% 55%
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Expected Rate of Return

 Modeling Results
— Rerun using 2018 expectations

Likelihood of Achieving Average Returns (2018)

Nominal Real
Consultant 7.00% 7.25% 4.50% 4.75%
Meketa (20) 53% 50% 52% 49%
Verus (10) 42% 39% 46% 43%
Horizon (10) 46% 44% 49% 46%
Horizon (20) 63% 59% 63% 59%
Average 1% 48% 53% 49%
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Expected Rate of Return

« Current real return assumption (4.75%) Is
reasonable

— Meketa projects 57% chance of achieving
4.75% real return over 20 years under 2019
capital market assumptions

— Average likelihood of 55% over various time
periods, including Verus (10-year and 30-
year) and Horizon survey (10-year and 20-
year)

— Significantly lower chance (about 49% on
average) under 2018 expectations
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Expected Rate of Return

e On nominal basis, slightly higher than 50-50
chance of achieving 7.25% return based on
2019, but less than 50% based on 2018
expectations (48% average across all
assumption sets)

— 51% chance of achieving 7.25%, when averaged
across all 2019 expectations

— 48% change on average for 2018 expectations

— Chance of achieving 7.00% return averaged 54%
for 2019, and 51% for 2018

— If consultants had dgenerated Capital Market
Assumptions in 2"% quarter 2019 — after markets
had recovered — expectations would likely be
more in line with 2018
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Expected Rate of Return

e Recommendation

— Multiple sets of reasonable assumptions are
possible

— Trustees should consider whether they desire a
margin for conservatism (i.e. > 50% chance of
achieving return), on a real or nominal basis, and
the size of margin

— Have produced preliminary results with and
without a 25 basis point reduction in the real
return assumption

o Keep 4.75% real, 7.25% nominal, OR
* Reduce return to 4.50% real, 7.00% nominal
* No other changes to economic assumptions

December 12, 2019
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Administrative Expenses

e Actual administrative expenses for past two
years have been very close to expected

— $2,255,000 expected vs. $2,283,000 actual for
FYE 2018

— $2,311,000 expected vs. $2,351,000 actual for
FYE 2019

e Recommendation

— Continue approach of using prior year expected
expenses, plus assumed inflation (at 2.50%)
e $2,369,000 for FYE 2020

— Confirm with Staff whether any significant
changes in expense level expected

December 12, 2019
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Impact Based on Preliminary 2019 Valuation Results

Initial Impact on Total (ER+EE) Contribution Rates from Recommended Assumption Changes

General Safety Total
Contribution Contribution Contribution

Rate Rate Rate
Retirement Rates -0.24% -0.29% -0.25%
Disability Rates 0.28% -0.01% 0.22%
Termination Rates -0.02% -0.68% -0.12%
Termination Type 0.45% 0.42% 0.44%
Vested / Reciprocal Deferral Age -0.11% -0.20% -0.13%
Percent Married 0.06% -0.10% 0.05%
Mortality -0.43% -0.69% -0.48%
Merit Scale 0.92% 0.49% 0.85%
Total Effect of Demographic Changes 0.91% -1.06% 0.58%
Impact of Reducing Discount Rate to 7.0% 1.16% 1.53% 1.21%
Total Effect of Assumption Changes 2.07% 0.47% 1.79%

Results on this slide are preliminary and subject to review.
Calculations based on the data, methods, assumptions and provisions outlined in our forthcoming June 30, 2019 Actuarial Valuation Report.

December 12, 2019
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Impact Based on Preliminary 2019 Valuation Results

Ultimate Impact on Total Contribution Rates from Recommended Assumption Changes (After Phase-In)

General Safety Total
Contribution Contribution Contribution

Rate Rate Rate
Retirement Rates -0.45% -0.57% -0.47%
Disability Rates 0.25% 0.00% 0.20%
Termination Rates 0.01% -0.65% -0.10%
Termination Type 0.55% 0.49% 0.53%
Vested / Reciprocal Deferral Age -0.18% -0.24% -0.19%
Percent Married 0.11% -0.16% 0.08%
Mortality -1.09% -1.72% -1.19%
Merit Scale 1.24% 0.70% 1.12%
Total Effect of Demographic Changes 0.44% -2.15% -0.02%
Impact of Reducing Discount Rate to 7.0% 2.45% 3.28% 2.59%
Total Effect of Assumption Changes 2.89% 1.13% 2.57%

Results on this slide are preliminary and subject to review.
Calculations based on the data, methods, assumptions and provisions outlined in our forthcoming June 30, 2019 Actuarial Valuation Report.
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> Board to provide direction to Actuary on assumptions to use
to complete actuarial valuation

» In particular: discount rate
> Finalize Actuarial Valuation results

» Compute impact of assumption changes on employee and
employer rates

» Results shown in this presentation are preliminary (proceeding
with peer review)

» Present results by Tier and General / Safety
» Collect feedback from Actuarial Audit

» Adopt June 30, 2019 Actuarial Valuation and FYE 2021
Contribution Rates

December 12, 2019
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Required Disclosures

The purpose of this presentation is to present the preliminary results of the annual actuarial valuation and experience study
of the Merced County Employees’ Retirement Association. This presentation is for the use of the Merced County
Employees’ Retirement Board in accordance with applicable law.

In preparing our presentation, we relied on information (some oral and some written) supplied by the Merced County
Employees’ Retirement Association This information includes, but is not limited to, the plan provisions, employee data, and
financial information. We performed an informal examination of the obvious characteristics of the data for reasonableness
and consistency in accordance with Actuarial Standard of Practice No. 23.

This presentation and its contents have been prepared in accordance with generally recognized and accepted actuarial
principles and practices and our understanding of the Code of Professional Conduct and applicable Actuarial Standards of
Practice set out by the Actuarial Standards Board as well as applicable laws and regulations. Furthermore, as credentialed
actuaries, we meet the Qualification Standards of the American Academy of Actuaries to render the opinion contained in this
presentation. This presentation does not address any contractual or legal issues. We are not attorneys and our firm does not
provide any legal services or advice.

This presentation was prepared exclusively for the Merced County Employees’ Retirement Board for the purpose described
herein. This presentation is not intended to benefit any third party, and Cheiron assumes no duty or liability to any such

party.

The actuarial assumptions, data and methods are those that will be used in the preparation of the actuarial valuation report
as of July 1, 2019.

The assumptions reflect our understanding of the likely future experience of the Plans, and the assumptions as a whole
represent our best estimate for the future experience of the Plans. The results of this presentation are dependent upon
future experience conforming to these assumptions. To the extent that future experience deviates from the actuarial
assumptions, the true cost of the plan could vary from our results.

Graham A. Schmidt ASA, FCA, MAAA, EA Anne Harper, FSA, MAAA, EA
Consulting Actuary Principal Consulting Actuary
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Merced County Employees’ Retirement Association

Executive Summary

Market Summary for the Third Quarter 2019

The combination of economic data reflecting a deceleration of growth and continued trade tensions has pushed Global
Equity markets sideways. US Equity was up +1.2%, while International Developed Equity was down -1.1%, as expressed
by the Russell 3000 and MSCI EAFE Indexes, respectively. Emerging Equity markets experienced the most significant
declines, with the asset class benchmark (MSCI Emerging Markets Index) posting a -4.2% return. Fixed Income markets
were up in the quarter, as recent interest rate movements were historically consistent with oncoming recessions.

Q3 Returns for Major Indices

S&P 500 Russell 3000 MSCI| EAFE MSCIEM MSCI ACWI ex Barclays Barclays TIPS Barclays High
USA Aggregate Yield

Growth > Value US Treasury 10 yr: - 32 basis points Small Cap < Large Cap
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Merced County Employees’ Retirement Association

Executive Summary

Executive Summary — Q3 2019

Total Market Value QTD Absolute Results QTD Relative Results
Q32019 $866,302,483 MCERA +0.6
Q2 2019 $862,466,585 Policy Benchmark +0.0 MCERA vs Policy Benchmark +0.6

Contribution to QTD Return

0 I R R

-0.2 0.0 0.2 04 0.6 0.8

—_

c
> O
&g
E o
= =
-
O C
X o
(&)

M Total Equity @ Total Fixed Income & Cash M Private Markets B Hedge Funds

Major aggregates posted mixed results for Q3 2019.

In Q3, Total Fixed Income & Cash was the key positive contributor, mainly from the U.S. Fixed Income composite, which
posted a return of +1.9%. Opportunistic Credit and Cash did not meaningfully contribute to overall returns for the quarter.

The US Equity sleeve was responsible for all of the positive contribution within Total Equity, as it reported +1.5% for the
period. International Developed Equity and Emerging Markets Equity both detracted, posting returns of -1.1% and -0.9%,
respectively.

Within Private Markets, positive contributions came from Private Equity and Real Assets. Hedge Funds detracted, posting
a return of -1.2%.

Policy Target Check Overall Portfolio Trailing Performance
2 assets class Trailing Returns
not within range: 1-Year 3-Year 5-Year 5-Year Std Dev 5-Year Sharpe
U.S. Equity & Private Equity MCERA 34 7.7 6.3 6.7 0.8
Policy BUK 2.8 7.9 6.6 6.4 0.9
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Merced County Employees’ Retirement Association

Executive Summary

Public Manager Highlights Q3 2019

6 out of 9 Active Public Managers' either outpaced or matched their respective benchmarks for Q3 2019.
Total Equity (Active):

e The US Equity sleeve (+1.5%) exceeded the custom segment benchmark (+0.7%) by 80 basis points. In this
space, Mellon Dynamic continued to record strong results, reporting a +2.9% return, and largely responsible
for the positive excess return at the segment level. The outperformance is attributable to the month of August,
as the fund’s long Treasury exposure offset most of the losses from the US equity positions. The fund ended
the quarter with 109% exposure to US stocks, 9% US bonds, and -18% cash. Relative to its peers, this manager
was top quartile.

e The two U.S. small cap managers (DFA & PanAgora), posted negative absolute returns, but both were able to
exceed the Russell 2000 by 90 basis points. PanAgora exceeded the benchmark primarily through strong
security selection, especially in the Consumer Discretionary and Communication Services sectors.

Total Fixed Income (Active):

e The U.S. Fixed Income composite posted a return of +1.9 for the quarter. The only active manager in this
sleeve, Barrow Hanley reported a return of +2.4%, outperforming the Barclays U.S. Aggregate Index by 10
basis points. The manager's overweight to Industrials and Utilities, along with its longer duration in US
Treasuries, helped relative performance.

e PIMCO and GoldenTree did not meaningfully contribute during the quarter. PIMCQO’s exposure to local
currency emerging market debt (including Argentina) and short exposure to non-U.S. developed market
duration detracted. GoldenTree had a challenging August, as only its bond holdings contributed on a positive
basis.

Public Passive Managers:
¢ Nothing to report for all passive managers (including SSgA Real Asset Fund).

! Excludes Private Markets and Hedge Fund managers.
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Merced County Employees’ Retirement Association
Executive Summary

Manager Updates / Recommendations / Watch List
Asset Allocation and Manager Update

e We expect Private Equity to remain underweight relative to targets for the next several years. As such, other
asset classes will be overweight during that time, including Public Equities and Fixed Income.

e The Board approved to fully replace Mellon International with a 50/50 allocation to GQG International Equity
and First Eagle International Value Equity, respectively. Meketa is working with staff on the replacement
process.

e The Board approved to terminate Wells Fargo Berkeley Street Emerging Markets strategy with a 70/30
allocation to Artisan Developing World and RWC Emerging Markets Equity, respectively. Meketa is working
with staff on the replacement process.

Performance Report Update

e For Q1 2020, Meketa will be evaluating the current benchmarks in place for MCERA, as most are still carry
overs from the previous consultant. Meketa feels that with all the changes to the asset allocation and manager
line up, it would be prudent to confirm that the benchmarks are appropriate, valid and effective in measuring
the performance at the segment and total portfolio levels.

Watch List
No funds on the watch list.

Prepared by Meketa Investment Group

1=

Page 7 of 130



Merced County Employees’ Retirement Association
Executive Summary

Active Manager Expectations

Beta Tracking Error Range Environments Manager

Manager Strategy Description (High/Low/Neutral) (bps) Underperforms
Domestic Equity

DFA U.S. Small Cap Trust Very diversified small cap portfolio, tilts toward value Neutral 20%t02.7% In growth-oriented markets

PanAgora U.S. Small Cap Core Stock Selector Diversified, quantltatwely'managed Neutral 2.5% t0 4.0% In low qgallty r.allles or

small cap portfolio at market inflection points
When investors misprice forward
Neutral

Very diversified, quantitative,
large cap core portfolio

looking return/risk characteristics;
when returns are concentrated in one
sector

Mellon Capital MCM Dynamic U.S. Equity (higher in more 2.5% 10 5.0%

recent periods)

Developed Markets Equity (Non-U.S.)

Diversified growth manager that seeks to invest in
companies experiencing positive growth inflections,
using a combination of fundamental and
macroeconomic analysis.

At market inflection points, with abrupt
Low 4.0%107.0% leadership change. Deep value, low
quality market environments.

Driehaus International Small Cap Growth

During narrow markets, abrupt
Neutral 2.5% t0 4.5% changes in leadership. In “value”
challenged periods.

Very diversified international small cap portfolio,

Acadian ACWI ex US Small Cap Equity employing highly adaptive quantitative models

Emerging Markets Equity

Deep value, low quality market

Wells Capital Berkeley St Emerging Markets Diversified, quality-at-a-reasonable price manager Low 3.5% t04.0% .
environments
Investment Grade Bonds

Conservative, low tracking-error core strategy At market Inflection points,

i 0, 0,
Barrow Hanley Core Fixed Income focused on bottom-up security selection Neutral 02%100.7% but should track the index very closely
Opportunistic Credit
Global multi-sector, benchmark agnostic approach, During periods of lower quality bond rallies
PIMCO Income utilizing firm’s resources to identify best income ideas Low 1.5% t0 3.5% and volatility in interest rates and certain
while staying senior in the capital structure currencies
GoldenTree Multi-Sector Credit Bottom-up security selection, managing risk and Low 2 5% to 4.5% During initial periods of economic recovery

adding value through credit sector rotation and rapid spread tightening
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Merced County Employees’ Retirement Association

Executive Summary

Manager Monitor

Last Meeting with
Significant Board of Last Meeting
Manager Events (Yes/No) Retirement with MIG Comments
Domestic Equity Assets
Mellon Capital BNY Mellon MCM Dynamic US Equity Fund No i Mar 2017 Merger of smaller boutiques — Met Mellon in March 2017 to go over HY Beta
Strategy & conference call for Carbon Efficiency strategy.
. Merger of smaller boutiques — Met Mellon in March 2017 to go over HY Beta
Mellon Capital EB DV Large Cap Stock Index Fund No - Mar 2017 Strategy & conference call for Carbon Efficiency strategy.
DFA US Small Cap Trust No - Sep 2019 On site with DFA to discuss non-U.S. equities in September of this year.
CEOQ Eric Sorensen, who is credited with turning the firm around, has not announced a
PanAgora US Small Cap Core Stock Selector No - Aug 2018 plan to retire and no formal succession plan is in place. We do not recommend any
changes at this time.
Developed Markets Equity (Non-U.S.) Assets
Driehaus International Small Cap Growth No - Aug 2019 Review of strategy, no changes to conviction level.
Acadian ACWI ex US Small Cap Equity No - Mar 2019 Onsite meeting to go over Non-US small cap strategies.
Mellon Capital EB DV International Stock Index Fund No i Mar 2017 Merger of smaller boutiques — Met Mellon in March 2017 to go over HY Beta
Strategy & conference call for Carbon Efficiency strategy.
Emerging Markets Equity Assets
Wells Capital Berkeley Street Emerging Markets Fund No - July 2019 Met .With BOb Hrabchak (pr'oduct spgcialigt) with overview.of EM strategy - very
quality oriented and valuation sensitive with a long-term view.
US Fixed Income Assets
Barrow Hanley Core Fixed Income Fund No Apr 2019 Apr 2019 Standard update from Barrow team — review of Core Fixed and Short Duration.
Vanguard Short Term Treasury Index Fund No - Aug 2019 Review of High Yield strategy.
Opportunistic Credit
Regular high-level meeting discussing positioning and detractors for Income and
PIMCO Income Fund No - Mar 2019 Total Return strategies.
GoldenTree Multi-Sector Credit No - July 2019 Meeting in London for regular strategy update.
Private Equity Program N/A N/A N/A Oversight by Cliffwater.
Real Assets Program N/A N/A N/A Oversight by Cliffwater.
Hedge Fund Program N/A N/A N/A Oversight by Cliffwater.
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Merced County Employees’ Retirement Association

Executive Summary

Active Manager Peer Rankings

Investment Market Value ~ YTD Client Years
Managers Product Peer Group ($mm)  September 1YR 3YR 5YR 10 YR Inception in portfolio
DFA US Small Cap Equity Strategy US Small Cap Core 17.6 63 61 62 60 52 Jun-14 5.3
PanAgora US Small Cap Core Stock Selector US Small Cap Core 17.9 48 70 53 48 6 Sep-13 6.0
Mellon Capital ~ Dynamic US Equity Strategy US Large Cap Core 94.2 4 29 6 3 1 Dec-12 6.8
Acadian All-Country World ex US Small Cap Non-US Div Small Cap 9.8 77 65 85 56 29 May-19 0.3
Driehaus International Small Cap Growth Non-US Div Small Cap 10.4 9 16 10 9 7 May-19 0.3
Wells Capital Berkeley Street Emerging Markets ~ Emerging Markets 67.9 1 1 30 20 32 Mar-12 7.5
Barrow Hanley ~ Core Fixed Income US Core Fixed Income 61.1 62 46 68 57 77 Mar-10 9.5
PIMCO Income Fund Gl Multi-Sector Fixed Income 204 81 48 17 7 1 May-19 0.3
GoldenTree Multi-Sector Credit Strategy Gl Multi-Sector Fixed Income 20.8 63 79 20 12 - Jun-19 0.3

Source: eVestment universe data.
Shaded values are rankings prior to Client inception in the strategy.
Ranks are based on gross of fee retumns for extended periods (shaded values).
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The World Markets Third Quarter of 2019

The World Markets'
Third Quarter of 2019

B FTSE NAREIT Equity 7 8%
O Bloomberg Barclays Aggregate
0 S&P 500

B Bloomberg Barclays High Yield
B Bloomberg Barclays US TIPS
O Russell 3000

O JPM GBI-EM Global Diversified
O HFRI Fund of Funds

= MSCI EAFE

B Bloomberg Commodity Index

O Russell 2000

® MSCI Emerging Markets 4.2%

' Source: InvestorForce.
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The World Markets Third Quarter of 2019

Index Returns’

3Q19 YTD 1YR 3YR 5YR 10 YR
(%) (%) (%) (%) (%) (%)
Domestic Equity
S&P 500 1.7 20.6 4.3 134 10.8 13.2
Russell 3000 1.2 20.1 29 12.8 10.4 131
Russell 1000 14 20.5 39 13.2 10.6 13.2
Russell 1000 Growth 1.5 233 3.7 16.9 134 14.9
Russell 1000 Value 14 17.8 4.0 9.4 78 1.5
Russell MidCap 0.5 219 3.2 10.7 9.1 13.1
Russell MidCap Growth 0.7 25.2 5.2 14.5 111 14.1
Russell MidCap Value 1.2 19.5 1.6 7.8 76 12.3
Russell 2000 2.4 14.2 8.9 8.2 8.2 11.2
Russell 2000 Growth 4.2 15.3 9.6 9.8 9.1 12.2
Russell 2000 Value 06 12.8 82 6.5 72 10.1
Foreign Equity
MSCI ACWI (ex. US) -1.8 11.6 -1.2 6.3 29 45
MSCI EAFE -11 12.8 -1.3 6.5 33 4.9
MSCI EAFE (Local Currency) 1.8 15.7 1.6 8.3 6.0 7.0
MSCI EAFE Small Cap 0.4 12.1 5.9 5.9 6.0 75
MSCI Emerging Markets 4.2 5.9 2.0 6.0 2.3 34
MSCI Emerging Markets (Local Currency) 21 78 02 76 55 5.9
Fixed Income
Bloomberg Barclays Universal 21 8.8 10.1 32 36 4.1
Bloomberg Barclays Aggregate 23 8.5 10.3 29 34 3.7
Bloomberg Barclays US TIPS 1.3 7.6 7.1 2.2 24 35
Bloomberg Barclays High Yield 1.3 11.4 6.4 6.1 54 7.9
JPM GBI-EM Global Diversified 0.8 79 101 3.1 0.6 24
Other
FTSE NAREIT Equity 78 27.0 18.4 74 10.3 13.0
Bloomberg Commodity Index -1.8 3.1 6.6 -15 1.2 4.3
HFRI Fund of Funds 0.9 5.2 0.0 3.2 2.0 2.7

' Source: InvestorForce.
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The World Markets Third Quarter of 2019

Return

S&P Sector Returns'

3.4%

=l |

B Third Quarter OOne Year
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1

Source: InvestorForce.

Represents S&P 1500 (All Cap) data.

S&P 1500

1=

Page 14 of 130

Prepared by Meketa Investment Group



The World Markets Third Quarter of 2019

US and Developed Market Foreign Equity Rolling Three-Year Returns'

—Russell 3000 3-Year Return —N\SCI EAFE 3-Year Return
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ource: InvestorForce.
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The World Markets Third Quarter of 2019

US and Emerging Market Equity Rolling Three-Year Returns'
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The World Markets Third Quarter of 2019

Rolling Ten-Year Returns: 65% Stocks and 35% Bonds'

=65% Stocks (MSCI ACWI) / 35% Bonds (Bloomberg Barclays Aggregate) 10-Year Rolling Return
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The World Markets Third Quarter of 2019

Credit Spreads vs. US Treasury Bonds"?2

20% - US High Yield  ==U.S. Investment Grade Corporates ~ ==U.S. Mortgage-Backed
18.3%
18% -

16% 1
14% 1
12% -
High Yield Spread Average = 5.3%
10% -
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6% - A

4% 3.7%

2% -
1.2%

== 0.5%
1998 2001 2004 2007 2010 2013 2016 2019

0%

1 Source: Barclays Live.
2 The median high yield spread was 4.8% from 1997-2019.
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The World Markets Third Quarter of 2019

US Real Gross Domestic Product (GDP) Growth'

=3 Quarterly Real GDP (Annualized) —— 12-Month Trailing Real GDP
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ource: Bureau of Economic Analysis. Data is as of Q3 2019 and represents the second estimate.
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The World Markets Third Quarter of 2019

US Inflation (CPI)
Trailing Twelve Months'
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ource: Bureau of Labor Statistics. Data is non-seasonally adjusted CPI, which may be volatile in the short-term. Data is as of September 30, 2019.
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The World Markets Third Quarter of 2019

US Unemployment'
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ource: Bureau of Labor Statistics. Data is as of September 30, 2019.

Prepared by Meketa Investment Group

1=

Page 21 of 130



Capital Markets Outlook & Risk Metrics
As of November 30, 2019

Page 22 of 130



Capital Markets Outlook & Risk Metrics

Capital Markets Outlook

Takeaways

e From a market performance perspective, November saw most Global Equity markets, with the exception of
Emerging Markets, continue their extraordinary year-to-date run. While certain trends continued to hold (e.g.,
growth outpacing value, US besting Non-US, and large cap outperforming small cap), bearing any kind of
equity risk has been a profitable position as most indices have produced returns in the 10-30% range in 2019.
Of note, this strong rebound followed the sharp declines during Q4 2018.

e US interest rates were relatively unchanged during November. As a reminder, in October the Federal
Reserve lowered rates for a third time in 2019 and subsequently indicated a pause to any further lowering.

e After a short hiatus, trade war-related discussions once again returned to the forefront as a market driver.
While several discussions in November pertained to tariff rollbacks, this situation remains in flux and is likely
to continue as such over the near-term. These events remain complex and unpredictable.

e US Equity markets remain expensive whereas Non-US Equity markets remain reasonably valued relative to
their histories.

e US Credit and Emerging Markets Debt spreads remain reasonably valued relative to their histories.

e Implied equity market volatility* remained at relatively low levels throughout November, generally staying
below 13 throughout the entire month (the historical average is =19).

The Market Sentiment Indicator? stayed green at month end.

Market uncertainty, as measured by Systemic Risk, declined during November. Despite this sort of statistical
behavior, recent economic data suggests that the global economy is in a slowing, but not yet recessionary,
phase.

1 As measured by VIX Index.
2 See Appendix for the rationale for selection and calculation methodology used for the risk metrics.
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Capital Markets Outlook & Risk Metrics

Risk Overview/Dashboard (1)
(As of November 30, 2019)?
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e Dashboard (1) summarizes the current state of the different valuation metrics per asset class relative to their
own history.

1 With the exception of Private Equity Valuation that are available annually and data is as of December 31, 2018.
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Capital Markets Outlook & Risk Metrics

Risk Overview/Dashboard (2)
(As of November 30, 2019)
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Dashboard (2) shows how the current level of each indicator compares to its respective history.
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Capital Markets Outlook & Risk Metrics

Market Sentiment Indicator (All History)
(As of November 30, 2019)
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Capital Markets Outlook & Risk Metrics

Market Sentiment Indicator (Last Three Years)
(As of November 30, 2019)
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Capital Markets Outlook & Risk Metrics

US Equity Cyclically Adjusted P/E?
(As of November 30, 2019)
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e This chart details one valuation metric for US equities. A higher (lower) figure indicates more expensive
(cheaper) valuation relative to history.

1 US Equity Cyclically Adjusted P/E on S&P 500 Index — Source: Robert Shiller, Yale University and Meketa Investment Group.
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Capital Markets Outlook & Risk Metrics

Small Cap P/E vs. Large Cap P/E?
(As of November 30, 2019)
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e This chart compares the relative attractiveness of small cap US equities vs. large cap US equities on a
valuation basis. A higher (lower) figure indicates that large cap (small cap) is more attractive.

1 Small Cap P/E (Russell 2000 Index) vs. Large Cap P/E (Russell 1000 Index) - Source: Russell Investments. Earnings figures represent 12-month “as reported” earnings.
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Capital Markets Outlook & Risk Metrics

Growth P/E vs. Value P/E?

(As of November 30, 2019)
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e This chart compares the relative attractiveness of US growth equities vs. US value equities on a valuation
basis. A higher (lower) figure indicates that value (growth) is more attractive.

1 Growth P/E (Russell 3000 Growth Index) vs. Value (Russell 3000 Value Index) P/E - Source: Bloomberg, MSCI, and Meketa Investment Group. Earnings figures represent 12-month “as reported” eamings.
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Capital Markets Outlook & Risk Metrics

Developed International Equity Cyclically Adjusted P/E?
(As of November 30, 2019)
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e This chart details one valuation metric for developed international equities. A higher (lower) figure indicates
more expensive (cheaper) valuation relative to history.

' Developed International Equity (MSCI EAFE ex Japan Index) Cyclically Adjusted P/E — Source: MSCI and Bloomberg. Earnings figures represent the average of monthly “as reported” earnings over the previous ten years.
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Capital Markets Outlook & Risk Metrics

Emerging Market Equity Cyclically Adjusted P/E?!
(As of November 30, 2019)
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e This chart details one valuation metric for emerging markets equities. A higher (lower) figure indicates more
expensive (cheaper) valuation relative to history.

" Emerging Market Equity (MSCI Emerging Markets Index) Cyclically Adjusted P/E — Source: MSCI and Bloomberg. Eamings figures represent the average of monthly “as reported” eamings over the previous ten years.
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Capital Markets Outlook & Risk Metrics

Private Equity Multiples?
(As of December 31, 2018)?
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e This chart details one valuation metric for the private equity market. A higher (lower) figure indicates more
expensive (cheaper) valuation relative to history.

' Private Equity Multiples — Source: S&P LCD Average EBITDA Multiples Paid in All LBOs.
2 Only annual figures available.
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Capital Markets Outlook & Risk Metrics

Core Real Estate Spread vs. Ten-Year Treasury?
(As of November 30, 2019)

5.6%

5%

Average = 3.7%

4%

3%

2%/

1%71

O~ o

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2013 2015 2017 2019

e This chart details one valuation metric for the private core real estate market. A higher (lower) figure indicates
cheaper (more expensive) valuation.

1 Core Real Estate Spread vs. Ten-Year Treasury — Source: Real Capital Analytics, US Treasury, Bloomberg, and Meketa Investment Group. Core Real Estate is proxied by weighted sector transaction based indices from Real Capital Analytics and
Meketa Investment Group.
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Capital Markets Outlook & Risk Metrics

REITs Dividend Yield Spread vs. Ten-Year Treasury?
(As of November 30, 2019)
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e This chart details one valuation metric for the public REITs market. A higher (lower) figure indicates cheaper
(more expensive) valuation.

" REITs Dividend Yield Spread vs. Ten-Year Treasury — Source: NAREIT, US Treasury. REITs are proxied by the yield for the NAREIT Equity index.
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Capital Markets Outlook & Risk Metrics

Credit Spreads!
(As of November 30, 2019)

{0
18%
16%
14%
12%

L B B

High Yield
Average =51%

8%

6%

40/0 ______________________________
Inv. Grade

Average = 1.1%
2%

0% - - - - - - - -
1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

e This chart details one valuation metric for the US credit markets. A higher (lower) figure indicates cheaper
(more expensive) valuation relative to history.

1 Credit Spreads — Source: Barclays Capital. High Yield is proxied by the Barclays High Yield index and Investment Grade Corporates are proxied by the Barclays US Corporate Investment Grade index.
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Capital Markets Outlook & Risk Metrics

Emerging Market Debt Spreads?
(As of November 30, 2019)
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e This chart details one valuation metric for the EM debt markets. A higher (lower) figure indicates cheaper
(more expensive) valuation relative to history.

" EM Spreads — Source: Bloomberg. Option Adjusted Spread (OAS) for the Bloomberg Barclays EM USD Aggregate Index.
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Capital Markets Outlook & Risk Metrics

Equity Volatility *
(As of November 30, 2019)
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e This chart details historical implied equity market volatility. This metric tends to increase during times of
stress/fear and while declining during more benign periods.

1 Equity Volatility — Source: Bloomberg, and Meketa Investment Group. Equity Volatility proxied by VIX Index, a Measure of implied option volatility for US equity markets.
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Fixed Income Volatility *
(As of November 30, 2019)
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e This chart details historical implied fixed income market volatility. This metric tends to increase during times
of stress/fear and while declining during more benign periods.

1 Fixed Income Volatility — Source: Bloomberg, and Meketa Investment Group. Fixed Income Volatility proxied by MOVE Index, a Measure of implied option volatility for US Treasury markets.
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Capital Markets Outlook & Risk Metrics

Systemic Risk and Volatile Market Days*
(As of December 3, 2019)
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Systemic Risk is a measure of ‘System-wide’ risk, which indicates herding type behavior. This measure
declined materially during September.

1 Source: Meketa Investment Group, as of December 3, 2019. Volatile days are defined as the top 10 percent of realized turbulence, which is a multivariate distance between asset returns.

Prepared by Meketa Investment Group

1=

Page 40 of 130



Capital Markets Outlook & Risk Metrics

Yield Curve Slope (Ten Minus Two)?
(As of October 31, 2019)
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e This chart details the historical difference in yields between ten-year and two-year US Treasury bonds/notes.
A higher (lower) figure indicates a steeper (flatter) yield curve slope.

' Yield Curve Slope (Ten Minus Two) — Source: Bloomberg, and Meketa Investment Group. Yield curve slope is calculated as the difference between the 10-Year US Treasury Yield and 2-Year US Treasury Yield.
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Capital Markets Outlook & Risk Metrics

Ten-Year Breakeven Inflation?
(As of November 30, 2019)

e This chart details the difference between nominal and inflation-adjusted US Treasury bonds. A higher (lower)
figure indicates higher (lower) inflation expectations.

' Ten-Year Breakeven Inflation — Source: US Treasury and Federal Reserve. Data is as of November 30, 2019 for TIPS and Treasuries. Inflation is measured by the Consumer Price Index (CPI-U NSA).
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Total Return Given Changes in Interest Rates (bps)?
(As of November 30, 2019)

—Barclays U.S. Short Treasury (Cash) —Barclays U.S. Treasury 1-3 Yr. —Barclays U.S. Treasury Intermediate
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Total Return for Given Changes in Interest Rates (bps) Statistics
-100 -50 0 50 100 150 200 250 300 Duration YTW
Barclays US Short Treasury (Cash) 1.9% 1.7% 1.6% 1.5% 1.3% 1.2% 1.0% 0.9% 0.8% 0.28 1.59%
Barclays US Treasury 1-3 Yr. 3.7% 2.7% 1.8% 0.9% 0.1% -1.0% -2.0% -3.0% -4.0% 1.88 1.81%
Barclays US Treasury Intermediate 5.6% 3.6% 1.7% -0.2% -2.1% -3.8% -5.5% -1.2% -8.8% 3.82 1.66%
Barclays US Treasury Long 22.5% 11.8% 2.2% -6.4% -14.0% -20.4% -25.9% -30.3% -33.6% 18.22 217%

' Data represents the expected total return from a given change in interest rates (shown in basis points) over a 12-month period assuming a parallel shift in rates. Source: Bloomberg, and Meketa Investment Group.
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Long-Term Outlook — 20-Year Annualized Expected Returns?
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e This chart details Meketa’s long-term forward-looking expectations for total r