
  

Board of Administration Agenda    

 

REGULAR MEETING 
 

TUESDAY, JUNE 27, 2023 
 

TIME:   10:00 A.M.  
 

MEETING LOCATION:  
 

LACERS Boardroom 
977 N. Broadway 
Los Angeles, California 90012 
 

Important Message to the Public 
 

An opportunity for the public to address the Board in person 
from the Boardroom and provide comment on items of interest 
that are within the subject matter jurisdiction of the Board or on 
any agenda item will be provided at the beginning of the 
meeting and before consideration of items on the agenda. 
 
Members of the public who do not wish to attend the meeting in 
person may listen to the live meeting via one-way audio on 
Council Phone by calling (213) 621-CITY (Metro), (818) 904-
9450 (Valley), (310) 471-CITY (Westside) or (310) 547-CITY 
(San Pedro Area). 
 

Disclaimer to Participants 
 

Please be advised that all LACERS Board meetings are 
recorded. 
 

LACERS Website Address/link: 
www.LACERS.org 

 
In compliance with Government Code Section 54957.5, non-
exempt writings that are distributed to a majority or all of the 
Board in advance of the meeting may be viewed by clicking on 
LACERS website at www.LACERS.org, at LACERS’ offices, or 
at the scheduled meeting. In addition, if you would like a copy 
of a non-exempt record related to an item on the agenda, 
please call (213) 855-9348 or email at 
lacers.board@lacers.org.  

 
President: Vacant 
Vice President:  Elizabeth Lee 
 
Commissioners: Annie Chao 
  Thuy Huynh 
  Janna Sidley 
  Sung Won Sohn  
 Michael R. Wilkinson 
 
Manager-Secretary:  Neil M. Guglielmo 
 
Executive Assistant: Ani Ghoukassian 
 

Legal Counsel: City Attorney’s Office 
 Public Pensions General 
 Counsel Division 
 

Notice to Paid Representatives 
If you are compensated to monitor, attend, or speak at this meeting, 
City law may require you to register as a lobbyist and report your 
activity. See Los Angeles Municipal Code §§ 48.01 et seq. More 
information is available at ethics.lacity.org/lobbying. For assistance, 
please contact the Ethics Commission at (213) 978-1960 or 
ethics.commission@lacity.org. 
 

Request for Services 
As a covered entity under Title II of the Americans with Disabilities 
Act, the City of Los Angeles does not discriminate on the basis of 
disability and, upon request, will provide reasonable accommodation 
to ensure equal access to its programs, services and activities. 

 
Sign Language Interpreters, Communication Access Real-Time 
Transcription, Assistive Listening Devices, Telecommunication Relay 
Services (TRS), or other auxiliary aids and/or services may be 
provided upon request. To ensure availability, you are advised to 
make your request at least 72 hours prior to the meeting you wish to 
attend. Due to difficulties in securing Sign Language Interpreters, five 
or more business days’ notice is strongly recommended. For 
additional information, please contact: Board of Administration Office 
at (213) 855-9348 and/or email at lacers.board@lacers.org. 
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CLICK HERE TO ACCESS BOARD REPORTS 
 

 
I. PUBLIC COMMENTS AND GENERAL PUBLIC COMMENTS ON MATTERS WITHIN THE 

BOARD'S JURISDICTION AND COMMENTS ON ANY SPECIFIC MATTERS ON THE 
AGENDA  

 
II. ELECTION TO FILL UNEXPIRED TERM OF THE VACANT OFFICE OF THE BOARD 

PRESIDENT PURSUANT TO LOS ANGELES CITY CHARTER SECTION 503(A) AND 
POSSIBLE BOARD ACTION 
 

III. IF VACANCY CREATED IN OFFICE OF THE VICE PRESIDENT BY BOARD ACTION ON 
AGENDA ITEM II, ELECTION TO FILL UNEXPIRED TERM OF BOARD VICE PRESIDENT, 
PURSUANT TO LOS ANGELES CITY CHARTER SECTION 503(A) AND POSSIBLE BOARD 
ACTION 
 

IV. DISABILITY RETIREMENT APPLICATION(S) 
 
A. CLOSED SESSION PURSUANT TO GOVERNMENT CODE SECTION 54957(b) TO 

CONSIDER THE DISABILITY RETIREMENT APPLICATION OF JESSE 
RODRIGUEZ AND POSSIBLE BOARD ACTION (HEARING) 

 
V. LEGAL/LITIGATION 
 

A. ANNUAL LITIGATION REPORT: CLOSED SESSION PURSUANT TO 
SUBDIVISIONS (a), (d)(1) OF GOVERNMENT CODE SECTION 54956.9 TO 
CONFER WITH AND/OR RECEIVE ADVICE FROM LEGAL COUNSEL REGARDING 
PENDING LITIGATION IN THE FOLLOWING THREE (3) CASES, AND POSSIBLE 
BOARD ACTION: 

a. In re ASHINC Corp, et al. v. Yucaipa American Alliance Fund I, LLC, et al. 
(Bankr. D. Del., Case No. 12-11564); 

b. Youngman v. Yucaipa American Alliance Fund I, LLC, et al. (LASC, Case No. 
21STCV37137); and 

c. American Federation of State, County, and Municipal Employees et al. v. City 
of Los Angeles et al. (LASC, Case No. BS 166535) 

 
VI. BOARD PRESIDENT VERBAL REPORT 

 
VII. GENERAL MANAGER VERBAL REPORT 

 
A. REPORT ON DEPARTMENT OPERATIONS 

 
B. UPCOMING AGENDA ITEMS 

 
VIII. RECEIVE AND FILE ITEMS 

 
A. MONTHLY REPORT ON SEMINARS AND CONFERENCES FOR MAY 2023 

 
IX. COMMITTEE REPORT(S) 

 
 

https://www.lacers.org/agendas-and-minutes
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A. INVESTMENT COMMITTEE VERBAL REPORT FOR THE MEETING ON JUNE 13, 

2023 
 
B. BENEFITS ADMINISTRATION COMMITTEE VERBAL REPORT FOR THE MEETING 

ON JUNE 27, 2023 
 

X. CONSENT ITEM(S) 
 

A. APPROVAL OF MINUTES FOR THE REGULAR MEETING OF MAY 23, 2023 AND 
POSSIBLE BOARD ACTION 
 

XI. BOARD/DEPARTMENT ADMINISTRATION 
 

A. CONSIDERATION OF PROPOSED ASSUMPTION CHANGES BASED ON THE 
ACTUARIAL EXPERIENCE STUDY DURING THE PERIOD OF JULY 1, 2019 
THROUGH JUNE 30, 2022 AND POSSIBLE BOARD ACTION 

 
B. STATUS OF LACERS IMPLEMENTATION PLAN AS IT RELATES TO 

RECOMMENDATIONS PROVIDED IN THE CITY’S 2022 MANAGEMENT AUDIT AND 
POSSIBLE BOARD ACTION 

 
XII. INVESTMENTS 

 
A. CHIEF INVESTMENT OFFICER VERBAL REPORT INCLUDING DISCUSSION ON 

THE PORTFOLIO EXPOSURE TO GLOBAL EVENTS 
 

B. APPROVAL OF 3-YEAR CONTRACT WITH LAZARD ASSET MANAGEMENT LLC 
REGARDING THE MANAGEMENT OF AN ACTIVE NON-U.S. EQUITIES 
DEVELOPED MARKETS CORE PORTFOLIO AND POSSIBLE BOARD ACTION 

 
C. APPROVAL OF 1-YEAR CONTRACT WITH POLEN CAPITAL CREDIT, LLC 

REGARDING THE MANAGEMENT OF AN ACTIVE HYBRID HIGH YIELD FIXED 
INCOME/U.S. FLOATING RATE BANK LOAN PORTFOLIO AND POSSIBLE BOARD 
ACTION 

 
D. APPROVAL OF 5-YEAR PRIVATE EQUITY CONSULTANT CONTRACT WITH AKSIA 

CA LLC AND POSSIBLE BOARD ACTION 
 

XIII. OTHER BUSINESS 
 

XIV. NEXT MEETING: The next Regular meeting of the Board is scheduled for Tuesday, July 11, 
2023 at 10:00 a.m., in the LACERS Boardroom, at 977 N. Broadway, Los Angeles, California 
90012-1728. 
 

XV. ADJOURNMENT 



    

 

 
 
 

 
MONTHLY REPORT ON SEMINARS AND CONFERENCES 

ATTENDED BY BOARD MEMBERS ON BEHALF OF LACERS 
(FOR THE MONTH OF MAY 2023) 

 
In accordance with Section V.H.2 of the approved Board Education and Travel Policy, Board Members are required to 
report to the Board, on a monthly basis at the last Board meeting of each month, seminars and conferences they attended 
as a LACERS representative or in the capacity of a LACERS Board Member which are either complimentary (no cost 
involved) or with expenses fully covered by the Board Member. This monthly report shall include all seminars and 
conferences attended during the 4-week period preceding the Board meeting wherein the report is to be presented. 
 
 
BOARD MEMBERS: 
 
Commissioner Janna Sidley 
                
                           
 

 

DATE(S) OF EVENT 
 

SEMINAR / CONFERENCE TITLE 
EVENT SPONSOR 
(ORGANIZATION) 

LOCATION 
(CITY, STATE) 

Apr. 30 to May 2, 
2023 

Verde Exchange Conference Verde Exchange  Los Angeles, CA 

 

 

Agenda of:  JUNE 27, 2023 
 
Item No:      VIII-A 

 
 

 
 

Item Number       II 
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               MINUTES OF THE REGULAR MEETING 
BOARD OF ADMINISTRATION 

LOS ANGELES CITY EMPLOYEES' RETIREMENT SYSTEM 
 

 May 23, 2023 
 

10:00 a.m. 
 

 
PRESENT:   President:         Vacant 
  Vice President:        Elizabeth Lee 
 
  Commissioners:                 Annie Chao 
   Thuy Huynh 
   Sung Won Sohn 
   Michael R. Wilkinson 
    
  Legal Counselor: Anya Freedman 
                                                        
  Manager-Secretary: Neil M. Guglielmo  

  
  Executive Assistant: Ani Ghoukassian 
 
ABSENT: Commissioner: Janna Sidley 
                                                                

 
The Items in the Minutes are numbered to correspond with the Agenda. 
 

I 
 

PUBLIC COMMENTS AND GENERAL PUBLIC COMMENTS ON MATTERS WITHIN THE BOARD’S 
JURISDICTION AND COMMENTS ON ANY SPECIFIC MATTERS ON THE AGENDA – Vice President 
Lee asked if any persons wanted to make a general public comment to which there was no public 
comment cards submitted.  
 

II 
 

ELECTION TO FILL UNEXPIRED TERM OF THE VACANT OFFICE OF THE BOARD PRESIDENT 
PURSUANT TO LOS ANGELES CITY CHARTER SECTION 503(A) AND POSSIBLE BOARD ACTION 
– Neil M. Guglielmo, General Manager, advised that the nominations for Board President were being 
considered. Commissioner Sohn nominated Commissioner Chao and Commissioner Huynh nominated 
Vice President Lee. Mr. Guglielmo called for the vote on the nomination of Commissioner Chao as 
President: Ayes, Commissioners Chao, Sohn, and Wilkinson -3; Nays, Commissioner Huynh and Vice 
President Lee -2. Commissioner Chao did not receive the majority vote. Mr. Guglielmo called for the 
vote on the nomination of Vice President Lee as President: Ayes, Commissioner Huynh and Vice 
President Lee -2; Nays, Commissioners Chao, Sohn, and Wilkinson -3. Vice President Lee did not 
receive the majority vote. The Board Officer election will be continued to the next Board meeting. 
 

III 

Agenda of:  June 27, 2023 
 
Item No:      X-A 

 

 
 

 
 

Item Number       II 
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IF VACANCY CREATED IN OFFICE OF THE VICE PRESIDENT BY BOARD ACTION ON AGENDA 
ITEM II, ELECTION TO FILL UNEXPIRED TERM OF BOARD VICE PRESIDENT, PURSUANT TO 
LOS ANGELES CITY CHARTER SECTION 503(A) AND POSSIBLE BOARD ACTION – No action was 
taken on this item and it will be continued to the next Board meeting. 
 

IV 
 

BOARD PRESIDENT VERBAL REPORT – Vice President Lee and Commissioner Chao recognized 
Asian American Pacific Islander (AAPI) Heritage Month. 
 

V 
 

GENERAL MANAGER VERBAL REPORT 
 
A. REPORT ON DEPARTMENT OPERATIONS – Neil M. Guglielmo, General Manager, advised 

the Board of the following items: 
  

• Evacuation Drill held at LACERS HQ 

• HQ updates 

• Retirement Services updates 

• Health Benefits Administration updates 

• Communications and Stakeholder Relations updates 

• Upcoming events 

 

B. UPCOMING AGENDA ITEMS – Neil M. Guglielmo, General Manager, advised the Board of the 
following items: 

 
• Governance Committee on June 13th: Continuation of the Triennial Board Policy Review 

• Benefits Administration Committee on June 13th: Health Plan Financial Dashboard 

• Board Meeting on June 27th: Experience Study 

• Benefits Administration Committee on June 27th: Medical Plan RFP Evaluations, and the 
Dental and Vision Contracts Renewal  
 

VI 
 

RECEIVE AND FILE ITEMS 
 
A. MONTHLY REPORT ON SEMINARS AND CONFERENCES FOR APRIL 2023 – This report 

was received by the Board and filed. 
 
B. COMMISSIONER THUY HUYNH EDUCATION EVALUATION REPORT ON THE 

INSTITUTIONAL INVESTOR PUBLIC FUNDS ROUNDTABLE; LOS ANGELES, CA; APRIL 24-
26, 2023 – This report was received by the Board and filed.  
 

C. COMMISSIONER ELIZABETH LEE BOARD EDUCATION EVALUATION REPORT ON THE 
INTERNATIONAL FOUNDATION OF EMPLOYEE BENEFIT PLANS (IFEBP) PORTFOLIO 
CONCEPTS AND MANAGEMENT PROGRAM; PHILADELPHIA, PA; MAY 1-4, 2023 – This 
report was received by the Board and filed. 
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D. COMMISSIONER ANNIE CHAO BOARD EDUCATION EVALUATION REPORT ON THE 
CALIFORNIA ASSOCIATION OF PUBLIC RETIREMENT SYSTEMS (CALAPRS) TRUSTEES 
ROUNDTABLE; VIRTUAL; MAY 5, 2023 – This report was received by the Board and filed. 
 

E. COMMISSIONER THUY HUYNH BOARD EDUCATION EVALUATION REPORT ON THE 
CALIFORNIA ASSOCIATION OF PUBLIC RETIREMENT SYSTEMS (CALAPRS) TRUSTEES 
ROUNDTABLE; VIRTUAL; MAY 5, 2023 – This report was received by the Board and filed. 
 

F. COMMISSIONER MICHAEL R. WILKINSON BOARD EDUCATION EVALUATION REPORT 
ON THE STATE ASSOCIATION OF COUNTY RETIREMENT SYSTEMS (SACRS) SPRING 
CONFERENCE; SAN DIEGO, CA; MAY 9-12, 2023 – This report was received by the Board 
and filed. 
 

VII 
 

COMMITTEE REPORT(S) 
 
A. INVESTMENT COMMITTEE VERBAL REPORT FOR THE MEETING ON MAY 9, 2023 – Vice 

President Lee stated the Committee heard a presentation by PGIM, Inc. The Committee also 
approved the Real Estate FY 2023-24 Strategic Plan and contract with Loomis, Sayles & 
Company, L.P. 

 
VIII 

 
Commissioner Huynh moved approval of Consent Agenda Item VIII-A, seconded by Commissioner 
Wilkinson, and adopted by the following vote: Ayes, Commissioners Chao, Huynh, Sohn, Wilkinson, 
Vice President Lee -5; Nays, None. 

 
CONSENT ITEM(S) 
 
A. APPROVAL OF MINUTES FOR THE MEETING OF APRIL 25, 2023 AND POSSIBLE BOARD 

ACTION 
 

IX 
 

BOARD/DEPARTMENT ADMINISTRATION 
 
A. PROPOSED BUDGET, PERSONNEL, AND ANNUAL RESOLUTIONS FOR FISCAL YEAR 

2023-24 AND POSSIBLE BOARD ACTION – Isaias Cantu, Senior Management Analyst, 
presented and discussed this item with the Board. Commissioner Sohn moved approval, 
seconded by Commissioner Wilkinson, and adopted by the following vote: Ayes, Commissioners 
Chao, Huynh, Sohn, Wilkinson, Vice President Lee -5; Nays, None. 

 
X 
 

INVESTMENTS 
 
A. CHIEF INVESTMENT OFFICER VERBAL REPORT INCLUDING DISCUSSION ON THE 

PORTFOLIO EXPOSURE TO GLOBAL EVENTS – Bryan Fujita, Investment Officer III, reported 
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on the portfolio value of $21.41 billion as of May 22, 2023.  Mr. Fujita discussed the following 
items: 

 
• Volatility Index at 17.5 

• New NEPC documents to Board members 

• Organizational update on Barrow Hanley Global Investors 

• Recent headlines about Wells Fargo Bank 

• Emerging Manager Networking Forum on June 8, 2023 

• Future Agenda Items: Total Fund Portfolio Performance Review as of March 31, 2023, Two 
International Travel Authorities, and Investment Committee Charter 
 

Mr. Fujita shared that Russian exposure for LACERS was 1.5 basis points and there were no material 
changes since May 22, 2023. 
 
B. PRESENTATION BY NORTHERN TRUST COMPANY REGARDING MASTER CUSTODY 

SERVICES, INTEGRATED DISBURSEMENTS, COMPLIANCE ANALYST, PRIVATE 
MONITOR ANALYTICS, RISK ANALYTICS, SECURITIES LENDING SERVICES AND FAIR 
VALUE REPORTING TOOLS – Gary Guibert, Senior Vice President, with Northern Trust 
Company, presented and discussed this item with the Board for 45 minutes. 

 
C. PRESENTATION BY TOWNSEND HOLDINGS LLC OF THE REAL ESTATE FISCAL YEAR 

2023-24 STRATEGIC PLAN AND POSSIBLE BOARD ACTION – Felix Fels, Associate Partner, 
and Prashant Tawari, Partner, with Townsend Holdings LLC, presented and discussed this item 
with the Board for 40 minutes. Commissioner Huynh moved approval, seconded by 
Commissioner Wilkinson, and adopted by the following vote: Ayes, Commissioners Chao, 
Huynh, Sohn, Wilkinson, and Vice President Lee -5; Nays, none. 
 

D. APPROVAL OF 3-YEAR CONTRACT WITH LOOMIS, SAYLES & COMPANY, L.P. 
REGARDING THE MANAGEMENT OF AN ACTIVE HIGH YIELD FIXED INCOME PORTFOLIO 
AND POSSIBLE BOARD ACTION – Bryan Fujita, Chief Operating Officer, and Jeremiah Paras, 
Investment Officer I, presented and discussed this item with the Board for 15 minutes. 
Commissioner Chao moved approval of the following Resolution: 
 

CONTRACT RENEWAL 
LOOMIS, SAYLES & COMPANY, L.P. 

ACTIVE HIGH YIELD FIXED INCOME PORTFOLIO MANAGEMENT 
 

RESOLUTION 230523-B 
 
WHEREAS, LACERS’ current three-year contract with Loomis, Sayles & Company, L.P.  (Loomis) for 
active high yield fixed income portfolio management expires on August 31, 2023; and, 
 
WHEREAS, Loomis is in compliance with the LACERS Manager Monitoring Policy; and, 
 
WHEREAS, a contract renewal with Loomis will allow the LACERS total portfolio to maintain a 
diversified exposure to high yield fixed income; and, 
 
WHEREAS, on May 23, 2023, the Board approved the Investment Committee’s recommendation to 
approve a three-year contract renewal with Loomis. 
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NOW, THEREFORE, BE IT RESOLVED, that the General Manager is hereby authorized to approve 
and execute a contract subject to satisfactory business and legal terms and consistent with the following 
services and terms: 
 
 

Company Name: Loomis, Sayles & Company, L.P.   
  

 Service Provided:  Active High Yield Fixed Income Portfolio Management 
  
 Effective Dates:  September 1, 2023 through August 31, 2026 
  
 Duration:   Three years 
 
 Benchmark:    Bloomberg U.S. Corporate High Yield 2% Issuer   
                                                      Capped Index 
 
 Allocation as of  
 March 31, 2023:  $224 million 
 

Which motion was seconded by Commissioner Sohn, and adopted by the following vote: Ayes, 
Commissioners Chao, Huynh, Sohn, Wilkinson, and Vice President Lee -5; Nays, None.  
 
E. NOTIFICATION OF COMMITMENT OF UP TO $40 MILLION IN GGV CAPITAL IX L.P. – This 

report was received by the Board and filed. 
 
F. NOTIFICATION OF COMMITMENT OF UP TO $10 MILLION IN GGV CAPITAL IX PLUS L.P. 

– This report was received by the Board and filed. 
 

G. NOTIFICATION OF COMMITMENT OF UP TO $25 MILLION IN BARINGS EMERGING 
GENERATION FUND II, L.P. – This report was received by the Board and filed. 
 

H. NOTIFICATION OF COMMITMENT OF UP TO $50 MILLION IN HELLMAN & FRIEDMAN 
CAPITAL PARTNERS XI, L.P. – This report was received by the Board and filed. 
 

I. NOTIFICATION OF COMMITMENT OF UP TO $60 MILLION IN TA XV-A, L.P. – This report 
was received by the Board and filed. 

 
XI 
 

LEGAL/LITIGATION 
 
A. APPROVAL OF ONE-YEAR EXTENSIONS TO OUTSIDE FIDUCIARY COUNSEL AND 

INDEPENDENT CONFLICT COUNSEL CONTRACTS WITH KUTAK ROCK LLP, NOSSAMAN 
LLP, AND OLSON REMCHO LLP, AND POSSIBLE BOARD ACTION – Miguel Bahamon, 
Deputy City Attorney, presented this item to the Board. Commissioner Wilkinson moved 
approval, seconded by Commissioner Chao, and adopted by the following vote: Ayes, 
Commissioners Chao, Huynh, Sohn, Wilkinson, and Vice President Lee -5; Nays, None. 

. 
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XII 

 
OTHER BUSINESS – There was no other business.   

 
XIII 

 
NEXT MEETING: The next Regular meeting of the Board is scheduled for Tuesday, June 13, 2023, at 
10:00 a.m., in the LACERS Boardroom, at 977 N. Broadway, Los Angeles, California 90012-1728. 

 
XIV 

 
ADJOURNMENT – There being no further business before the Board, Vice President Lee adjourned 
the Meeting at 12:31 p.m. 
 
 
 

_________________________________ 
 Elizabeth Lee 
 Vice-President 
_________________________________ 
Neil M. Guglielmo 
Manager-Secretary 



REPORT TO BOARD OF ADMINISTRATION MEETING:  JUNE 27, 2023 
From: Neil M. Guglielmo, General Manager ITEM:  XI-A   

SUBJECT: CONSIDERATION OF PROPOSED ASSUMPTION CHANGES BASED ON 

ACTUARIAL EXPERIENCE STUDY DURING THE PERIOD FROM JULY 1, 2019 

THROUGH JUNE 30, 2022 AND POSSIBLE BOARD ACTION 

ACTION:  ☒ CLOSED:  ☐ CONSENT:  ☐ RECEIVE & FILE:  ☐
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LACERS: SECURING YOUR TOMORROWS 

Recommendation 

That the Board consider and adopt the actuarial assumptions recommended by LACERS’ consulting 

actuary, Segal, as listed in Appendix B of the attached Actuarial Experience Study covering the period 

from July 1, 2019 to June 30, 2022. 

Executive Summary 

Actuarial assumptions are used in the actuarial valuation process for measuring the costs and liabilities 

of the plan and the contribution requirements of the Plan Sponsor (City of Los Angles or Employer). 

While the City Charter requires that an actuarial experience study be completed every five years, the 

typical timeframe between experience studies for LACERS has been three years. LACERS’ last full 

experience study was conducted through June 30, 2019. This Experience Study before the Board is 

based on the three-year period from July 1, 2019 through June 30, 2022. 

Overall, Segal recommends changes to both Economic and Demographic assumptions. The discussion 

below provides details as to how the assumptions will change and the associated cost impacts. 

Changes in Actuarial assumptions will be reflected in the June 30, 2023 (2023) Actuarial Valuation to 

be presented to the Board in November 2023 and factored into the annual Employer contribution for 

the Fiscal Year (FY) 2024-25 City Budget. As adopted, the new assumptions will be implemented in 

LACERS’ pension administration system effective July 1, 2024. 

Cost Impact of the Recommended Assumptions Based on June 30, 2022 Actuarial Valuation 

(Beginning of the Year) 

Segal has estimated the impact of all the recommended economic and demographic assumptions as if 

they were applied to the June 30, 2022 actuarial valuations. The tables below shows the changes in 
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LACERS: SECURING YOUR TOMORROWS 

the employer contribution rate, unfunded actuarial accrued liability (UAAL), and funded ratio due to the 

proposed assumption changes. 

 

Impact on Employer Contribution Rate 
Retirement 

Plan Health Plan Total 

Increase/(decrease) in Normal Cost rate 0.34% 0.52% 0.86% 
Increase/(decrease) in Unfunded Actuarial Accrued 
Liability (UAAL) rate 

(0.25)% (0.16)% (0.41)% 

Total increase/(decrease) in employer rate 0.09% 0.36% 0.45% 

 

Impact on UAAL and Funded Ratio 
Retirement 

Plan Health Plan Total 

Increase/(decrease) in UAAL  $(142,672,096) $(52,416,871) $(195,088,967) 
Change in funded ratio From 73.3%  

to 73.7% 
From 97.0% 

to 98.4% 
From 76.4%  

to 76.9% 

 

Note that the Employer covered payroll for FY 2023-24 is approximately $2.7 billion, thus a 0.45% cost 

increase is an approximately $12.2 million increase in the annual contribution to the Plans. 

 

Discussion 

 

As a result of the July 1, 2019 to June 30, 2022 (2019-2022) Actuarial Experience Study, Segal 

recommends changes to the Economic and Demographic assumptions as discussed below. 

 

Economic Assumptions 

 

The Economic assumptions reviewed include: 

 
Assumption Current Recommended 
Net Investment Return 7.00% 7.00% 
Member Contribution Crediting Rate 2.75% 2.50% 
Cost of Living Adjustment1 2.75% for Tier 1 and 2.00% for 

Tier 3 
2.75% for Tier 1 and 2.00% for 
Tier 3 

Payroll Growth Inflation of 2.75% plus “across 
the board” salary increase of 
0.50% annually 

Inflation of 2.50% plus “across 
the board” salary increase of 
0.50% annually 

Increase in IRC Section 401(a)(17) 
Compensation Limit 

Annual increase of 2.75% Annual increase of 2.50% 

Salary Increases Inflation of 2.75% plus “across 
the board” salary increase of 
0.50% plus merit and promotion 
increases 

Inflation of 2.50% plus “across 
the board” salary increase of 
0.50% plus decreased merit and 
promotion assumptions during 
earlier years of service and 
increased assumptions during 
later years of service 

 
1 Cost of Living Adjustments for LACERS Members and Beneficiaries are capped at 3.00% for Tier 1 and 2.00% for Tier 3. 



 

 
Page 3 of 8 

LACERS: SECURING YOUR TOMORROWS 

 
1. Inflation and Investment Return Assumptions 

 

Although there has been a spike that started in the second quarter of 2021 and continued into 2022, 

while still elevated, the inflation rate has been relatively steady since the Federal Reserve started 

increasing interest rates around the second quarter of 2022. Additionally, Segal compared yields on 

thirty-year inflation indexed U.S. Treasury bonds to comparable traditional U.S. Treasury bonds 

over the past few years, observing a “break-even rate” that has exceeded 2.5% just once during the 

observed period. Segal also reviewed historical CPI and its proposed inflation assumption over the 

years while comparing its proposed rate of 2.50% with other entities. Segal recommends the same 

2.50% assumption for its California public retirement system clients. 

 

Inflation Assumptions for other entities 

Entity 
Inflation 

Assumption 

Public Plans Database Median Inflation assumption of 194 large public retirement funds in 
2021 

2.50% 

CalPERS 2.30% 
CalSTRS 2.75% 
LACERS and ten of the 1937 Act systems (including LACERA) 2.75% 
WPERP 2.50% 
LAFPP 2.50% 
Ten 1937 Act systems 2.50% 
New England Pension Consultants (NEPC) 2.60% 
Average Inflation Assumption of seven Investment Advisory Firms surveyed by Segal 
(including NEPC and Segal Marco Advisors) 

2.43% 

Social Security Administration 2023 Projected Average Increase in CPI over 75 Years 
(Intermediate Assumption) 

2.40% 

 

 

Recommended Investment Return 

 

Along with a reduction in the Inflation assumption, Segal recommends retaining the Investment 

Return assumption at 7.00%. In this study, Segal no longer includes an explicit adjustment for 

investment management fees and converts the portfolio’s expected arithmetic average return to an 

expected geometric average return. 

 

The following table summarizes the components of the recommended investment return 

assumption. For comparison purposes, the chart includes similar values from the last Actuarial 

Experience Study as well as the comparison values that apply the prior model to this year’s 

information. 
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Assumption Component June 30, 2023 
Recommended Value 

June 30, 2023 
Comparison Value 

June 30, 2020 
Adopted Value 

Inflation 2.50% 2.50% 2.75% 

Portfolio Expected Arithmetic Real 
Rate of Return 

6.27% 6.27% 5.50% 

Expense Adjustment (0.20)% (0.40)% (0.40)% 

Adjustment to Expected Geometric 
Real Rate of Return 

(1.03)% N/A N/A 

Risk Adjustment (0.54)% (1.37)% (0.85)% 

Total 7.00% 7.00% 7.00% 

Confidence Level 56% 63% 59% 

 

Segal explains that 

 

the expected geometric average return reflects expected median outcomes, while the expected 

arithmetic average return reflects expected average or mean outcomes. Expected median 

outcomes are lower than expected average outcomes because they are less affected by the 

possibility of extraordinary (“outlier”) favorable outcomes. 

  

Segal further explains that 

 

Even though…expected geometric returns are lower than expected arithmetic returns, public 

retirement systems that have set investment return assumptions using this geometric approach 

have in practice adopted investment return assumptions that are comparable to those adopted 

by the Board for LACERS under the arithmetic approach… [since] the investment return 

assumption is not reduced to anticipate future investment management expenses. 

 

Adopted Investment Return for other Entities 

 

Entity Adopted Investment Return 

CalPERS 6.80% 

CalSTRS 7.00% 

LACERS 7.00% 

WPERP 6.50% 

LAFPP 7.00% 

San Jose City 6.625% 

San Diego City 6.50% 

Eight 1937 Act Systems (including LACERA) 7.00% 

Eight 1937 Act Systems 6.75% 

Two 1937 Act Systems 6.50% 

One 1937 Act System 6.25% 

One 1937 Act System 7.25% 

 

Among California retirement systems, an Investment Return of 6.75% or lower is becoming more 

common, but when comparing across the nation with 210 other large public retirement funds based 
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on their 2021 fiscal year valuations, 7.00% is the median Investment Return as depicted in the table 

below. 

 

 

Investment Return for Public Plans 

LACERS LOW MEDIAN HIGH 

7.00% 4.25% 7.00% 8.25% 

 

2. Salary Increases 
 

Salary increases impact plan costs in two ways: (i) by increasing Members’ benefits (since benefits 

are a function of the Members’ highest average pay) and future normal cost collections; and (ii) by 

increasing total active member payroll which in turn generates lower Unfunded Actuarial Accrued 

Liability contribution rates. Salary increases are composed of the following factors: 

 

i. Inflation - Unless pay grows at least as fast as consumer prices grow, employees will experience 
a reduction in their standard of living. There may be times when pay increases lag or exceed 
inflation, but over the long term, labor market forces may require an employer to maintain its 
employees’ standards of living. As mentioned earlier, Segal recommends reducing the assumed 
Rate of Inflation from 2.75% to 2.50%. 
 
 

ii. Real “Across the Board” Salary Increases - These increases are typically termed productivity 
increases since they are considered to be derived from the ability of an organization or an 
economy to produce goods and services in a more efficient manner. As that occurs, at least 
some portion of the value of these improvements can provide a source for pay increases. These 
increases are typically assumed to extend to all employees “across the board.” Segal 
recommends maintaining the Real “Across the Board” Salary Increase at 0.50%. This means 
that the combined inflation and “across the board” salary increase assumption will decrease 
from 3.25% to 3.00%. 

 

iii. Merit and Promotion Increases – These increases are employee-specific and based on actual 
increases received net of Inflationary and Real “Across the Board” Salary Increases. Segal 
provides its recommended Merit and Promotion Increases assumptions based on years of 
service as follows: 
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Years of Service Current 
Assumption 

Actual Average 
Increase 

Proposed 
Assumption 

0 – 1 6.70% 5.14% 6.00% 

1 – 2 6.50% 5.33% 5.90% 

2 – 3 5.80% 4.91% 5.40% 

3 – 4 4.00% 4.36% 4.20% 

4 – 5 3.00% 4.03% 3.50% 

5 – 6 2.20% 3.38% 2.80% 

6 – 7 2.00% 2.90% 2.50% 

7 – 8 1.80% 2.31% 2.10% 

8 – 9 1.60% 1.99% 1.80% 

9 – 10 1.40% 1.73% 1.60% 

10 – 11 1.00% 1.92% 1.50% 

11 – 12 1.00% 1.68% 1.40% 

12 – 13 1.00% 1.40% 1.30% 

13 – 14 1.00% 1.28% 1.20% 

14 – 15 1.00% 0.95% 1.10% 

15 & Over 1.00% 0.75% 1.00% 

 

Staff supports the reduction in Inflation and maintaining the Rate of Return along with all other actuarial 

recommended Economic assumptions. 

 

 

Demographic Assumptions 

 

Demographic assumptions reviewed include: 

 

1. Mortality Rates: Anticipate longer life expectancy. 
 

Post-Retirement Benefit-Weighted Deaths (in Millions) Healthy Members (July 1, 2011 – June 30, 
2020)2 

 

 
2 Segal excludes FY 2020/2021 and 2021/2022 due to relatively higher number of COVID-19 deaths during that period. 
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2. Retirement Rates: Increase assumed “non-55/30” retirements across all Tiers for ages 60-69. 

 

3. Termination Rates: Decrease the termination rate assumption for certain service groups while 
increasing the termination rate assumption for other service groups. Overall, the proposed rates 
represent a slight decrease from the current rates. 
 
Segal also recommends that no termination is assumed after a member is first assumed to retire. 
In other words, at those ages members will either retire in accordance with the retirement rate 
assumptions or continue working, rather than terminate and defer their benefit. 
 

4. Disability Incidence Rate: Decrease most of the assumed disability rates. 
  

5. Retiree Health Assumptions: Maintain the assumptions used to predict percentage of eligible 
members electing health plan coverage, members covering their spouses (or domestic partners) 
and spousal age difference. 

 

LACERS’ staff supports the changes to Demographic assumptions as proposed by Segal. 

 

 

Cost Impact and Employer Contribution Rates 

 

If all the recommended assumptions are adopted, when applied to the 2022 Actuarial Valuation, the 

projected cost impact on the Employer Contribution Rate is an increase of 0.45% of payroll consisting 

of 0.86% of payroll for the Normal Cost and (0.41)% of payroll for the UAAL (based on contribution 

rates payable at the beginning of the year). The below table breaks down the cost impacts to the Health 

and Retirement Plans. 

 

Impact on Employer Contribution Rate 
Retirement 

Plan Health Plan Total 

Normal Cost 0.34% 0.52% 0.86% 
UAAL (0.25)% (0.16)% (0.41)% 

Total increase in average employer rate 0.09% 0.36% 0.45% 

 

These rate adjustments are necessary to pay the increased liabilities associated with the changes 

anticipated by LACERS’ experience.  
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Change in Plan Liabilities as of June 30, 2022 

 

Plan/Cost Component3 
Current 

Assumptions 
Proposed 

Assumptions 
Increase/ 
Decrease 

Change as % 
of Payroll 

Retirement Plan     
Normal Cost $412,247,235  $423,981,661  $11,734,426  0.51% 
Actuarial Accrued Liability $24,078,751,303  $23,936,079,207  $(142,672,096) (6.32)% 
Health Plan     
Normal Cost $ 81,027,749 $93,699,705 $12,671,956 0.56% 
Actuarial Accrued Liability $3,580,696,288 $3,528,279,417 $(52,416,871) (2.32)% 

 

A combined 0.45% increase in the Employer Contribution Rate results in an approximately $12.2 million 

increase in annual contributions to LACERS based on a $2.7 billion payroll. 

 

Commensurate with these increases in liabilities, as applied to the June 30, 2022 Actuarial Valuation, 

the Retirement Plan funded percentage would increase from 73.3% to 73.7%; the Health Plan funded 

percentage would increase from 97.0% to 98.4%.  

 

Paul Angelo and Andy Yeung of Segal will be in attendance at the Board meeting to present the report. 

 

Prepared By: Edwin Avanessian, Chief Management Analyst, Administrative Operations 

 

NG:TB:ea 

 

Attachment: 

Analysis of Actuarial Experience during the period July 1, 2019 through June 30, 2022 prepared by 
Segal 
 

 

 
3 Segal recommends a refinement in the application of the Entry Age actuarial cost method used to allocate the Total Present Value 
of Future Benefits between the current and future Normal Costs and Actuarial Accrued Liability to produce a cost attribution period 
that is more consistent with each member’s participation in LACERS. This refinement includes (a) rounding a member’s benefit 
service down to the number of completed years, (b) subtracting that service from the year of the valuation, and (c) using that result 
to set the year of entry into LACERS for purposes of applying the Entry Age actuarial cost method. 
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Board of Administration 
Los Angeles City Employees’ Retirement System 
977 N. Broadway 
Los Angeles, CA 90012-1728 

Re: Review of Actuarial Assumptions for the June 30, 2023 Actuarial Valuation 

Dear Members of the Board: 

We are pleased to submit this report of our review of the actuarial experience for the Los 
Angeles City Employees’ Retirement System (LACERS). This study utilizes the census data for 
the period July 1, 2019 to June 30, 2022 and provides the proposed actuarial assumptions, both 
economic and demographic, to be used in the June 30, 2023 valuations. 

We are members of the American Academy of Actuaries and we meet the Qualification 
Standards of the American Academy of Actuaries to render the actuarial opinion herein. 

We look forward to reviewing this report with you and answering any questions you may have. 

Sincerely, 

 

Paul Angelo, FSA, MAAA, FCA, EA 
Senior Vice President and Actuary 

  Andy Yeung, ASA, MAAA, FCA, EA 
Vice President and Actuary 

 

Todd Tauzer, FSA, MAAA, FCA, CERA 
Vice President and Actuary 
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1. Introduction, Summary, and 
Recommendations 
To project the cost and liabilities of the pension and retiree health plans, assumptions are made 
about all future events that could affect the amount and timing of the benefits to be paid and the 
assets to be accumulated. Each year actual experience is compared against the projected 
experience, and to the extent there are differences, the future contribution requirement is 
adjusted. 

If assumptions are modified, contribution requirements are adjusted to take into account a 
change in the projected experience in all future years. There is a great difference in both 
philosophy and cost impact between recognizing the actuarial deviations as they occur annually 
and changing the actuarial assumptions. Taking into account one year’s gains or losses without 
making a change in the assumptions means that year’s experience is treated as temporary and 
that, over the long run, experience will return to what was originally assumed. For example, the 
actuarial assumptions used in the most recent valuation did not include any possible short-term 
or long-term impacts on mortality of the covered population that emerged due to COVID-19.1 
Changing assumptions reflects a basic change in thinking about the future, and has a much 
greater effect on the current contribution requirements than recognizing gains or losses as they 
occur. 

The use of realistic actuarial assumptions is important in maintaining adequate funding, while 
paying the promised benefit amounts to participants already retired and to those near 
retirement. The actuarial assumptions used do not determine the “actual cost” of the plan. The 
actual cost is determined solely by the benefits and administrative expenses paid out, offset by 
investment income received. However, it is desirable to estimate as closely as possible what the 
actual cost will be so as to permit an orderly method for setting aside contributions today to 
provide benefits in the future, and to maintain equity among generations of participants and 
taxpayers. 

This study was undertaken in order to review the economic and demographic actuarial 
assumptions and to compare the actual experience with that expected under the current 
assumptions during the three-year experience period from July 1, 2019 through June 30, 2022. 
The study was performed in accordance with Actuarial Standard of Practice (ASOP) No. 27 
“Selection of Economic Assumptions for Measuring Pension Obligations”2 and ASOP No. 35 
“Selection of Demographic and Other Non-Economic Assumptions for Measuring Pension 
Obligations.” These Standards of Practice provide guidance for the selection of the various 
actuarial assumptions utilized in a pension plan actuarial valuation. Based on the study’s results 
and expected future experience, we are recommending various changes in the current actuarial 
assumptions. 

We are recommending changes in the assumptions for inflation, merit and promotion salary 
increases, retirement from active employment, retirement age for deferred vested (non-
reciprocal) members, reciprocal salary increases, pre-retirement mortality, post-retirement 
 
1  An analysis of the ongoing impact of the COVID-19 pandemic is beyond the scope of the current experience study. 
2  References made later in this report are with respect to the revised ASOP 27 adopted in June 2020. 
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healthy and disabled life mortality, termination, disability incidence (non-service connected and 
service connected), and allocation of total present value of future benefits for actives. For the 
retiree health (OPEB) plan related assumptions, we are recommending no changes in the 
assumptions. That is, we will maintain the current retiree health assumptions for the percentage 
of eligible retirees who choose to be covered by the health plan, spouse/domestic partner 
coverage, and spouse/domestic partner age difference. 

Our recommendations for the major actuarial assumption categories are as follows: 

Pg # Actuarial Assumption Categories Recommendation 

12 Inflation: Future increases in the Consumer Price 
Index (CPI), which drives investment returns and 
active member salary increases. 
Crediting Rate for Employee Contributions: 
Future increases in the account balance of a 
member between the date of the valuation and 
the date of separation from active service. 

Reduce the inflation assumption from 2.75% to 2.50% per 
annum as discussed in Section (3)(A). 
 
Reduce the interest crediting rate for employee 
contributions from 2.75% to 2.50% per annum as described 
in Section (3)(A). 

15 Retiree Cost of Living Increases: Future 
increases in the cost of living adjustment for 
retirees. 

For Tier 1 and Tier 1 Enhanced which have a 3.00% 
maximum cost of living adjustment, maintain the retiree 
cost of living assumption at 2.75% per annum (based on 
our recommended inflation assumption of 2.50% plus a 
margin for adverse deviation of 0.25%) as discussed in 
Section (3)(A). 
For Tier 3 which has a 2.00% maximum cost of living 
adjustment, maintain the retiree cost of living assumption at 
2.00% per annum as discussed in Section (3)(A). 

17 Investment Return: The estimated average 
future net rate of return on current and future 
assets of the System as of the valuation date. 
This rate is used to discount liabilities. 

Maintain the investment return assumption at 7.00% per 
annum as discussed in Section (3)(B). 

26 Individual Salary Increases: Increases in the 
salary of a member between the date of the 
valuation to the date of separation from active 
service. This assumption has three components: 
• Inflationary salary increases 
• Real “across the board” salary increases 
• Merit and promotion increases 

Reduce the current inflationary salary increase assumption 
from 2.75% to 2.50% and maintain the current real “across 
the board” salary increase assumption at 0.50%. This 
means that the combined inflationary and real “across the 
board” salary increases will decrease from 3.25% to 
3.00%. 
We recommend adjusting the merit and promotion rates of 
salary increase as developed in Section (3)(C) to reflect 
past experience. Overall future merit and promotion salary 
increases are higher under the proposed assumptions. 
The recommended total rates of salary increase anticipate 
slightly lower increases overall than the current 
assumptions. 
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Pg # Actuarial Assumption Categories Recommendation 

30 Retirement Rates: The probability of retirement 
at each age at which participants are eligible to 
retire. 
Other Retirement Related Assumptions 
including: 
• Retirement age for deferred vested members 
• Future reciprocal members and reciprocal 

salary increases 
• Percent married/domestic partner and spousal 

age differences for members not yet retired 
• Allocation of total present value of future 

benefits (PVFB) for actives 

For active members, adjust the current retirement rates to 
those developed in Section (4)(A). The retirement rate 
assumptions anticipate earlier retirements overall. 
For inactive vested members that work for a reciprocal 
employer, maintain the assumed retirement age of 59. 
For inactive vested members that do not work for a 
reciprocal employer, increase the assumed retirement age 
from 59 to 60. 
For future deferred vested members, maintain the percent 
assumed to work at a reciprocal system at 5%. For all 
reciprocal members, decrease the compensation increase 
assumption from 4.25% to 4.00%. 
For active and inactive members, maintain the percent 
married/domestic partner at retirement assumption for 
males at 76% and for females at 52%. For active and 
inactive members, maintain the assumption that male 
members are 3 years older than their female spouses and 
that female members are 2 years younger than their male 
spouses. 
We are recommending a refinement in the method used to 
allocate total present value of future benefits (PVFB) 
between the current and future Normal Costs and Actuarial 
Accrued Liability (AAL) to produce a cost attribution period 
that is more consistent with each member’s participation in 
LACERS. Even though this refinement does not increase 
the PVFB, there is a higher allocation of the PFVB to the 
current and future Normal Costs and a lower allocation to 
the AAL. See the last subsection of Section 4(A) for further 
details. 
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Pg # Actuarial Assumption Categories Recommendation 

40 Mortality Rates: The probability of dying at each 
age. Mortality rates are used to project life 
expectancies. 

Healthy Retirees: 
Retirement Plan 
Current & recommended base table: Pub-2010 General 
Healthy Retiree Amount-Weighted Above-Median Mortality 
Table with rates increased by 10% for males. 
Health Plan 
Current & recommended base table: Pub-2010 General 
Healthy Retiree Headcount-Weighted Above-Median 
Mortality Table with rates increased by 10% for males. 
All Beneficiaries: 
Retirement Plan  
Current base table – both not in pay status at the valuation 
and in pay status at the valuation: Pub-2010 Contingent 
Survivor Amount-Weighted Above-Median Mortality Table 
increased by 10% for males and females. 
Recommended base table – not in pay status at the 
valuation: Pub-2010 General Healthy Retiree Amount-
Weighted Above-Median Mortality Table with rates 
increased by 10% for males. 
Recommended base table – in pay status at the valuation: 
Pub-2010 Contingent Survivor Amount-Weighted Above-
Median Mortality Table increased by 5% for males and 
increased by 10% for females. 
Health Plan  
Current base table – both not in pay status at the valuation 
and in pay status at the valuation: Pub-2010 Contingent 
Survivor Headcount-Weighted Above-Median Mortality 
Table increased by 10% for males and females. 
Recommended base table – not in pay status at the 
valuation: Pub-2010 General Healthy Retiree Headcount-
Weighted Above-Median Mortality Table with rates 
increased by 10% for males. 
Recommended base table – in pay status at the valuation: 
Pub-2010 Contingent Survivor Headcount-Weighted 
Above-Median Mortality Table increased by 5% for males 
and increased by 10% for females. 
For the purposes of the actuarial valuations (for funding 
and financial reporting), when calculating the liability for the 
continuance to a beneficiary of a surviving member we 
recommend that the General Healthy Retiree mortality 
tables be used for beneficiary mortality both before and 
after the expected death of the General member. Upon the 
actual death of the member (i.e. for all beneficiaries in pay 
status as of the valuation date), we recommend for the 
purposes of the actuarial valuations that we use the 
Contingent Survivor mortality tables as stated above. 
Pre-Retirement Mortality: 
Retirement Plan  
Current & recommended base table: Pub-2010 General 
Employee Amount-Weighted Above-Median Mortality Table 
increased by 10% for males and females. 
Health Plan  
Current & recommended base table: Pub-2010 General 
Employee Headcount-Weighted Above-Median Mortality 
Table increased by 10% for males and females. 
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Pg # Actuarial Assumption Categories Recommendation 
Disabled Retirees: 
Retirement Plan  
Current base table: Pub-2010 Non-Safety Disabled Retiree 
Amount-Weighted Mortality Table increased by 10% for 
males and decreased by 5% for females. 
Recommended base table: Pub-2010 Non-Safety Disabled 
Retiree Amount-Weighted Mortality Table increased by 5% 
for males and decreased by 5% for females. 
Health Plan  
Current base table: Pub-2010 Non-Safety Disabled Retiree 
Headcount-Weighted Mortality Table increased by 10% for 
males and decreased by 5% for females. 
Recommended base table: Pub-2010 Non-Safety Disabled 
Retiree Headcount-Weighted Mortality Table increased by 
5% for males and decreased by 5% for females. 
All current tables are projected generationally with the 
two-dimensional mortality improvement scale MP-2019. 
All recommended tables are projected generationally with 
the two-dimensional mortality improvement scale MP-2021. 
This is the most recent projection scale, as an updated 
projection scale was not published in 2022. 

52 Termination Rates: The probability of leaving 
employment at each age and receiving either a 
refund of member contributions or a deferred 
vested retirement benefit. 

We recommend adjusting the termination rates to those 
developed in Section (4)(D) to reflect a slightly lower 
incidence of termination. 

55 Disability Incidence Rates: The probability of 
becoming disabled at each age. 

We recommend adjusting the disability rates to those 
developed in Section (4)(E) to reflect a slightly lower 
incidence of disability overall. 

58 Retiree Health Assumptions: Assumptions 
related to the Other Postemployment Benefits 
(OPEB) plan. 

We recommend maintaining the current assumptions. 

We have estimated the impact of all the recommended economic and demographic 
assumptions as if they were applied to the June 30, 2022 actuarial valuations. The tables below 
shows the changes in the employer contribution rate, unfunded actuarial accrued liability 
(UAAL), and funded ratio due to the proposed assumption changes. 

Cost Impact of the Recommended Assumptions 
Based on June 30, 2022 Actuarial Valuation 

Impact on Employer Contribution Rate Retirement Plan Health Plan Total 

Increase/(decrease) in Normal Cost rate 0.34% 0.52% 0.86% 

Increase/(decrease) in UAAL rate  (0.25)% (0.16)% (0.41)% 

Total increase/(decrease) in employer rate 0.09% 0.36% 0.45% 

 
Impact on UAAL and Funded Ratio Retirement Plan Health Plan Total 

Increase/(decrease) in UAAL $(142,672,096) $(52,416,871) $(195,088,967) 

Change in funded ratio From 73.3%  
to 73.7% 

From 97.0%  
to 98.4% 

From 76.4%  
to 76.9% 
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Section 2 provides some background on the basic principles and methodology used for the 
experience study and for the review of the economic and demographic actuarial assumptions. A 
detailed discussion of each assumption and reasons for the proposed changes are found in 
Section 3 for the economic assumptions and Section 4 for the demographic assumptions. The 
cost impact of the proposed changes is detailed in Section 5. 
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2. Background and Methodology 
In this report, we analyzed both economic and demographic (“non-economic”) assumptions. The 
primary economic assumptions reviewed are inflation, investment return, and salary increases. 
Demographic assumptions include the probabilities of certain events occurring in the population 
of members, referred to as “decrements,” e.g., termination from service, disability retirement, 
service retirement, and death before and after retirement. In addition to decrements, other 
demographic assumptions reviewed in this study include the percentage of members with an 
eligible spouse or domestic partner, spousal age difference, percent of members assumed to go 
on to work for a reciprocal system, and reciprocal salary increases. There are also retiree health 
(OPEB) plan related assumptions (e.g., percentage of eligible retirees who chose to be covered 
by the health plan, spouse/domestic partner coverage, and spouse/domestic partner age 
difference) that we have studied in this report. 

Economic Assumptions 
Economic assumptions consist of: 

• Inflation: Increases in the price of goods and services. The inflation assumption reflects the 
basic return that investors expect from securities markets. It also reflects the expected basic 
salary increase for active employees and drives increases in the allowances of retired 
members (if any). 

• Investment Return: Expected long-term rate of return on the System’s investments after 
accounting for certain investment expenses and all administrative expenses. This assumption 
has a significant impact on contribution rates. 

• Salary Increases: In addition to inflationary increases, it is assumed that salaries will also 
grow by real “across the board” pay increases in excess of price inflation. It is also assumed 
that employees will receive raises above these average increases as they advance in their 
careers. These are commonly referred to as merit and promotion increases. Payments to 
amortize any Unfunded Actuarial Accrued Liability (UAAL) are assumed to increase each year 
by the price inflation rate plus any real “across the board” pay increases that are assumed. 

The setting of these economic assumptions is described in Section 3. 

Demographic Assumptions 
In order to determine the probability of an event occurring, we examine the “decrements” and 
“exposures” of that event. For example, taking termination from service, we compare the 
number of employees who actually terminate in a certain age and/or service category (i.e., the 
number of “decrements”) with those who could have terminated (i.e., the number of 
“exposures”). For example, if there were 500 active employees in the 20-24 age group at the 
beginning of the year and 50 of them left during the year, we would say the probability of 
termination in that age group is 50 ÷ 500 or 10%. 

The reliability of the resulting probability is highly dependent on both the number of decrements 
and the number of exposures. For example, if there are only a few people in a high age 
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category at the beginning of the year (number of exposures), we would not lend as much 
credibility to the probability of termination developed for that age category, especially if it is out 
of line with the pattern shown for the other age groups. Similarly, if we are considering the death 
decrement, there may be a large number of exposures in the age 20-24 category, but very few 
decrements (actual deaths); therefore, we would not be able to rely heavily on the probability 
developed for that category. 

One reason we use several years of experience for such a study is to have more exposures and 
decrements, and therefore more statistical reliability. Another reason for using several years of 
data is to smooth out fluctuations that may occur from one year to the next. However, we also 
calculate the rates on a year-to-year basis to check for any trend that may be developing in the 
later years. 
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3. Economic Assumptions 
A. Inflation 
Unless an investment grows at least as fast as prices increase, investors will experience a 
reduction in the inflation-adjusted value of their investment. There may be times when “riskless” 
investments return more or less than inflation, but over the long term, investment market forces 
will generally require an issuer of fixed income securities to maintain a minimum return which 
protects investors from inflation.  

The inflation assumption is long term in nature, so our analysis begins with a review of historical 
information. Following is a graph showing historical inflation rates and a comparison with the 
inflation assumption of 2.50% that we recommend in this report: 

Historical Consumer Price Index – 1930 to 20221 
(U.S. City Average - All Urban Consumers) 

 

There has been a spike in inflation that started in the second quarter of 2021 and continued into 
2022. However, the rate of inflation, while still elevated, has been relatively steady since the 
Federal Reserve began to increase interest rates starting around the second quarter of 2022.  

Based on information found in the Public Plans Database, which is produced in partnership with 
the National System of State Retirement Administrators (NASRA), the median inflation 
assumption used by 194 large public retirement funds in their 2021 fiscal year valuations was 

 
1  Source: Bureau of Labor Statistics – Based on annual-to-annual CPI for All Items in U.S. city average, all urban consumers, not 

seasonally adjusted (Series ID: CUUR0000SA0). 
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2.50%.1 In California, CalSTRS, LACERS and ten2 1937 Act CERL systems currently use an 
inflation assumption of 2.75%, ten 1937 Act CERL systems use an inflation assumption of 
2.50%3 and CalPERS uses an inflation assumption of 2.30%. 

LACERS’ investment consultant, New England Pension Consultants (NEPC), anticipates an 
annual inflation rate of 2.60% (reduced from 2.75% when we conducted the last review in 2020), 
while the average inflation assumption provided by NEPC and five other investment advisory 
firms retained by Segal’s California public sector clients, as well as Segal’s investment advisory 
division (Segal Marco Advisors)4, was 2.43% (increased from 2.36% when we conducted the 
last review in 2020). Note that, in general, investment consultants use a time horizon for this 
assumption that is shorter than the time horizon we use for the actuarial valuation.5 

To find a forecast of inflation based on a longer time horizon, we referred to the Social Security 
Administration’s (SSA) 2023 report on the financial status of the Social Security program.6 The 
projected average increase in the Consumer Price Index (CPI) over the next 75 years under the 
intermediate cost assumptions used in that report was 2.40% (unchanged from 2.40% when we 
conducted the last review in 2020). The SSA report also includes alternative projections using 
lower and higher inflation assumptions of 1.80% and 3.00%, respectively.  

We also compared the yields on the thirty-year inflation indexed U.S. Treasury bonds to 
comparable traditional U.S. Treasury bonds.7 This “break-even rate” is commonly regarded as a 
market-based gauge of future inflation expectations. As of May 2023, the difference in yields is 
about 2.26% which provides a measure of market expectations of inflation. This market 
expectation for long term inflation can be quite volatile and has dropped from a high of 2.55% 
over the last 12 months, which is illustrated in the table below. It is worth noting that even during 
the peak of the recent inflation spike this break-even rate exceeded 2.50% in only a single 
month, April 2022. 

 
1 Among 219 large public retirement funds, the 2021 fiscal year inflation assumption was not available for 25 of the public 

retirement funds in the survey data as of March 2023. 
2 We note that out of these ten 1937 Act CERL Systems, five of those are served by Segal and we would generally expect to 

recommend 2.50% as the inflation assumption in their next experience study. 
3 Four of these 1937 Act CERL systems use a 2.50% inflation assumption with a 2.75% COLA assumption. 
4 We note that this is the first time we have included inflation and real rate of return assumptions used by Segal Marco Advisors in 

our review of economic assumptions for LACERS. 
5  The time horizon used by the six investment consultants included in our review generally ranges from 20 years to 30 years, and 

NEPC uses 30 years. 
6  Source: Social Security Administration: The 2023 Annual Report of the Board of Trustees of the Federal Old-Age and Survivors 

Insurance and Federal Disability Insurance Trust Funds 
7  Source: Board of Governors of the Federal Reserve System. 
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Observation Month Difference in Yields Observation Month Difference in Yields 

December 2021 2.27% September 2022 2.27% 

January 2022 2.24% October 2022 2.33% 

February 2022 2.18% November 2022 2.40% 

March 2022 2.49% December 2022 2.26% 

April 2022 2.55% January 2023 2.24% 

May 2022 2.47% February 2023 2.29% 

June 2022 2.47% March 2023 2.26% 

July 2022 2.21% April 2023 2.23% 

August 2022 2.29% May 2023 2.26% 

The following graph shows Segal’s historical and proposed inflation assumptions compared to 
the two other metrics just discussed, going back to 2010. In effect, this compares Segal’s 
assumption to two separate independent forecasts, one based on market observations and one 
developed by economists at the SSA. The graph shows that over the observed period, Segal’s 
assumption has been higher but consistently moving towards these other forecasts. 

Historical Inflation Forecasts  
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The setting of the inflation assumption using the information outlined above is a somewhat 
subjective process, and Segal does not apply a specific weight to each of the metrics in 
determining our recommended inflation assumption. Based on a consideration of all of the 
above metrics, beginning in 2021 we are generally recommending the same 2.50% inflation 
assumption in our experience studies for our California public retirement system clients. 

Based on all of the above information, we recommend reducing the annual inflation 
assumption from 2.75% to 2.50%. 

Crediting Rate for Employee Contributions 
We note that the interest credited to employee contributions is based on the average rates of a 
five-year U.S. Treasury Note. Currently, an assumption of 2.75% is used to approximate that 
crediting rate, and the 2.75% crediting rate assumption is tied to the current inflation 
assumption. 

In conjunction with our recommendation to lower the current 2.75% annual inflation 
assumption to 2.50% for the June 30, 2023 valuation, as discussed above, and assuming 
the Board wishes to maintain the linkage between the two, we would also recommend 
that the assumed interest crediting rate for employee contributions be lowered from 
2.75% to 2.50%. 

Retiree Cost of Living Increases 
In our last experience study as of June 30, 2019, consistent with the 2.75% annual inflation 
assumption adopted by the Board, the Board adopted a 2.75% retiree cost-of-living adjustment 
(COLA) for Tier 1 and Tier 1 Enhanced and a 2.00% retiree cost-of-living adjustment for Tier 3. 

In the last experience study, we set the recommended post-retirement cost-of-living adjustment 
(COLA) assumption to be equal to our recommended inflation assumption for Tier 1 and Tier 1 
Enhanced. However, we observed in the table below that during the most recent 5-year, 10-year 
and 20-year periods ending before December 31, 2022, the changes in the annual average CPI 
based on the Los Angeles-Long Beach-Anaheim Area used by the Board to set COLAs have 
exceeded those of the annual average CPI for the U.S. City Average. 

 Change in Annual Average CPI for 
Los Angeles-Long Beach-Anaheim 

Change in Annual Average CPI for 
U.S. City Average 

5-Year Period 3.94% 3.61% 

10-Year Period 2.76% 2.46% 

20-Year Period 2.71% 2.46% 

In order to reflect this experience and to mitigate actuarial losses which may arise from future 
COLA increases greater than the inflation assumption, we believe it is reasonable for the Board 
to consider adopting an extra margin above the general price inflation in anticipating future 
COLAs for Tier 1 and Tier 1 Enhanced members.  
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Accordingly, for Tier 1 and Tier 1 Enhanced retirees with a maximum 3.00% COLA, our 
recommended COLA assumption is 2.75%. This recommendation includes a 0.25% 
margin above our recommended inflation assumption and leaves the COLA assumption 
unchanged. For Tier 3 retirees with a maximum 2.00% COLA, our recommended COLA 
assumption is 2.00%, which also leaves the COLA assumption unchanged for Tier 3 as 
shown below.  These recommendations are summarized as follows: 

Tier Maximum COLA Current Assumption Proposed Assumption 

Tier 1 3.00% 2.75%1 2.75%1 

Tier 3 2.00% 2.00% 2.00% 

In developing the COLA assumption, we also considered the results of a stochastic approach 
that would attempt to account for the possible impact of low inflation that could occur before 
COLA banks are able to be established for the member. Although the results of this type of 
analysis might justify the use of a lower COLA assumption, we are not recommending that at 
this time. The reasons for this conclusion include the following: 

• The results of the stochastic modeling are significantly dependent on assuming that lower 
levels of inflation will persist in the early years of the projections. If this is not assumed, then 
the stochastic modeling will produce results similar to our proposed COLA assumptions. 

• Using lower long-term COLA assumptions based on a stochastic analysis would mean that an 
actuarial loss would occur even when the inflation assumption of 2.50% is met in a year. We 
question the reasonableness of this result. 

We do not see the stochastic possibility of COLAs averaging less than those predicted by the 
assumed rate of inflation as a reliable source of cost savings that should be anticipated in our 
COLA assumptions. Therefore, we continue to recommend setting the COLA assumptions 
consistent with the COLA assumption we have used in prior years. 

 
1 We will continue to assume in the valuation that retired members and beneficiaries with a COLA bank on the date of the valuation 

will continue to receive the maximum COLA until the balances in their COLA banks are used up. 



 

Los Angeles City Employees’ Retirement System –  
Actuarial Experience Study as of June 30, 2022  17 

 

B. Investment Return 
The investment return assumption is composed of two primary components, inflation and real 
rate of investment return, with adjustments for certain expenses and risk. 

Real Rate of Investment Return 
This component represents the portfolio’s incremental investment market returns over inflation. 
Generally, when an investor takes on greater investment risk, the return on the investment is 
expected to also be greater, at least in the long run. This additional risk and return is expected 
to vary by asset class and empirical data supports that expectation. For that reason, the real 
rate of return assumptions are developed by asset class. Therefore, the real rate of return 
assumption for a retirement plan’s portfolio will vary with the Board’s asset allocation among 
asset classes. 

The System’s current target asset allocation and the assumed real rate of return assumptions 
by asset class are shown in the following table. The first column of real rate of return 
assumptions are determined by reducing NEPC’s total or “nominal” December 31, 2022 return 
assumptions by their assumed 2.60% inflation rate. The second column of returns (except for 
the final three asset classes) represents the average of a sample of real rate of return 
assumptions. The sample includes the expected annual real rate of return provided to us by 
NEPC and five other investment advisory firms retained by Segal’s public sector clients, as well 
as Segal’s investment advisory division. We believe these averages are a reasonable current 
consensus forecast of long-term future market returns in excess of inflation.1 

 
1  Note that, just as for the inflation assumption, in general the time horizon used by the investment consultants in determining the 

real rate of return assumption is shorter than the time horizon encompassed by the actuarial valuation. 
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LACERS’ Target Asset Allocation and Assumed Arithmetic Real Rate 
of Return Assumptions by Asset Class and for the Portfolio 

Asset Class 
Percentage 
of Portfolio 

NEPC’s 
Assumed 
Real Rate 
of Return1 

Average Assumed Real 
Rate of Return from a 

Sample of Consultants to 
Segal’s California Public 

Sector Clients2 

Large Cap U.S. Equity 15.00% 5.60% 6.00% 

Small/Mid Cap U.S. Equity 6.00% 6.70% 6.65% 

Developed Int'l Large Cap Equity 15.00% 5.80% 7.01% 

Developed Int'l Small Cap Equity 3.00% 7.40% 7.34% 

Emerging Markets Equity 6.67% 10.30% 8.80% 

Core Bonds 11.25% 2.20% 1.97% 

High Yield Bonds 1.50% 5.20% 4.63% 

Bank Loans 1.50% 4.60% 4.07% 

TIPS 3.60% 1.90% 1.77% 

Emerging Market External Debt 2.00% 5.00% 4.72% 

Emerging Market Local Currency Debt 2.00% 4.30% 4.53% 

Real Estate - Core 4.20% 3.50% 3.86% 

Cash & Equivalents 1.00% 0.80% 0.63% 

Private Equity 16.00% 10.30% 9.84% 

Private Credit (Private Debt) 5.75% 7.10% 6.47% 

Emerging Market Small-Cap Equity 1.33% 11.10% 11.10%3 

REIT 1.40% 6.80% 6.80%3 

Real Estate - Non Core 2.80% 5.40% 5.40%3 

Total 100.00% 6.28% 6.27% 

The above are representative of “indexed” returns and do not include any additional returns 
(“alpha”) from active management. This is consistent with the Actuarial Standard of Practice No. 
27, Section 3.8.3.d, which states: 

“Investment Manager Performance - Anticipating superior (or inferior) investment 
manager performance may be unduly optimistic (or pessimistic). The actuary should not 
assume that superior or inferior returns will be achieved, net of investment expenses, 
from an active investment management strategy compared to a passive investment 
management strategy unless the actuary believes, based on relevant supporting data, 

 
1  The rates shown have been estimated by Segal by taking NEPC’s nominal arithmetic returns and reducing by NEPC’s assumed 

2.60% inflation rate to develop the assumed real rate of return shown. 
2  These are based on the projected arithmetic returns provided by NEPC and five other investment advisory firms serving LACERS 

and 16 other city and county retirement systems in California, as well as Segal’s investment advisory division. These return 
assumptions are net of any applicable investment management expenses. 

3 For these asset classes, NEPC’s assumption is applied in lieu of the average because there is a larger disparity in returns for 
these asset classes among the firms surveyed and using NEPC’s assumption should more closely reflect the underlying 
investments made specifically for LACERS. 
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that such superior or inferior returns represent a reasonable expectation over the 
measurement period.” 

The following are some observations about the returns provided above: 

1. The investment consultants to our California public sector clients, as well as Segal’s 
investment advisory division, have each provided us with their expected real rates of return 
for each asset class, over various future periods of time. However, in general, the returns 
available from investment consultants are projected over time periods that are shorter than 
the durations of a retirement plan’s liabilities. 

2. As discussed in the next section, the real rates of return provided this year by the 
investment consultants reflect a change in how investment expenses are reported. 

3. Using a sample average of expected real rate of returns allows LACERS’ investment return 
assumption to reflect a broader range of capital market information and should help reduce 
year to year volatility in the investment return assumption. 

4. Therefore, we recommend that the 6.27% portfolio net real rate of return be used to 
determine LACERS’ investment return assumption, but with some caution. This return is 
0.77% higher than the 5.50% gross return that was used three years ago in the review of 
the recommended investment return assumption for the June 30, 2020 valuation. 

5. The difference is due to changes in the System’s target asset allocation (+0.28%) and 
changes in the real rate of return assumptions provided to us by the investment advisory 
firms (+0.50%) and the interaction effect between these changes (-0.01%). We believe the 
increase in the real rates of return may be due to the very low returns earned in the 2021-
2022 plan year, as well as the increase in the federal funds rate during 2022, and so should 
be used with caution in selecting a long-term investment return assumption. 

System Expenses 
For funding purposes, the real rate of return assumption for the portfolio needs to be adjusted 
for investment expenses expected to be paid from investment income. Current practice for 
LACERS also adjusts for expected administrative expenses. In the prior experience studies, we 
had adjusted the gross real rate of return using the target asset allocation by the investment 
expenses expected to be paid by LACERS. 

However, as prevailing practice by investment advisory firms is to provide us with the real rates 
of return net of expected investment expenses, especially for active portfolio management, we 
now need to make adjustments only for investment consulting fees, custodian fees and other 
miscellaneous investment expenses.  

The following table provides the administrative and investment expenses in relation to the 
actuarial value of assets as of the beginning of the year for the three-year period ending 
June 30, 2022. 
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Administrative and Investment Expenses as a Percentage of  
Actuarial Value of Assets  

(Dollars in 000’s) 
Year 

Ending 
June 30 

Actuarial 
Value of 
Assets1 

Administrative 
Expenses2 

Investment 
Expenses3 

Administrative 
% 

Investment 
% Total % 

2020 17,711,462 27,422 5,148 0.15 0.03 0.18 

2021 18,697,966 31,084 8,741 0.17 0.05 0.22 

2022 20,083,918 31,237 10,718 0.16 0.05 0.21 

Three-Year Average  
(excluding investment management fees) 

0.16 0.04 0.20 

Current Assumption  
(including investment management fees) 

0.15 0.25 0.40 

Proposed Assumption  
(excluding investment management fees) 

0.16 0.04 0.20 

Based on the above experience, we recommend reducing the expense component of the 
investment return assumption from 0.40% to 0.20%. 

Note related to investment expenses paid to active managers – As cited above, under Section 
3.8.3.d of ASOP No. 27, the effect of an active investment management strategy should be 
considered “net of investment expenses…unless the actuary believes, based on relevant 
supporting data, that such superior or inferior returns represent a reasonable expectation over 
the measurement period.” 

We have not performed a detailed analysis to measure how much of the investment expenses 
paid to active managers might have been offset by additional returns (“alpha”) earned by that 
active management. For this study, we will continue to use the current approach that any 
“alpha” that may be identified would be treated as an increase in the risk adjustment and 
corresponding confidence level that are discussed in the next section. However, as discussed 
above, the real return assumptions provided by the investment advisory firms assume that 
active management will generate additional returns to cover the expense of such management, 
an assumption that is consistent with ASOP No. 27. 

Risk Adjustment 
The real rate of return assumption for the portfolio is adjusted to reflect the potential risk of 
shortfalls in the return assumptions. The System’s asset allocation determines this portfolio risk, 
since risk levels are driven by the variability of returns for the various asset classes and the 
correlation of returns among those asset classes. This portfolio risk is incorporated into the real 
rate of return assumption through a risk adjustment. 

 
1 In this study, we use Actuarial Value of Assets as of the beginning of the plan year. In prior studies, we used the Actuarial Value 

of Assets as of the end of the plan year. 
2  Note that some California public retirement systems (including LAFPP) have taken the approach of including an explicit charge 

for administrative expenses instead of a reduction in the investment return assumption to implicitly defray the administrative 
expenses. 

3  Includes investment consulting fee, miscellaneous investment expense, and investment related administrative expense. 
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The purpose of the risk adjustment (as measured by the corresponding confidence level) is to 
increase the likelihood of achieving the actuarial investment return assumption in the long term.1 
This is consistent with our experience that retirement plan fiduciaries would generally prefer that 
returns exceed the assumed rate more often than not. 

The 6.27% expected real rate of return developed earlier in this report was based on expected 
arithmetic average returns. A retirement system using an expected arithmetic average return as 
the discount rate in a funding valuation is expected on average to have no surplus or asset 
shortfall relative to its expected obligations assuming all actuarial assumptions are met in the 
future.2 That is the basis used in Segal’s previous experience studies for LACERS. 

Beginning with this study, in addition to no longer including an explicit adjustment for investment 
management fees, we are converting the portfolio’s expected arithmetic average return to an 
expected geometric average return. A retirement system using an expected geometric average 
return as the discount rate in a funding valuation will, over long periods of time, have an equal 
likelihood of having a surplus or asset shortfall relative to its expected obligations assuming all 
actuarial assumptions are met in the future.3 

Under either the arithmetic or geometric model, the confidence level associated with a particular 
risk adjustment represents a relative likelihood that future investment earnings would equal or 
exceed the assumed earnings over a 15-year period. The 15-year time horizon represents an 
approximation of the “duration” of the fund’s liabilities, where the duration of a liability represents 
the sensitivity of that liability to interest rate variations.  

For comparison purposes we first consider how the earlier model would look if used in this 
year’s study. Three years ago, the Board adopted an investment return assumption of 7.00%. 
Under the model used in that experience study, that return implied a risk adjustment of 0.85%, 
corresponding to a 15-year confidence level of 59%, based on an annual portfolio return 
standard deviation of 13.33% provided by NEPC in 2020. 

If we use the same 59% 15-year confidence level from our last study to set this year’s risk 
adjustment and the current annual portfolio return standard deviation of 14.90% provided by 
NEPC, the corresponding risk adjustment would be 0.95%. Together with the other investment 
return components (including for this comparison updated expected arithmetic average returns 
and the same expense adjustment as used in the prior study), this would result in an investment 
return assumption of 7.42%, which is higher than the current assumption of 7.00%.  

Based on the general practice of using one-quarter percentage point increments for economic 
assumptions, we evaluated the effect on the confidence level of other alternative investment 
return assumptions. We also considered that, as discussed above, the increase in the real rates 
of return provided by the investment consultants may reflect the very low returns earned in the 
2021-2022 plan year, as well as the increase in the federal funds rate during 2022, and so could 
be overly optimistic for use in selecting a long-term investment return assumption. For that 
reason, for this comparison value we considered a net investment return assumption of 6.75% 
which, together with the other investment return components, would produce a risk adjustment 
of 1.62% which corresponds to a confidence level of 66% under the model and expense 

 
1  This type of risk adjustment is referred to in the Actuarial Standards of Practice as a “margin for adverse deviation.” 
2 The mathematical terminology for this is that the mean (or average) surplus or asset shortfall is expected to be zero. 
3  The mathematical terminology for this is that over time the median surplus or asset shortfall is expected to be zero. 
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adjustment used in prior studies. For comparison, the current net investment return assumption 
of 7.00% would now produce a risk adjustment of 1.37% and have a confidence level of 63% 
under the model and expense adjustment used in prior studies.  

As noted above, beginning with this study, in addition to no longer including an explicit 
adjustment for investment management fees, we are converting the portfolio’s expected 
arithmetic average return to an expected geometric average return. For any given asset 
portfolio, the expected geometric average return will be less than the expected arithmetic 
average return.1 The difference depends on the variability of the portfolio as measured by its 
standard deviation. Based on the annual portfolio return standard deviation of 14.90% provided 
by NEPC, the adjustment to an expected geometric average return reduces the expected return 
by 1.03%. 

Together with the other investment return components (now excluding investment management 
expenses) and prior to any risk adjustment, this would result in a median expected assumption 
of 7.54%, which is higher than the current assumption of 7.00%. In applying this model to 
LACERS for the first time we again considered a net investment return assumption of 6.75% 
which, together with the other investment return components, would produce a risk adjustment 
of 0.79% which under the expected geometric average return model corresponds to a 
confidence level of 58%. For comparison, the current net investment return assumption of 
7.00% would produce a risk adjustment of 0.54% and have a confidence level of 56% under this 
model. 

Recommended Investment Return Assumption 
The following table summarizes the components of the recommended investment return 
assumption developed in the previous discussion. For comparison purposes, we have also 
included similar values from the last study as well as the comparison values discussed above 
that apply the prior year’s model to this year’s information. 

Assumption Component 
June 30, 2023 

Recommended Value 
June 30, 2023 

Comparison Value 
June 30, 2020 
Adopted Value 

Inflation 2.50% 2.50% 2.75% 
Portfolio Expected Arithmetic 
Real Rate of Return 6.27% 6.27% 5.50% 
Expense Adjustment (0.20)% (0.40)%2 (0.40)% 
Adjustment to Expected 
Geometric Real Rate of Return (1.03)% N/A N/A 
Risk Adjustment (0.54)% (1.37)% (0.85)% 
Total 7.00% 7.00% 7.00% 
Confidence Level 56% 63% 59% 

  

 
1 This is because the expected geometric average return reflects expected median outcomes, while the expected arithmetic 

average return reflects expected average or mean outcomes. Expected median outcomes are lower than expected average 
outcomes because they are less affected by the possibility of extraordinary (“outlier”) favorable outcomes. 

2  For purposes of these comparison values we have assumed the same investment expenses as in the previous study, which 
included investment management fees. 
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Based on this analysis, we recommend maintaining the investment return assumption at 
7.00% per annum. 

The table below shows the System’s recommended investment return assumption and the 
corresponding risk adjustment and confidence level compared to the similar values for prior 
studies. 

Historical Investment Return Assumptions, Risk Adjustments and 
Confidence Levels based on Assumptions Adopted by the Board 

Years Ending 
June 30 Investment Return Risk Adjustment 

Corresponding 
Confidence Level 

2011 7.75% 0.57% 57% 

2014 (Alternative) 7.75% 0.69% 58% 

2014 (Adopted) 7.50% 0.94% 61% 

2014 (Adopted Value 
with Restated 

Expense Adjustment) 
7.50% 0.74% 59% 

2017 (Recommended) 7.00% 0.87% 60% 

2017 (Alternative; 
Adopted) 7.25% 0.62% 57% 

2018 (Recommended, 
with 2.75% inflation) 

7.00% 0.72% 58% 

2018 (Adopted, 
with 3.00% inflation) 

7.25% 0.72% 58% 

2020 7.00% 0.85% 59% 

2023 (Comparison) 7.00% 1.37% 63% 

2023 (Recommended) 7.00% 0.54% 56% 

As we have discussed in prior experience studies, the risk adjustment model and associated 
confidence level is most useful as a means for comparing how LACERS has positioned itself 
relative to risk over periods of time.1 The use of either a 56% or 63% confidence level should be 
considered in context with other factors, including: 

• As noted above, the confidence level is more of a relative measure than an absolute 
measure, and so can be reevaluated and reset for future comparisons. This is particularly true 
when comparing confidence levels developed using different models, as we are doing in this 
transitional year from one model to another. 

• The confidence level is based on the standard deviation of the portfolio that is determined and 
provided to us by NEPC. The standard deviation is a statistical measure of the future volatility 
of the portfolio and so is itself based on assumptions about future portfolio volatility and can 
be considered somewhat of a “soft” number. 

 
1  In particular, it would not be appropriate to use this type of risk adjustment as a measure of determining an investment return rate 

that is “risk-free.” 
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• We have not taken into account any additional returns (“alpha”) that might be earned on 
active management. This means that if active management generates enough alpha to cover 
its related expenses, this would increase returns. This aspect of Segal’s model is further 
evaluated below. 

As with any model, the results of the risk adjustment model should be evaluated for 
reasonableness and consistency. This is discussed in the later section on “Comparison with 
Other Public Retirement Systems.” 

Comparison with Alternative Model used to Review 
Investment Return Assumption 
In previous studies, we have consistently reviewed investment return assumptions based on our 
model that incorporates expected arithmetic real returns for the different asset classes and for 
the entire portfolio as one component of that model.1 The use of “forward looking expected 
arithmetic returns” is one of the approaches discussed for use in the Selection of Economic 
Assumptions for measuring Pension Obligations under Actuarial Standards of Practice (ASOP) 
No. 27. 

Besides using forward looking expected arithmetic returns, ASOP No. 27 also discusses setting 
investment return assumptions using an alternative “forward looking expected geometric 
returns” approach, which is the model we have used in this study.2 Even though as noted earlier 
expected geometric returns are lower than expected arithmetic returns, public retirement 
systems that have set investment return assumptions using this geometric approach have in 
practice adopted investment return assumptions that are comparable to those adopted by the 
Board for LACERS under the arithmetic approach. This is because under the model used by 
those retirement systems and by Segal in this report, the investment return assumption is not 
reduced to anticipate future investment management expenses. 

In the interest of still having an alternative model for comparison, we evaluated the 
recommended 7.00% assumption based on the expected geometric return for the entire 
portfolio gross of management investment expenses, but using a fully stochastic approach and 
a different source for capital market assumptions. Under this alternative model, over a 15-year 
period, there is a 55% likelihood that future average geometric returns will meet or exceed 
7.00%3 developed using the capital market assumptions compiled by Horizon Actuarial Services 
based their most recent survey published in August 2022. This 55% likelihood is lower than the 
corresponding likelihood of 59% that we observed in this comparison during the review of 2020. 
However, note that some of the investment advisory firms that participated in the 2022 Horizon 
survey have since raised their capital market assumptions and it is reasonable to expect the 
55% likelihood to increase if we were to revise these results using the updated capital market 
assumptions when the 2023 Horizon survey becomes available. 

 
1  Again, as discussed earlier in this section, if a retirement system uses the expected arithmetic average return as the discount rate 

in the funding valuation, that retirement system is expected to have no surplus or asset shortfall relative to its expected 
obligations assuming all actuarial assumptions are met in the future. 

2  As also noted earlier in slightly different terms, if a retirement system uses the expected geometric average return as the discount 
rate in the funding valuation, that retirement system is expected to have an asset value that generally converges to the median 
accumulated value as the time horizon lengthens assuming all actuarial assumptions are met in the future. 

3  We performed this stochastic simulation using the capital market assumptions included in the 2022 survey prepared by Horizon 
Actuarial Services. That simulation was performed using 10,000 trial outcomes of future market returns, using assumptions from 
20-year arithmetic returns, standard deviations and correlation matrix that were found in the 2022 survey that included responses 
from 24 investment advisors. 
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Comparing with Other Public Retirement Systems 
One final test of the recommended investment return assumption is to compare it against those 
used by other public retirement systems, both in California and nationwide. 

While we are recommending that LACERS maintain the 7.00% investment return assumption, 
an investment return of 6.75% or lower is becoming more common among California public 
sector retirement systems. In particular, of the twenty 1937 Act CERL systems, eight use a 
7.00% investment return assumption, eight use 6.75%, two use 6.50% and one uses 6.25%. 
The remaining 1937 Act CERL system currently uses a 7.25% earnings assumption. 
Furthermore, CalSTRS currently uses a 7.00% earnings assumption and CalPERS uses a 
6.80% earnings assumptions, while the San Jose and San Diego City retirement systems use 
investment return assumptions of 6.625% and 6.50%, respectively. 

The following table compares the System’s recommended net investment return assumption 
against those of the 210 large public retirement funds in their 2021 fiscal year valuations based 
on information found in the Public Plans Database, which is produced in partnership with 
NASRA:1 

  Public Plans Data2 

Assumption LACERS Low Median High 

Net Investment Return 7.00% 4.25% 7.00% 8.25% 

The detailed survey results show that over 80% of the systems have an investment return 
assumption in the range of 6.75% to 7.50%. Also, over half of the systems have reduced their 
investment return assumption from 2017 to 2021. State systems outside of California tend to 
change their economic assumptions less frequently and so may lag behind emerging practices 
in this area. 

 
1  Among 219 large public retirement funds, the 2021 fiscal year investment return assumption was not available for 9 of the public 

retirement funds in the Public Plans Database as of March 2023. 
2  Public Plans Data website – Produced in partnership with the National System of State Retirement Administrators (NASRA).  
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C. Salary Increase 
Salary increases impact plan costs in two ways: (1) by increasing members’ benefits (since 
benefits are a function of the members’ highest average pay) and future normal cost collections; 
and (2) by increasing total active member payroll which in turn generates lower UAAL 
contribution rates as a percent of payroll. These two impacts are discussed separately as 
follows: 

As an employee progresses through his or her career, increases in pay are expected to come 
from three sources: 

1. Inflation: Unless pay grows at least as fast as consumer prices grow, employees will 
experience a reduction in their standard of living. There may be times when pay increases 
lag or exceed inflation, but over the long term, labor market forces may require an employer 
to maintain its employees’ standards of living. 

As discussed earlier in this report, we recommend reducing the annual inflation 
assumption from 2.75% to 2.50%. This inflation component is used as part of the salary 
increase assumption. 

2. Real “Across the Board” Pay Increases: These increases are typically termed 
productivity increases since they are considered to be derived from the ability of an 
organization or an economy to produce goods and services in a more efficient manner. As 
that occurs, at least some portion of the value of these improvements can provide a source 
for pay increases. These increases are typically assumed to extend to all employees 
“across the board”. The State and Local Government Workers Employment Cost Index 
produced by the Department of Labor provides evidence that real “across the board” pay 
increases have averaged about 0.5% – 0.8% annually during the last ten to twenty years. 

We also referred to the annual report on the financial status of the Social Security program 
published in March 2023. In that report, real “across the board” pay increases are forecast 
to be 1.14% per year under the intermediate assumptions. 

The real pay increase assumption is generally considered a more “macroeconomic” 
assumption that is not necessarily based on individual plan experience. However, recent 
salary experience with public systems in California as well as anecdotal discussions with 
plans and plan sponsors indicate lower future real wage growth expectations for public 
sector employees. We note that for LACERS’ active members, the actual average inflation 
plus “across the board” increase (i.e., wage inflation) over the three year period ending 
June 30, 2022 was 2.78%, which is less than the change in CPI of 4.30% during that same 
period. However, this gap is due in large part to the spike in inflation during 2022. 

Valuation Date Actual Average Increase1 Actual Change in CPI2 

June 30, 2020 6.44% 1.62% 
June 30, 2021 0.67% 3.83% 
June 30, 2022 1.24% 7.45% 

Three-Year Average 2.78% 4.30% 

 
1  Reflects the increase in average salary for members at the beginning of the year versus those at the end of the year. It does not 

reflect the average salary increases received by members who worked the full year. 
2  Based on the change in the annual average CPI for the Los Angeles-Long Beach-Anaheim Area. For instance, the result of 

7.45% shown for the June 30, 2022 valuation date represents the change in the 2022 annual average CPI vs. the 2021 annual 
average CPI. 
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Based on all of the above information, we recommend maintaining the real “across 
the board” salary increase assumption at 0.50%. This means that the combined 
inflation and “across the board” salary increase assumption will decrease from 
3.25% to 3.00%. 

3. Merit and Promotion Increases: As the name implies, these increases come from an 
employee’s career advances. This form of pay increase differs from the previous two, since 
it is specific to the individual. For LACERS, there are service-specific merit and promotion 
increase assumptions. 

The annual merit and promotion increases are determined by measuring the actual 
increases received by members over the experience period, net of the inflationary and real 
“across the board” pay increases. This is accomplished by: 

a. Measuring each continuing member’s actual salary increase over each year of the 
experience period on a salary-weighted basis, with higher weights assigned to 
experience from members with larger salaries; 

b. Excluding any members with increases of more than 50% or decreases of more than 
25% during any particular year; 

c. Categorizing these increases according to member demographics; 
d. Removing the wage inflation component from these increases (assumed to be equal to 

the increase in the members’ average salary during the year); 
e. Averaging these annual increases over the experience period; and 
f. Modifying current assumptions to reflect some portion of these measured increases 

reflective of their “credibility.” 

To be consistent with the other economic assumptions, these merit and promotion 
assumptions should be used in combination with the total 3.00% assumed inflation and real 
“across the board” increases recommended in this study. 

In past valuations, we only applied one-half year of combined inflation and real “across the 
board” salary increase to the annualized salary rate provided as of the valuation date to 
project the salary following the date of the valuation. With this experience study, we 
recommend the projection to also include one-half year of expected merit and promotion 
increases. 

The following table shows the actual average merit and promotion increases by years of 
service over the three-year period from July 1, 2019 through June 30, 2022. The current 
and proposed assumptions are also shown. The actual increases were reduced by the 
actual average inflation plus “across the board” increase (i.e. wage inflation, estimated as 
the increase in average salaries) for each year during the experience period (2.78% on 
average for the three-year period). 
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Rate (%) 
Years of 
Service 

Current 
Assumption 

Actual Average 
Increase 

Proposed 
Assumption 

Less than 1 6.70 5.14 6.00 
1 – 2 6.50 5.33 5.90 
2 – 3 5.80 4.91 5.40 
3 – 4 4.00 4.36 4.20 
4 – 5 3.00 4.03 3.50 
5 – 6 2.20 3.38 2.80 
6 – 7 2.00 2.90 2.50 
7 – 8 1.80 2.31 2.10 
8 – 9 1.60 1.99 1.80 

9 – 10 1.40 1.73 1.60 
10 – 11 1.00 1.92 1.50 
11 – 12 1.00 1.68 1.40 
12 – 13 1.00 1.40 1.30 
13 – 14 1.00 1.28 1.20 
14 – 15 1.00 0.95 1.10 

15 & Over 1.00 0.75 1.00 

Based on this experience, we recommend decreasing the merit and promotion salary 
increase assumptions during the earlier years of service and increasing the 
assumptions during the later years of service (up to and including the 14 – 15 years 
of service category). The overall salary increase assumptions will decrease slightly 
after taking into account the lower inflation component of the salary increase 
assumption. 

Chart 1 that follows later in the section compares the actual merit and promotion increase 
experience with the current and proposed assumptions. Also shown is the actual merit and 
promotion increases. 

Active Member Payroll 
Projected active member payrolls are used to develop the UAAL contribution rate. Future values 
are determined as a product of the number of employees in the workforce and the average pay 
for all employees. The average pay for all employees increases only by inflation and real 
“across the board” pay increases. The merit and promotion increases are not an influence, 
because this average pay is not specific to an individual. 

Under the Board’s current practice, the UAAL contribution rate is developed by assuming that 
the total payroll for all active members will increase annually over the amortization periods at the 
same assumed rates of inflation plus real “across the board” salary increase assumptions as are 
used to project the members’ future benefits. 

Consistent with the combined recommended inflation and real “across the board” salary 
increase assumptions, we recommend reducing the payroll growth assumption from 
3.25% to 3.00% annually. 
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Chart 1: Merit and Promotion Salary Increase Rates 
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4. Demographic Assumptions 
A. Retirement Rates 
The age at which a member retires from service (i.e., who did not retire on a disability pension) 
will affect both the amount of the benefits that will be paid to that member as well as the period 
over which funding must take place.  

The current retirement assumptions, separately for Tier 1, Tier 1 Enhanced, and Tier 3, are bi-
furcated for those members who are age 55 or older and with 30 or more years of service 
(“55/30”), and for those who do not meet both of those age and service thresholds (“non-
55/30”). 

The retirement experience during the current three-year period indicated that there were more 
actual retirements than expected under age 70, likely due in large part to actual retirements 
under the City’s Separation Incentive Program (CSIP) that occurred during fiscal year (FY) 
2020/2021.1 This was especially true for those members in the 55/30 category noted above. 
Because of this, we have also reviewed the retirement experience over a six-year period from 
July 1, 2016 through June 30, 2022 for Tier 1 members, in order to dampen the effect of the 
CSIP. 

All Tier 1 Airport Peace Officers (including certain fire fighters) appointed to their positions 
before January 7, 2018 who elected to remain at LACERS after January 6, 2018 and who paid 
their mandatory additional contribution of $5,700 to LACERS before January 8, 2019, or prior to 
their retirement date, whichever was earlier, are designated as Tier 1 Enhanced. We noted in 
our prior experience study report covering the period from July 1, 2016 through June 30, 2019 
that “retirement experience for Tier 1 Enhanced members is only starting to emerge. In setting 
the proposed retirement rates for Tier 1 Enhanced, we have looked at the actual experience 
over the full 3-year period ending June 30, 2019, though the available experience would only 
cover about 1-1/2 years (i.e., from January 2018 through June 30, 2019). As there were a lot 
more retirements in the first six-month period immediately after the Tier 1 Enhanced benefit was 
adopted, we believe it would not be unreasonable to assume that some Tier 1 Enhanced 
members might have been waiting to retire in anticipation of receiving an enhanced benefit after 
the new plan provisions were adopted, so we have looked only at the experience for the period 
from July 1, 2018 through June 30, 2019 in setting the proposed Tier 1 Enhanced assumptions. 
This was done to try to eliminate the effect of possible short-term fluctuation in retirement 
experience when setting long-term retirement assumptions…” Accordingly, for Tier 1 Enhanced 
we have reviewed the retirement experience over the current three-year period as well as over 
the most recent approximately 4.5-year period. 
  
 
1 The number of Tier 1 and Tier 1 Enhanced retirements (for those who retired under the age of 70) over each of the three years of 

the recent experience study period were as follows: 

 FY 2019/2020 FY 2020/2021 FY 2021/2022 

Tier 1 612 1,733 573 
Tier 1 Enhanced 11 21 5 
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Over the recent three-year experience study period, we only observed one Tier 3 service 
retirement from active service under age 70 at retirement. Even though there is virtually no 
experience available for Tier 3, we are recommending adjustments in the Tier 3 retirement 
assumptions, specifically the non-55/30 assumptions, to maintain consistency with the changes 
we are recommending for Tier 1, as the rates for Tier 3 were initially developed based, in part, 
on the benefit level comparisons to Tier 1. 

The following table shows the observed service retirement rates for Tier 1 members based on 
the actual experience over the past three years and the past six years, separately for those 
members who are age 55 or older and with 30 or more years of service (55/30), and those who 
do not meet both of those age and service thresholds (non-55/30). The actual service retirement 
rates were determined by comparing those members who actually retired from service to those 
eligible to retire from service. This same methodology is followed throughout this report and was 
described in Section 2. Also shown are the current assumed rates and the rates we propose. 

Tier 1  
Rate of Retirement (%) 

 Non-55/30  55/30 

Age 
Current  

Rate 

Actual  
Rate 

(6 Years) 

Actual  
Rate 

(3 Years) 
Proposed 

Rate 

 
Current 

Rate 

Actual  
Rate 

(6 Years) 

Actual  
Rate 

(3 Years) 
Proposed 

Rate 

50 5.00 3.65 5.26 5.00  0.00 0.00 0.00 0.00 
51 3.00 2.60 1.47 3.00  0.00 0.00 0.00 0.00 
52 3.00 2.42 3.96 3.00  0.00 0.00 0.00 0.00 
53 3.00 2.23 1.81 3.00  0.00 0.00 0.00 0.00 
54 18.00 18.48 16.56 18.00  0.00 0.00 0.00 0.00 
55 6.00 5.41 5.11 6.00  27.00 34.73 38.82 27.00 
56 6.00 4.94 3.82 6.00  18.00 25.79 30.75 18.00 
57 6.00 5.20 4.93 6.00  18.00 24.14 29.41 18.00 
58 6.00 4.99 5.14 6.00  18.00 24.46 28.95 18.00 
59 6.00 5.00 4.62 6.00  18.00 25.75 29.21 18.00 
60 7.00 9.37 11.49 9.00  18.00 25.58 29.89 18.00 
61 7.00 8.69 10.64 9.00  18.00 25.82 31.73 18.00 
62 7.00 10.09 11.80 9.00  18.00 25.61 32.67 18.00 
63 7.00 9.48 11.92 9.00  18.00 25.14 32.59 18.00 
64 7.00 10.50 13.00 9.00  18.00 28.39 35.00 18.00 
65 14.00 16.01 19.53 16.00  21.00 31.01 35.65 21.00 
66 14.00 16.50 16.64 16.00  21.00 29.24 35.16 21.00 
67 14.00 17.12 19.92 16.00  21.00 26.74 31.41 21.00 
68 14.00 18.17 20.85 16.00  21.00 29.87 38.13 21.00 
69 14.00 18.62 20.45 16.00  21.00 28.09 30.39 21.00 

70 & Over 100.00 16.24 18.62 100.00  100.00 26.54 31.16 100.00 

Based on this experience, we recommend increasing the Tier 1 non-55/30 retirement rate 
assumption at ages 60 – 69 and maintaining the Tier 1 55/30 retirement rate assumption. 
Overall, the proposed rates represent an increase from the current rates for Tier 1 
members. 
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Chart 2 that follows later in this section compares the actual retirement experience with the 
current and proposed assumptions for Tier 1 non-55/30 members. Chart 3 shows the same 
information for Tier 1 55/30 members. 

The following table shows the observed service retirement rates for Tier 1 Enhanced members 
based on the actual experience over the past three years and the past six years, separately for 
those members who are age 55 or older and with 30 or more years of service (55/30), and those 
who do not meet both of those age and service thresholds (non-55/30). Also shown are the 
current assumed rates and the rates we propose. 

Tier 1 Enhanced 
Rate of Retirement (%) 

 Non-55/30  55/30 

Age 
Current  

Rate 

Actual  
Rate 

(~4.5 Years) 

Actual  
Rate 

(3 Years) 
Proposed 

Rate 

 
Current 

Rate 

Actual  
Rate 

(~4.5 Years) 

Actual  
Rate 

(3 Years) 
Proposed 

Rate 

50 7.00 0.00 0.00 6.00  0.00 0.00 0.00 0.00 
51 5.00 0.00 0.00 5.00  0.00 0.00 0.00 0.00 
52 5.00 8.33 9.09 5.00  0.00 0.00 0.00 0.00 
53 5.00 0.00 0.00 5.00  0.00 0.00 0.00 0.00 
54 20.00 16.67 11.11 18.00  0.00 0.00 0.00 0.00 
55 8.00 9.76 10.00 10.00  30.00 45.00 33.33 30.00 
56 8.00 3.03 4.55 10.00  22.00 28.57 25.00 22.00 
57 8.00 7.14 7.14 10.00  22.00 7.14 14.29 22.00 
58 8.00 14.29 13.33 10.00  22.00 66.67 66.67 22.00 
59 8.00 23.81 23.08 10.00  22.00 77.78 75.00 22.00 
60 9.00 14.29 0.00 11.00  22.00 50.00 100.00 22.00 
61 9.00 30.77 28.57 11.00  22.00 40.00 0.00 22.00 
62 9.00 28.57 20.00 11.00  22.00 50.00 66.67 22.00 
63 9.00 0.00 0.00 11.00  22.00 50.00 50.00 22.00 
64 9.00 0.00 0.00 11.00  22.00 80.00 50.00 22.00 
65 16.00 25.00 50.00 20.00  26.00 50.00 0.00 26.00 
66 16.00 33.33 0.00 20.00  26.00 0.00 0.00 26.00 
67 16.00 50.00 50.00 20.00  26.00 0.00 0.00 26.00 
68 16.00 100.00 100.00 20.00  26.00 50.00 0.00 26.00 
69 16.00 0.00 0.00 20.00  26.00 50.00 0.00 26.00 

70 & Over 100.00 0.00 0.00 100.00  100.00 25.00 50.00 100.00 

Based on this experience, we recommend increasing the Tier 1 Enhanced non-55/30 
retirement rate assumption at ages 60 – 69 and maintaining the Tier 1 Enhanced 55/30 
retirement rate assumption. Overall, the proposed rates represent an increase from the 
current rates for Tier 1 Enhanced members. 

Chart 4 that follows later in this section compares the actual retirement experience with the 
current and proposed assumptions for Tier 1 Enhanced non-55/30 members. Chart 5 shows the 
same information for Tier 1 Enhanced 55/30 members. 
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Due to the lack of actual experience for Tier 3, the following table only shows the current 
assumed rates and the rates we propose for that tier. 

Tier 3 
Rate of Retirement (%) 

 Non-55/30 55/30 

Age 
Current  

Rate 
Proposed 

Rate 
Current  

Rate 
Proposed 

Rate 

50 5.00 5.00 0.00 0.00 
51 3.00 3.00 0.00 0.00 
52 3.00 3.00 0.00 0.00 
53 3.00 3.00 0.00 0.00 
54 17.00 17.00 0.00 0.00 
55 0.001 0.001 26.00 26.00 
56 0.001 0.001 17.00 17.00 
57 0.001 0.001 17.00 17.00 
58 0.001 0.001 17.00 17.00 
59 0.001 0.001 17.00 17.00 
60 6.00 8.00 17.00 17.00 
61 6.00 8.00 17.00 17.00 
62 6.00 8.00 17.00 17.00 
63 6.00 8.00 17.00 17.00 
64 6.00 8.00 17.00 17.00 
65 13.00 15.00 20.00 20.00 
66 13.00 15.00 20.00 20.00 
67 13.00 15.00 20.00 20.00 
68 13.00 15.00 20.00 20.00 
69 13.00 15.00 20.00 20.00 

70 & Over 100.00 100.00 100.00 100.00 

As alluded to above, we recommend increasing the Tier 3 non-55/30 retirement rate 
assumption at ages 60 – 69 and maintaining the Tier 3 55/30 retirement rate assumption. 
Overall, the proposed rates represent an increase from the current rates for Tier 3 
members. 

Chart 6 that follows later in this section compares the current and proposed assumptions for 
Tier 3 non-55/30 members. Chart 7 shows the same information for Tier 3 55/30 members. 

 
1 Not eligible to retire under the provisions of the Tier 3 plan. 
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Deferred Vested Members 
Under the current assumptions, deferred vested members are assumed to retire at age 59, 
regardless if the member went on to work at a reciprocal retirement system or not. The following 
table shows the observed deferred vested retirement ages based on the actual experience over 
the past three years, separately for those who went on to work at a reciprocal retirement system 
and those that did not. Also shown are the current assumed retirement ages and the retirement 
ages we propose. 

Deferred Vested Retirement Age 
 Reciprocal Members Non-Reciprocal Members 

Current Assumption 59.0 59.0 
Actual Average Age 58.9 61.5 

Proposed Assumption 59.0 60.0 

Based on this experience, we recommend maintaining the deferred vested retirement age 
assumption at age 59 for those who went on to work at a reciprocal retirement system 
and increasing the assumption from age 59 to age 60 for non-reciprocal members. 

Reciprocity 
Based on data available from current inactive vested participants, there is a much lower 
incidence of members who went to work for a reciprocal system when compared to that 
observed at our other California public retirement systems. We have observed that as of 
June 30, 2022, about 4% of all the inactive vested membership has worked for a reciprocal 
system, compared to the current assumption of 5%. In addition, only about 1% of members who 
left active service and terminated from the System over the 3-year experience study period 
established reciprocity with another entity. We do not recommend using the approximate 1% 
proportion of only newly terminated employees to set this assumption because it may be the 
case that not all members had yet reported their reciprocal status.  

Therefore, we recommend maintaining the reciprocity assumption of 5% for the 
June 30, 2023 valuation. We will continue to monitor this assumption in future valuations. 

It is assumed that all current and future members covered under a reciprocal retirement system 
will receive annual salary increases from termination until their date of retirement. Under the 
current assumption, these annual salary increases are 4.25% per year. This salary increase 
assumption is based on the current ultimate merit and promotion salary increase assumption 
(1.00%), together with the current inflation (2.75%) and real “across the board” salary increase 
(0.50%) assumptions.  

Based on the recommended ultimate 1.00% merit and promotion salary increase 
assumption, together with the recommended 2.50% inflation assumption and 0.50% real 
“across the board” salary increase assumption, we recommend reducing the reciprocal 
salary increase assumption from 4.25% to 4.00%. 
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Survivor Continuance Under the Unmodified Option 
Under current assumptions for the Retirement Plan, it is assumed that 76% of all active and 
inactive male members and 52% of all active and inactive female members would be married or 
have an eligible domestic partner at the time of their retirement or pre-retirement death. We 
reviewed experience for new retirees during the three-year period and determined the actual 
percentage of these new retirees that had an eligible spouse or eligible domestic partner at the 
time of retirement. The results of that analysis are shown below. 

New Retirees – Actual Percent with Eligible Spouse or Domestic Partner 
Year Ending 
December 31 Male Female 

2020 76% 58% 
2021 76% 50% 
2022 73% 57% 
Total 75% 53% 

Based on this experience, we recommend maintaining the percent married assumption 
for male and female members at 76% and 52%, respectively. 

Since the present value of the survivor’s continuance benefit is dependent on the survivor’s age 
and sex, we must also have assumptions for the age and sex of the survivor. Based on the 
experience for members who retired during the current three-year period (results shown in the 
table below) and studies done for other retirement systems, we recommend the following: 

1. Since most of the actual survivors are of the opposite sex, even with the inclusion of 
domestic partners, we will continue to assume that all active and inactive members 
have a survivor of the opposite sex. 

2. Based on the below experience, we recommend maintaining the spouse age 
difference assumption that male retirees are three years older than their spouses 
and maintaining the spouse age difference assumption that female retirees are two 
years younger than their spouses. These assumptions will continue to be monitored in 
future experience studies. 

Member’s Age as Compared to Spouse’s Age 
 Male Retiree Female Retiree 

Current Assumption 3 years older 2 years younger 

Actual Experience 3.3 years older 2.0 years younger 

Proposed Assumption 3 years older 2 years younger 
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Refinements in the Method used to Allocate Total Present 
Value of Future Benefits (PFVB) for Actives 
With this experience study, we are recommending a refinement in the application of the Entry 
Age actuarial cost method used to allocate PVFB between the current and future Normal Costs 
and Actuarial Accrued Liability (AAL) to produce a cost attribution period that is more consistent 
with each member’s participation in LACERS. This refinement includes (a) rounding a member’s 
benefit service down to the number of completed years, (b) subtracting that service from the 
year of the valuation, and (c) using that result to set the year of entry into LACERS for purposes 
of applying the Entry Age actuarial cost method. Even though this refinement does not increase 
the PVFB, it does result in a higher allocation of the PFVB to the current and future Normal 
Costs and a lower allocation to the AAL. 



 

Los Angeles City Employees’ Retirement System –  
Actuarial Experience Study as of June 30, 2022  37 

 

Chart 2: Retirement Rates 
Tier 1 – Non-55/30  

 

Chart 3: Retirement Rates 
Tier 1 – 55/30 
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Chart 4: Retirement Rates 
Tier 1 Enhanced – Non-55/30 

 

Chart 5: Retirement Rates 
Tier 1 Enhanced – 55/30 
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Chart 6: Retirement Rates 
Tier 3 – Non-55/30 

 

Chart 7: Retirement Rates 
Tier 3 – 55/30 
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B. Mortality Rates - Healthy 
The “healthy” mortality rates project the life expectancy of a member who retires from service 
(i.e., who did not retire on a disability pension). Also, the “healthy” pre-retirement mortality rates 
project what proportion of members will die before retirement. The table currently being used for 
post-service retirement mortality rates for the Retirement Plan is the Pub-2010 General Healthy 
Retiree Amount-Weighted Above-Median Mortality Table (separate tables for males and 
females), with rates increased by 10% for males, projected generationally with the two-
dimensional mortality improvement scale MP-2019. The table currently being used for post-
service retirement mortality rates for the Health Plan is the Pub-2010 General Healthy Retiree 
Headcount-Weighted Above-Median Mortality Table (separate tables for males and females), 
with rates increased by 10% for males, projected generationally with the two-dimensional 
mortality improvement scale MP-2019. 

The Public Retirement Plans Mortality tables (Pub-2010) was published by the Retirement Plans 
Experience Committee (RPEC) of the SOA in 2019. For the first time, the published mortality 
tables are based exclusively on public sector pension plan experience in the United States. 
Within the Pub-2010 family of mortality tables, there are separate tables by job categories of 
General, Safety and Teachers. Included with the mortality tables is the analysis prepared by 
RPEC that continues to observe that benefit amount for healthy retirees and salary for 
employees are the most significant predictors of mortality differences within the job categories. 
Therefore, Pub-2010 includes mortality rates developed for annuitants on a “benefit” weighted 
basis, with higher credibility assigned to experience from annuitants receiving larger benefits. 
We continue to recommend using the "amount weighted" above-median version of the Pub-
2010 mortality tables (adjusted for LACERS experience as discussed herein) for the Retirement 
Plan. 

We also continue to recommend that the mortality improvement scale be applied generationally 
where each future year has its own mortality table that reflects the forecasted improvements, 
using the published improvement scales. The “generational” approach is now the established 
practice within the actuarial profession. 

A generational mortality table provides dynamic projections of mortality experience for each 
cohort of retirees. For example, the mortality rate for someone who is 65 next year will be 
slightly less than for someone who is 65 this year. In general, using generational mortality 
anticipates increases in the cost of the Plan over time as participants’ life expectancies are 
projected to increase.  

We understand that RPEC intends to publish annual updates to their mortality improvement 
scales. Improvement scale MP-2021 is the latest improvement scale available as RPEC 
decided not to release an updated projection scale in 2022. According to RPEC, they have been 
relying on the most recent population mortality experience in their model to project future 
mortality trends. In 2022, if they were to follow their past practice, they would have relied on the 
newest mortality data available from 2020 to prepare the “MP-2022” mortality improvement 
scale. However, population data from 2020 was severely affected by the COVID-19 pandemic. 
They believed it would not be appropriate to incorporate, without adjustment, the substantially 
higher rates of population mortality experience from 2020 into their graduation and projection 
models used to forecast future mortality. As a result, they elected not to release a new mortality 
improvement scale for 2022. We recommend that the Board adopt the Amount-Weighted 
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Above-Median Pub-2010 mortality tables (adjusted for LACERS experience as discussed 
herein), and project the mortality improvement generationally using the MP-2021 mortality 
improvement scale, for the Retirement Plan. 

In order to reflect more LACERS experience in our analysis, we contemplated using experience 
for an eleven-year period by using data from the current (from July 1, 2019 through 
June 30, 2022) and the last three (from July 1, 2016 through June 30, 2019; from July 1, 2014 
through June 30, 2017; and from July 1, 2011 through June 30, 2014) experience study periods 
in order to analyze this assumption. However, LACERS had previously provided us with 
information on the number of COVID-19 related deaths during fiscal years 2020/2021 and 
2021/2022, and based on the relatively higher number of COVID-19 related and other deaths 
during that period we have decided to exclude mortality experience during the period from 
July 1, 2020 – June 30, 2022 in our review of the mortality assumption. Accordingly, we are 
proposing mortality assumptions using LACERS experience for a nine-year period from 
July 1, 2011 through June 30, 2020. 

Even with the use of nine years of experience, based on standard statistical theory the data is 
only partially credible especially under the recommended amount-weighted basis when 
dispersion of retirees’ benefit amounts is taken into account. In 2008 the SOA published an 
article recommending that mortality assumptions include an adjustment for credibility. Under this 
approach, the number of deaths needed for full credibility for a headcount-weighted mortality 
table is just over 1,000, where full credibility means a 90% confidence that the actual experience 
will be within 5% of the expected value. Therefore, in our recommended assumptions, we have 
only partially adjusted the Pub-2010 mortality tables to fit LACERS’ experience. In future 
experience studies, more data will be available which may further increase the credibility of the 
LACERS experience. 

Post-Retirement Mortality (Service Retirements) 
Among all retired members, the actual deaths weighted by benefit amounts under the current 
assumptions for the nine years included in the review of the mortality assumption are shown in 
the table below. We also show the deaths weighted by benefit amount under the proposed 
assumptions. We continue to recommend the use of a generational mortality table, which 
incorporates a more explicit assumption for future mortality improvement. Accordingly, the goal 
is to start with a mortality table that closely matches the current experience (without a margin for 
future mortality improvement), and then reflect mortality improvement by projecting lower 
mortality rates in future years.  

The proposed mortality table also reflects current experience to the extent that the experience is 
credible based on standard statistical theory. For LACERS, the volume of member data makes 
it relatively credible. As shown in the table below, the proposed mortality table for the 
Retirement Plan has an actual to expected ratio of 98%, after an adjustment to male rates for 
partial credibility. In future years the ratio should remain around 98%, as long as actual mortality 
improves at the same rates as anticipated by the generational mortality tables. The number of 
actual deaths compared to the number expected under the current and proposed assumptions 
weighted by benefit amounts for the nine years included in the review of the mortality 
assumption are as follows: 
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Healthy Retiree Mortality Experience – Benefit Weighted 
($ in millions) 

Gender 

Current 
Expected 
Weighted 

Deaths 

Actual 
Weighted 

Deaths 

Proposed 
Expected 
Weighted 

Deaths 

Male  $10.80   $10.56   $10.79  

Female  $2.49   $2.49   $2.48  

Total  $13.29   $13.05   $13.27  

Actual / Expected 98%  98% 

Notes:  
1. Experience shown above is weighted by monthly benefit amounts for deceased 

members. 
2. Expected amounts under the proposed generational mortality table are based on 

mortality rates from the base year projected with mortality improvements to the 
experience study period. 

3. Results may not add due to rounding. 

For healthy members in the Retirement Plan valuation, we recommend maintaining the 
healthy mortality to follow the Pub-2010 General Healthy Retiree Amount-Weighted 
Mortality Table (separate tables for males and females), with rates increased by 10% for 
males and unadjusted for females, projected generationally, but updated with the two-
dimensional mortality improvement scale MP-2021. 

For the purpose of setting the assumptions for the Health Plan valuation, we have also provided 
in the table below the actual and expected deaths computed without weighting these by benefit 
amounts. 

Healthy Retiree Mortality Experience – Headcount Weighted 

Gender 

Current 
Expected 
Weighted 

Deaths 

Actual 
Weighted 

Deaths 

Proposed 
Expected 
Weighted 

Deaths 

Male 2,798  2,957  2,794  

Female  875   943  874  

Total  3,673   3,900  3,668  

Actual / Expected 106%  106% 

For healthy members in the Health Plan valuation, we recommend maintaining the 
healthy mortality to follow the Pub-2010 General Healthy Retiree Headcount-Weighted 
Mortality Table (separate tables for males and females) with rates increased by 10% for 
males and unadjusted for females, projected generationally, but updated with the two-
dimensional mortality improvement scale MP-2021. 



 

Los Angeles City Employees’ Retirement System –  
Actuarial Experience Study as of June 30, 2022  43 

 

Chart 8 that follows later in this section compares the number of actual to expected deaths on a 
benefit-weighted basis over the nine years included in the review of the mortality assumption for 
the current and proposed assumptions for service retirement members. 

Chart 9 that follows later in this section compares the number of actual to expected deaths on a 
headcount-weighted basis over the nine years included in the review of the mortality assumption 
for the current and proposed assumptions for service retirement members. 

Chart 10 shows the life expectancies (i.e., expected future lifetime) under the current and the 
proposed tables on a benefit-weighted basis. Life expectancies under the proposed 
generational mortality rates are based on age as of 2023. In practice, assumed life expectancies 
will increase as a result of the mortality improvement scale. 

Beneficiary Mortality 
For all beneficiaries, the table currently being used for the Retirement Plan is the Pub-2010 
Contingent Survivor Amount-Weighted Above-Median Mortality Table (separate tables for males 
and females), with rates increased by 10% for males and females, projected generationally with 
the two-dimensional mortality improvement scale MP-2019. The table currently being used for 
the Health Plan is the Pub-2010 Contingent Survivor Headcount-Weighted Above-Median 
Mortality Table (separate tables for males and females), with rates increased by 10% for males 
and females, projected generationally with the two-dimensional mortality improvement scale 
MP-2019. 

The Pub-2010 Contingent Survivors Table is developed based only on contingent survivor data 
after the death of the retirees. This is consistent with the mortality experience that we have 
available for beneficiaries. The Pub-2010 contingent survivor mortality rates are comparable to 
LACERS’ actual mortality experience for beneficiaries. However, in contrast to service retirees, 
there is much less beneficiary data, so it is given little credibility when adjusting the base table. 
As shown in the table below, the proposed mortality tables have an actual to expected ratio of 
99%, after adjustments for partial credibility. In future years the ratio should remain around 99% 
as long as actual mortality improves at the same rates as anticipated by the generational 
mortality tables. The number of actual deaths compared to the number expected under the 
current and proposed assumptions weighted by benefit amounts for the nine years included in 
the review of the mortality assumption are as follows: 
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Beneficiary Mortality Experience – Benefit Weighted 
($ in millions) 

Gender 

Current 
Expected 
Weighted 

Deaths 

Actual 
Weighted 

Deaths 

Proposed 
Expected 
Weighted 

Deaths 

Male $0.22   $0.22   $0.21  

Female  $3.31   $3.27   $3.30  

Total  $3.52   $3.49   $3.51  

Actual / Expected 99%  99% 

Notes: 
1. Experience shown above is weighted by monthly benefit amounts for deceased 

beneficiaries. 
2. Expected amounts under the proposed generational mortality table are based on 

mortality rates from the base year projected with mortality improvements to the 
experience study period. 

3. Results may not add due to rounding. 

For all beneficiaries in the Retirement Plan, we recommend maintaining the beneficiary 
mortality to follow the Pub-2010 Contingent Survivor Amount-Weighted Above-Median 
Mortality Table (separate tables for males and females), but updated with rates increased 
by 5% for males and increased by 10% for females, projected generationally with the two-
dimensional mortality improvement scale MP-2021. 

For the purpose of setting the assumptions for the Health Plan valuation, we have also provided 
in the table below the actual and expected deaths computed without weighting these by benefit 
amounts. 

Beneficiary Mortality Experience – Headcount Weighted 

Gender 

Current 
Expected 
Weighted 

Deaths 

Actual 
Weighted 

Deaths 

Proposed 
Expected 
Weighted 

Deaths 

Male 144  154  138  

Female 1,677   1,694  1,674 

Total  1,821   1,848  1,812  

Actual / Expected 101%  102% 

For all beneficiaries in the Health Plan, we recommend maintaining the beneficiary 
mortality to follow the Pub-2010 Contingent Survivor Headcount-Weighted Above-Median 
Mortality Table (separate tables for males and females), but updated with rates increased 
by 5% for males and increased by 10% for females, projected generationally with the two-
dimensional mortality improvement scale MP-2021. 
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As stated above, the Contingent Survivor mortality tables are developed based on contingent 
survivor data only after the death of the retirees (i.e., it does not reflect any contingent survivor 
data before the death of the retirees). In the last experience study, we recommended that the 
Board applied the Contingent Survivor mortality tables to predict the mortality rates for the 
beneficiaries both before and after the death of the retirees. According to analysis provided by 
RPEC, the mortality rates for the beneficiaries could be somewhat overstated before the death 
of the retirees as the Contingent Survivor mortality tended to be higher than retiree mortality and 
the difference was statistically significant. Based on that analysis, for the purposes of the 
actuarial valuations (for funding and financial reporting), when calculating the liability for the 
continuance to a beneficiary of a surviving member, we recommend that the Healthy Retiree 
mortality tables be used for beneficiary mortality both before and after the expected death of the 
member. Upon the actual death of the member (i.e., for all beneficiaries in pay status as of the 
valuation date), we recommend for the purposes of the actuarial valuations that we use the 
Contingent Survivor mortality tables as stated above. We note that the use of different mortality 
tables (before and after the death of the member) has been found by the RPEC to be 
reasonable.  

Pre-Retirement Mortality 
The table currently being used for pre-retirement mortality rates for the Retirement Plan is the 
Pub-2010 General Employee Amount-Weighted Above-Median Mortality Table (separate tables 
for males and females), with rates increased by 10% for males and females, projected 
generationally with the two-dimensional scale MP-2018. The table currently being used for pre-
retirement mortality rates for the Health Plan is the Pub-2010 General Employee Headcount-
Weighted Above-Median Mortality Table (separate tables for males and females), with rates 
increased by 10% for males and females, projected generationally with the two-dimensional 
scale MP-2018.  

When analyzing pre-retirement mortality, there is much less data available, so it is given little 
credibility when adjusting the base table. As shown in the table below, the proposed mortality 
tables have an actual to expected ratio of 126%, after adjustments for partial credibility. In future 
years the ratio should remain around 126% as long as actual mortality improves at the same 
rates as anticipated by the generational mortality tables. The number of actual deaths compared 
to the number expected under the current and proposed assumptions weighted by annual salary 
for the nine years included in the review of the mortality assumption are as follows: 
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Pre-Retirement Mortality Experience – Salary Weighted 
($ in millions) 

Gender 

Current 
Expected 
Weighted 

Deaths 

Actual 
Weighted 

Deaths 

Proposed 
Expected 
Weighted 

Deaths 

Male $20.52   $25.68   $20.52  

Female  $6.89   $8.72   $6.85  

Total  $27.41   $34.40   $27.37  

Actual / Expected 126%  126% 

Notes: 
1. Experience shown above is weighted by annual salary for deceased members. 
2. Expected amounts under the proposed generational mortality table are based on 

mortality rates from the base year projected with mortality improvements to the 
experience study period. 

3. Results may not add due to rounding. 

For members in the Retirement Plan, we recommend maintaining the pre-retirement 
mortality to follow the Pub-2010 General Employee Amount-Weighted Above-Median 
Mortality Table (separate tables for males and females) with rates increased by 10% for 
males and females, projected generationally, but updated with the two-dimensional 
mortality improvement scale MP-2021.  

For members in the Health Plan, we recommend maintaining the pre-retirement mortality 
to follow the Pub-2010 General Employee Headcount-Weighted Above-Median Mortality 
Table (separate tables for males and females) with rates increased by 10% for males and 
females, projected generationally, but updated with the two-dimensional mortality 
improvement scale MP-2021.  

Currently, our assumption is that all Tier 1 Enhanced pre-retirement deaths are service 
connected. We recommend maintaining the current assumption for Tier 1 Enhanced 
members. 

Mortality Table for Determining Actuarial Equivalences  
Given that our current and recommended post-retirement mortality assumptions include a 
generational mortality improvement scale, there are some administrative issues that need to be 
resolved with LACERS and its vendor maintaining the pension administration software before 
we could recommend a comparable generational scale to anticipate future mortality 
improvement. Upon the completion of the last experience study, we have been directed by 
LACERS to engage in such discussions with the vendor. We will provide a recommendation to 
LACERS for use in reflecting mortality improvement for determining actuarial equivalences after 
we conclude those discussions with the vendor.  
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Chart 8: Post-Retirement Benefit-Weighted Deaths ($ In Millions)  
Service Retirement Members 

 (July 1, 2011 through June 30, 2020) 

 

Chart 9: Post-Retirement Headcount-Weighted Deaths 
Service Retirement Members 

 (July 1, 2011 through June 30, 2020) 
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Chart 10: Benefit-Weighted Life Expectancies 
Service Retirement Members 
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C. Mortality Rates - Disabled 
Since mortality rates for disabled members can vary from those of healthy members, a different 
mortality assumption is often used. The table currently being used for the Retirement Plan is the 
Pub-2010 Non-Safety Disabled Retiree Amount-Weighted Mortality Table (separate tables for 
males and females) increased by 10% for males and decreased by 5% for females, projected 
generationally with the two-dimensional mortality improvement scale MP-2021. The table 
currently being used for the Health Plan is the Pub-2010 Non-Safety Disabled Retiree 
Headcount-Weighted Mortality Table (separate tables for males and females) increased by 10% 
for males and decreased by 5% for females, projected generationally with the two-dimensional 
mortality improvement scale MP-2021. 

Similar to mortality rates for service retirees, the proposed mortality table reflects current 
experience to the extent that the experience is credible based on standard statistical theory. For 
LACERS, there is far less data for disabled retirees, so it is given little credibility. As shown in 
the table below, the proposed mortality table for the Retirement Plan has an actual to expected 
ratio of 102%, after adjustments for partial credibility. In future years the ratio should remain 
around 102%, as long as actual mortality improves at the same rates as anticipated by the 
generational mortality table. The number of actual deaths compared to the number expected 
under the current and proposed assumptions weighted by benefit amounts for the nine years 
included in the review of mortality assumptions are as follows: 

Disabled Retiree Mortality Experience – Benefit Weighted 
($ in millions) 

Gender 

Current 
Expected 
Weighted 

Deaths 

Actual 
Weighted 

Deaths 

Proposed 
Expected 
Weighted 

Deaths 

Male $0.34   $0.34   $0.32  

Female  $0.11   $0.10   $0.11  

Total  $0.45   $0.44   $0.44  

Actual / Expected 98%  102% 

Notes: 
1. Experience shown above is weighted by monthly benefit amounts for deceased 

members. 
2. Expected amounts under the proposed generational mortality table are based on 

mortality rates from the base year projected with mortality improvements to the 
experience study period. 

3. Results may not add due to rounding. 

For disabled members in the Retirement Plan valuation, we recommend maintaining the 
disabled mortality to follow the Pub-2010 Non-Safety Disabled Retiree Amount-Weighted 
Mortality Table (separate tables for males and females), but updated with rates increased 
by 5% for males and decreased by 5% for females, projected generationally with the two-
dimensional mortality improvement scale MP-2021. 
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For the purpose of setting the assumptions for the Health Plan valuation, we have also provided 
in the table below the actual and expected deaths computed without weighting these by benefit 
amounts. 

Disabled Retiree Mortality Experience – Headcount Weighted 

Gender 

Current 
Expected 
Weighted 

Deaths 

Actual 
Weighted 

Deaths 

Proposed 
Expected 
Weighted 

Deaths 

Male 221  217  210  

Female  75   69   75  

Total  296   286   285  

Actual / Expected 97%  100% 

For disabled members in the Health Plan valuation, we recommend maintaining the 
disabled mortality to follow the Pub-2010 Non-Safety Disabled Retiree Headcount-
Weighted Mortality Table (separate tables for males and females) but updated with rates 
increased by 5% for males and decreased by 5% for females, projected generationally 
with the two-dimensional mortality improvement scale MP-2021. 

Chart 11 compares the number of actual to expected deaths on a benefit-weighted basis over 
the nine years included in the review of mortality assumptions for the current and proposed 
assumptions for disabled members. 

Chart 12 shows the life expectancies (i.e., expected future lifetime) under the current and the 
proposed tables for disabled members on a benefit-weighted basis. Life expectancies under the 
current and proposed generational mortality rates are based on age as of 2023. In practice, life 
expectancies will be assumed to increase based on applying the mortality improvement scale. 
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Chart 11: Post-Retirement Benefit-Weighted Deaths ($ In Millions) 
Disabled Members  

(July 1, 2011 through June 30, 2020) 

 

Chart 12: Benefit-Weighted Life Expectancies 
Disabled Members 
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D. Termination Rates 
Termination rates include all terminations for reasons other than death, disability, or retirement. 
Under the current assumptions, all members who terminate with less than five years of service 
are assumed to receive a refund of contributions. For members who terminate with five or more 
years of service, the member is assumed to choose between a refund of contributions or a 
deferred vested benefit, whichever option is more valuable. 

The current termination rates are service based for the first five years of service and age based 
after the first five years of service. During this experience study, we reviewed termination 
experience for members with five or more years of service based both on ages and on years of 
service. We determined that the termination rates correlate a little better with years of service 
than with ages, for members with five or more years of service. Therefore, with this experience 
study, we are recommending termination rates based only on a function of the member’s years 
of service. 

As we note in the next Subsection E regarding disability incidence rates, the observed disability 
experience includes members who went from inactive (i.e., terminated) status to disability 
status. In order to remove the effect of double counting members as both terminations one year 
and disabilities a subsequent year, we have removed an equal number of inactive to disability 
records over the experience study period from the active to termination experience herein. 

The following table shows the observed termination rates based on the actual experience over 
the past three years. Also shown are the current assumed rates and the rates we propose. 
Please note that we have excluded any members that were eligible for retirement.  

Termination 
Rates (%) 

Years of Service Current Rate1 Actual Rate Proposed Rate 

Less than 1 11.50 9.54 10.50 
1 – 2  10.00 10.20 10.00 
2 – 3  8.50 9.44 9.00 
3 – 4  7.75 8.00 7.75 
4 – 5  7.00 5.41 6.25 
5 – 6 4.58 5.13 5.25 
6 – 7 4.40 5.74 5.00 
7 – 8 4.14 3.47 4.75 
8 – 9 3.99 4.95 4.50 
9 – 10 3.87 5.97 4.25 
10 – 11 4.08 4.09 4.00 
11 – 12 3.92 4.46 3.75 
12 – 13 3.75 3.32 3.50 
13 – 14 3.57 2.56 3.00 
14 – 15 3.45 2.23 2.75 

15 & Over 3.14 1.72 2.50 
 
1 The current rates shown for five or more years of service are based on the current age-based rates applied to the last three years 

of exposures. 
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It is important to note that not every service category has enough exposures and/or decrements 
such that the results in that category are statistically credible.  

Based on this experience, we recommend decreasing the termination rate assumption 
for certain service groups while increasing the termination rate assumption for other 
service groups. Overall, the proposed rates represent a slight decrease from the current 
rates. 

We also continue to recommend that no termination is assumed after a member is first 
assumed to retire. In other words, at those ages members will either retire in accordance 
with the retirement rate assumptions or continue working, rather than terminate and 
defer their benefit. 

Chart 13 compares the number of actual to expected terminations over the past three years for 
the current and proposed assumptions.  

Chart 14 compares the actual termination experience with the current and proposed 
assumptions. 
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Chart 13: Actual Number of Terminations  
Compared to Expected 

 

Chart 14: Termination Rates 
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E. Disability Incidence Rates 
When a Tier 1 or Tier 3 member becomes disabled, he or she is generally entitled to a monthly 
benefit equal to 1/3 of their final average monthly compensation. For Tier 1 Enhanced members, 
their disability benefits will be different based on the type of disability (service-connected or 
nonservice-connected) as well as the severity of the disability. 

The following table shows the observed disability incidence rates based on the actual 
experience over the past three years for all disabilities.1 Also shown are the current assumed 
rates and the rates we propose. 

Disability Incidence2 
Rates (%) 

Age Current Rate Actual Rate Proposed Rate 

20 – 24 0.00 0.00 0.00 
25 – 29 0.01 0.00 0.01 
30 – 34 0.03 0.00 0.02 
35 – 39 0.04 0.02 0.03 
40 – 44 0.08 0.05 0.07 
45 – 49 0.14 0.08 0.12 
50 – 54 0.18 0.08 0.15 
55 – 59 0.18 0.08 0.15 
60 – 64 0.18 0.11 0.16 
65 – 69 0.25 0.20 0.23 

As shown above, we are recommending decreases to most of the assumed disability 
rates. 

For Tier 1 Enhanced, currently 90% of disability retirements are assumed to be service-
connected with service connected disability benefits based on years of service, as follows: 

Service-Connected Disability Benefits 

Years of Service Benefit 

Less than 20 55% of Final Average Monthly Compensation 
20 – 30 65% of Final Average Monthly Compensation 

More than 30 75% of Final Average Monthly Compensation 

For Tier 1 Enhanced, currently 10% of disability retirements are assumed to be nonservice-
connected with nonservice-connected disability benefits equal to 40% of Final Average Monthly 
Compensation. 

 
1 The Tier 1 (including Tier 1 Enhanced) experience shown above reflects actual disabilities from the prior years’ status of mostly 

inactive membership. Note that there was no disability experience for Tier 3 members over the experience study period. 
2 Total rates for all disabilities, at central ages in age ranges shown. (For Tier 1 and Tier 3 members, disabilities are not 

categorized as service-connected or nonservice connected, whereas they are categorized as such for Tier 1 Enhanced 
members.) 
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The following table shows the observed percentage of Tier 1 Enhanced members that received 
a service-connected versus nonservice-connected disability based on the actual experience 
over the past three years. Also shown are the current assumed percentages and the 
percentages we propose. 

Service-Connected vs. Nonservice-Connected Disability – Tier 1 Enhanced 

Disablements Receiving Service-Connected Disability 
Disablements Receiving Non-
Service Connected Disability 

Current 
Assumption 

Actual 
Percentage 

Proposed 
Assumption 

Proposed  
Assumption 

90% 86%1 90% 10% 

Note that for the seven observed Tier 1 Enhanced disability retirements over the experience 
study period included in the table above, we have estimated the actual disability benefit 
amounts expressed as a percentage of final average monthly compensation, based on the 
available data provided to us by LACERS for the annual valuations, as follows: 

Estimated Benefit Percentage for new Tier 1 Enhanced Disabilities 
(% of Final Average Monthly Compensation) 

Type of Disability 
Years of 
Service 

Number of 
Disabilities 

Current 
Assumption 

Estimated 
Average 
Actual % 

Proposed  
Assumption 

Service-Connected Less than 20 4 55% 57% 55% 

 20 – 30 1 65% 53% 65% 

 More than 30 1 75% 78% 75% 

Nonservice-Connected N/A 1 40% 36% 40% 

Based on the experience noted above for Tier 1 Enhanced members, we recommend 
maintaining the assumed percentage for service-connected disability at 90% with the 
remaining 10% assumed to be nonservice-connected disability. Furthermore, we 
recommend maintaining the current assumed benefit percentages for both service-
connected disabilities (which vary by service) and nonservice-connected disabilities (i.e., 
40%), as a percentage of final average monthly compensation, for Tier 1 Enhanced 
members. 

Chart 15 below compares the number of actual to expected service-connected and nonservice-
connected disabilities over the past three years for the current and proposed assumptions. 

Chart 16 compares the actual disability incidence experience with the current and proposed 
assumptions.  

 
1 Based on six out of seven Tier 1 Enhanced disability retirements over the experience study period. Note that five out of the seven 

were originally identified by LACERS as service-connected disabilities; an additional member was originally identified as a 
nonservice-connected disability, but then was subsequently reclassified by LACERS as a service-connected disability (and we 
have counted this member as a service-connected disability, ultimately). 
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Chart 15: Actual Number of Disabilities Compared to Expected 

 

Chart 16: Disability Incidence Rates 
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F. Retiree Health Assumptions 

Retiree Medical Coverage Election 
The member’s retiree health subsidy amount varies depending on whether the retiree enrolls in 
a Board approved health carrier, the coverage tier elected, and the service level attained at 
retirement. Therefore, we make assumptions regarding health plan participation based on a 
member’s service at retirement. The election rates shown below are based on all retirees 
reported in the valuation as of June 30, 2022.  Also shown are the current and proposed 
assumptions. 

Eligible Retirees who Elected Medical 

Service Range 
Current  

Rate 
Actual  
Rate Proposed Rate 

10 – 14 60% 58.3% 60% 

15 – 19 80% 76.7% 80% 

20 – 24 90% 88.6% 90% 

25 and over 95% 94.5% 95% 

Based on the above, we recommend maintaining the current assumptions for all service 
ranges. 

Spousal/Domestic Partner Coverage 
The retiree medical subsidy amount varies depending on whether retirees receiving a medical 
subsidy elect to cover their spouse or domestic partner.  

The following table shows the observed percentage of new retirees receiving a medical subsidy 
who were reported with a covered Spouse or Domestic Partner based on the actual experience 
over the past three years. Also shown are the current and proposed assumptions. 

New Retirees with Spouse/Domestic Partner Coverage 
 New Male Retiree New Female Retiree 

Current Assumption 60% 35% 

Actual Experience 59% 33% 

Proposed Assumption 60% 35% 

Based on the above, we recommend maintaining the current assumptions. 
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Covered Spouse/Domestic Partner Age Difference 
The following tables show the observed spouse's age for new retirees who elected to cover their 
spouse based on the actual experience over the past three years. Also shown are the current 
and proposed assumptions. 

Covered Spouse/Domestic Partner’s Age Compared to the Member’s Age 
New Male Retiree New Female Retiree 

Current Assumption 4 years younger 2 years older 

Actual Experience 4 years younger 2 years older 

Proposed Assumption 4 years younger 2 years older 

Based on the above, we recommend maintaining the current assumption. 
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5. Cost Impact
We have estimated the impact of all the recommended demographic and economic 
assumptions (including the refinement in the method used to allocate total present value of 
future benefits for actives between normal cost and actuarial accrued liability) as if they were 
applied to the June 30, 2022 actuarial valuations.  

Retirement Plan 
The table below shows the changes in the total normal cost and actuarial accrued liability for the 
Retirement Plan due to the proposed assumption changes, as if they were applied in the 
June 30, 2022 valuation. If all of the proposed assumption changes (both economic, as 
recommended in Section 3 of this report, and demographic, as recommended in Section 4 of 
this report), were implemented, the total normal cost for the Retirement Plan would have 
increased by about $11.7 million and the actuarial accrued liability would have decreased by 
about $142.7 million. The funded ratio would have increased from 73.3% to 73.7%, on a 
valuation value of assets basis. 

Change in Plan Liabilities 
Based on June 30, 2022 Actuarial Valuation 

Current 
Assumptions 

Proposed 
Assumptions 

Increase / 
(Decrease) 

Total Normal Cost $412,247,235 $423,981,661 $11,734,426 

Actuarial Accrued Liability $24,078,751,303 $23,936,079,207 $(142,672,096) 

If all of the proposed assumption changes (both economic and demographic) were 
implemented, the aggregate beginning-of-the-year employer contribution rate would have 
increased by 0.09% of payroll. 

Employer Contribution Rate Impact 
Based on June 30, 2022 Actuarial Valuation 

(% of Payroll at Beginning of the Year) 

Contributions Increase / (Decrease) 

Normal Cost 0.34% 

UAAL (0.25)% 

Total 0.09% 
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Health Plan 
The table below shows the changes in the total normal cost and actuarial accrued liability for the 
Health Plan due to the proposed assumption changes, as if they were applied in the 
June 30, 2022 valuation. If all of the proposed assumption changes (both economic, as 
recommended in Section 3 of this report, and demographic, as recommended in Section 4 of 
this report), were implemented, the total normal cost for the Health Plan would have increased 
by about $12.7 million and the actuarial accrued liability would have decreased by about $52.4 
million. The funded ratio would have increased from 97.0% to 98.4%, on a valuation value of 
assets basis. 

Change in Plan Liabilities 
Based on June 30, 2022 Actuarial Valuation 

Current 
Assumptions 

Proposed 
Assumptions 

Increase / 
(Decrease) 

Total Normal Cost $81,027,749 $93,699,705 $12,671,956 

Actuarial Accrued Liability $3,580,696,288 $3,528,279,417 ($52,416,871) 

If all of the proposed assumption changes (both economic and demographic) were 
implemented, the aggregate beginning-of-the-year employer contribution rate would have 
increased by 0.36% of payroll. 

Employer Contribution Rate Impact 
Based on June 30, 2022 Actuarial Valuation 

(% of Payroll at Beginning of the Year) 

Contributions Increase / (Decrease) 

Normal Cost 0.52% 

UAAL (0.16)% 

Total 0.36% 
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Appendix A: Current Actuarial 
Assumptions 
Economic Assumptions 

Net Investment Return: 7.00%, net of administrative and investment expenses. 
Expected administrative and investment expenses represent about 0.40% of the 
Actuarial Value of Assets. 

Member Contribution 
Crediting Rate: 

Based on average of 5-year Treasury note rate. An assumption of 2.75% is used to 
approximate that crediting rate. 

Cost of Living 
Adjustment (COLA): 

Retiree COLA increases of 2.75% per year for Tier 1 and 2.00% per year for Tier 3. 
For Tier 1 members with COLA banks, withdrawals from the bank are assumed to 
increase the retiree COLA to 3.00% per year until their COLA banks are exhausted. 

Payroll Growth: Inflation of 2.75% per year plus real “across the board” salary increases of 0.50% per 
year, used to amortize the Unfunded Actuarial Accrued Liability as a level percentage 
of payroll. 

Increases in Internal 
Revenue Code 
Section 401(a)(17) 
Compensation Limit: 

Increase of 2.75% per year from the valuation date. 

Salary Increases: The annual rate of compensation increase includes: 
• Inflation at 2.75%, plus 
• “Across the board” salary increases of 0.50% per year, plus 
• The following merit and promotion increases:  

Years of Service Rate (%) 
Less than 1 6.70 

1 – 2 6.50 
2 – 3 5.80 
3 – 4 4.00 
4 – 5 3.00 
5 – 6 2.20 
6 – 7 2.00 
7 – 8 1.80 
8 – 9 1.60 
9 – 10 1.50 

10 & Over 1.00 
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Demographic Assumptions 
Post-Retirement 
Mortality Rates: 

Healthy 
• For the Retirement Plan: Pub-2010 General Healthy Retiree Amount-Weighted

Above-Median Mortality Table (separate tables for males and females), with rates
increased by 10% for males, projected generationally with the two-dimensional mortality
improvement scale MP-2019.

• For the Health Plan: Pub-2010 General Healthy Retiree Headcount-Weighted Above-
Median Mortality Table (separate tables for males and females), with rates increased by
10% for males, projected generationally with the two-dimensional mortality
improvement scale MP-2019.

Disabled 
• For the Retirement Plan: Pub-2010 Non-Safety Disabled Retiree Amount-Weighted

Mortality Table (separate tables for males and females), with rates increased by 10%
for males and decreased by 5% for females, projected generationally with the two-
dimensional mortality improvement scale MP-2019.

• For the Health Plan: Pub-2010 Non-Safety Disabled Retiree Headcount-Weighted
Mortality Table (separate tables for males and females), with rates increased by 10%
for males and decreased by 5% for females, projected generationally with the two-
dimensional mortality improvement scale MP-2019.

Beneficiary 
• For the Retirement Plan: Pub-2010 Contingent Survivor Amount-Weighted Above-

Median Mortality Table (separate tables for males and females), with rates increased by
10% for males and females, projected generationally with the two-dimensional mortality
improvement scale MP-2019.

• For the Health Plan: Pub-2010 Contingent Survivor Headcount-Weighted Above-
Median Mortality Table (separate tables for males and females), with rates increased by
10% for males and females, projected generationally with the two-dimensional mortality
improvement scale MP-2019.

The Pub-2010 mortality tables and adjustments as shown above reasonably reflect the 
mortality experience as of the measurement date. These mortality tables were adjusted to 
future years using the generational projection to reflect future mortality improvement 
between the measurement date and those years. 
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Pre-Retirement 
Mortality Rates: 

• For the Retirement Plan: Pub-2010 General Employee Amount-Weighted Above-
Median Mortality Table (separate tables for males and females), with rates increased by
10% for males and females, projected generationally with the two-dimensional mortality
improvement scale MP-2019.

Rate (%) 

Age Male Female 
20 0.04 0.01 
25 0.03 0.01 
30 0.03 0.01 
35 0.05 0.02 
40 0.06 0.04 
45 0.09 0.06 
50 0.14 0.08 
55 0.21 0.12 
60 0.30 0.19 
65 0.45 0.30 

Note that generational projections beyond the base year (2010) are not reflected in the 
above mortality rates. 
For Tier 1 Enhanced, 100% of pre-retirement death benefits are assumed to be service-
connected. 
• For the Health Plan: Pub-2010 General Employee Headcount-Weighted Above-

Median Mortality Table (separate tables for males and females), with rates increased by
10% for males and females, projected generationally with the two-dimensional mortality
improvement scale MP-2019.

Disability Incidence: Age Rate (%) 
25 0.01 
30 0.02 
35 0.04 
40 0.06 
45 0.12 
50 0.16 
55 0.18 
60 0.18 
65 0.22 

For Tier 1 Enhanced, 90% of disability retirements are assumed to be service-connected 
with service-connected disability benefits based on years of service, as follows: 

Years of Service Benefit 
Less than 20 55% of Final Average Monthly Compensation 

20 - 30 65% of Final Average Monthly Compensation 
More than 30 75% of Final Average Monthly Compensation 

For Tier 1 Enhanced, 10% of disability retirements are assumed to be nonservice-
connected with nonservice-connected disability benefits equal to 40% of Final Average 
Monthly Compensation. 
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Termination: 
 
Less than Five Years of 
Service 
 
 
 
 
 
Five or More Years of 
Service 

 
 

Years of Service Rate (%) 
Less than 1 11.50 

1 – 2 10.00 
2 – 3 8.50 
3 – 4 7.75 
4 – 5 7.00 

 
Age Rate (%) 
25 7.00 
30 6.70 
35 5.30 
40 3.75 
45 3.10 
50 3.00 
55 3.00 
60 3.00 

No termination is assumed after a member is eligible for retirement (as long as a 
retirement rate is present). 
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Retirement Rates:  Rate (%) 

 Tier 1 Tier 1 Enhanced Tier 3 

Age Non-55/30 55/30 Non-55/30 55/30 Non-55/30 55/30 
50 5.0 0.0 7.0 0.0 5.0 0.0 
51 3.0 0.0 5.0 0.0 3.0 0.0 
52 3.0 0.0 5.0 0.0 3.0 0.0 
53 3.0 0.0 5.0 0.0 3.0 0.0 
54 18.0 0.0 20.0 0.0 17.0 0.0 
55 6.0 27.0 8.0 30.0 0.0(1) 26.0 
56 6.0 18.0 8.0 22.0 0.0(1) 17.0 
57 6.0 18.0 8.0 22.0 0.0(1) 17.0 
58 6.0 18.0 8.0 22.0 0.0(1) 17.0 
59 6.0 18.0 8.0 22.0 0.0(1) 17.0 
60 7.0 18.0 9.0 22.0 6.0 17.0 
61 7.0 18.0 9.0 22.0 6.0 17.0 
62 7.0 18.0 9.0 22.0 6.0 17.0 
63 7.0 18.0 9.0 22.0 6.0 17.0 
64 7.0 18.0 9.0 22.0 6.0 17.0 
65 14.0 21.0 16.0 26.0 13.0 20.0 
66 14.0 21.0 16.0 26.0 13.0 20.0 
67 14.0 21.0 16.0 26.0 13.0 20.0 
68 14.0 21.0 16.0 26.0 13.0 20.0 
69 14.0 21.0 16.0 26.0 13.0 20.0 

70 & Over 100.0 100.0 100.0 100.0 100.0 100.0 
(1)  Not eligible to retire under the provisions of the Tier 3 plan at these ages with less than 30 years of service. 

If a member has at least 30 years of service at these ages, they would be subject to the “55/30” rates. 
 

Retirement Age and 
Benefit for Inactive 
Vested Members 

Pension benefit paid at the later of age 59 or the current attained age. For reciprocals, 
4.25% compensation increases per annum. 

Other Reciprocal 
Service: 

5% of future inactive vested members will work at a reciprocal system. 

Service: Employment service is used for eligibility determination purposes. Benefit service is used 
for benefit calculation purposes. 

Future Benefit 
Accruals: 

1.0 year of service credit per year. 

Unknown Data for 
Members: 

Same as those exhibited by members with similar known characteristics. If not specified, 
members are assumed to be male. 

Form of Payment: All active and inactive Tier 1 and Tier 3 members who are assumed to be married or with 
domestic partners at retirement are assumed to elect the 50% Joint and Survivor Cash 
Refund Annuity. For Tier 1 Enhanced, the continuance percentage is 70% for service 
retirement and nonservice-connected disability, and 80% for service-connected disability. 
Those members who are assumed to be unmarried or without domestic partners are 
assumed to elect the Single Cash Refund Annuity. 

Percent Married / 
Domestic Partner: 

For all active and inactive members, 76% of male members and 52% of female members 
are assumed to be married or with domestic partner at pre-retirement death or retirement. 

Age and Gender of 
Spouse: 

For all active and inactive members, male members are assumed to have a female 
spouse who is 3 years younger than the member and female members are assumed to 
have a male spouse who is 2 years older than the member. 
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Retiree Health Assumptions 
Participation    

Service 
Range 
(Years) 

Participation 
for Future 
Retirees 
Under 65 

10–14 60% 

15–19 80 

20–24 90 

25 and over 95 

   

Age and Gender of 
Spouse/Domestic 
Partner: 

For all non-retired members, male members are assumed to have a female spouse 
or domestic partner who is 4 years younger than the member and female members 
are assumed to have a male spouse or domestic partner who is 2 years older than 
the member. 

Spousal/Domestic 
Partner Coverage 

Of future retirees receiving a medical subsidy 60% of males and 35% of females 
are assumed to elect coverage for married and surviving spouses or domestic 
partners. For those retired on valuation date with a subsidy, spousal or domestic 
partner coverage is based on census data. 
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Appendix B: Proposed Actuarial 
Assumptions 
Economic Assumptions 

Net Investment Return: 7.00%, net of administrative and investment expenses. 
Expected administrative and investment expenses represent about 0.20% of the 
Actuarial Value of Assets. 

Member Contribution 
Crediting Rate: 

Based on average of 5-year Treasury note rate. An assumption of 2.50% is used to 
approximate that crediting rate. 

Cost of Living 
Adjustment (COLA): 

Retiree COLA increases of 2.75% per year for Tier 1 and 2.00% per year for Tier 3. 
For Tier 1 members with COLA banks, withdrawals from the bank are assumed to 
increase the retiree COLA to 3.00% per year until their COLA banks are exhausted. 

Payroll Growth: Inflation of 2.50% per year plus real “across the board” salary increases of 0.50% per 
year, used to amortize the Unfunded Actuarial Accrued Liability as a level percentage 
of payroll. 

Increases in Internal 
Revenue Code 
Section 401(a)(17) 
Compensation Limit: 

Increase of 2.50% per year from the valuation date. 

Salary Increases: The annual rate of compensation increase includes: 
• Inflation at 2.50%, plus 
• Real “across the board” salary increases of 0.50% per year, plus 
• The following merit and promotion increases:  

Years of Service Rate (%) 
Less than 1 6.00 

1 – 2 5.90 
2 – 3 5.40 
3 – 4 4.20 
4 – 5 3.50 
5 – 6 2.80 
6 – 7 2.50 
7 – 8 2.10 
8 – 9 1.80 
9 – 10 1.60 
10 – 11 1.50 
11 – 12 1.40 
12 – 13 1.30 
13 – 14 1.20 
14 – 15 1.10 

15 & Over 1.00 
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Demographic Assumptions 
Post-Retirement 
Mortality Rates: 

Healthy 
• For the Retirement Plan: Pub-2010 General Healthy Retiree Amount-Weighted 

Above-Median Mortality Table (separate tables for males and females), with rates 
increased by 10% for males, projected generationally with the two-dimensional mortality 
improvement scale MP-2021. 

• For the Health Plan: Pub-2010 General Healthy Retiree Headcount-Weighted Above-
Median Mortality Table (separate tables for males and females), with rates increased by 
10% for males, projected generationally with the two-dimensional mortality 
improvement scale MP-2021. 

Disabled 
• For the Retirement Plan: Pub-2010 Non-Safety Disabled Retiree Amount-Weighted 

Mortality Table (separate tables for males and females), with rates increased by 5% for 
males and decreased by 5% for females, projected generationally with the two-
dimensional mortality improvement scale MP-2021. 

• For the Health Plan: Pub-2010 Non-Safety Disabled Retiree Headcount-Weighted 
Mortality Table (separate tables for males and females), with rates increased by 5% for 
males and decreased by 5% for females, projected generationally with the two-
dimensional mortality improvement scale MP-2021. 

Beneficiaries not Currently in Pay Status 
• For the Retirement Plan: Pub-2010 General Healthy Retiree Amount-Weighted 

Above-Median Mortality Table (separate tables for males and females), with rates 
increased by 10% for males, projected generationally with the two-dimensional mortality 
improvement scale MP-2021. 

• For the Health Plan: Pub-2010 General Healthy Retiree Headcount-Weighted Above-
Median Mortality Table (separate tables for males and females), with rates increased by 
10% for males, projected generationally with the two-dimensional mortality 
improvement scale MP-2021. 

Beneficiaries Currently in Pay Status 
• For the Retirement Plan: Pub-2010 Contingent Survivor Amount-Weighted Above-

Median Mortality Table (separate tables for males and females), with rates increased by 
5% for males and increased by 10% for females, projected generationally with the two-
dimensional mortality improvement scale MP-2021. 

• For the Health Plan: Pub-2010 Contingent Survivor Headcount-Weighted Above-
Median Mortality Table (separate tables for males and females), with rates increased by 
5% for males and increased by 10% for females, projected generationally with the two-
dimensional mortality improvement scale MP-2021. 

The Pub-2010 mortality tables and adjustments as shown above reasonably reflect the 
mortality experience as of the measurement date. These mortality tables were adjusted to 
future years using the generational projection to reflect future mortality improvement 
between the measurement date and those years. 
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Pre-Retirement 
Mortality Rates: 

• For the Retirement Plan: Pub-2010 General Employee Amount-Weighted Above-
Median Mortality Table (separate tables for males and females), with rates increased by 
10% for males and females, projected generationally with the two-dimensional mortality 
improvement scale MP-2021. 

 Rate (%) 

Age Male Female 
20 0.04 0.01 
25 0.03 0.01 
30 0.03 0.01 
35 0.05 0.02 
40 0.06 0.04 
45 0.09 0.06 
50 0.14 0.08 
55 0.21 0.12 
60 0.30 0.19 
65 0.45 0.30 

Note that generational projections beyond the base year (2010) are not reflected in the 
above mortality rates. 
For Tier 1 Enhanced, 100% of pre-retirement death benefits are assumed to be service-
connected. 
• For the Health Plan: Pub-2010 General Employee Headcount-Weighted Above-

Median Mortality Table (separate tables for males and females), with rates increased by 
10% for males and females, projected generationally with the two-dimensional mortality 
improvement scale MP-2021. 

Disability Incidence:  Age Rate (%) 
25 0.01 
30 0.02 
35 0.03 
40 0.05 
45 0.10 
50 0.14 
55 0.15 
60 0.16 
65 0.20 

For Tier 1 Enhanced, 90% of disability retirements are assumed to be service-connected 
with service-connected disability benefits based on years of service, as follows: 

Years of Service Benefit 
Less than 20 55% of Final Average Monthly Compensation 

20 - 30 65% of Final Average Monthly Compensation 
More than 30 75% of Final Average Monthly Compensation 

 
For Tier 1 Enhanced, 10% of disability retirements are assumed to be nonservice-
connected with nonservice-connected disability benefits equal to 40% of Final Average 
Monthly Compensation. 
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Termination: 
 
 

 
 

Years of Service Rate (%) 
Less than 1 10.50% 

1 – 2 10.00% 
2 – 3 9.00% 
3 – 4 7.75% 
4 – 5 6.25% 
5 – 6 5.25% 
6 – 7 5.00% 
7 – 8 4.75% 
8 – 9 4.50% 
9 – 10 4.25% 
10 – 11 4.00% 
11 – 12 3.75% 
12 – 13 3.50% 
13 – 14 3.00% 
14 – 15 2.75% 

15 and over 2.50% 
 
No termination is assumed after a member is eligible for retirement (as long as a 
retirement rate is present). 
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Retirement Rates:  Rate (%) 

 Tier 1 Tier 1 Enhanced Tier 3 

Age Non-55/30 55/30 Non-55/30 55/30 Non-55/30 55/30 
50 5.0 0.0 6.0 0.0 5.0 0.0 
51 3.0 0.0 5.0 0.0 3.0 0.0 
52 3.0 0.0 5.0 0.0 3.0 0.0 
53 3.0 0.0 5.0 0.0 3.0 0.0 
54 18.0 0.0 18.0 0.0 17.0 0.0 
55 6.0 27.0 10.0 30.0 0.0(1) 26.0 
56 6.0 18.0 10.0 22.0 0.0(1) 17.0 
57 6.0 18.0 10.0 22.0 0.0(1) 17.0 
58 6.0 18.0 10.0 22.0 0.0(1) 17.0 
59 6.0 18.0 10.0 22.0 0.0(1) 17.0 
60 9.0 18.0 11.0 22.0 8.0 17.0 
61 9.0 18.0 11.0 22.0 8.0 17.0 
62 9.0 18.0 11.0 22.0 8.0 17.0 
63 9.0 18.0 11.0 22.0 8.0 17.0 
64 9.0 18.0 11.0 22.0 8.0 17.0 
65 16.0 21.0 20.0 26.0 15.0 20.0 
66 16.0 21.0 20.0 26.0 15.0 20.0 
67 16.0 21.0 20.0 26.0 15.0 20.0 
68 16.0 21.0 20.0 26.0 15.0 20.0 
69 16.0 21.0 20.0 26.0 15.0 20.0 

70 & Over 100.0 100.0 100.0 100.0 100.0 100.0 
(1)  Not eligible to retire under the provisions of the Tier 3 plan at these ages with less than 30 years of service. 

If a member has at least 30 years of service at these ages, they would be subject to the “55/30” rates. 
 

Retirement Age and 
Benefit for Inactive 
Vested Members 

Pension benefit paid at the later of age 60 or the current attained age for members retiring 
from deferred status and at the later of age 59 or the current attained age for members 
retiring from reciprocal status. For reciprocals, 4.00% compensation increases per annum. 

Other Reciprocal 
Service: 

5% of future inactive vested members will work at a reciprocal system. 

Service: Employment service is used for eligibility determination purposes. Benefit service is used 
for benefit calculation purposes. 

Future Benefit 
Accruals: 

1.0 year of service credit per year. 

Unknown Data for 
Members: 

Same as those exhibited by members with similar known characteristics. If not specified, 
members are assumed to be male. 

Form of Payment: All active and inactive Tier 1 and Tier 3 members who are assumed to be married or with 
domestic partners at retirement are assumed to elect the 50% Joint and Survivor Cash 
Refund Annuity. For Tier 1 Enhanced, the continuance percentage is 70% for service 
retirement and nonservice-connected disability, and 80% for service-connected disability. 
Those members who are assumed to be unmarried or without domestic partners are 
assumed to elect the Single Cash Refund Annuity. 

Percent Married / 
Domestic Partner: 

For all active and inactive members, 76% of male members and 52% of female members 
are assumed to be married or with domestic partner at pre-retirement death or retirement. 

Age and Gender of 
Spouse: 

For all active and inactive members, male members are assumed to have a female 
spouse who is 3 years younger than the member and female members are assumed to 
have a male spouse who is 2 years older than the member. 
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Retiree Health Assumptions 
Participation    

Service 
Range 
(Years) 

Participation 
for Future 
Retirees 
Under 65 

10–14 60% 

15–19 80 

20–24 90 

25 and over 95 

   

Age and Gender of 
Spouse/Domestic 
Partner: 

For all non-retired members, male members are assumed to have a female spouse 
or domestic partner who is 4 years younger than the member and female members 
are assumed to have a male spouse or domestic partner who is 2 years older than 
the member. 

Spousal/Domestic 
Partner Coverage 

Of future retirees receiving a medical subsidy 60% of males and 35% of females 
are assumed to elect coverage for married and surviving spouses or domestic 
partners. For those retired on valuation date with a subsidy, spousal or domestic 
partner coverage is based on census data. 
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From: Neil M. Guglielmo, General Manager ITEM:         XI-B 
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RECOMMENDATIONS PROVIDED IN THE CITY’S 2022 MANAGEMENT AUDIT AND 
POSSIBLE BOARD ACTION 
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Recommendations  

That the Board of Administration: 

1. Consider and approve LACERS implementation plan status as it relates to recommendations
provided in the City’s 2022 Management Audit.

2. Receive and file LACERS implementation plan status, as noted under item 1 above.

Executive Summary 

The Los Angeles City Charter (Section 1112) requires the City through the Mayor, Council and the 
Controller (Joint Administrators) to jointly conduct a Management Audit of LACERS every five years. 
The purpose of the Management Audit is to examine whether LACERS is operating in the most 
efficient and effective manner.   

In July 2022, the City’s Joint Administrators issued a LACERS Management Audit Report which 
covered the period 2013 through 2021.  The audit found that LACERS was generally operating in an 
efficient and effective manner and highlighted many positive aspects relating to LACERS operations 
(under Findings and Recommendations below).  It proposed a total of ten recommendations 
addressed to LACERS plus 2 recommendations addressed to the City, which was a significant 
improvement over the last two Management Audits.   

The first City’s LACERS Management Audit was issued in November 2007 with a total of 142 
recommendations, followed in 2014 by its second Management Audit with a total of 41 
recommendations.   

Last year, a Board-approved Implementation Plan was submitted by LACERS to the City in response 
to its recently concluded 2022 Management Audit.  
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Annually thereafter, LACERS is required to submit a status update of its previously submitted 
Implementation Plan as part of the City’s follow-up program.  This requirement is due every end of 
June, or until all recommendations have been implemented. 

The implementation status of the City’s recommendations is shown in the table below.  Details can 
be found in the Findings & Recommendations Section of this report. 

 

AUDIT AREAS RECOMMENDATION IMPLEMENTED  IN 
PROGRESS 

DIRECTED TO 
THE CITY 

INVESTMENT 7 4 3  

GOVERNANCE 2  2  

ADMINISTRATION 1  1  

OTHER 
RECOMMENDATIONS 

2   2 

TOTAL FOR 2022 
AUDIT 

12 4 6 2 

TOTAL FOR PRIOR 
2014 AUDIT 

41 40  1 

 
 
Discussion 
 
The City’s 2022 Management Audit assessed LACERS in the following broad areas: 
 

• Actuarial Methods, Assumptions, Funding, and Innovative Strategies 
• Investment Performance/Asset Allocation 
• Economy and Efficiency of Administration/Management of the System 
• Governance 
• Progress towards Prior Management Audit Recommendations 

 
 
                          FINDINGS AND RECOMMENDATIONS 
 

I. Actuarial Methods, Assumptions, Funding, and Innovative Strategies 
 
The management audit found that: 

 
• LACERS’ annual actuarial valuation utilizes sound actuarial assumptions and 

methods and is refined through its regular process of actuarial experience studies 
every 3 years. 
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• LACERS has been prudently managing its cybersecurity risks and has recently 
initiated an independent review of its cybersecurity program to assess the maturity of 
its security controls.  

       
      Areas for improvement: 
   

LACERS could benefit from a comprehensive Securities Lending Program and Agent 
Oversight service. The oversight service should detail how to best mitigate risks with a well-
defined, customized program overseen to operate in accordance with the ‘spirit’ of the fund’s 
appropriate guidelines.  

 
Oversight should include several public pension fund specific topical reports performed over 
the course of a year including:  

 
• A detailed annual agent due diligence,  
• An analysis for performance optimization and risk mitigation enhancement, 
• A performance and benchmarking analysis, and  
• A quarterly evaluation of, and compliance with, detailed Key Performance Indicators 

(KPIs), that should cover the most detailed facets of a lender and the client’s program, 
• Periodic updates to a board or committee. 

 
Oversight should analyse the risk/reward trade-offs between collateral options, structures, 
and guidelines for the assets while optimizing parameters that are in the client’s, versus the 
lender’s, best interest.  

 
The Management Audit recommends to: 
 

1. Review whether securities lending and agent oversight could result in 
opportunity cost savings. 

 
LACERS implementation plan: 
 
LACERS staff and its general investment fund consultant will conduct a review of the Securities 
Lending Program (SLP) and Policy, and the Program structure relying on recommendations 
provided by AON and other best industry practices to determine and implement improved 
oversight procedures of the Securities Lending Program and the SLP Agent in order to realize 
better performance, cost efficiencies, and risk mitigation. 
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Current Status:  Implemented 
 
“LACERS staff and consultant conducted thorough reviews of the Securities Lending Program 
(SLP) and LACERS’ custom Cash Collateral Investment and Non-Cash Collateral Guidelines in 
2020, 2021, and 2022.  As a result, the SLP guidelines were revised to minimize risk in light of 
a volatile market environment and rising interest rates by emphasizing high quality, short 
duration securities, staff and consultant believe the current low risk-return profile of LACERS 
SLP continues to be appropriate in light of bearish market outlook.  Staff also conducts quarterly 
due diligence reviews with the Northern Trust, the SLP agent, and reviews monthly reports on 
the program.   Accordingly, staff believes that there would be minimal benefit from hiring an SLP 
oversight service.  The SLP and agent will be reevaluated in the forthcoming Master Custody 
and Securities Lending RFP, which will be launched in early FY2023-24, subject to Board 
approval.” 

 
 

II. Investment Performance/Asset Allocation 
 

The management audit found that: 
 

• LACERS’ investment portfolio is producing favorable risk adjusted returns (net of fee) 
relative to its peer public funds and its benchmark. 

 
• Asset and Liability Management Process of balancing investment risks and returns 

relative to the allocation of Investment Assets is working effectively and well in-line with 
the best practice. 

 
• LACERS has implemented passive investment mandates to a larger extent than its peers. 

It continuously looks for opportunities to shift more to passive management when and 
where appropriate.   

      
 Areas for improvement: 

  
LACERS has formally performed cost benefit analysis of active vs. passive management 
during the scope period. However, they were not performed as frequently as required by the 
IPM. Ongoing reviews of active vs. passive are a component of good governance, but a 
review cycle does not have to be articulated in policy.   

 

The Management Audit recommends to: 
 

2. Create a formal procedure to ensure governance processes articulated in the 
policy are completed on the mandated cycle. 
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LACERS implementation plan: 
 

Staff will review the Investment Policy Statement (IPS) to ensure that staff has included all 
pertinent IPS deadlines in the existing Investment Division Operational Planning Calendar. 

 
Current Status:  Implemented 
 
“Staff has reviewed the IPS for date-driven policy items and has incorporated them in the existing 
Investment Division Operational Planning Calendar.” 

 
 
     Areas for improvement: 

  
LACERS is in compliance with the mandated statutory investment requirements regarding the 
IPS. However, based on a review of the most recent investment policy statement, dated May 
25, 2021, it was determined that the Policy does not define applicable statutory requirements 
that are to be followed by the System.  

 
The Management Audit recommends that: 
 

3. All federal, state, and local legal requirements be explicitly stated together with 
the IPS. 

 
LACERS implementation plan: 

 
Staff will work with the City Attorney staff to ensure that all federal, state, and local laws 
applicable to LACERS are clearly stated and defined and consider consolidation of such laws 
in appropriate sections of the IPS. 

 
Current Status:  In-Progress 
 
“Staff intends bringing forth proposed revisions, if any, to the Investment Committee as part of 
the annual policy review scheduled for the August 13, 2023 Investment Committee meeting.” 

 

     Areas for improvement: 
  

The audit finds the annual and ad hoc process used to adopt, monitor, periodically review, and 
update the IPS to be robust. The process includes numerous individuals inside the System and 
typically includes a review by counsel and the applicable investment consultant. The process 
could be enhanced by including a required review by external counsel and the applicable 
investment consultant. 
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The Management Audit recommends to: 
 

4. Add language to the IPS that states all modification to the document are to be 
reviewed by the applicable consultant as well as fiduciary counsel prior to being 
presented to the Board. 

 
LACERS implementation plan: 

 
Staff can begin implementation of this recommendation immediately to ensure that the 
appropriate investment consultant and City Attorney have reviewed draft policy amendments 
prior to its presentation to the Investment Committee and Board. Staff will consider the 
appropriateness of attaching separate memos from the investment consultant and City 
Attorney depending on the nature, complexity, and gravity of the policy amendment. 

 
Current Status:  In-Progress 
 
“Staff began implementing the practice of seeking appropriate investment consultant and City 
Attorney review of draft policy amendments in the third quarter of 2022 when the Unique 
Investment Opportunities Policy was presented and approved by the Board.  Staff will propose 
policy language to codify this practice in the IPS as part of the annual policy review by the 
Investment Committee tentatively scheduled for the August 13, 2023 meeting. 
 

 
5. Consider including a memo from the applicable consultant and fiduciary 

counsel for all amendments of the IPS. The memo would articulate and 
document their agreement or disagreement with the proposed changes. 

 
LACERS implementation plan: 
 
Closely related to Implementation Plan under Recommendation 4 above, staff can begin 
implementation of this recommendation immediately.  However, staff will first consult with the 
City Attorney to conduct a legal assessment of substantial and material policy amendments 
and wait to be further directed for additional policy review by fiduciary counsel, as deemed 
appropriate. 

 
Current Status: Implemented 
 
“As discussed in the implementation plan for item 4, staff considered the appropriateness of 
attaching separate memos from the investment consultant and City Attorney on a case-by-case 
basis depending on the nature, complexity, and gravity of the proposed policy amendment.” 
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    Areas for improvement: 
  

LACERS generally has appropriate controls and procedures in place to regularly review 
compliance with its policies. Having this function performed by the custodian and the 
applicable investment consultants is in-line with common practice. However, creation of a 
governance calendar could assist the Board and Staff in ensuring compliance with the policy.  

 
The Management Audit recommends to: 

 
6. Consider the creation of a compliance calendar to facilitate the oversight of 

compliance with the governance items articulated within the IPS. 
 

LACERS implementation plan: 
 
Staff will gather all time-sensitive compliance requirements and integrate such requirements 
into the existing Investment Division Operational Planning Calendar. 

Current Status: Implemented 
 
“As discussed in Item 2, staff has reviewed the IPS for date-driven policy items and has 
incorporated them in the existing Investment Division Operational Planning Calendar.” 
 
 

     Areas for improvement: 
 
The Audit finds the current policy and process of rebalancing followed by Staff to be in line with 
best practice. The use of the TAAP is less common in the industry, but given it is primarily 
intended to reduce active risk, the audit finds it acceptable for its use. The transparency to the 
Board provides adequate detail on the rationale for rebalancing and the actions taken. It is 
typical for institutional investors to include the detail within their IPS and as such, audit 
recommends LACERS to consider adding it to their IPS.  

The Management Audit recommends to: 
 

7. Consider including policy targets and ranges within the IPS. 
 

LACERS implementation plan: 
 
Staff and Board will review the appropriateness of including the current Asset Allocation Policy 
in the IPS versus referencing the current Asset Allocation Policy (which is subject to changes 
every several years), which is produced by the General Investment Fund Consultant. 
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Current Status: In-Progress 
 
“The IPS currently includes asset allocation policy targets.  Staff will propose incorporating policy 
target ranges in the IPS to the Investment Committee as part of the annual policy review 
scheduled for the August 13, 2023 Investment Committee meeting.” 

 
 

III. Administration/Management of the System 
 

The management audit found that: 
 
• Investment management expenses and administrative expenses are consistent with other 

Public Funds’ expenses. 
 

• Investment management expenses increase over the scope period was commensurate 
with the increase in Asset Under Management (AUM). 

 
• Administrative expenses increase over the scope period was primarily driven by the 

beginning, in 2015, of required employer contributions shared by LACERS for its 
employees’ retirement and postemployment health care benefits.  While the increase in 
2020 was brought about by building expenses related to LACERS newly acquired 
building and finally, the increase in 2021 was due to increase in personnel expenses 
related to implementing the City’s separation incentive programs.   

 
     Areas for improvement: 

 
A potential cost sharing opportunity could be explored through a group purchase of 
management liability insurance. By joining as a group through one broker, the Systems could 
contact the markets as a group, rather than individually, and obtain cheaper insurance rates. 
The management liability insurance could include primary and excess fiduciary liability, 
directors’ and officers’ liability, employment practices liability, cyber and crime as determined 
by each System. Each System would obtain its own policy with their own limits and the 
Systems would not pool or share risk. This arrangement has successfully been utilized by 
other retirement systems and has resulted in cost savings for each system that was part of the 
group. 

 
The Management Audit recommends to: 

 
8. Explore additional cost sharing arrangements LAFPP and WPERP regarding 

management liablity insurance. 
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LACERS implementation plan: 
 

LACERS has already reached out to LAFPP and WPERP to share management liability 
insurance information and recommended to engage an insurance broker to review the 
Systems collective policies for cost-sharing opportunity. 

Current Status: In Progress 
 
“Since April 2022, LACERS and LAFPP have been in contact about cost-sharing for insurance, 
but WPERP has not participated in correspondence or meetings.  LACERS and LAFPP have 
shared information about their respective organizations with LACERS insurance vendor, Allied 
Insurance Services.  Some preliminary discussions have taken place, but further discussions 
will be necessary to work out details such as a mutual broker, costs, exposure to risk, liability 
coverage levels, and potentially timing of cutover.  Although the organizations are similar in terms 
of function, there may be significant differences or other considerations that may not necessarily 
result in cost savings.  Once staff review and analyze the various factors, LACERS and LAFPP  
will present their findings and potential arrangements to the respective Boards for review and 
approval.” 
 
 

IV. Governance 
 

The management audit found that: 
 

• LACERS has adhered to best practices by adopting a board governance manual. 
 

• LACERS Board Governance Manual is thorough with clear delineation of roles and 
responsibilities and serves as an important source demonstrating the sound 
governance structure exercised by LACERS. 

 
• LACERS follows best practice in transparency by posting the Board Governance 

Manual on its public website.  
 
 
    Areas for improvement: 
 

LACERS has most of the policies in comparison with the industry standards. The chart below 
compares the LACERS policies with the best practice policies. 
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Best Practices Policies List Policy Exists 
1. Reference to governing laws and charters √ 
2. Ethics policy √ 
3. Conflicts of interest and disclosure policy √ 
4. Board meeting protocol √ 
5. Delegation policy Written Delegations 

of Authority 
 a. Responsibilities of the Board √ 

             b. Responsibilities of the Executive Director/General Manager √ 
6. Investment policy.  Examples of key provisions √ 
             a. Investment goals and objectives √ 
             b. Identification of Roles and Responsibilities √ 
             c. Asset Allocation √ 
             d. Asset class guidelines and benchmarks  
             e. Rebalancing policy √ 
             f. Monitoring and reporting √ 
             g. Securities litigation policy √ 
             h. Proxy policy √ 
             i.  Insider trading policy Reference 
             j. Personal trading policy  
             k. Placement agent policy √ 
7. Budget approval policy Reference 
8. Legislative policy √ 
9. Customer service policy Reference 
10. Communication policy √ 
11. Procurement policy √ 
12. Audit policy √ 
13. Board member education policy √ 
14. Board travel policy, including approval process √ 
15. Staff compensation policy  
16. Strategic planning and implementation policy √ 
17. Succession planning policy  
18. Risk management policy Reference 
19. Whistleblower policy Reference 
20. Disaster recovery/Business continuity policy √ 
21. Cybersecurity policy Information Security 

Policy 
22. Board self-evaluation policy  
23. Executive Director/General Manager evaluation policy Reference 
24. Service provider evaluation policy  
             a. Investment consultant  
             b. Legal counsel  
             c. Actuary  
25. Reporting and monitoring policy  
26. List of routine reports provided to the Board  
27. Board Operating Policy and Procedures √ 
                a. Benefits Administration  √ 
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The Management Audit recommends to: 

 
9. Consider adoption of the best practice policies that have not been adopted 

listed in the chart above.  Furthermore, LACERS should consider adding 
references to existing policies that are not contained in the Board Governance 
Manual itself. 

 

LACERS implementation plan: 
 

LACERS will bring forward the recommended best practice policies and reference the 
associated policies, for consideration by the Board. 

 
Current Status: In Progress 
 
“LACERS is in process of conducting a comprehensive Board Governance Manual review with 
LACERS Board of Administration which is expected to span into Fall 2023.  In that process, as 
appropriate, recommendations for Best Practices Policy List will be introduced.  Policies not 
addressed directly in the course of this review will be subsequently brought to the Board.  Some 
policy items may merit Board Governance consulting expertise.  LACERS is currently seeking 
to establish a list of consultants to assist with Board Governance Consulting Services with a 
Request for Qualifications (RFQ).  The deadline to submit proposals is May 29, 2023.  With this 
RFQ, pending budget in FY25 and Board approval LACERS intends to issue task orders to 
obtain consultant assistance with further advising LACERS’ Board as necessary.” 
 

 
     Areas for improvement: 

 
The Board and Staff are mindful of the board’s oversight role and have adopted many prudent 
ways to enable the Board to exercise this role. To further enable the Board’s oversight role, 
management audit recommends the adoption of a Reporting and Monitoring Policy that sets 
forth the Board’s expectation of regular reporting, and a schedule of routine reports provided to 
the Board.  It also recommends that LACERS do a Reporting and Monitoring verification process 
on an annual basis to ensure that the regular reporting has been completed. Many other public 
pension systems use these methods, such as sister system LAFPP. 

The Management Audit recommends to: 
 

10.  Adopt a Reporting and Monitoring Policy as described above and conduct an 
annual Reporting and Monitoring verification report to the Board. 

                b. Benefits Processing √ 
                c. Benefits hearing √ 
28. Funding Policy √ 
Schedule of Policy Review Frequency and Amendments √ 
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LACERS implementation plan: 
 
LACERS will bring forward a Reporting and Monitoring Policy for consideration by the Board. 

 

Current Status: In Progress 
 
“LACERS currently uses various software solutions to track and monitor routine reports to the 
Board.  Staff will prepare a list with timelines to track routine reports for usage by the Board to 
monitor the status of recurring items upon completion of the comprehensive Board Governance 
Manual review.” 

 
 

V. Other Recommendations  
 

The management audit found that: 
 

• LACERS does not have an ability to independently decide on the frequency and 
timing of its board meetings.  Surveys conducted by the National Association of 
State Retirement Administrators (NASRA) wherein Forty-eight systems in a thirty-
seven different states responded, showed that 14 systems reported that their 
governing boards meet monthly, 7 meet bimonthly, and 17 meet quarterly.  Others 
meet between 5-10 times per calendar year.  Also, surveys showed that the typical 
length of board meetings is as follows: 
 

 

LACERS board is required to meet at least twice a month, pursuant to City Charter 
Section 503(b).  This is not typical of current practices and trends.  Meeting so often 
requires a significant amount of Board and staff time and resources.  When 
interviewed, LACERS board members did not necessarily see a need to meet less 
often and did not want longer board meeting days either, as a result of cutting back 
on meeting twice a month.   
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The Management Audit Recommends that: 
 

• The City consider changing the City Charter to permit LACERS independence to 
determine the frequency and timing of LACERS board meetings. 

 
Current Status: Direct Recommendation to the City 

 
“LACERS is proposing to direct this recommendation to the City.” 

 
 

The management audit found that: 
 

• LACERS is subject to the City’s classifications of positions and salary structure. 
Interviews of LACERS staff revealed that at times the classifications do not 
adequately cover the job being performed at the retirement system. Not having an 
independent salary compensation structure could cause problems with professional 
and investment staff being underpaid according to market, which can directly affect 
recruiting and retention efforts.  

 
 
The Management Audit Recommends that: 
 

• The City amend the City Charter to give LACERS independent authority regarding 
LACERS staff hiring and compensation.  

 
Current Status: Direct Recommendaton to the City 

 
“LACERS is proposing to direct this recommendation to the City.” 

 
 

VI. Progress towards Prior Management Audit Recommendations 
 

The management audit found that: 
 

• The LACERS Board promptly and thoroughly considered every recommendation 
provided in the 2014 Management Audit Report. 
 

• Of the 41 Recommendations provided in the 2014 Management Audit Report, this 
recent management audit confirmed that 40 have been implemented (including 7 
approved to maintain status quo).  The remaining one recommendation was 
addressed to the City to amend the City Charter, details shown in the last bullet or 
recommendation #15. 
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• Recommendation #25- the Audit agrees in part. Recommendation #25 provides that 
LACERS establish a Monitoring and Reporting Policy, Strategic/Business Planning 
Policy, and a GM Performance Evaluation Policy.  LACERS has adopted the 
Strategic Planning Policy and GM Performance Evaluation Policy but has not 
adopted a Monitoring and Reporting Policy. This is one of the 40 recommendations 
considered implemented under 2nd bullet above, with a portion of this 
recommendation re-introduced in the recent management audit under 
recommendation 10. 

 
Current Status: Implemented 

 
“LACERS management has adopted the Strategic Planning Policy and GM Performance 
Evaluation Policy.  The portion related to adopting a Monitoring and Reporting Policy was 
re-introduced as a recommendation in the City’s most recent management audit issued 
in 2022 under recommendation 10.  That recommendation is in progress.” 

 

• Recommendation #21 recommended that the Board consider delegating the entire 
investment selection process to Staff, subject to Board-approved parameters, 
selection criteria, and relevant internal controls. There has been some delegation to 
Staff relative to private equity. This is one of the 40 implemented recommendations, 
specifically one of 7recommendations proposed for status quo, under 2nd bullet 
above. 
 

Current Status: Implemented 
 

“LACERS management has partially implemented this recommendation and is proposing 
to the Board to maintain the status quo or keep things the way they presently are.” 
 

• Recommendation #15 recommended that LACERS should propose to the City 
Council that the City Charter be amended to grant the Board full authority to 
administer the System subject to fiduciary standards relative to the System’s own 
independence, including staff compensation and hiring policy, and setting the 
number and timing of board meetings. LACERS responded that the 
Recommendation is better directed to the City. This recommendation was re-
introduced in the recent City’s management audit under other recommendation. 

 
Current Status: Direct Recommendation to the City 

 
“LACERS is proposing to direct this recommendation to the City.” 
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  Follow-Up 
 
As part of the Controller’s follow-up program, Internal Audit will continue to track and periodically 
update the Audit Committee on the implementation status of each of the recommendations contained 
in the City’s Management Audit Report dated July 20, 2022.  

 

 
Prepared By: Maria Melani Rejuso, Departmental Audit Manager 

 
 
NMG/MR 

 
 
  Attachment:  
 

1. City’s 2022 Management Audit Report of the Los Angeles City Employees’ Retirement System 
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	���ZhMhPfP\h�ab�ê iga_P� 6�/�,	-�
	��-�
��	�������	�	H)�
-�,	��
���-	�������,������4	�	���-���������)�����-� k��J�

	���6�.�������
)����	-�

-���)�������	�-��	����	�	-���������������)�����-�����4	�	��)����	-�����������	�	H)�
-�,	��
���-	�������,������4	�	���-� k��J�

	���[\mP_hfP\h�naMO_�ai�oNpP]h̀mP_� 6�7����	-	�,	���	��)�
������-�
���	--������	�7�
-��������	�����
		��4	�	�����4��������-� k��J�

	���6�7���4�����������6�	�
����	�����	�
��8��	������		-8�	q
������������	H)	--������	�����)*�4	�)�
��G� k��J�

	���6�7�	�����)*�4	�)�
��G������--	������)����������	�-�-��
���4	��	���	�� k��J�

	���V__Ph�VOOa]Mh̀a\�� 6�.
���-	��-�������,��	��������
���
�H������,	-�
	��-��������
)	��	-��	���	�
��-�����
		��)
��	��������
�
�	����4�����	-8�5����
���
���,��������*� k��J�

	���6���	q
	�)*�����
	��������*�����--	�6���4����*�
��	����������	-	����������)������ k��J�

	���6�r	-)��4	��	�
�--�4�	��--	��)��--	-��-�5	����-�
���


8�
�H�


8���������	������	-� k��J�

	���[jP\h̀b̀]Mh̀a\�ab�YaOP_�M\j�YP_ga\_̀ǸÒhd� 6�s��������7�
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� �� �

�����������	
	����
�����	����������	���������������� �!"#�� ���$�%���&�"����' ���"�(����
)���*�+	�,�)	-�.��)��)	�����/�,	-�
	��-�0+��/�)1�� � 23��

��������������456789:;56<�=	��������	�>
�������>��)?�������)��
����@	��>*���	���,	-�
	���)��-
����������	��,	���-�)�������
��?	���--

�����-����>	���A���	�B����>	-�����)��)	1�C�	���,	-�
	���)��-
������
����@	��,����
-����
�-������	�	�
��������	�	D�	)�	���	�
��������	�,����
-��--	��)��--	-1�C�	-	�
	���������	-���)�������	�>����E
��������,	�����E
��������,	����
�-1�C�	��--

�����-��	��	)��)
��	���
��?	��,��
�����-������
�
�	����-�	)�-�����	��������	�*����-��	�*������-����)����,	���	-F��������)
����*��
���������	��
�	�B�	��
��?	�-�
�,	����	D��	
	-��-���	*���,	����	��,	����	���-���	B�*	��-1��� G�HIJKJLMINOPP�JQ�RIO�SPPOR�STTJUSRVJN��456789:;56<�C�	����
��*�����������	,�	B�����
����������	�-F���
	�����@��F��	
�������)-F�)�-�����B��		�-F��	��A�	�
�,��������*����	���)	��	,	�-F��-�B	����-�-���
���*�
�����	-�WB��)������	--�
���
�@����)�����>
����-X��-�����--	�A���>����*�-�
�*1�����--	�A���>����*�-�
�*�B����	�	�����*�)��-��	��	�)�������	-	���	
-��������	-	�����������
���B��)���-����	-��>�	����-��?	����	�-1�����--	�A���>����*�-�
�*�B�-���-���	����
	�����YZY[F��������������*-�-��-�	D�	)�	�����>	�
����	��������		�*	��-1����	,�	B������	�����*-�-��	����
	�����YZY[��-����,��	�����-)��	���	��//1���=	�>	��	,	���	��--	������)���������)	--��	����
	��>*�\�]̂ �+����?������)��-��	���������	��	���	
	���-*-�	"$��_�����̀��̀�&̀a"��b�̀���b&��̀a�b��_�����c���̀�#��b&�bd����� G�efghijk�lmmno�lppqrlosqt���456789:;56<�C�	���>�	�>	��B�-��B-���	�)
��	����--	������)�����������	�.���F��	����,	�������		�����
������
>��)��
��-�B�����--	�-���	��	�������u3�>������F��	��	-	��	�������	�YZ[v�w�		�B�)��/�-���
����������?	��C�	��-�+
�,	*1��	����,	�����		�-F���	�.������-���-������*�����	������)���������	E
���	-�W�
>��)�x����,��	X���������B	������)���������
��	�-��>�	�����)�����-�-
)���-�)��	���D	����)�
	1�C�	�.������-����-����	D��-
�	�����	��	��
��-F�B��)������	�	�����	-�������
��		�-1���yz{8|�}~�����::|���8857z�;56��|8z�;�|��5��||���9{8;7��96�:�



� �� �

�����������	
	����
�����	����������	���������������� �!"#�� ���$�%���&�"����' ���"�(����
)���*�+	�,�)	-�.��)��)	�����/�,	-�
	��-�0+��/�)1�� � 22��

�� 345678�95547:;64<�=>?� @ABB<C67D�EFGH�IJKJ�L<M;6;N;64<:5�O:APB;M�QAB<RM�KNASB8���01+1�TU
��*� VV1WXY� VX1ZY���[��\01+1�TU
��*� V]1XXY� VW1̂Y���_��	���̀	��/�)�
	� 2̂1]WY� VV1aY���b�����
��-��)�_�	���� ]1VWY� V1cY���.��,��	�TU
��*� d̂1WXY� ^̂1̂Y����	����--	�-� V̂1XXY� c1]Y���b��	��ef	��	��
��-g�	�)1h� X1XXY� 21aY���_�-�� 1̂XXY� 1̂2Y���Q4;:5�iN<R� GFFJF>� GFFJF>��� j�klmnopp�nmqrnst�uv�qwm�xslmtqymsq�zunqvupxu�nmpoqxlm�qu�nxt{��|4<75NM64<}�~�	�����	��	�����	��	-	��-��	����
��)	�������	�~������
��g�������	������		���-�-g��	����,	������	�#���� ������"�&�����#��&������&����������&�#������#������������������$�����������&������������������		���-�-g���	��
�����-��		�����	����-
))	--�
��*�����
)	����	�
���)�

	�-
���	��������	��	�)�
���g��
��	����
���	�
	������
���)��
����		�g������
��	����
���	��)�
��������-)�
������	1���Q:�5B�E�G�J�L<SBM;�B<;��B;NA<M��B5:;6SB�;4�;DB��B<7D�:AP��3BBA�3N�567�iN<RM��:<R�;DB�|NAAB<;�9MMN�BR��:;B�4���B;NA<�9M�4��H��F�EFEG� G��B:A� ���B:A� ���B:A�~������
��� Vd1dY� ^̂1XY� X̂1]Y�������� �¡¢£�¤¥¦§̈� ©ª«¬� ©­«¬� ©­«¬�����.
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��	����--
	-��������
-��*�)����	-f���	�e	-�����)��)	��-�������,��	������
������	��������������g���������������������
-�		-1�+�
	�e����-���,	������	��	�
)����������)�	-f�h��)��h	�e	��	,	��-�����
�	������)��)	1����	�
)����������)*�-	�-���������	���
	���
	-��������	������������)�����
����	�
)���������	i
��	
	��-f���	�	--	������	�
)������������)-����e	�)�,	�	�f����	�����	�
)��������������
-f��	)�

	��	��	j�	�����)���	�	�)	�������
����	-f��������	,��
���������)	--�����e��������
�������������f�����
��	����-�����-	��g-�
�*1�� ����*��	���	
	���-*-�	
-���,	����	i
��	��
���


�������
���)�����
����	�
)�����������e�����
	
e	�-�

-��)�
��	�	1��))������������klm2�)�
��	�	��e*���	�n���������--�)����������+���	��	���	
	�����
���-������-�on�+��pf��
�����kq������)��������-*-�	
-f�m2��	����	���������	*���,	����	i
��	
	�������	)	�,	�)�����
����	�
)�����1�mr�������-	�-*-�	
-��	i
��	���-�	)���	���

e	�������
�-������������
�kgms���
�-����
���*1����-��-*-�	
-��	i
��	��������	�	�
)������e	��	���	��������
)���*��	-���-�e����*f�	���)-f���,	-�
	����--
	-f��)�
������)��)	��-f�������	��
		������	i
��	
	��-1����t796uJv=79B�w�xy�+���-������	����O�����y�
)����������c��,	��.���)*�o.���)*p1�c�	�.���)*�)������-�
��*������	�	j�	)�	��	�	
	��-��������
�	���e�����	�
)������������)*1�������������*f���	��������������)-���-�	����	�	���)�
�����h����h����h	�	j�	)�����-		f���)�
��������������������
)���*��
��	-f�	���)-f���,	����)	f��)�
����������)����-f�������	-���f�������,	-�
	��������--	������)�����1�c�	�.���)*��	i
��	-�e�����
	
e	�-����)�
��	�	���O������	
e	��y,��
������y�
)�����������
����	�����	����)	��������
�-��	�)���	�	�)	1�c�	����	���j������	�.���)*���-�����,��	-���-)�	�
�	���������,	��	�
)��������-	
����-1����c�	�w�xy�+�O�����y�
)����������c��,	��.���)*���-���
���


����kz���
�-����e�����	�
)������������-��	i
��	��h��������	����-���h��*	��-������	h�e�����
	
e	�-f���������	,	�*�-
e-	i
	����h�g



� �� �

�����������	
	����
�����	����������	���������������� �!"#�� ���$�%���&�"����' ���"�(����
)���*�+	�,�)	-�.��)��)	�����/�,	-�
	��-�0+��/�)1�� � 23��

*	����	����1�4	�5	��	,	��	6
��������
���


��

5	�����	�
)����������
�-��-�)��-�-�	���7����5	-�����)��)	1���8�	�9�����:�
)����������8��,	��.���)*��	6
��	-���6
���	��*����,	��	;�	����
�	��	����<�
�����*��	��������)���	�	�)	-����	��	��5*�9�����
	
5	�-<�����������
������,	���)��,��*�-


��*1�=�>:�+����)��)	-�����-���	�)*�5*���-�������	-	��	����-<�7��)��)�
����-�7������	���,	����)	�	�	
	����������-���	�)*1��/���-���-�����!%'$�#&?@��@�����A?B���A����� �����&�� �&�B��C�D�?&E�"�"D�&��&?B���&�FG�����H�&����	������)�����)�-�������	�	-�1���� I�JKLMNMKLMKOM�PQ�RSM�TUVRMWXYZM[\MKOU�PQ�]P̂ZL�WMMR_K̀VaTR̂QQ�S_Z_K̀ �̂KL�OPWNMKV̂R_PK�bcdefghijkl��8�	�m��������>���	�	�)	����>�

�--���	�-����0�����
�=�7-������,	�������	)�

	��	����	�0�����
�.�
�	���/�,	-�����)��n0./�o��������-���	-��
�
-��3<�p223<�������	�0�����
������	
	������.
5��)�:
���*		-��	���	
	���+*-�	
-��)��n0�.:�+�o�����
�
-��p<p22q1�8�	-	��7��
�����
���7-�	��	)��,	�*���)�������	���	�
�r�������)���	-�������
)���*��
�*1�8�	�)��)	��-�-	������������A��G��H�&"��?C��?&���H����@����E�&�E�sD����#&?@��@�t�?�E��A�&�H�&��A?B��D����G��E�?��
��	�-�5*��
5��)��	�-�����
��-�������,	-�
	���5����-����
��	���u	����
)���*�������,	-�
	���-�������-1���/���-��
��������������,	���������
)����	-����)����	������	���
���-������������
����	
	�������	���	
	���-*-�	
��--	�-�5	����	�	��	��v7�	��	����-��	����
)���*����5����������
-�		-1�0�.:�+��-�	)���	-��������	���,	���������
)����	-�

-����,	����	,	��������	�	��	�)	�������-�-
���)�	����������7���	
�����	����
���	����
��	-�	��	)��,	�*�����	���)�	���*1�w�,	���������
)����	-���	�-
5r	)�����	;�	�-�,	�����-�����	������
)���*�-�������-�-
)���-���	��
�*������*���*1�/��	�	��	�)	��	�
��-���	���,	���������
)����	-�����	����
���	����
��	-������	���)	������	--
�	�������	�-�7�����	�����-
5r	)�������	�-�
	��5��������-1��� I�YZM[\MKOU�̂KL�xMK̀RS�PQ�]P̂ZL�WMMR_K̀V��bcdefghijkl�4	���,	�-		�������7������	��������
5��)��	�-����-*-�	
�5����-�����	�
)	���	��

5	��������
���5�����
		����-1�8�	�m���������--�)����������+���	��	���	
	�����
���-������-�nm�+��o�)���
)�	����yzp2�-
�,	*������	���	6
	�)*������	��������5���������)�

���		�
		����-1�����*v	�����-*-�	
-���������*v-	,	������	�	���-���	-��	-����	�������	�-
�,	*1�{����	��	-���-	-<�p3�-*-�	
-��	����	���������	�����,	������5����-�
		��
�����*<�q�
		��5�v
�����*<�����pq�
		��6
���	��*1�{��	�-�
		��5	�7		��|vpz���
	-��	��)��	�����*	��1�8�	��*��)����	��������5�����
		����-��-��-������7-}�����



� �� �

�����������	
	����
�����	����������	���������������� �!"#�� ���$�%���&�"����' ���"�(����
)���*�+	�,�)	-�.��)��)	�����/�,	-�
	��-�0+��/�)1�� � 23��

��45678�999:;<=�>?@A?�@B7CDE:FEGHI6J�KDLM85�NO�PBQJHI�PDLRHNL�SBLTR�UN67T�VDD8HLMR�WX<;YZ�
��4NLIJBRHNL[��.
�-
�������\��*�\����	��+	)�����3]̂_̀ab���	�c�\d�+�e������-��	f
��	�����
		������	�-���g�)	��	��
����1�h��-��-���*��)������)
��	������)��)	-�������	��-1������������*b�
		�����-�����	���	f
��	-���-������)�������
�
������e���������+�����	i�	����
�	������
	������	-�
�)	-1�h��-�)�����-���	-
���������������j		�����̀�����
		�����
��
�	-�
��������	1�h���
����
�����	�,�	g-b���	�e�����
	
̀ 	�-����������	)	--����*�-		����		�����
		���	--����	�1�e�����
	
̀ 	�-��������g�������-		�����	��̀�����
		�������*-��-����	-
������)
������̀�)j����
		������g�)	��	��
����1�k	���-���	)����l	��������*�)����	-�g�
����	f
��	�����
	��
	��������	�\��*�\����	�1�m�g	,	�b�g	�	̀��	,	�c�\d�+�-��
�����,	���-��g���̀����*�������	�	��	���*��	)��	������	���	f
	�)*�������
���������-�̀�����
		����-1����ADINnnDLT68HNL�9o=p[��qHM5�P7HN7H8E�� VDTHBn�P7HN7H8E�r� KNs�P7HN7H8E��� t�k	��	)�

	����������	�\��*�)��-��	��)����������	�\��*�\����	������	�
���c�\d�+����	�	��	�)	�����	�	�
��	���	���	f
	�)*�������
�������c�\d�+�̀�����
		����-1���� t�uvwxx�yz{z|}�w|~������|�wvz�|��U6I�M7NBLT[��m�-����)���*b��
̀��)��	�-�����
��-���,	�̀		������	�	�������	����̀����*�����	)�
��������	�����f
�����	�����	��b������)
����*�����	--������������,	-�
	���-����b�̀	)�
-	���	*�����������,	����	�	��	����
������*����g	�	�-
̀�	)�����)�,���-	�,�)	��	f
��	
	��-1����*��
̀��)��	�-�����
��-�



� �� �

�����������	
	����
�����	����������	���������������� �!"#�� ���$�%���&�"����' ���"�(����
)���*�+	�,�)	-�.��)��)	�����/�,	-�
	��-�0+��/�)1�� � 23��

��,	�4		�������	���
������*�4*���	����	-�	)��,	��	��-���
�	-������,	����	�	��	�)	��,	����	�&�5&6��"���7�8�&���7�9�:�5�"#���9������;��8��;6�:$����9;;<��6&&���� 7���=>�+��-�-
4?	)�������	���� $��5�9���;�59�������;�#���������9�:��9�9& �-��
)�
�	1�@���
����
�����	�,�	A-�A	��	���	������������
	-���	�)��--���)�����-����������	B
��	�*�)�,	����	�?�4�4	�����	����
	�������	��	���	
	���-*-�	
1�C�����,����������	�	��	���-����*�)�
�	�-������-��
)�
�	�)�
���)�
-	����4�	
-�A��������	--������������,	-�
	���-�����4	����
��	�������))����������
��D	�E�A��)��)������	)��*����	)���	)�
�����������	�	������	�����-1���@�	�F	����
	������G�4��E�����	,�	A������	��
�*�����	���*��	�-���4�	�	H�	�-	-������
���-�	��������	�-����-*-�	
E���-�-���	��������	�-���4�	�	H�	�-	-���	����-	��������	�����������	������	���
�������	�����1�FIG��	)����J	-������������	��������	���������4	�����	��*�
����	����������
�������	-���-�4�����	-������
���-�	�������	�����E���
-�		-�)���	�-
�	��������	*���,	���	B
��	��	-�
�)	-�����-������	)	--��*����
		����	��		�-������	�����1�@��-�)�
���4	�����	�	�������-*-�	
���	-�������,	�����	�����	�	��	�)	�������-���	�1�K�,�������	�	��	�)	�������-���	���-�������	�A������	����	�	��	�)	�����)���	-����	��4*�0�.>�+������4	-�����)��)	-1����LMNOPPMQRSTUOQ��VWXYXZ��[U\]�̂_UO_UT̀�a� bMRUcP�̂_UO_UT̀�� dOe�̂_UO_UT̀���f�g	��	)�

	����������	�=��*��
	�����	�=��*�=����	�������,	�G�=>�+����	�	��	����
������*��	��������G�=>�+�-����������������)�
�	�-�����1���� f�hijiklmnop������
-�		���-����
�*��	�-�����*�����	����
���	��	-���-�4�����	-������	���
-�		-����MqNMrT�Ss�S�r_cRMQT�rM_sOQ�Ot�NOPrS_SuvM�swUvv�PU\]T�RMvM\STM�T]OsM�_MsrOQsUuUvUTUMs�TO�OT]M_s1�/���	)������A�	��	�E����A��
��������A����
���	������	�	���	����
)���*��
������*������	���
���-���������������
-�E�������	�	���	�E����-
�	�,�-�������
������������	��-E���	���
-�		���-�S�RcT̀�TO�MqM_NUsM�tURcNUS_̀�RUsN_MTUOQ�SQR�TO�SNT�Ss�S�r_cRMQT�rM_sOQ�Ot�NOPrS_SuvM�swUvv�eOcvR�SNT�UQ�sUPUvS_�NU_NcPsTSQNMsX�+	)�����xy������	�@������	-���	
	������@�
-�-1�z>
���-�-����	�1{���@�
-�		-���	��������*�����A	������	�	���	�)	��������-D-E�4
����	*���	�	H�	)�	������	�)�
���	��������-�1��|}~}��~������~~�~����E���3��1�������E���3��z����=��1��2x�{1�@�
-�		-�)�������	�-���4�*�4	�	H�	)�	������
������	,	�*��
�)�������	��	���	
	���-*-�	
��-��	-���-�4�	������	����
���E������)
����*������	���	�������,	-�
	��-���,	����	�-�J	�����)�
��	H��*�����
4��)��	�-�����
����--	�-1������������*E�
�-���
4��)��	�-�����
�����
-�		-���	��������
	E�����)�
�	�-��	������
��*����������,	������)����������,	-�
	���	H�	���-	1�/���-�)��-��	�	����
�	�����,	����	-	�)��-������-������
�	���*��	�	���	��������	--�����-�A�����,	���	��	B
�-��	�D��A�	��	�����	H�	��	�)	1���



� �� �

�����������	
	����
�����	����������	���������������� �!"#�� ���$�%���&�"����' ���"�(����
)���*�+	�,�)	-�.��)��)	�����/�,	-�
	��-�0+��/�)1�� � 23��

45������#6&��78�6&� ��"#�&�6�����9����5��7�"#��:�� ��;���<6 $����9�&��"�������=5�75�������8����6����,	-���-���	���	1�>	-�����)��)	��-�����,	�-�����
��	�������	��?�	-�?�����
	
?	�-������)
-������	�����)*��--
	-�������	
������	������	�����@���	�������A�*����
�?�����
����	
	��������	�
��
���	1�.�
�	����	�	��������-�)����)��������	�����B�	�
�-
))	--�����	���	
	���-*-�	
-�����)�������A�?�����
	
?	�-������)
-����
���	�-��������)*�������	C
��	���	������	�����������-�����
��������������������	��	)��,	@�	���)�	���?����1���.
?��)��	���	
	���?����-�)����	�	���	�?
����	*�)�������?��)��	���	����	-���-�?�����	-1�D�	*�)����	�	���	��
��	-����C
�����	����	��-E���A	,	�@������	�?�����	�	)�-�����	�	���	��
��	-@����

-��
����F	��	�-���?�	�)��	@�-G��������)�
��������-	�	)���������
������������	���	��-�����	-��?��-�������	��7�#��6�<���"�����;��5��6����$��68�5�&�� H�I&8<����<����6�����6����������"����6�����;�<87�6& ����?����*1�>	-�����)��)	-���	����
�G	�)�	����	�	������-����A����������	��
��	���G��������
�	������)	--�����	�	�
��	������	���	����-���
�*����	J�	��������	��*�	����A��G�?	�����	�	���	�1�K�	��7����<�&����=5��5�&�6�<����6��������#&�#�&L�7����<�&6�����������M����9������N6���;67��&���56��6&���	�	,�����������*F����A�	�	���	���)������
���	������	�	�������)����	�-���?�*�?	�	J�	)�	�����)���&�M8�������5����8�<L��;;�7�����6<"�����&6������;��5���&8��HO�'�7�����PQL���""�����L��;��5��D������	-���	
	������D�
-�-1��-�-���	�����RSTSUVT�UW�XYTTZT[\V]B�N̂�_5��������;�#&8<��7�������	����)���
)�������������	-�������	��	-
��������	��	����
��)	���������,	-�
	��1�D�	���)
-������	���C
��*��-���A���	����
)���*��)�	�������-�-	�	)����������	���,	-�
	�����������A�	��	����-���9���"�����877��<�<��&�;6���<HO�3̀a��1b��̀cdd�ed���f��1�̀2ghi1�/���
���������@�	)��	��?*����	�����
-��*�	J�	��-@�A	�������	�	�������A�	����
�	���*����	��-���?	-�����)��)	1����D�	��	)�-��������	�	���	��-�����,	����)	��	)�-���������-�
���
��	�*�A��������	���-)�	����������	�j�fk�+�>���������	)��	�A�	��	�@��������A����
���	�@�����	�	���	��
�)����-����+����������������������	-1�D�	�	���	��A����	�-������A	���	�����	��A�	�	���	�>�����)�
���)��-��	���	�	������������-��
������*l���	@���	���-�?����*��	���������)	--@������A�@���	�-	�	)����������,	-�
	���
����	�-1�>�-	��
�����
��	
����)���G��A�	��	@�
��*��
?��)��	�-�����
���?����-���,	��	�	���	�������	-	��A����	�-1�D�	-	��	�	������-���,	��	-
��	�������	��		�������	--�?�������	�������������?�����
		�������
	�����
��	���	����)	--	-�
��	�	���)�	��1�K	��	)����F	���	�j�fk�+�>�������-�<����6��<�N<��7&���������6�M�:O������-�)��-
�������	��������
�G�������,��	�	C
��*�)�

��
	��-�
�������
�J�


����m̀dn�
������������	A�����	J�-�����
����	�-�A����
��?����������,��1�D�	�>�����)�
���)��-��	��������������	�	��������	����������,	-�
	��-@������	����������-�?����*������,��-1�D��-�A�
���)
����A��?�����
		�������
	��-�A	��1�D���
����
�����	�,�	A-�A����>�����
	
?	�-@���A	,	�@���	�
�o����*��	����	���������	*��	�����	������	��-���,�������	����?���������	-	���	�-�������������-		
���)���	������	�	���	��������������,	-�
	�����-)�	����������-�?����*������,�����-)�	����1�K	����	�)�
���	���	�>��������)��-��	����*����	����	�-������)�
���?	��	�	���	��������	�
��-���	
����)�����
	������)
-��������)*@�����)����	�+�����A�����
��	
	�������1�������*��	�	������-@���	�>�����)���	J	�)�-	���-���
�	����,	�-���������
��������������	�-
�	���	����	�	��������-�?	��������	��*�	J	)
�	���))������������	��	�
-������	��	�	������1��



� �� �

�����������	
	����
�����	����������	���������������� �!"#�� ���$�%���&�"����' ���"�(����
)���*�+	�,�)	-�.��)��)	�����/�,	-�
	��-�0+��/�)1�� � 23��

41�.����	--���5�����	)�

	�������-�
��	������	�.����������	
	����
����6�	���-��
����	
	����
�������7�89�+�5�-�)�
��	�	�����:;<=�>*�.:9�8��-
�����1�.:9�8��-
������
��	������������?<��	)�

	�������-1�@	�)�����
	���������	�7�89�+�A��������
���*����������
���*�)��-��	�	��	,	�*��	)�

	�������1����B����	�?<��	)�

	�������-C�7�89�+��	����-�����������-�)�
��	�	��==��	)�

	�������-C�)��-��	�	�������	)�

	��	��-���
-�D
�����E��	)�

	�������-C��������	��<��	)�

	���������-�
�F��5�1�����@	��	,�	5	��	�)���	)�

	�������C���)

	������������D
	-����	����	�A���������+������	���������
��	
	�������1�B
���	,�	5�)�����
-������7�89�+���-�)�
��	�	��=:������	��	)�

	�������-1���	���������	)�

	��������G:HI�������		-��������1��	)�

	��������G:H����,��	-������7�89�+�	-��>��-��������������������	��������.���)*C�+����	��)JA
-��	--�.��������.���)*C�������K��.	����
��)	�9,��
������.���)*1�7�89�+���-������	����	�+����	��)�.��������.���)*�����K��.	����
��)	�9,��
������.���)*�>
����-����������	��������������������	��������.���)*1�@	���-)
--����-�����
�F	����	)�

	�������������	�K�,	����)	�-	)�����������-��	����1�����	)�

	��������G:<��	)�

	��	���������	�A�����)��-��	���	�	���������	�	����	���,	-�
	���-	�	)��������)	--����+����C�-
>L	)�����A����I�����,	������
	�	�-C�-	�	)�����)���	���C������	�	,�������	�����)������-1�6�	�	���-�>		��-�
	��	�	����������+������	����,	�������,��	�	D
��*1�@	���-)
--��	�	����������-	�	)����������,	-�
	���
����	�-��>�,	�����
��K�,	����)	�-	)�����������-��	����1�����	)�

	��������G<H��	)�

	��	�������7�89�+�-��
��������-	������	�8��*�8�
�)����������	�8��*�8����	��>	��
	��	�������������	�A������
����
������*������
���-�	����	�+*-�	
�-
>L	)��������
)���*���M�NM&N��&��M��O������P��' ���"$���Q����N�#��N��R�C���)�
�����-�����)�
�	�-���������������������)*C�����-	��������	��

>	��������
�������>�����
		����-1�7�89�+��	����	���������	��	)�

	���������-�>	��	�����	)�	�������	�8��*1�@	���-)
--	���
���	)�

	�������-�
��	��
��*��>�,	�
��	����	�K�,	����)	�-	)�����������-��	����1����B
���
���)�

	��-���	���-�	�������	�+���
-����.������	)�

	�������-������S�)�����>	��51�@	���,	����������	����	��	)�

	�������-�5�	�	�5	��	�	5������������������	�����������	)�

	�������1��



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 22��

� 3456�789:4;� 3456994<=>?@6<� ABCD3E�E?>?8FGB6<�C6994<?F�/����
��H�I���������
.����.
�J�����+�
.��������������������K��������L�IM�-�������N����

���
�.������+�����
����+���
�����
��1� I���
���������O�������/����
��P�M����
�����������	�������	������������O�����
����������.
����������������.
�������M����
�������������

+,1� I���
���������O�������/����
��Q�0������-�+�
���R1I1����/�.����������

+,�-���������������
�+��������������
��������S�
��������+����
����
��-�+�
���/R����������������-���+������-�
�+�
�����

+,1� I���
���������O�������	
��
� T���I
�,�����
��+���
������������������+����

���
������+��U
���
������
�������
����,�����1�V�������+�����
���+���
�����
���������������������
��U����+���������
.������,����������
���������
������������������
�
���.
�����������������U��
���������������+�
��1� 0�N��J��W���+��������
���J����������������������,�������I���+

1�����O��������	
��
�H� L�IM�-�����
������
������������I��
���
��
��
���J
����+����
�����
,�
�1�T�
��J��
���

�J�
������X��
����������������+�����
����������
X���

+,���������

�
�������U���������+
�
+��+����
+��+����
��Y����������U����������������������
�N����
�J�����������
+
������
�.������������������������.�����+��
��
����N���+���
�
��1�/��J��
���
������U
��L�IM�-����U������+�����
+���������
�N���������-,������������I
�,1�T���������+���������+
�����J
����+����
�����
,�
��J��
��U���
�
��
1�
I���
���������O�������	
��
�P� T���Z���������
����.����������
�������������������.
�J
�������
�.���������������
����U���������������[

�U


�,�����,�
��+����+����\
�����������J�,�������
����.
�J���+����
�
��������
������
�����������+����
�
�.�
���
��]�������
��,�
���
������������������
���Y�����
+�
��
,�J
��������+����������X��+���������������������+
�����Y��������

��
+Y���������,����
�+������+�������.�
���
���
��+��
��
����N���Y�������������,��������������U
���X��+���
������
�.�����������������+���.����������
��������������,1�
I���
���������O�������	
��
�Q� L�IM�-�����
���X�
����J
���
���
�.��������+����
�������������
U


�,������
����
������
.���������
��
��Y����������������W.��
��+�����
�
̂��
��Y�����������
�
����

�+��
���������
.�������N���������1� I���
���������O��������	
��
�_� L�IM�-�����
������
�.����
����,�������+
����\�����UW�������+
���]�J
���������
,̂
�������������
�
�
��

+��
���������,���+��
�.����������������X��+�����
�N�������������������	���1���������+
�
+�

,Y�L�IM�-�����
������
�.����
���������
���������UW�������+
�����������J������+���
,������.������

���������UW������+
��������������
������������
�������
���+�����,���,���.���������
�������

�1� I���
���������O�������



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 233��

� 4567�89:;5<� 4567::5=>?@A7=� BCDE4F�F@?@9GHC7=�D7::5=@G�	
��
�I� J���K���������
������L

�����M
���N�
�
�����������

�+��
������������������������������
�
����
��������
���������L�
��+
�����������+���
��

�+��
���
��
��O���������
������������O�,����������P������
,���������
M1� Q���
���������R�������	
��
�S� T�QU�-�����
������L

����������������L�
��+
�����

+,�O
���+���������
.����
��

�����������+�������O
��������+�����������L�
��+
������+���1�V�W�T�QU�-�����
���M��
�����������
L


�,������L�
��+
��������������

�+��
����������-,����X�����Y����O���������

�+��
����M+�����������M
���N�
�
����������X�L�������������
���L��
��L,��
��+�
���+����
L��
������O�����������

���O�
+�����������NO�
������V
1�1�L�
�O����
����������

�+��
����L�����


�O
��
�����������.��������W�����O
�����O�
�������������

���O�
+�������.��NO�
������O
�����������

�O��+����������

P�
�
�,�
��������������
�����
.�������Z���������1����+������������
��������+��
�
���
�������������L�
��+������
����
,�L���������Z���O���������������

�+��
����M+��������������.���������1�[�

��O��O����
��������L,���������������,�+���
����+�����
�O�
��������L�
��+
������+���X���
������
��L�������+
���
,����+
�
���
��
���
�.����������

+,1�VLW�T�QU�-�����
���M�
����������������.��
,��������
���L�����������Z���
���M���������+�����+����������
������
.�����\���������
���������+�����
�O���������������+������������
���������L�
��+
��1�
Q���
���������R��������

	
��
�]� J���K���������
����P�
������������P������
,������������.
����L,�����������
�
�.��������+����
����X����
��������+����
����X�������
.�����P�
�,�+����
��������.
���������+�����,�
�������
�������

�O�����K�����������
����+���

��+��O
���������

���
.���
�
+��
�����P�
��������+����
����
��T�QU�-�
�.����������
��

���1� Q���
�����̂�_������
,���������������O�L�
�����L�
�����L,�����������
�
�.��������+����
����X����
��������+����
�����������
.�����P�
�,�+����
����1������R�������	
��
�̀� J���K���������
����P�
���
�.��������+����
�����������L�
����+���

��+���������VP������
,�������
����������

,W������a�( b ���!c��)"�!�$�&�d�$%� e�d��f !c�!c��ae( �g��%(�a � ����������
��

�������
���
�.����������

+
��1� Q���
�����N���
������L����
��
��������L,���P�
�
���������L

+����Z����
�.���������������������������������������++�����������L�
��+���

��+������������������

,�O
��
��hI���,�����+�
������,�������1�����R�������O
�������
��
�����������+�����	
��
�i� T�QU�-�����
��+���
���������
�
���������L,�-��.
+�����������.
����L,������+����,��������
�������
+�
����������
�+�.����������+���
����������
��������I3j��
�+�
����������
����������������.���������L���1� Q���
���������R�������



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 232��

	
��
�23�4�56�-�����
�����7��
������������������
��
��������������
����������������
������+��8��9������������8�+�����
��
����������
��
�
+������+����
�����:�6;�.�
���
��1� 5���
���������<�������	
��
�22�4�56�-�����
������������������
��=�
��+����8����
+
�
=�
���������

+��
������+�����������+����������������9��>=��
��=�������������������+���
������

+��
���=���������������

+��
��������+���
���1���������������,�����9��
���������������

����

+��
��������
��
8
������+���
����8��������8�
��
��=������������
+�

,��������������
�+����
+��

�=������9��
��

>�
,�8�����

,�����+��8
�1� 5���
�����?�
��
��������9���������@:4A�������
��������,��������

+��
���9������������
��B32C�����<�������	
��
�2B�4�56�-�����
������8

�����
��
����
���9
����������,�
+
��������8�+�������������+�
.��
������
������
+�
���+����1�-��+
�
+�

,=�
��+���?8
���
�
=�+����
�������+���
�������++�������������

+��
�����
�+����
+�

,�9


��

�
�������
�,��������,�8����������9
�����7
��������


�����
��
�������
��=������

�9�����A
��8


�,�A�������������>�������+>�������
+�
���+�����
�����
��
��1� 5���
�����?�-������D��������.���8,�����;���������<�����������������������,�
+
������������������+�����+��9
���4�56�-����
��
����������
8
�������E�
������,���8�
�����
�����
+�
����������
�+����
+�

,1��F�9�.��=�4�56�-��������E�
������
���9���.�
������������8�
�����
�����
+�
���������������������+���=��
�+����
+������
1��	
��
�2G�4�56�-�����
�������
H���+�����������
�������
�
���
���8?+������
���
��+����8����
+
�
=������
��
�+��������


�,1� 5���
���������<�������	
��
�2I�4�56�-�����
��+���
����9�,������7���
���������9����
�������+������7+���
���J3���,�1� 5���
�����K�4�56�-������
9�,��8���������
���+�������������7+������������
�������+���
����
������L3���,������������
����������

+��
�����E�
����������.��8����+���
����1�/��
���7+������L3���,������
,�
���8�+���������������
������8�,��������+�����
����4�56�-1������M���(��N�O�P���!��!Q��RS�TU����
�������+�����9����������
����������	
��
�2V�/���++�����+��9
���
������,�8�������+�
+��������8

���������������4�56�-�����
�����������������5
�,�5���+

����������5
�,�5�������8�����������������������;�������

�������
�,�������
�
���������-,�������8W�+������
��+
��,����������1�-�+��������
�,�9��
��
�+
����8�������

�
������<�X�Y�����
��������������@�����
��������Z�X8Y�-�
�+�
������
���
�+�����
�X
������
�����7�����
YZ�X+Y�������+��������
��������
�
�����

+,X������
�
���=�����������
�,�����

�+�����������

�+�������
�
����9
��������
���������������5
�,���������
�A���������YZ�����X�Y�-���
����������8��������
�
������8���������
���1��
5���
�����?�-������D��������.���8,�����;���������<�����������;������
���
�+����������+��������
��=�8���;�����������
����������+��������
�������
��8���
��+�����������5
�,����������������4�56�-1�



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 234��

	
��
�25�6�78�-�����
������������7����������������������
��
����������������
�����9��������:�����,���
,�:������.�������+�����;�<+������������������=����>�
������.��>�����������������
����:

+
,��
�+
����1� 7���
�����?-������@��������.���:���������
�+���
����A
�����,��B��C��
+������D��������
�+���
����������
���������+��������
���A������
�1�	
��
�2E�6�78�-�����
������:

������������+���������
.��+����������������9����>�����9�����7��
�>���������F�>�����������������.
������
����
��������������
:


�
�����+��������
��.��
������.�����+������
�.����������

+
��1�G����������+��������;�������������������+�=�A������,�
+�
����+�
+��������7����<������F����1� 7���
�����?�-������@��������.���:,�����9���������D������������������
��������������
:


�
����������9����>�����9�����7��
����������F���������

����
������+�������9����������
1���	
��
�2H�6�78�-�����
������:

�����+�����������/������
����
�����
�
�����������+�
:���������
��������������
:


�
�������������
�
��>���������
������
����
���B��������
�����
��
����
��A
�������9�������������F�����
��������1� 7���
���������D�������	
��
�2I�6�78�-�����
������.������/�.��������7���
�����7����������������F�.�����+�������
>����A�

����.��
�����������+����������+���
��������������������������F�.�����+�������
>��������+���
�����A����
�:������
��43221� 7���
���������D�������	
��
�43�6�78�-�����
��+���
����
���
���
�����+���
�����������������+�������������+��+���
�����+������>���+�����������
�����������������������
���������+���
����>�+���
�����+�����
�
��>����J���+,��������
���>����A�

�����������+
�
+����
��������������
:


�
����������+���
����1� 7���
���������D��������	
��
�42����6�78�-�
�.���������������������
�������������������
��
+������.����
��>�����9���������
��+���
������
����
����������
���
�.����������
�+�
������+��������������������:K�+�����9����?�����.�������������>���
�+�
���+�
���
�>�������
�.����
������
�+�����
�1�;�+L��A
������9�����������.���
����
���
��+�
��=� 7���
�����?�-������@��������.���:,�����9�����G���������
�,������L��
�.�����������������:������

,���
���������������1�	�����
.�����J�
�,>�����������+����
�������.��

�
�����
�+���
��1���
.�����J�
�,������������������:�������.���:,�����9��������
�����������+���
����������������A
��
��+����
����
��

�����������;������MN3��

�������A�����������������M233��

�������

�A���������=O�����9�������+�
.��������
�
+��
��������������������������+����
�������L������+���
�����1���,�������
�
�+���
������������<+�����������
��

�����������A��
����������:�������.���:,�����9����1��	����

��������������������������

��;��:

+��J�
�,>��
<���
�+���>�+���
����������
�
��>���
.�������
��������������:

+����
�������=>�����9�����������������.����,�
�.�������1�����D���,�����A���+��������
����



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 234��

	
��
�55�6���7���������
������8

�����������������
��9���
����:�����
��������
�����+���������������+���
����:�����
��+���
������������
��+�����������������8,���������+
��
��������8

+�����
���	�������
�����;���	�<�������������
+���/���
��������9���
�
�����8

+��++���������;�/9��<1� 9���
���������=�������	
��
�54�6���7���������
��+���
�����

�
���
�������-������
+��
���
���9���
����1� 9���
���������=�������	
��
�5>�?�9@�-�����
������8

����������
����A���+,������������
��
+���.
�B������.�����+����

+
��1�/������,�����������
����
���������������������.��,�4����C�,����1�6�����

+,���.
�B����A���+,�����
��8����+��������;��
��+��
��8�������
������-������������D�.�����+����
�+
�
������
����+����

+,<1�/���

,:��

���.�����+����

+
�������
��
��
+�������������������

+,�B����
���������.��:�����
������.
�B������E����������1��
9���
���������=������:�������

+
���B�����
��
���������+
�
+�

,����

����B
��
��������

+,:��

���

+
����������8����.
�B����.��,��
.��,����:�������������������

+,��������+�������������������

+,1�	
��
�5C�@���8

�����������.�����+����

+
��=����
���
�������������
�����

+,F�-������
+E7��
������
���
�����

+,F�����D�����������+��@.�
���
�����

+,1� 9���
�������D�����������+���.�
���
�����

+,�
���
����,�
���
�+�1����������
+��
���
�����

+,�����8����
��
���������
�+��532G1�����=�������
������:��
�������������
��������������������
���
�������������
�����

+,HB����,���+�������
��������
����	
��
�5I�?�9@�-�����
����.
�B������������/�.����������

+,�-�������������������
�.����������

+
�������
�+
��������
������.���
����
��
���D�.�����+�������
1� 9���
����1�6���7�������������������.
����/�.����������

+,�-������������J+��8���5>:�532K�����=���������	
��
�5K�?�9@�-�����
����������7�����9�����
+��
������

+,����!L��M�N(O&��P�Q�(�N�R��SN�TN�U� 9���
���������=��������	
��
�5G�?�9@�-�����
�������������9���
�����������7��������8�����+�����:�B�
+���������+���+���
������������8H+���
��������������
�������V
���;�1�1����
�������
�W�9�����
�9���
����:���
.����/�.��������9���
����:���+1<1� 9���
���������=�������	
��
�5X�?�9@�-�����
���������
Y��D�.�����+�������
������������
+�H��
�������

+
��������

�+����
����
�������������+�
���������������
�������
���7��������8���������
���
�����


��
�,�B
��������� 9���
���������=�������	
��
�43�?�9@�-�����
��������
���D�.�����+�������
���������
��
�+
�������+���������
.��

�������

����

+�8
�����
+��
��
�
��
��:��������,��������+��8,�7��������8�������������1� 9���
���������=�������



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 234��

	
��
�52�6�78�-�����
������9

�����������
���������
������9��+���
�����9,�:��������9����
��;�
+�����,����
������,���.����.
�;��������������


���;
���6�78�-���.�����+���������
+����

+
���<����
9
,��=�������������>1� 7���
�����?�-������@��������.���9,�����:���������A������1�6�78�-��������������
���������
��
+���.�����+���������
+�����
�
��B��

�:��������9��������8=�+��
.��-������

��-�������������8+����
+�/��������;�
+�����
�������,��������������.�����+���������
+�B�����6�78�-�������.���
���

+
�������������������
+�
�
�����1��	
��
�5C�6�78�-�����
��;��D�;
���7
�,E��8��
+��7���
��
�������7
�,��������,��������������
����������
�
�?��������
��+
��,��������
+�����
�
��1� 7���
���������A�������	
��
�55�6�78�-�����
����.�
���������+��
�����������������������+������������:����B�;�
+��;��
�����.�����
�����
����:��������F����������+��
����
��1� 7���
����������A�������	
��
�54�6�78�-�����
������9

���+���
�������++���
9


�,������������
����
����������

�
���:�����+���
�����1� 7���
���������A�������	
��
�5G�6�78�-�����
��+���
����+����+�
������������
9��
������������
���9��
�1� 7���
���������A�������	
��
�5H�F���:���������
�������
����������.����

+
���+��+���
������������
��
�
��
����������
��
+��IJ�KJ! ����L�M�J(N&�����������+�1� 7���
���������A�������	
��
�5O�F���7
�,�����6�78�-�����
�������

P��+�����
+��
������+����������
���
���?������������
+������
���+
�
��
���
��1�7���
����?-������
+��
���
���
���
�+������A��������



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 234��

567�879:;<=:7<;�>?5�87@A�BC;@DEC=:F�/�.����������.
+������+����
�
������.
+������.
����G,�����/�.���������H)��I�JK�LM����I�N��!$��!�OPK�QR��
�������
���+����
��������
��
���
.��������������������������������������������������
.��
�������
�����������,�����������1�S�����

.��,������,��
������

����T���������,�+
�+������+��T�+��������,�
��

+��
������������������G������+������
������
�������
�����������������
���
�+�����������������������,��G

���
�������������������.
��������������������1��S�
����+������
������
��������������.
��T��������

�����G����

�����������T��++����
��T�
���
������U���.
+�����
�.����������+��������
���1���,��++����
��T�
���
T������U��
������
�
������+�
G���
����
�����������
���
����������
������������������

���
,�G��������������
��1�/�����������+����
������++����
��T�
���
T�������U���.
+��V�W� ��XV��W��������I�N��!$��!�&�Y�W�(�!V�W ����Z�JY((��!��V[��V�W� �!�(%(�!V! ��K��S�
����+������
��
������������������
�
�������
��������������
,���������
������G��+��������������.
+�������
�
���������,����+
�
+���+������+
�+������+��1�S���+��������
����
��������,�����G��������������I�N��!$��!�&�%(�� $ �V("�V�V�"� ���Z�%YX� J�"�VNV �VX��� �Z�($V! ��K�QR��J��!��!��Z�!R ��W�JY$��!� ��$VW��VNV �VX������V��MV�� �O�XV� �\�[ !R�Y!�[V((V�!"��Z�V�"�] �WK�����I�N��!$��!��W �J�V $��V�"����V��� VX 

�,������,����������������
̂��
�������
��������������+������G,��������
�
����������,���

��+���
�+�����������+������1�����/�.��������������.����

��
������������+������������
����+�����1�_������������
����+��������,�G���������+��T�������T����������
�����G,���,�������̀
�����������U������̀�
�����+��������������/�.��������1�����/�.���������0-��/�+1�
����������

,����
�������
�.����������.
����̀
�������01-1�-�+��
�
�������aU+������b���
��
��1�����/�.���������
���
������
�������̀
�������b�����
�,�	�������S���
���b���
��
��������+�����
�,����
����������������+�����
�,�����
�����.
��������
�������G����������_��
���
�	�����������+
��
��1�S�������/�.����������cd�	���������e���
�+
����������������
���.�

�G
�������̀�
�������f�������g������/�.���������0-��/�+1�e33�a1������
���-�����T�-�
���h33�b�
+���T�/i�j3j32��SS_g�����/�.���������b���

��+��k��
+���l������
+�e3ee1��

��
����������.��1�� �



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 234��

���
��������
5��6��+��������
��������
5�� �



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 234��

56789:�;<=>?@�ABCBD979CE�<6FGE�� HBD9�56789:��� IJ�<KE6B:GBL�A9EMNFOP�<OO67QEGNCOP�R6CFGCD�BCF�ICCNSBEGS9�@E:BE9DG9O� ��/121� ;<=>?@�OMN6LF�:9SG9T�TM9EM9:�O9K6:GEG9O�L9CFGCD�BCF�BD9CE�NS9:OGDME�KN6LF�:9O6LE�GC�NQQN:E6CGEU�KNOE�OBSGCDOV:9S9C69�9CMBCK979CEO�N:�BFFGEGNCBL�:GOW�7GEGDBEGNC�89C9XGEOJ� Y2���� IIJ�ICS9OE79CE�H9:XN:7BCK9V<OO9E�<LLNKBEGNC� ��//121� <NC�:9KN779CFO�K:9BEGCD�B�XN:7BL�Q:NK9F6:9�EN�9CO6:9�DNS9:CBCK9�Q:NK9OO9O�B:EGK6LBE9F�GC�EM9�QNLGKU�B:9�KN7QL9E9F�NC�EM9�7BCFBE9F�KUKL9J� Y4��//1Z1� <NC�:9KN779CFO�BLL�X9F9:BLP�OEBE9P�BCF�LNKBL�L9DBL�:9[6G:979CEO�89�9\QLGKGELU�OEBE9F�END9EM9:�TGEMGC�EM9�IH@J� ]Y��//1Y1� <NC�:9KN779CFO�BFFGCD�LBCD6BD9�EN�EM9�IH@�EMBE�OEBE9O�BLL�7NFGXGKBEGNCO�EN�EM9�FNK679CE�B:9�EN�89�:9SG9T9F�8U�EM9�BQQLGKB8L9�KNCO6LEBCE�BO�T9LL�BO�XGF6KGB:U�KN6CO9L�Q:GN:�EN�89GCD�Q:9O9CE9F�EN�EM9�̂NB:FJ� _4��//1]1� =NCOGF9:�GCKL6FGCD�B�797N�X:N7�EM9�BQQLGKB8L9�KNCO6LEBCE�BCF�XGF6KGB:U�KN6CO9L�XN:�BLL�B79CF79CEO�NX�EM9�IH@J�̀M9�797N�TN6LF�B:EGK6LBE9�BCF�FNK679CE�EM9G:�BD:9979CE�N:�FGOBD:9979CE�TGEM�EM9�Q:NQNO9F�KMBCD9OJ� _a��//1_1� =NCOGF9:�EM9�K:9BEGNC�NX�B�KN7QLGBCK9�KBL9CFB:�EN�XBKGLGEBE9�EM9�NS9:OGDME�NX�KN7QLGBCK9�TGEM�EM9�DNS9:CBCK9�GE97O�B:EGK6LBE9F�TGEMGC�EM9�IH@J� _b�//1a1� =NCOGF9:�GCKL6FGCD�QNLGKU�EB:D9EO�BCF�:BCD9O�TGEMGC�EM9�IH@J� a2��� IIIJ�>KNCN7U�BCF�>XXGKG9CKU�NX�<F7GCGOE:BEGNCVABCBD979CE�NX�EM9�@UOE97� ��///121� >\QLN:9�BFFGEGNCBL�KNOE�OMB:GCD�B::BCD979CEO�TGEM�;<RHH�BCF�cH>?H�:9DB:FGCD�7BCBD979CE�LGB8GLGEU�GCO6:BCK9J�� d4���� IeJ�fNS9:CBCK9� ��/g121� c9�:9KN779CF�EMBE�;<=>?@�KNCOGF9:�BFNQEGNC�NX�EM9�89OE�Q:BKEGK9O�QNLGKG9O�EMBE�MBS9�CNE�899C�BFNQE9FJ�R6:EM9:7N:9P�;<=>?@�OMN6LF�KNCOGF9:�BFFGCD�:9X9:9CK9O�EN�9\GOEGCD�QNLGKG9O�EMBE�B:9�CNE�KNCEBGC9F�GC�EM9�̂NB:F�fNS9:CBCK9�ABC6BL�GEO9LXJ� bZ��/g1Z1� <FNQE�B�?9QN:EGCD�BCF�ANCGEN:GCD�HNLGKU�BCF�KNCF6KE�BC�BCC6BL�?9QN:EGCD�BCF�ANCGEN:GCD�S9:GXGKBEGNC�:9QN:E�EN�EM9�̂NB:FJ�� bY��/g1Y1� c9�:9KN779CF�EMBE�EM9�=GEU�KNCOGF9:�KMBCDGCD�EM9�=GEU�=MB:E9:�EN�D:BCE�;<=>?@�GCF9Q9CF9CK9�EN�F9E9:7GC9�EM9�X:9[69CKU�BCF�EG7GCD�NX�;<=>?@�8NB:F�799EGCDOJ� b_��



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 234��

/5161� 78�98:;<<8=>�?@A?�?@8�BC?D�A<8=>�?@8�BC?D�B@A9?89�?;�ECF8�GHBIJK�C=>8L8=>8=?�AM?@;9C?D�98EA9>C=E�GHBIJK�N?AOO�@C9C=E�A=>�:;<L8=NA?C;=P� QR���J8>S�@CE@�L9C;9C?D��TUM8S<8>CM<�L9C;9C?DV�W988=SU;X89�L9C;9C?D�� �



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 234��

��������
5�678
������/����.
�9����� �



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 223��

456789�:;<=>�;?�6;@@ABBA;CD=BE�� F����
��G����F�H

I�J����K���F�-������K���F�G,���
����
IL�����
������F�M

I��-�������F�-����N���-���L�O
+������
�����F��
+���
�N

P
������456789�9Q<??E��� F�H�R
���.�����
��L�-��
���S����
������
,����F�T����S���,L����
������U�����
��������L�HV�+��
.��W��
+���F���,��	�������L�K���
�G�����
�X�� !"��!!�(��"&��YZZ [���F�\�����	��
��L�]
.
�
����������L�̂��
��L�N�

����L�S�,J�+P�F�S�,���	�_
��L�/�.��������W��
+���///L���J

+����P����F�M�

�U��

�
��L�U�����
���������F������,�̀���L�G/W�F�N

P
��K,L�/�.��������W��
+���///L���
.�������P����F��������W,�R�
�L�]����������
�G�
����++���������F��
�V���J����.
+�L�̂��
���S����
������
�
�����
���]
.
�
���F���
��
���_���L�/����
��]����������
����
����������F�	����
,��-����L��+�
���G�
���S����
�����
,��L����
�������-��.
+���]
.
�
���F�]�
��N���aM��,��L����
������U�����
��������L����J����S����
�������-��.
+�������7bQD=C<c�5dQe<=fE��� F����
�����
�L�HV�����
��+����,L�-���
�F����,�g����L�HV�����
��+����,L�-���
�������� �



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 222��

�
��������
3�45-�����,����6�+���������7�������������+�
.���� �



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 223��

456789�:;<;=>?><@�5ABC@�D<C@C;E�FGHA?><@�8>IA>J@��D@>?�KA?L>M� FGHA?><@�F>JHMCN@CG<� FGHA?><@�8>H>CO>B� F;@>�8>H>CO>B� 6G??><@J�P� Q><>M;E�D<RGM?;@CG<��� -������������S����
���
���
����.
�
�������

+�T
���������-,����� U��� � �V� ���
�
�����
.����
������

+�T
���������-,����� U��� � �S� V���������
����
�����������W�����,�3X2Y������������ U��� � �Z� �����
���������������+��,�������
���������.
�[����
��� U��� � �\� ]���
������������������
�� U��� � �	� �̂���
_��
���
�S����� U��� � �� � � � ��̀ 5B?C<CJ@M;@CG<a:;<;=>?><@�GR�@b>�9cJ@>?�d�efghihjklmkhno�pqroijoj�d�eskhno�mif�tmjjhno�umimvogoik�d�wrolmkhximy�txyhshoj�z�tlmskhsoj��� .̂���

�������
���T�������������+���
�+�
�,����3X2Y������������ U��� � �V� {�
��������+�
��
����������T�����������.�
����+�����������V�����������.�
����+������

+,� U��� � �S� ]���
����
�
�����
.���|�������������+���
�+�
�,����3X2Y�����������}������������
�
�
������[����
���������+���
������������
�
�����
.���|�����������[����
������ U��� � �Z�� -�����,����V������������������.�
��|�������������+���
�+�
�,����3X2Y�����������}��

�+�����T,�+������,� U��� � �\� Z��+�
��
��������,�+�������+��������
���������������� U��� � �	� ��������������������
��
�������
���������������
�����������������
����+��������
��������+��������
���� U��� � �~� ��,�����
���������
�
�����
.���|����������+������T
�������� U��� � �



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 223��

4567�897:6;� <=>976?5�<6@>;AB5A=?� <=>976?5�C6>6AD6E� <F56�C6>6AD6E� G=776?5@�H�1�1I�/������
�����
��I�JK�I����+������L
������
���M� ���������
���������������������)"�!�$&�� �N��!$��!�%(��(O$����.
�����������P�����H�1�1I�/������
�����
��I�JK�I����+������L
������
��� Q��� � �/� ��,����
,�
������+�
.�R����
.��������������������������
���������.
�S����
��� Q��� � �T� U
��
�������

�
�.�����������������������
�+�
�,����VW23�����������I���X��Y( %! ����Z��OY[�$O�O��(&���!"��\����������+����
�������+���
������+�������L,���+���������I������OY[�$O�O��(&��(�!](���̂"�"�O(����
���������.
�S����
��� Q��� � �_� �����
����������
�.��������+����
�����I�+�����
���L��̀I�������+��
�
���
���
����������������+���
�+�
�,����VW23�����������I�L��̀�����S��L,�+������,� Q��� � �U� ��

+
�����
������������������
�����������-,����� Q��� � ��� ��,������������
�������
���������
���������.
�S����
��� Q��� � �a� b��+�
��
�������������+���H��c���������.��
�,���

+,�+���

��+�� Q��� � �d� �
�̀��������������

+,� Q��� � ��� P��
�����J���
��
�,��
��� Q��� � �e� ��,�S�
�������
����
�������������
�,����R��������++�����L


�,�����
f����
�+�
���S����������
�,�����L��������
��������S��������L������
��������������S���� Q��� � ��� )"�!�$&��g�� Y"�hO�]O�� Q��� � �� � � � �i� j@@65�jkk=>F5A=?�l�4?D6@576?5�m6;n=;7F?>6�o�pqrstuvtw�xyrz{|}��o�~��y}r�y�r�pqrv�vrvy}�o�p}}yr�pww{qtrv{�� ���� /�.����������

+,�-���������� Q��� � �P� ��,���+�������
���������+�������������+�������������
������������
��I����
���
��I����������
��� Q��� � �



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 223��

4567�897:6;� <=>976?5�<6@>;AB5A=?� <=>976?5�C6>6AD6E� <F56�C6>6AD6E� G=776?5@�����/�.����������

+,�-���������H�,����I����
���������
������/�-�J� �����
��+����
�
�.�
���
����������������
�+�
�,�����KL2M��������������������������
�������
���
��������-,������ N��� � �O� P�+���+����
�
��Q���
��+������,��������������
����
�+�
�,�����KL2M������������ N��� � �P� P�+���+����
�
����
����������������������
����
�+�
�,�����KL2M������������ N��� � �	� P�+���������

�+��
�������,��������������
���������.
�I����
��� N��� � �R� P�+�������S

�H


�
�������,��������������
���������.
�I����
�������������������.
������������
��������+������
��� N��� � /��	�T
���

���U� J��
��
����V����������
���������H,�
�.��������+����
��������
���������.
�I����
��� N��� � /��	�T
���

���/� O��+�
��
�������������+�����������������
����������
�,
��������������

�+��
��� N��� � /��	�T
���

���W� X
��
��������+���������

�+��
�����������H,�����Y��������
���������.
�I����
����������������������I�,�
��I���+������� N��� � �Z� ��,���H�
��+
������+�������������+�������H�,�����������������
������/�-[�I��������������
H


�,�������H�
��+
��[�����
�����
�
+��
�����������Y��������[�������������������
���+�����
������������+���

��+��I
�����H�
��+
�����\�
�������� N��� � �X� ]������
,�
�.�����������������+�����������
�+��W�����,�KL2M����������H,�����
�.��������+����
����� N��� � X[��[�̂������������+��� _���
������H��+����V�+�����
�
����
�+��W�����,�KL2M� N��� � X[��[�̂������������+��̂ Y��+����V��������+��������+
��������
�.���������������[����
���I�����������H��+����V�I���+����������
���������.
�I����
�������
����[�I�,� N��� � X[��[�̂������������+��̀ O��+�
��
���������+��������������������+�
+�
��
���� N��� � ��� ����������
�+�
����������
���
�����

+
��a���+������� N��� � �



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+�������/�.���������0-��/�+1�� � 223��

4567�897:6;� <=>976?5�<6@>;AB5A=?� <=>976?5�C6>6AD6E� <F56�C6>6AD6E� G=776?5@�H� ������

������+�������.
�I���+�������
��������JK2L������������ M��� � ��� N���
�����������
,�O��+����P�+�����
�����������������
�+�
�,����JK2L������������ M��� � �Q�-Q�N����������������������-� ������+
���������
,���������������P���.�
����
�+��JK2L1� M��� � �Q�-Q�N����������������������N� �����
,���������������P���.�
������
��
.
���
�
�.�������������������


R����
�+��JK2L�S��O

+�������+
����
�.��������T� M��� � �Q�-Q�N����������������������0� U�+������������
����
�+�
�,�����JK2L����������������


�������
���+������������
,��������
���
�+���
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1�ŵ6�X�1�=�_3<<Ua6���1�2U<mV2U=̀1��|�
��
�6��
+�����@1���������
��X1�n���1�>}(�?~!eh�-:


6�����d $�gD�EFGHIJK�FL�MFHNLFKOF�PJIJQRSRIN6�]�
1�̂U6�X�1�2�_	�

�3<22aT�2Ub3U1��9��6�7����6�5�����;1��,���6������,���;�
�A,1�>d $ �������
,T���|�
������|������
����������������;�

��/�.���
���
��-�++�����
�-��?!�� ��gD�[\R�EFGHIJK�FL�MFHNLFKOF�PJIJQRSRIN6�]�
1�=36�X�1�3�_3<2wa6���1�4<b�4U1��n
���
6������
1�>r �~�����|��T�;�,�/�.�������u���yt�~�gD�����
����������
+
�1�=�	�A����,�3<2̂1��-�A���
��6��
:������-����:�������
��
1�>���� Z! ���
��cl�
�,������! ��gD�EFGHIJK�FL�MFHNLFKOF�PJIJQRSRIN1�]�
1�=<6�X�1�=�_-������3<2=a1�



��

���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+������/�.���������0-��/�+1�� � 234��

���-�5���
��6��
7������-����7�������
��
1�89:;!�(�/�.���
������������
.��-7


<�24�=5���.��
���������
��>�?�����@A�
�,�)!(:!�� ��BC�DEFGHIJ�EK�LHMNOPQHR1�S�
1�TU6�V�1�2�W-��
���T42XY1��Z��

���6�[���,�����\������]��.�����1�8̂_���
������	�+����̀�a��! ��BC�����b�c
��1�T42d1���]����+��/�������
���efgh�ifgjklmno�piqo�irqo�eq��������6�01-1�s
��+�������]�������s�.�
�����������b�c
���/�.��������]����
�
��6�/�+1�t2132T13u2>232v���
+1��
�����w���1+���s
�+
�
����x�
����+����������5���������+���5,�����\
�5�
�/�.�������������������x���6����
.
�
�����������
+6�����
���������
������
�
,�����
���
���
���
�
�.������1�V���
���
����
����+����������
��5����������������������
���
.�������������������
�c������,�����
+�
�������+�����
����,����+
�
+�+���1�/������
������5����7�������
���+
�
���.
+�6������+�
�������
������5����7������������
�������
����+�������
���1�]����
������c


�5���
������������c���A����
�������
���+��������5���+�������
.��
��
.
���
��
���+
�
���.
+�1�/��
.
���
��������+���������������7�
������������
���+
�
���.
+��
�������+��������
���c���������
�+
�+������+��1�x���
�������
���+����
��������
��
���
.��������������������������������������������������
.��
�������
�����������,�����������1�x�����

.��,������,��
������

����6���������,�+
�+������+��6�+��������,�
��

+��
������������������5������+������
������
�������
�����������������
���
�+�����������������������,��5

���
�������������������.
��������������������1�x���
�������
���+����
��������
��
�����
.�������������
����,��������>�����
����,�����+����������5,�����b�c
������5����

�5
����������������+�����

,��

�
�+
��
.�1������b�c
���������������������������++���+,����+���
�������������
��
�������
�������+������5����
���++�����5
������
��++��������������.
����5,���
�������
��1���

��+�������
�������
���
����
�������
�
�
�����������
���
�+���
����������������1��x�
����+���������������+����
�������������������+��
�
��������

+
���
��������,�7
���������,�����5���������������+�6�
Y�
����,�y��
��
+�
���c�������+����������������

+
���
���
�����
��������
�cz�

Y������,�������c����
��
����
�c��
������7����+����������������

+
���
��z����


Y�
���������������7
������������������

+
���
���
������A��

�
�����������1�/��,��������������������c�����������
�.�������������+����������.
+������+�
5���c
��
����
����+������������
��5
������,��6�c��������
,���+������������,������7��������
���
���.
+����������
���+
�
���.
�������
�������
������y��
��
+�
���
��c�
+��,������
��1�{����.������+���
������������
��5


�,����|����������
�������������,�
�.��������,�����,�c
��������7��c
�����1�/��
��,�����������
5


�,����5���c���������������5���.���

����

+�5
��
�c����������
��
���������,���
�.����y��
��
+�
��6�
�+
��
�����������
��c�
+��,������
��1���}�T42u������
+��� �



���������	
��
���������������
����������������������������� !"�#$%��"���&�'�! (�$��!�)"�!�$�*�	
��+
��,�-��.
+������+�
+������/�.���������0-��/�+1� 232�

������
4�56����
7��
���



����������	
��
��	
��������
��������������
��������������� ���!�"#��!$%�#�&$'$"�'&"%���(���%���)*���$#�� �"+#�,��������-�� './0123�456578986:�/;<=:>?@AB@CDEF?�GHH@IJKHIBELIMIH�BK@�E?N�OIP?B�QIJ@D@R�NIHS�BK@�OI?NM�BE�T?R�IEO?MHC?EH�HBUIFM�AB@�HSIM�VKD@H?@�KMIEW�DFF?MM�FBP?�XDBEYXZ[::\]̂__]=:8̀abacdcefgh\ij:5kegl9_g5:87ljm_h=<8l]_n8m̀:l\=g]̀fm̀=6h8]:lj̀:m\8o



����������	�


 � �
 �� �� �
 �� �
 
�����
��������
��������������������� ���!�"��#���#!�$$%����&��' (#$��)�'�(���$�*���!#+#��,&�+-$��#�,���#$$��


�.�$�#�"*�/�0#�� ��,&�+-$��#�,���#$$��


1���2�(�$�%$ -�$,&�+-$��#��31��

4#�2&+��5��66#2�'��&�7$ 8��66#2�� ��$��92#���,#����


��
 ����
��� 
���� ��� �:
;<=<�>?@A	B CDD�	�EF�DD�C		�AG@	A�H����������	��>HIAHJ�=�K	�LG���MNO�PNPQ

R



������

� �� 	�� 	�� 
������	���	���
���������������
������������������
�
���
����������������� �!��!"��#$%��&�'���!����������!!
�!(�%�)���
�(%!!
���
����*��%
#���+� 
!���!(�%�)���
�(%!!
���
���,���-��������)��(�%�)���
��.,�����
�-����/�#00
-���!��1��2�#00
-�'�����#3-
!!�(
�%��

�
4 56�
5�77 ��	�	6 �	�5� 
 		68� 	�8
9:;:�<=>?@A BCC�@�DE�CC�B@@�?F>@?GH�������<HI?HJ�;�K@�LF���MNO�PNP�

Q



�������

� 	� 
� �� ��
	�

�
��
��
���
�	�
�
�
�������������������������������������������� ���!������������"�#�$��$%��&'(��)�*���$���������"$$��$+�(�,�����+($$����	����-��(�&"��.�#�$���$+�(�,�����+($$����	���+�(�,�����+($$����	�������/��0���1��������,��+�(�,�����+($$������������/��+�(�,������20�3��0��"����"���$��4�5���$���2�6���! ��1����7�&88�1���$��9��/�&88�1�*�����&:1�$$�+��(��


� ��
;
�< � ;3��
�=�
�< 
<
�
=� 	

�3

>?@?�ABCDEF G���E�HI����GEE�DJCEDKL��������ALMDLN�@�OE�PJ����QR�SQST

U



�������

� 	
 �� �

	

��
�

��
�

��
	�
������������������������������� �����!���"���#������������$�%�&��&'��()*��+�,���&���������$&&��&-�*!.�����-*&&����/����0��*�($ �1�%�&���&-�*!.�����-*&&����/���-�*!.�����-*&&����/�������2��3���4��������.��-�*!.�����-*&&����	�������2��-�*!.������53�
��3��$����$���&��6�7���&���5�8���#"��4�!��9�(::�4���&��;��2�(::�4�,�����(<4�&&�-��*��



 �
�
= � � 	��� 	
�
=
� 
	
�� 	

�

>?@?�ABCDEF G���E�HI����GEE�DJCEDKL��������ALMDLN�@�OE�PJ���QRS�TRTU

V



���������	
���	
��������������
�
����	

� � �� �� �� ������������������������������ !""#$!%!&!%'()�"!%*�'!)+,!"�-!%! �.�%,/�$%0(,,�'!)+,!"�1*2+3($34&5.6"+%��4533�""������7!"5�81-�9%2�3,($34&5.6"+%��4533�""�����4&5.6"+%��4533�""������#$(:,&;$+%<+)!"�#"(6!"4&5.6"+%��4533�""������#$(:,&=��8>5+,?�@$!%3+,+(%+% �133�,3�+,�9%2�3,.�%,3@&(.3(%�A($3,.!%%4&5.6"+%���B;����;!%1 ($!C�:�-(5%,!+%�'!)�#$(5)D$!%E"+%�#"(6!"�1*2+3�$3F(%!"*��.+,&�B�'(G�/"!<E$(<E�4533�""������7!"5��/"!<E4(<E��B;�����9%*�H�;"531$(%3(%I�J(&%3(%�B�K$,+0;$( $�33�9%2�3,.�%,'!)+,!"�;$(3)�<,31,,5<E3/�%<&.!$E�8LL�<,'!3&�D"(:�8LL�<,@(,!"�8H<�33�4�,5$%

�� ����� � ��� ���������� ��� ������� ������ �����
MN�N�OP�Q�� RSS���TU�SS�R���Q���Q�V���������	
���	
��������������
�
����	

W



���������	�
��	����
	�

� �� ��� ��� ��������������������������������������������������� ����!"���#�����$��"%���&�""����!"���' (!)��)*��+,-!".�/���)!"!��!���'))�")0�-$1�!���0-))���������2��-�+'#�3�(�)"��)0�-$1�!���0-))��������0�-$1�!���0-))������������4"�5�!�6!�������1��0�-$1�!����75����%��6�$��8�+99�6"��)��:��4�+99�6"/�"���+;6�))�0�"-��

�� <��<�=� � ���<��>
������� ?=��>@

ABCB�DEFGHI JKK�H����KK�JHH	GLFHG
�M��F�	I��N�OPOP�Q
�R�S�TL�	�U�N�OPOP

V



���������	�
��	����
	�

� �� �� �� �� �� ����������������������������������� !"#���$"�"%�&##'�#()�*+,�"'�(�##',,�-����.!,�'�&/�0"1'#�$ #()�*+,�"'�(�##',,�-���()�*+,�"'�(�##',,�-����2 $3�)4 �"5�6!,�2,$+!,()�*+,�"'�(�##',,������2 $3�)()�*+,�"'��74����4!"&%$ !& $"#$"8�9$)"#$"�7�: ��;<'"5)*! =��>>'5�?!#)�@,$3��>>'5��$�!,��A5'##�('�� "

��� ���� �B���-� �������B ����
CDED�FGHIJK LMM�J����MM�LJJ	INHJI
�O��H�	K�PQ��RPS�T
�U�V�WN�	�XPQ��RPS

Y



���������	�
��	����
	�

� �� �� �� ��������������������������������  ����!����"#���$%&�'�(� )*+ ������������  ����!���������������  ����!����,+*-)�.+��/�0#��,�*�#�������������  ���������,+*-)�����������12.����.#�%3*+#%+*� *�4�5*�� *��2�6+)�78��/��#+9�$::�/);# ��<�*-�$::�/)=*)#��$>/�  ���)�+�

� !!�� �!� ��������� !���
?@A@�BCDEFG HII�F����II�HFF	EJDFE
�K��D�	G�LM�NOLP�Q
�R�S�TJ�	��LM�NOLP

U



���������	�
��	����
	�

� �� �� �� ������������������������������������ ���!! ��������"#�� $%&�'�( !)*+!�������� ���!! ��������������� ���!! ��������,+*-)�.+��/�0#��,�*�#��������� ���!! ��������,+*-)��������� �12.����.#�%3*+#%+*�!*�4�5*��!*��2�6+)�78 �/��#+9�$:: /);#!��<�*-�$:: /)=*)#��$>/ !!�� )�+�

� ��
� �������� ����? �����

@ABA�CDEFGH IJJ�G����JJ�IGG	FKEGF
�L��E�	H�MN�OPMQ�R
�S�T�UK�	�VMN�OPMQ

W



���������	�
��	����
	�

� �� �� �� ��� ��� �������������������������������������������� !�"#��$%�&'����$�(���)�*���$�"*+�,�-��$('����������������������������������������������.'(/$�0'��1�2���.�(��������������������������.'(/$�����������!30����0��*)('�4��15�(15�!30�����,�6�7�0���*'(��(�8�9(���(��3�:'$�;4��1���'5�"<<�1$=����>�(/�"<<�1$&($���"71������$�'�

������ ����� ��?�� ��@A ?��� �?
BCDC�EFGHIJ KLL�I����LL�KII	HMGIH
�N��G�	J�OP�QROS�T
�U�V�WM�	�XOP�QROS

YZ



���������	�
��	����
	�

� �� �� �� �� �� �� ��������������������������������� !�"#$%&'(���"$���''�����"#$%&'(���"$���''������)! *�#+,��-$(�.�/!0��(�( �(�1�������,(��������%����2!(�3(40'�)' &0'"#$%&'(���"$���''������)! *�#"#$%&'(���,52����/# %� ��6 !��%0��20��1 !07�*�� $��0(��804�)! $49!0�:'(��)' &0'��;�(��!�< �0';�,%(�#�5�8 =�>'03:" 3:�,52�������;�?�2'$��! �� �@�A #�� ��5�B!�(C2! 1!����������%���804(�0'�2! �4�3�����$3:�>��3#%0!:��DD�3�80�#�9' *��DD�3�/ �0'��?3����"��$!�

����� � E ����� � F� ������ ��������� � ��
GHIH�JKLMNO PQQ�N����QQ�PNN	MRLNM
�S��L�	O�TU�VWTX�Y
�Z�[�\R�	�]TU�VWTX

^̂



���������	�
��	����
	�

� �� ����������������������������������������� !"�#$�%���&�#�����'�(&&)#&��#�*�+)&#,)�#&-.",����)�-"&&)�����������/#.-.",����)��0�����%.�,&���1��&#,������('���2)/�3�"�#����4������"�5���6�����������(7+�&)�&8����7��,�#.�0�4�9�:���6-��6��0������*�7);���"&(���&��<�=�.�&���0�>�#�?���'�)&&�*�+)&#,)�#4���#������&�)�#&(##"�6&:)��.,��6� @@)�#4�&.�5��/� @@)�#%�#��� ;�)&&�-)#"��

A��B �����C ���������D��
�DD �C�����E� �C��DB

FGHG�IJKLMN OPP�M����PP�OMM	LQKML
�R��K�	N�ST�UVSW�X
�Y�Z�[Q�	�\ST�UVSW

]̂



���������	
���	
�������������
	
���	


� �� �� �� ��� ��� ��� ��� ����������������������� !���""!��������#$%&'�()�*+��',�-$. "�'�% � /�0""!'")�'�1 2!"'�! '"-�%�"% �3%$"'�.  ������� !�)45����5. 0/%$.6!&�7%� '.� �8.9�#$%�9:$. ;�� �#�%�.��0<2�"!$"=% .�<�)��'��4�8%>�?�.@;$%@;���""!��������A.��!�?�.@;�%@;�)45�����1 <!B�5��"0$% "% C�D%� "% �4�E$'�F5$%/$!""�1 2!"'�! '8.9�'.��5$%"9!@'"0''�@;"?! @��.$;�*GG!@'8."��:�%&�*GG!@'-%'.��*B@!""��!'�$ 

����� �H�� �I��J ��K� K L�����K
�K �IK

MNON�PQ�RS� TUU�S�VW�UU�TSS�R��SR�X���������	
���	
�������������
	
���	


YZ



����������	�


 �
 �

 ��
 


 
�
 �

 ��
��
��

���
������������������������������������� !"#�!�$�%���"����������������&'�("��)*�*�+�������"�����&�����,'&�����������������-.��������%������������&/�"�&-0�1�2���!3#��4�����&���������������5�6��7�&���������������8���"4�9��!�:�'��$�����.��"��!��������������;.��:8����������<<���1����'!"4��<<���+"��!��/�����0��.��

�= =��

 ���� 
>�=����? 

��> � �


� 

?
@�ABCDED�FGHI	J KLL�	�MN�LL�K		�IOH	I�A����������	��FAPIAQ�E�R	�SO���TUV�WUWX

YZ



������

� ��� 	�� 
�� ��� ��� 
�������	���
���������������������������������������� !"� �#�$���!����������������%&�'!��()�)�*�������!�����%�����+&%�����������������,-��������$������������%.�!�%,/�0�1��� 2"��3�����%���������������4�5��6�%���������������7���!3�8�� �9�&��#�����-��!�� ��������������:-��97����������;;���0����& !3��;;���*!�� ��.�����/��-��

�� �<�	� 
���
 =<�
= �>�= 
=��	 �� << �<� ��	
?@ABCDED�FGHIJK LMM�J�NO�MM�LJJ�IPHJI@A�������FAQIAR�E�SJ�TP���UVW�XVX�

YZ



�������

� 	� 
�� 
	� ��� �	��	��
��
�����
��������������������������������� ���!�"������
�����
�������#$�%���&'
'�(�������������#�����)$#�����������������*+��������"������������#,���#*-�.�/����0 ��1�����#���������������2�3��4�#���������������5����1�6����7�$
�!�����+������
�����
�������8+��75����������99���.����$��1��99���(������,�����-��+��

�
 
:�
� 

��; <��: 		< =>�
> 
� �	 :> 
	�
?@ABCDED�FGHIJK L���J�MN����LJJ�IOHJI@A��������FAPIAQ�E�RJ�SO����TU�VTVW

XY



�������

� 	� 
� �� �� 
�� 
	� 

� 
���	��
��������������������������������������������� !"� �#�$���!����������������%&�'!��()�)�*�������!�����%�����+&%�����������������,-��������$������������%.�!�%,/�0�1��� 2"��3�����%���������������4�5��6�%���������������7���!3�8�� �9�&��#�����-��!�� ��������������:-��97����������;;���0����& !3��;;���*!�� ��.�����/��-��

�
 ��� <�
� 	�	
 =
> 
<= � 	� =	 
�

?@ABCDED�FGHIJK L���J�MN����LJJ�IOHJI@A��������FAPIAQ�E�RJ�SO���TUV�WUWX

YZ



���������	
���	
��������������
�
����	

� �� �� �� �� ��� ��� ��� ���������������������������� !��"#$"�%��&��'(�'��)*�+,-.�,�/$0�'�-�'������������� 12 321� !��"#$"�%��&��'45�$�#���#0��%�$�"�!�$�16#-!147�8�9#��,:.��;�#''�1''���%�$�"�!�$�<�=��>�1''���%�$�"�!�$�?���-;�@�$,�A%2��/$'�#�5�#-$�,B-$�CD�D�E��$'#�#-$#$"�1''��'EE�/$���$��#-$�,�������������� F5#�AG$#"*��H#$&�2��$&,#$�E�!9,��-$3�#;�8�9#��,�+5��>#�$?-'�-$�8-!9�$A?�����A!��)*?�$)*!��&� II�)�8�'*�2,-;� II�)�E-��,� 6)�''�7��5�$

� J� K��� ���� �L������� �M������ J��� ���� ��K
N�OPQR�R�ST�U�� VWW���XY�WW�V���U���U�O���������	
���	
��������������
�
����	

Z[



���������	�
��	����
	�

� ��� ��� ��� ��� ����������������������������� �!�"#$% �"�" "�&��� � �����"�'�(��$)�* +�" ,-.��/��##��##�"�� � �����"0 1 �2��##�"�� � �����"3 ��(/�4 �,�5��6�7�#"�"%"�(� ,6" "��6"���"��8%�"53��9:� �!��;;�9"* #:��,(/��;;�9"<(" ,��'9�##�)�"%��

�=�>� ����= ������?��> ���@ ��� ���
A
�BCDED�FGHIJK LMM�J����MM�LJJ	INHJI
�O��H�	K��P�QRQR�S
�T�U�VN�	�W�P�QRQR

XY



���������	�
��	����
	�

� �� �� �� �� ��� ��� ����������������������������� �!�"#$% �"�" "�&��� � �����"�'�(��$)�* +�" ,-.��/��##��##�"�� � �����"0 1 �2��##�"�� � �����"3 ��(/�4 �,�5��6�7�#"�"%"�(� ,6" "��6"���"��8%�"53��9:� �!��;;�9"* #:��,(/��;;�9"<(" ,��'9�##�)�"%��

������ ����� ��=��> ?��� >�> ����
@
�ABCDC�EFGHIJ KLL�I����LL�KII	HMGIH
�N��G�	J�OP��QOR�S
�T�U�VM�	�WOP��QOR

XY



���������	�
��	����
	�

� �� �� �� �� ������������������������������������� �!�"#$% �"�" "�&��� � �����"�'�(��$)�* +�" ,-.��/��##��##�"�� � �����"0 1 �2��##�"�� � �����"3 ��(/�4 �,�5��6�7�#"�"%"�(� ,6" "��6"���"��8%�"53��9:� �!��;;�9"* #:��,(/��;;�9"<(" ,��'9�##�)�"%��

��=��� ������� =���� ����>�=� >���
?
�@ABCB�DEFGHI JKK�H����KK�JHH	GLFHG
�M��F�	I�NO�PQNR�S
�T�U�VL�	��NO�PQNR

WX



���������	�
��	����
	�

� �� ��� ��� ��� ��� ��� ������������������������������ �!"#$��!�!�!�%�����������!�&�'��#(�)�*�!�+,-��.��""��""�!����������!/�0��1��""�!����������!2���'.�3��+�4��5�6�"!�!$!�'��+5!�!��5!���!��7$�!42��89��� ��::�8!)�"9��+'.��::�8!;'!�+��&8�""�(�!$��

�<��<� � ���<�� <��= >�< ���
?
�@ABCB�DEFGHI JKK�H����KK�JHH	GLFHG
�M��F�	I�NO�PQNR�S
�T�U�VL�	�WNO�PQNR

XX



���������	�
��	����
	�

� �� ��� ���������������������������������������� !"#�� � � �$����������� �%�&��"'�(�)� �*+,��-��!!��!!� ���������� .�/��0��!!� ���������� 1���&-�2��*�3��4�5�! � # �&��*4 � ��4 ��� ��6#� 31��78������99�7 (�!8��*&-��99�7 :& �*��%7�!!�'� #��

�;�< ���=����<� ��> >=>�?; @����
A
�BCDED�FGHIJK LMM�J����MM�LJJ	INHJI
�O��H�	K�PQ�RSPT�U
�V�W�XN�	�YPQ�RSPT

Z[



���������	�
��	����
	�

� �� ��� ��� ��� ��� ��� ��� ����������������������������� �����!�"��# �$%"�&'#�!��!�(��)# �*+�� � � �,#�(���!#'#� "-��'"*.�/�0� �123#�4#����"��# �(���!#'#� 5�6��7�"��# �(���!#'#� 8����4�9��1#:(%��;�� � + ����1� � #�� �## �&<+� :8#�=>'��)�&??#= /��>�%1�4�&??#= �� �1�&-=#���.# +��

����@��
�������A �� �� �@�B ���

C
�DEFGF�HIJKLM NOO�L����OO�NLL	KPJLK
�Q��J�	M�RS�TURV�W
�X�Y�ZP�	�[RS�TURV

\]



���������	�
��	����
	�

� �� �� �� ��� ���������������������������������������� �!"#$��!�!�!�%�����������!�&�'��#(�)�*�!�+,-��.��""��""�!����������!/'��0121�3���"�!�'������""�!"4�5��6��""�!����������!7���'.�8��+�9��2�:�"!�!$!�'��+33�:�!����!�'��+�2!�!��2!���!��;$�!97'"!'��)'�*��97�!!��9���<=7��<=��� ��>>�<!)�"=��+'.��>>�<!3'!�+��&<�""�(�!$��

� ?�� ���� ��@������A ��� ���?�A� ����?�
B
�CDEFE�GHIJKL MNN�K����NN�MKK	JOIKJ
�P��I�	L�QR�STQU�V
�W�X�YO�	�ZQR�STQU

[\



���������	
���	
�������������
	
���	


� ��� ��� ��� ��� ������������������ ! " !#�$%&#��'(�(�)*$��! !#�!�+�,��- �))��� -*�$ !#�$%�� $ -�� *-- �./"! 01�!+2 �3!�4-�*$�4%!��)-56%- #�7$!8$9$6! $%�:"$*;!$�<#� #��9#56$�0<$  -*05$*=2<-�=25$*4�.>>-= 9$�2��%#8�.>>-= )# $%�.?=-���@- "*�

�� � �����A��� �B ���C��� �B�CA �C�
D�EFGHIH�JK�LM� NOO�M�PQ�OO�NMM�L��ML�E���������	
���	
�������������
	
���	


RS



����������	�


 ��
 


 ��
 �

���
�


���
��

�������������������������������������� ������!�"�����������#���$��%��$&���'�$�(�)(�$�����*+����,$-�(�.����$�$��$���)�����//�)�01/1�)���'��(2�34�����5���$��/�6&��5��+�7$��&'�$�(�)(�$������'���!���8�9::���+��!�,&�;�9::���.���&�9-����� ��3��

*�*
��
�

�*�� <��*��� 

��=
>����?@A�B�CDE�F� GHH�	�>I�HH�G		�@JK	@�D����������	��LDB@DM�N�O	�FJ���PQR�SQST

UV



������

� �	� 
�� �	� ���
�	�

��
�	�
�������������������������������������������������������������� ���!��"��!#���$�!�%�&%�!�����'(����)!*�%�+����!�!��!���&�����,,�&�-.,.�&���$��%/�01�����2���!��,�3#��2��(�4!��#$�!�%�&%�!������$�������5�677���(����)#�8�677���+���#�6*��������0��

'�'

���


'�' '9��9

	� 
��:�

;<���=>?�@�ABC<D� EFF�G�;H�FF�EGG�>IJG><B�������KB@>BL�M�NG�DI���OPQ�RPR�

ST



�������

� 	� 
�� 
	� ��� �	��	��
���
	�����
�������������������������������������������������������������� ��!�� "���#� �$�%$� ������&����' (�$�)���� � �� ���%�����**�%�+,*,�%���#��$-�./�����0��� ��*�1"��0��&�2 ��"#� �$�%$� �����
#�������3�455���&����'"�6�455���)���"�4(��������.��


�

�
��

�77 897
��8� 
��:8
;<���=>?�@�ABC<D� E���F�;G����EFF�>HIF><B��������JB@>BK�L�MF�DH����NO�PNPQ

RS



�������

� 	� 
� �� �� 
�� 
	��	��
��������
������������������������������������������������� �����������!���"��#��"$���%�"�&�'&�"�����	(����)"*�&�+����"�"��"���'�����,,�'�-.,.�'���%��&/�01�����2���"��,�3$��2��(�4"��$%�"�&�'&�"�����
%�������5�677���(����)$�8�677���+���$�6*��������0��


��
�
��

�

 	9�9�	� :�;�
<=���>?@�A�BCD=E� F���G�<H����FGG�?IJG?=C��������KCA?CL�M�NG�EI���OPQ�RPRS

TU



���������	
���	
��������������
�
����	

� �� �� �� �� �� �� ��������������������� !"#$�%$&'()*'$)��#$#"'*'$)%$+ *'�,'('#!+-�.��#$#"'*'$)/#!+0#�1#*02) $3#0!4�54&0( !(��66"5�7868�5""�3 $49 !'�:0;'4�<!#$(0)0 $0$"�5((')(='>?'!"'!@  *0(�6#A2'(@��9#B0)#23#0!4�54&0( !(��3'$+-*#!C�DEE'+)9#(-�:2 F�DEE'+)< )#2�D;+'((�,')>!$

���
���

��� �G� G��� ����
H�����IJ�K�LMN��� OPP���HQ�PP�O���I���I�M���������	
���	
��������������
�
����	

RS



���������	�
��	����
	�

� �� �� �� ��� ��� ��� ��� ��� ������������������������������������� �!��!"��#$%��&'(�%")�*&+$,&(�&$!����-$%�!%�����./#&!0�122�.,*&%/�3(�4�122�.,5�,&(�16.�%%�7�,�!�

� 89 :��9�;��� � �8;
�
	��<=>���?�@
A� BCC�D����CC�BDD	=EFD=
�G��F�	H��I�JKJK�L
�M�@�AE�	�N�I�JKJK

OP



���������	�
��	����
	�

� � �� �� �� �� �� ���������������������������������������� !"#!$�!$%��&'(��)*+!(%,�-).'/)+�)'$����0'(�$(���!�12&)$3�455!1/-)(2�6+�7�455!1/8�/)+�491!((�:!/"$�

� �� ��� ����� � �;
�
	��<=>���?�@
A� BCC�D����CC�BDD	=EFD=
�G��F�	H�IJ��KIL�M
�N�@�AE�	�OIJ��KIL

PP



���������	�
��	����
	�

� � �� �� �� ��������������������������������������������� !�"��"#��$%&��'()�&#*�+',%-')�'%"����.%&�"&�����/0$'"1�233�/-+'&0�4)�5�233�/-6�-')�27/�&&�8�- "�

���9 ����� �� �������
�
	��:;<���=�>
?� @AA�B����AA�@BB	;CDB;
�E��D�	F�GH�IJGK�L
�M�>�?C�	��GH�IJGK

NO



���������	�
��	����
	�

� � �� �� �� �� �� �� ����������������������������������������� !" #� #$��%&'��()* '$+�,(-&.(*�(&#����/&'�#'��� �01%(#2�344 0.,('1�5*�6�344 0.7�.(*�380 ''�9 .!#�

�� � �:; ����< �� �:
�
	��=>?���@�A
B� CDD�E����DD�CEE	>FGE>
�H��G�	I�JK�LMJN�O
�P�A�BF�	�QJK�LMJN

RS



���������	�
��	����
	�

� �� �� �� �� ��� ��� �������������������������������� !�"��"#��$%&��'()�&#*�+',%-')�'%"����.%&�"&�����/0$'"1�233�/-+'&0�4)�5�233�/-6�-')�27/�&&�8�- "�

�� �� 9:; �<��: � <;
�
	��=>?���@�A
B� CDD�E����DD�CEE	>FGE>
�H��G�	I�JK�LMJN�O
�P�A�BF�	�QJK�LMJN

RS



���������	�
��	����
	�

� � �� �� ��������������������������������������������� !�"��"#��$%&��'()�&#*�+',%-')�'%"����.%&�"&�����/0$'"1�233�/-+'&0�4)�5�233�/-6�-')�27/�&&�8�- "�

��
��9 ��� ����9

�
	��:;<���=�>
?� @AA�B����AA�@BB	;CDB;
�E��D�	F�GH�IJGK�L
�M�>�?C�	�NGH�IJGK

OP



���������	�
��	����
	�

� �� �� �� �� �������������������������������������������� �!"# ��$�%�&"'"��"����&& '&( )* �� �+��,"&��%-. &+/��%0"'%.�%"�����1"&��&��� �23,%�4�566 2'�%&3�!.�7�566 2'$�'%.�5#2 &&�8 ')��

��
�9 ���9 :��; ���

�
	��<=>���?�@
A� BCC�D����CC�BDD	=EFD=
�G��F�	H�IJ�KLIM�N
�O�@�AE�	�PIJ�KLIM

QR



���������	
���	
�������������
	
���	


� � �� �� �� �� �� �� �� �� �� �� �� �� �� �������� !�"�#�$%& ' �% %(�)&&�'&*�+,��(��-��. &�/$01�&-2��$3 '$14$ �"�)"5 &��&��4�%67.$�8�9::�6'�$&7��1�;�9::�6'#�'$1�9!6�&&�<�'+�%

� = �>� =�� ��
?�����@A�B�CD���� EFF�G�?H�FF�EGG�@��G@�D���������	
���	
�������������
	
���	


IJ



����������	�


 �

 �

 


��

��

�


��

����������������������������� ��!���"##$�%�&�$���������'$$��$(��)�$��&*��$�+��,�-���!../� &#��&��( ���)��%&���&��� &#��&�����(�&��������0,)&�1�2���0� &$,�3��4�2���0�%��&��250�$$�6��7��

���
�8 
�9 ���� ���� �88��
: �
;
<��=>	�?@@��	AB>	>�C DCC�	�<E�CC�D		�>FA	>�B����������	��GB=>BH�I�@	�JF���KLM�NLNO

PQ



������

� �� 	�� 	�� 
������	���	���
���
���
��������������
�
�������

���������� �
��!��"�#�
�$%%&�'�(����'�
$���)((��*�������������+��
����'������*��������'�(����������������+
����,�+�
�-"���.�/��
-�'��"�0��1�/��
-�*�����/2-
���3
�4��

	�	5���� 	6��	� 5	 67
��	7�	8� �	

9��:;<�=>>?�<@A;<;�B CBB�<�9D�BB�C<<�;E@<;?A�������FA:;AG�H�><�IE���JKL�MKM�

NO



�������

� 	� 
� �� �� 
�� 
	��	��
��������
���������������������������������� �!��"#��!�$��%�&���'(()�*"+��"���*��� ��,"��*��'���-++!�,�"�!���������.!!��!�"���*"+��"�������"�����.�����/�.���0% "�1�2���0�*"!%�3��4�2���0�,��"��250�!!�6��7��

88�	�	 ��8 � 	� 
��
	 �
�8
 �

9��:;<�=>>?�<@A;<;�� B���<�9C����B<<�;D@<;?A��������EA:;AF�G�><�HD����IJ�KIKL

MN



�������

� 	
 �� �
 
� �
 �� 	�
�	
�����
�
���
������������������������� ���!��"�#��$%��#�&��'�(���)**+�,$-��$��!,���"��.$��, �)���/--#�. $�#���������0##��#�$���,$-��$��� �!�$�����0�����1�0���2'"$ 3�4���2�,$#'�5��6�4���2�.��$��472�##�8��9 �

���	�	 ��� � 	: �
�; 
���	 


<��=>?�@AAB�?CD>?>�� E���?�<F����E??�>GC?>BD��������HD=>DI�J�A?�KG���LMN�OMOP

QR



�����������	�
�

� �
 
� �
 ��� ��
 �
� ��
��
�
���
����������������������������� ���!��"�#��$%��#�&��'�(���)**+�,$-��$��!,���"��.$���$���,$-��$��� �!�$�����/ $�0����1)2�#� #1�����3�1, �)���4--#�. $�#���������1##��#���5'"$ 0�6���5�,$#'�/��7�6���5�.��$��685�##�9��: �

������ ��� ; ����; �
 � ��
� ���
<=�>�	�?��
=	@��	��A BAA�	�<CDAA�B		=�E@	�
������������	�
��F�>��G����	�HE�=�IJK�LJLM

NN



���������	�
��	����
	�

� �� �� �� ��� ��� ������������������������������������� �!���"##$�%�&�'����%�(��'�)��*%+�"�'�,&&��)+�-��'��-�-��.���'�/��-�%�&�'����+����-012(.���-�3�./�-4 ��+5�6**�4'%�� �7��8�6**�4')�'���694����:�';+-

��
��< � <<<=

��> ��? ?���
�	��@A�BCC
	AD�@A@�E FEE�A����EE�FAA	@GDA@
�H��D�	I��J�KLKL�M
�N�O�PG�	�Q�J�KLKL

RS



���������	�
��	����
	�

� �� ��� ��� ��� ��� ��� ��� ������������������������������� ��!"#$%&' ��(�%�&�)*+��,�-..&)���/*�0� 1�-..&)�2 ����-3)&//�4&�5��

�6 78�9 �8�� �9�
�	��:;�<==
	;>�:;:�? @??�;����??�@;;	:A>;:
�B��>�	C�DE��FDG�H
�I�J�KA�	�LDE��FDG

MN



���������	�
��	����
	�

� �� �� �� ������������������������������������������������� !�"#��$%&'()*#��+ (�)�,-.�!/�011),���2-�3�#4�011),�5#����06,)22�7)�8!�

����� ����� ���9
�	��:;�<==
	;>�:;:�? @??�;����??�@;;	:A>;:
�B��>�	C�DE�FGDH�I
�J�K�LA�	��DE�FGDH

MN



���������	�
��	����
	�

� �� �� �� �� �� �� ��� ��� ��� ��� ��� ��� ���������������� !�"#��$%&'()*#��+ (�)�,-.�!/�011),���2-�3�#4�011),�5#����06,)22�7)�8!�

� ������� ���
�	��9:�;<<
	:=�9:9�> ?>>�:����>>�?::	9@=:9
�A��=�	B�CD�EFCG�H
�I�J�K@�	�LCD�EFCG

MN



���������	�
��	����
	�

� �� ��� ��� ��� ��� ���������������������������������� ���!�"�����#����������$�%��& ��'()*+���,$���"�-�����"�! ��.%"#��/01��,�233�/����0�+$ 4�233�/�� ��$�25/����6��7��

��8�9
�:9�:;

�;;< ;<
�	��=>�?@@
	>A�=>=�B CBB�>����BB�C>>	=DA>=
�E��A�	F�GH�IJGK�L
�M�N�OD�	�PGH�IJGK

QR



���������	�
��	����
	�

� ��� ��� ������������������������������������ !"#���$����%&'�()�(%)*���+�%�)�,-.��$�/00),���(-�#��1�/00),�2�����/3,)((�4)�5��

�6��7���6 �� �88��� �
�	��9:�;<<
	:=�9:9�> ?>>�:����>>�?::	9@=:9
�A��=�	B�CD�EFCG�H
�I�J�K@�	�LCD�EFCG

MN



���������	�
��	����
	�

� �� ��� ��� ��� ������������������������������ �!"����#"�"$�%�����&�!"'(�"�%�)�����%�$#"�*+%,�"-./!�'�011�-��!�.�&(#2�011�-� #�!(�03-����4��5�"

�6��66 7� ��6�� �88
�	��9:�;<<
	:=�9:9�> ?>>�:����>>�?::	9@=:9
�A��=�	B�CD�EFCG�H
�I�J�K@�	�LCD�EFCG

MN



���������	�
����
��������
����	�


� ��� ��� ��� ��� ����������������� ��!"# $%�$!%&'��()!*�%" +�,--$�.���$ + '� �&�!$$%+$/%�012����344%0+*�$1���'5�344%0+.'+���360%$$�7%+8��

9��� � ��: ��; ���
<��=>?�@AA��?�B>?>�C DCC�?�<�ECC�D??�>��?>�B���������	�
����
��������
����	�


FG



����������	�


 �� �
 
� �

 ��� ��
 �
� �

�����
�
����������������������������� �!"#�$��%&���'�())�%���*&��+�,�())�%�!���+�(-%�**�.�����

/0 �/�
 /1�0 �/1
234567�8��5�9::�	: 9::�	�;5�::�9		�643	6�<����������	��=<>6<?�@�A	�B4���CDE�FDFG

HI



������

� ��� 	�� 
�� ��� ��� 
�������	�������������������������������� !"�#��$%���&�'((�$���)%��*�+�'((�$� ���*�',$�))�-�����

�	 

	� 	.��. ���
/01234�5��2�677�87 677�8�92�77�688�31083:;�������<;=3;>�?�@8�A1���BCD�ECE�

FG



�������

� 	
 �� �
 
� �
 ���	
�����
�
���
������������������������������ !�"#$�%��&'���(�)**�&���+'� ,�-�)**�&�"���,�).&�++�/�����

� ������� �0 �

123456�7��4�8���9� 8���9�:4����899�53295;<��������=<>5<?�@�A9�B3����CD�ECEF

GG



�������

� 	�� 
���	���
�������
������������������������������������ !"�#��$%���&�'((�$���)%��*�+�'((�$� ���*�',$�))�-�����

. 
.	/���0 ���
/�
123456�7��4�8���9� 8���9�:4����899�53295;<��������=<>5<?�@�A9�B3���CDE�FDFG

HI



����������	
����
������������
��	
	�

� ��� ������������������������������  �!"#$��%#��&'()��*+,�-./0�1+2&2(34"5�6�)4�077�#7�1�)%7"#"�%"%8�077�#79�%5: )�;�<==�5#�)7:�/4�>�<==�5#1�#)4�<?5�77�6�#(�%

� ���� �@����A ������B
C��DEF�G�HD������� ������IDH�������E���E
J����������	
����
������������
��	
	�

KL



���������	�
��	����
	�

� �� ��� ��� ����������������������������������������� ��!"#�$%&�'��()� �*�+,,�(�� -)�".�/�+,,�(�$�� .�+0(�--�1�����

� 2�3����4 � 56
789�:;�<����=>>�?> =>>�?����>>�=??	:98?:
�@��8�	A��B�CDCD�E
�F�;�G9�	�H�B�CDCD

IJ



���������	�
��	����
	�

� ��� ��� ��� ��� ��� ������������������������������� !"#��$%&�'() *��+,�#�-�.//�+��#0,�%1�2�.//�+�'��#1�.3+�00�4��"��

��5 ����
�5�� �56

789�:;�<����=>>�?> =>>�?����>>�=??	:98?:
�@��8�	A�BC��DBE�F
�G�;�H9�	�IBC��DBE

JK



���������	�
��	����
	�

� ��� ������������������������������������������������������ !"��#$%�&'(�)��*+�"�,�-..�*��"/+�$0�1�-..�*�&��"0�-2*�//�3��!��

����� 4����5� �6����56
789�:;�<����=>>�?> =>>�?����>>�=??	:98?:
�@��8�	A�BC�DEBF�G
�H�;�I9�	��BC�DEBF

JK



���������	�
��	����
	�

� ��� ����������������������������������������������� !"#��$%&�'() *��+,�#�-�.//�+��#0,�%1�2�.//�+�'��#1�.3+�00�4��"��

5�
����6� ������

789�:;�<����=>>�?> =>>�?����>>�=??	:98?:
�@��8�	A�BC�DEBF�G
�H�;�I9�	�JBC�DEBF

KL



���������	�
��	����
	�

� �� ��� ��� ��������������������������������������������� ��!"#�$%&�'��()� �*�+,,�(�� -)�".�/�+,,�(�$�� .�+0(�--�1�����

��2
����2� 34�42

567�89�:����;<<�=< ;<<�=����<<�;==	876=8
�>��6�	?�@A�BC@D�E
�F�9�G7�	�H@A�BC@D

IJ



���������	�
��	����
	�

� ��� ������������������������������������������������������ !"��#!$%�&�'�"%�())��)�*�"�)�������+�())��),-.�/01(�*-#�2��&3�"�4�566�&��")3�1%�7�566�&�*��"%�58&�))�'��!��

�� �9�
�: ����9: ��9��;��

<=>�?@�A����BCC�DC BCC�D����CC�BDD	?>=D?
�E��=�	F�GH�IJGK�L
�M�@�N>�	�OGH�IJGK

PQ



����������	
����
��������������	
��

� ��� ��� ������������������������������ !"#$�%�&'&()*+,�-./*�$00.10�%2/30+1+43+35�$00.106.3,78/29�:;;.,1 /07�#*4<�:;;.,1%41/*�:=,.00�-.1(23

������ ����� �����>
?��@A��B�C@������� ������D@C�������A���A
E����������	
����
��������������	
��

FG



��������	
���
��
��	��
����� ����� ������ ��������������� ��������� �!"�#$%�&'������(���"�)  " 

��������*��*�+�� ������,�����-

�
./0123
����� *���� �����4*�����5�$"&6���7"&�(���"�)  " )88"��)���#��9��

4������ *�+�����:�
������-;;���-������<�	.=0=>3

)?"&�7"�)#�9?"�@"97$������ ����� ������4������4��������9%A"&B�8$C&9?��"�D"���E8���"C�A�9#�D"���)88"�8C&9?��"�EF�9�GB&" 9��5HH�&���9�9"8B�&"��9I" �J�#�%"K��4L�M��EF�9�GL�M��EF�9�G

N�<OP��Q3R ����������4*��S�� �����4������4T��T�� ��T+����T� +�*��
)88"��)���#��9���(���"�)  " ����� ��T�� �����4��T���4������ �����4���:��4���:�� �����4������ ��*��4������4������ ��*+� ������U�	�O�
�,�����-

�
./01V3

6���7"&�(���"�)  " ����� ����� T���� �����4������ ����������4���T�� ����� ��S+�4���*�� ��������*������

��������	
�W��X�;<�� ��������	
�-��
<Y��<�	Z��
����[����\	
<	O�]�X���Y�
�/=̂�V=V2��������	
�W��X�;<���_;0����<�̀�a�	�P��
b

cd



��������	
���
��
��	��
����� ������ ������ ��������������� ��������� �!"�#$%�&'������(���"�)  " 

*��*+��+�,�����-� ������.�����/

�
012345
����� ����� 6����7������8�$"&9���:"&�(���"�)  " );;"��)���#��<��

7������ ��-�����-�
������/==���/������>�	0?2?45

)@"&�:"�)#�<@"�A"<:$������ -���� �6����7-�����7�6������<%B"&C�;$D&<@��"�E"���F;���"D�B�<#�E"���);;"�;D&<@��"�FG�<�HC&" <��8II�&���<�<";C�&"��<J" �K�#�%"L��7M�N��FG�<�HM�N��FG�<�H

O�>PQ��R5S ���+����+�7������ ��*+�7������7��*��� *��������� �����
);;"��)���#��<���(���"�)  " ����� ��-�� ��6*�7��-���7��6*�� 7���*��7���+�� ����������7��*,�� ��,*�7���6��7������ ���-� ������T�	�P�
�.�����/

�
0124U5

9���:"&�(���"�)  " ����� *���� �����7*����� �����7���*��7��*-�� ��*�� *����7���*�� ���-����-���*,�

��������	
�V��W�=>�� ��������	
�/��
>X��>�	Y�Z��
�[	
>	P�\�W���X�
�1?]�̂?̂Y��������	
�V��W�=>���_=2����>�̀�a�	�Q��
b

cc



��������	
���
��
��	��
����� ����� ������ ���������������������������� �!"#�$%������&��� �'�� �

���((����)����*(� ������+�����,

�
-./012
����� ��3�� ��4��5��3���6�" $7���8 $�&��� �'�� �'99 ��'���!��:��

5������ ��3;�5���3��
������,<<���,������=�	->./.?�2

'@ $�8 �'!�:@ �A :8"������ ������ *�����5�������5*�������:#B $C�9"D$:@�� �E ���F9��� D�B�:!�E ���'99 �9D$:@�� �FG�:�HC$ �:��6II�$���:�: 9C�$ ��:J ��K�!�# L��5M�N��FG�:�HM�N��FG�:�H

O�=PQ��R2S �������*)�5*�))�� ���;�5*�*4��5T�*��� ;�*T���)3���4��
'99 ��'���!��:���&��� �'�� ������ ��;�� ��T��5��;���5��T��� 5������5���4�� ���3�5���*��5���;�� ��;*�5���;��5���*�� ���4� ������U�	�P�
�+�����,

�
-./?V2

7���8 $�&��� �'�� ������ ��3�� ��4��5��3���5��4��� ����������5������5������ ��**����;������ ��3;�5���(��

��������	
�W��X�<=�� ��������	
�,��
=Y��=�	V�Z��
<�[	
=	P�\�X���Y�
�V.]�0.0̂��������	
�W��X�<=���_</����=�̀�a�	�Q��
b

cd



��������	
���
��
��	��
����� ����� ������ ���������������������������� �!"#�$%������&��� �'�� �

���()����(�����*� ������+�����,

�
-./.01
����� ��2��3��2���4�" $5���6 $�&��� �'�� �'77 ��'���!��8��

3���9�� ���2� ���:�
������,;;���,������<�	-./.=1

'> $�6 �'!�8> �? 86"������ @���� �2����3@�����3�2������8#A $B�7"C�A�8!�D ���'77 �7C$8>�� �D ���E7��� C$8>�� �EF�8�GB$ �8��4HH�$���8�8 7B�$ ��8I ��J�!�# K��3L�M��EF�8�GL�M��EF�8�G

N�<OP��Q1R ��������*�3���9��3��9)��32�*@��3)�)*�� ��(2�2��(�)�99�
'77 ��'���!��8���&��� �'�� ������ ��*�� ��@��3��*���3��@��� 3������3���:��3������ �����3��2��� ��2@�3���*��3������ ��2�� ������S�	�O�
�+�����,

�
-./.T1

5���6 $�&��� �'�� ������ ��*�� ��@��3��*���3��@��� ��������2�3������3���9��3������ ���)����9� ��*��3������

��������	
�U��V�;<�� ��������	
�,��
<W��<�	X�Y��
;�Z	
<	O�[�V���W�
�0.\�T.T]��������	
�U��V�;<���̂;/����<�_�̀�	�P��
a

bc



��������	
���
��
��	��
����� ����� ������ ���������������������������� �!"#�$%������&��� �'�� �

(�))�(�)�����)� ������*�����+

�
,-.-/0
����� ��1�� ��2��3��1���4�" $5���6 $�&��� �'�� �'77 ��'���!��8��

3������3���(�� ���)�
������+99���+������:�	,-.;/0

'< $�6 �'!�8< �= 86"������ )���� �1����3)�����3�1������8#> $?�7"@�>�8!�A ���'77 �7@$8<�� �A ���B7��� @$8<�� �BC�8�D?$ �8��4EE�$���8�8 7?�$ ��8F ��G�!�# H��3I�J��BC�8�DI�J��BC�8�D

K�:LM��N0O ���(���PQ�3��2(��3������31�2R��3P�2)�� ��21�3��PQ�� ��()�
'77 ��'���!��8���&��� �'�� ������ ��2�� ��Q��3��2���3��Q��� 3������3���Q�� ���2������3��1P�� ��11������3���(�� ��P�� ������S�	�L�
�*�����+

�
,T-.-U�0

5���6 $�&��� �'�� ������ ��2�� ��Q��3��2���3��Q��� ��������P�3������3���R��3��1R�� ��������R���P��3���)��

��������	
�V��W�9:�� ��������	
�+��
:X��:�	Y:	���Z	��W�:�	�[	
:	L�Y�W���X�
�\-]�̂-̂;��������	
�V��W�9:���_9.����:�̀�a�	�M��
b

cd



��������	
���
��
��	��
����� ������ ����������������������������������� !�"#$�%&������'���!�(��!�

���)*����+,�
����*�� ������-�����.

�
/01234�5

����� ��6�����6�������������)���7�#!%8���9!%�'���!�(��!�(::!��(���"��;��
����,�����+<�� �����

������.==���.������>�	/32115
(?!%�9!�("�;?!�@!;9#������ ������ �����������������������;$A!%B�:#C%;?��!�D!���E:���!C�A�;"�D!���(::!�:C%;?��!�EF�;�GB%!�;��7HH�%���;�;!:B�%!��;I!��J�"�$!K���L�M��EF�;�GL�M��EF�;�G

N�>OP��Q5R �������6)����6+�� ��S)����,����6�66�� ,�,S���6*�S��*�
(::!��(���"��;���'���!�(��!������ ��)�� ��6�����)������6��� ����������S��� ���<�����S������,�� ��S*�����,��������� ���<� ������T�	�O�
�-�����.

�
/032UV�5

8���9!%�'���!�(��!������ �������������<����� ����������������,������,�����S,�� ���S����<���++����<���

��������	
�W��X�=>�� ��������	
�.��
>Y��>�	Z�	��
[�1\�]3]3����̂����Y�
�_1\�]3]3��������	
�W��X�=>���̀=2����>�[�a�	�P��
b

cd



��������	
���
��
��	��
����� ������ ����������������������������������� !�"#$�%&������'���!�(��!�

)*�++�������
���)��� ������,�����-

�
./0123�4

����� 5�����5������6�����7�#!%8���9!%�'���!�(��!�(::!��(���"��;��
����)�����+<�� ��*��

������-==���-������>�	.?1@04
(A!%�9!�("�;A!�B!;9#������ )����� �������)���������������;$C!%D�:#E%;A��!�F!���G:���!E�C�;"�F!���(::!�:E%;A��!�GH�;�ID%!�;��7JJ�%���;�;!:D�%!��;K!��L�"�$!M���N�O��GH�;�IN�O��GH�;�I

P�>QR��S4T ��)�����5*�����<+������)�����++���6�*)�� 5�6����*)�6�5��
(::!��(���"��;���'���!�(��!������ ��6U� )�5+����6U���)�5+�� ������� ���*���5*���������56�� ��<*����<��� ����� ��<+� ������V�	�Q�
�,�����-

�
./01WX�4

8���9!%�'���!�(��!������ 5�����5������6����� ��������6����)�������5��6�� ��)<����<����������+��

��������	
�Y��Z�=>�� ��������	
�-��
>[��>�	\�	��
]�2̂�0?2_����̀����[�
�a2̂�0?2_��������	
�Y��Z�=>���b=1����>�]�c�	�R��
d

ef



��������	
���
��
��	��
����� ����������������������������������� ��������� �!"�#$%�&'������(���"�)  " 

�*������*�+��� ��*,� ������-�����.

�
/01234
����� 5�����5�����6�$"&7���8"&�(���"�)  " )99"��)���#��:��

����*�� ;�;������<��
������.==���.������>�	/?01@A�4

)B"&�8"�)#�:B"�C":8$������ <���� ;������<������;�������:%D"&E�9$F�D�:#�G"���)99"�9F&:B��"�G"���H9���"F&:B��"�HI�:�JE&" :��6KK�&���:�:"9E�&"��:L" �M�#�%"N���O�P��HI�:�JO�P��HI�:�J

Q�>RS��T4U ��;5�����*�����<����;�<*�����55���*��<�� ;�,����++�+�<��
)99"��)���#��:���(���"�)  " ����� ��+�� ;�������+����;����� ���;�����;������������5<�����;5�����;*�� ���*�����<������;�� ������V�	�R�
�-�����.

�
/W1WX4

7���8"&�(���"�)  " ����� 5���� *�����5����� �������������*��� ���5� ;�������������+�����5�������<��

��������	
�Y��Z�=>�� ��������	
�.��
>[��>�	\�	��
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REPORT TO BOARD OF ADMINISTRATION  
 

From: Investment Committee      MEETING:  JUNE 27, 2023 
 Elizabeth Lee, Chair      ITEM:    XII – B  

Janna Sidley 
Thuy Huynh 
 

SUBJECT: APPROVAL OF 3-YEAR CONTRACT WITH LAZARD ASSET MANAGEMENT LLC 
REGARDING THE MANAGEMENT OF AN ACTIVE NON-U.S. EQUITIES DEVELOPED 
MARKETS CORE PORTFOLIO AND POSSIBLE BOARD ACTION 

ACTION:  ☒      CLOSED:  ☐      CONSENT:  ☐       RECEIVE & FILE:  ☐       

 

 
Page 1 of 2 

LACERS: SECURING YOUR TOMORROWS 

Recommendation  
 

That the Board: 
 

1. Approve a three-year contract renewal with Lazard Asset Management LLC (Lazard) for 
management of an active non-U.S. equities developed markets core portfolio. 
 

2. Authorize the General Manager to approve and execute the necessary documents, subject to 
satisfactory business and legal terms. 

 
Discussion 
 

On May 9, 2023, the Committee considered the attached staff report (Attachment 1) recommending a 
three-year contract renewal with Lazard. The firm has managed an active non-U.S. equities developed 
markets core portfolio for LACERS since October 2013; the current contract expires on September 30, 
2023. LACERS’ portfolio was valued at approximately $550 million as of May 30, 2023. Lazard is in 
compliance with the LACERS Manager Monitoring Policy. Since inception, LACERS has paid Lazard 
a total of $24.7 million in investment fees for management for the period ending December 31, 2022. 
 
Staff discussed the organization, investment strategy, and highlighted performance and fees. The 
Committee acknowledged the strategy’s underperformance relative to the benchmark in all periods as 
of April 30, 2023, and understood the impact on performance due to the style extremes the market has 
exhibited in the past three years. However as of May 31, 2023, Lazard’s performance relative to the 
benchmark has outperformed the 3-month annualized performance by 1.83%, which also improved the 
since inception performance to outperform the benchmark by 0.23%.  
 
In addition, Lazard has agreed to provide a fee discount, bringing LACERS’ effective rate to 44 basis 
points (0.44%), an effective rate discount of 3 basis points. The fee ranks in the 30th percentile of fees 
charged by similar managers in the eVestment database (i.e. 70% of like-managers have higher fees).  
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Strategic Plan Impact Statement 
 
A contract renewal with Lazard will allow the fund to maintain a diversified exposure to the non-U.S. 
equities developed markets, which is expected to help optimize long-term risk adjusted investment 
returns (Goal IV). The discussion of the investment manager’s organization, strategy, performance, 
and management fee structure aligns with the Strategic Plan Goal to uphold good governance practices 
that affirm transparency, accountability, and fiduciary duty (Goal V). 
 
 
Prepared By: Ellen Chen, ESG Risk Officer, Investment Officer II, Investment Division  
 
   
NMG/RJ/WL/EC:jp 
 
 
Attachments: 1. Investment Committee Recommendation Report dated June 13, 2023 
 2. Proposed Resolution 
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Recommendation 

That the Committee recommend to the Board a three-year contract renewal with Lazard Asset 
Management LLC (Lazard) for management of an active non-U.S. equities developed markets core 
portfolio.  

Executive Summary 

Lazard has managed an active non-U.S. equities developed markets core portfolio for LACERS since 
November 2013. LACERS’ portfolio was valued at $559 million as of April 30, 2023. The firm was 
placed on “On Watch” status as of August 27, 2021, for an initial one-year period for breaching the 
performance criteria of the LACERS Manager Monitoring Policy (based on performance as of June 30, 
2021). Staff and NEPC, LLC (NEPC), LACERS’ General Fund Consultant continued to monitor 
Lazard’s performance and removed Lazard from “On Watch” status on September 26, 2022, based on 
performance as of June 30, 2022.   Staff and NEPC recommend a three-year contract renewal.  

Discussion 

Background 
Lazard has managed an active non-U.S. equities developed markets core portfolio for LACERS since 
November 2013, and is benchmarked against the MSCI EAFE Index. Lazard employs a fundamental 
research-driven investment strategy to identify companies with strong or improving financial productivity 
at attractive valuations. The strategy is co-led by Mark Little, Managing Director, who has 31 years of 
industry experience and by Robin Jones, Managing Director, who has 21 years of experience. The 
three other members of the team include John Reinsberg, Deputy Chairman, International and Global 
Strategies (42 years of experience); Michael Bennett, Managing Director (37 years of experience); and 
Jimmie Bork, Director (12 years of experience). LACERS portfolio was valued at $559 million as of April 
30, 2023. 
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Item XII-B 

Attachment 1



 

 
Page 2 of 4 

LACERS: SECURING YOUR TOMORROWS 

Lazard was hired through the 2013 Active Non-U.S. Equities Developed Markets Manager search 
process and an initial three-year contract was authorized by the Board on June 11, 2013. The contract 
became effective on October 1, 2013, and was renewed for three-year terms on June 28, 2016, and on 
June 11, 2019. The contract was extended on May 24, 2022, and the current contract expires on 
September 30, 2023. Lazard representatives Thomas Franzese and Michael Bennett most recently 
presented a portfolio review to the Committee on August 10, 2021. 
 
Organization 
Lazard, an indirect subsidiary of Lazard Ltd (NYSE: LAZ), manages approximately $197.4 billion across 
various equity and fixed income strategies for institutional and individual clients as of March 31, 2023. 
Lazard has offices in 17 countries across North America, Europe, Asia Pacific, and the Middle East, 
with over 900 employees including over 300 investment professionals. As of March 31, 2023, the firm 
managed over $120.6 billion in total non-U.S. equity assets, with $17.1 billion in the International 
Strategic Equity strategy (Lazard’s product name for the strategy LACERS is invested in). 
 
Due Diligence 
Staff conducts routine due diligence of the manager. Since inception of the contract, quarterly due 
diligence meetings have been conducted in person and virtually. The most recent comprehensive 
onsite due diligence meeting at Lazard’s headquarters was conducted in September 2022; staff and 
NEPC found no adverse findings as result of this meeting.  
 
In March 2023, Lazard acquired Truvvo Partners, a US-based firm with $3.8 billion of assets under 
management dedicated to wealth planning and investment solutions to families. In April 2023, Lazard 
announced plans to cut 10% of its workforce in a cost-cutting effort. There was no impact to the portfolio 
management team for LACERS’ account and the strategy continues to be well-resourced. In addition, 
Lazard announced in May 2023 that Lazard Ltd’s CEO, Ken Jacobs, will be retiring effective October 
1, 2023, and will be succeeded by Peter Orszag, the current CEO of Financial Advisory at Lazard. Evan 
Russo continues to be the CEO of Lazard. Staff and NEPC do not anticipate these organizational 
changes to have material impact on the portfolio Lazard manages for LACERS.  
 
Performance 
As of April 30, 2023, Lazard has underperformed the benchmark over all periods, as presented in the 
table below.  
 

Annualized Performance as of 4/30/23 (Net-of-Fees) 

  3-Month 1-Year 2-Year 3-Year 5-Year 7-Year Since 
Inception* 

Lazard 1.65 3.86 -5.21 9.41 2.48 4.87 4.15 
MSCI EAFE 3.17 8.42 -0.21 11.68 3.63 6.20 4.22 
  % of Excess 
Return -1.52 -4.56 -5.00 -2.27 -1.15 -1.33 -0.07 

*Since Inception Date:  November 5, 2013 
 
Lazard’s relative value approach of identifying companies with high financial productivity at attractive 
valuations performs best when markets are fundamentally driven and reward higher quality companies 
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like those held in Lazard’s portfolio. The strategy generally lags in markets dominated by style extremes 
when the markets strongly favor growth stocks over value stocks and vice versa. Such market 
environments may occur when investors preference expensive growth stocks or low-quality stocks.  
The chart below depicts the instances of style extremes between March 2004 and March 2023.  When 
the blue trend is above the horizontal +1sd (+1 standard deviation) line, growth stocks are strongly 
favored; when the blue trend line is below the horizontal -1sd (-1 standard deviation) line, value stocks 
are strongly favored. The shaded area between the +1sd and -1sd lines indicates a more balanced, 
fundamentally driven market and tends to be Lazard’s sweet spot for generating excess returns over 
its benchmark.   
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As shown in the chart, extreme style biases have become more influential on the market since the 
Covid-19 pandemic. Two extreme periods of low-quality stock rallies in late 2020 and 2022 due to 
factors tied primarily to Covid, the Russia-Ukraine war, and high inflation and government actions to 
address these issues, presented significant headwinds to Lazard’s performance.  
 
Looking forward, Lazard believes the portfolio is positioned to outperform the benchmark. Policymakers 
are now focused on maintaining a balance between avoiding economic and financial stress and 
containing inflation, which should result in a less extreme market that is favorable to Lazard’s strategy.  
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While LACERS’ account has slightly underperformed the benchmark by 7 basis points annualized and 
net of fees since inception in November 2013, Lazard’s composite (aggregate of all client accounts 
managed in the strategy), has outperformed the benchmark by 167 basis points annualized and net of 
fees since inception in October 2001 and has demonstrated long-term value added over various market 
cycles. 
 
Calendar year performance of LACERS’ account is presented in the table below as supplemental 
information. 
 

Calendar Year Performance as of 12/31/22 (Net-of-Fees) 

  2022 2021 2020 2019 2018 2017 2016 2015 2014 11/5/13-
12/31/13 

Lazard -16.48 7.30 11.50 20.56 -10.77 27.25 -4.95 0.48 -0.25 4.24 

MSCI EAFE 
ND -14.45 11.26 7.82 22.01 -13.79 25.03 1.00 -0.81 -4.90 3.23 

  % of Excess 
Return -2.03 -3.96 3.68 -1.45 3.02 2.22 -5.95 1.29 4.65 1.01 

 
Fees 
LACERS pays Lazard an effective fee of 47 basis points (0.47%), which is approximately $2.6 million 
annually based on the value of LACERS’ assets as of April 30, 2023. The fee ranks in the 35th percentile 
of fees charged by similar managers in the eVestment database (i.e., 65% of like-managers have higher 
fees). Staff is currently in negotiations with Lazard to obtain a more favorable fee structure. Since 
inception, LACERS has paid Lazard a total of $24.7 million in investment management fees for the 
period ending December 31, 2022. 
 
General Fund Consultant Opinion 
NEPC concurs with this recommendation. 
 
Strategic Plan Impact Statement 

A contract renewal with Lazard will allow LACERS to maintain a diversified exposure to the non-U.S. 
equities developed markets, which is expected to help optimize long-term risk adjusted investment 
returns (Goal IV). The discussions of the investment manager’s profile, strategy, performance, and 
management fee structure are consistent with Goal V (uphold good governance practices which affirm 
transparency, accountability, and fiduciary duty). 

 
Prepared by: Ellen Chen, ESG Risk Officer, Investment Officer II, Investment Division. 
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To: Los Angeles City Employees’ Retirement System Investment Committee 

From: NEPC, LLC 

Date: June 13, 2023 

Subject: Lazard Asset Management, LLC  

Recommendation 

NEPC recommends the Los Angeles City Employees’ Retirement System (‘LACERS’) renew the 

contract that is currently in place with Lazard Asset Management, LLC . (‘Lazard’) for a period of 

three years from the date of contract expiry.  

Background 

Lazard was hired into the Non-U.S. Equity asset class in 2013 to provide the Plan with public equity 

exposure across international developed countries/markets. The portfolio has a performance 

inception date of December 1, 2013.  As of March 31, 2023, Lazard managed $553.9 million, or 2.6% 

of Plan assets.  The performance objective is to outperform the MSCI EAFE Index, net of fees, 

annualized over a full market cycle (normally three-to-five years). The account is currently in good 

standing based on LACERS’ Manager Monitoring Policy.  

Lazard Asset Management is a wholly-owned subsidiary of Lazard Ltd, which went public in 2005. 

Lazard has $197.4 billion in assets (as of March 31, 2023).  About 30% of the firm is owned by 

Lazard employees and the rest is publicly owned.  Lazard has more than 300 investment personnel 

and offices in over 20 cities around the globe.  They offer investment solutions across the public 

and alternative investments landscape.  In March 2023, Lazard Asset Management acquired Truvvo 

Partners, a US-based firm with $3.8 billion of assets under management dedicated to providing 

strategic advice, wealth planning, and investment management solutions to families.  The addition 

of Truvvo expands Lazard’s existing private client business, forming Lazard Family Office Partners, 

which combined manages approximately $8 billion in assets, and provides advice and investment 

solutions across public and private markets.  NEPC is currently evaluating the business impact on 

Lazard in relation to the Tuvvo acquisition.  While we do not believe this acquisition will impact the 

portfolio that Lazard manages for LACERS, we will report back once our evaluation is complete. In 

April, 2023 Lazard announced plans to cut 10% of its workforce in a cost-cutting effort.  NEPC will 

continue to monitor Lazard for any negative effects on the international equity business line that 

may impact the LACERS relationship.  In May 2023, Lazard announced that Lazard Ltd.’s CEO, Ken 

Jacobs, will be retiring effective October 1, 2023 and he will be succeeded by Peter Orszag, 

currently CEO of Financial Advisory at Lazard.  Evan Russo continues to be the CEO of Lazard 

Asset Management.  NEPC expects that there will be no impact to the International Equity portfolio 

as a result of this change.  

The LACERS account sits within the Lazard International Strategic Equity product, which is a multi-

capitalization strategy.  The strategy typically invests in 50-70 securities of non-US companies, 

including those from emerging markets.  The benchmark is the MSCI EAFE Index.  The portfolio is 

managed by four portfolio managers, however, day-to-day, the portfolio is overseen by Lead 
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Portfolio Manager Robin Jones and Jimmie Bork, Director, Portfolio Manager/ Analyst. Mark Little, 

who was in charge of the day-to-day management of the portfolio moved to an oversight role 

within the firm’s international and global equity lines of business effective December 31, 2022. Mr. 

Little is therefore still involved in the product.  Messrs. Jones and Bork are supported by Michael 

Bennett, Portfolio Manager/Analyst and John Reinsberg, Deputy Chairman International and 

Global Strategies, who act in client facing roles on the strategy and work from the firm’s New York 

City office.  

Lazard employs a bottom-up approach to equity investing.  The process seeks to invest in 

companies that exhibit three characteristics of financial productivity: high and compounding free 

cash flow, high return on equity, and low valuation.  The research process focuses on 1) 

understanding a company’s path to profitability and management’s role in sustaining it, and 2) 

validating the company’s accounting statements to verify profitability.  Idea generation can come 

from a variety of sources.  Dedicated analysts research industry trends and the long-term impact 

on profitability.  They assess the impact of strategic or management change and seek to identify 

companies that are earning less than their potential or that have valuations that imply a significant 

change in returns.  In addition, screens on pricing multiples are used by the strategy team to 

identify ideas at the sector and industry levels.  Depending on the groups, different valuation 

metrics are emphasized.  For non-cyclical stocks, they look at Price/Earnings, for financials 

Price/Book, for capital intensive Price/Cash Flow, and for deep cyclical Price/Sales.  They will 

consider absolute cheapness and relative cheapness.  

Portfolio construction is driven by stock selection. The portfolio management team builds the 

portfolio by selecting one stock at a time.  Inclusion of a stock in the portfolio is primarily 

dependent on a new idea's attractiveness relative to existing portfolio holdings. Sector and 

regional exposures are a residual of the investment process. 

Performance 

Referring to Exhibit 1 Performance Summary Net of Fees Ended March 31, 2023, since December 

1, 2013, the strategy has outperformed the MSCI EAFE Index by 0.1%, returning 3.9%, net of fees.  

The portfolio ranked in the 61st percentile in its peer universe since inception.  In the five-year 

period ended March 31, 2023, the portfolio underperformed the index by 1.0% and ranked in the 

63rd percentile in its peer universe.  Over the last three-year period the portfolio has 

underperformed its benchmark by 1.3% and ranked in the 71st percentile in its peer group.  Over 

the past one-year period ended March 31, 2023, the portfolio has underperformed its benchmark 

by 0.9% and ranked in the 50th percentile.  Broadly, underperformance across time periods ended 

March 31, 2023, has been driven by stock selection and the value style tilt in the portfolio.  The 

portfolio tends to underperform in market environments where there are large differences in 

performance between growth and value stocks.  On a regional basis the portfolio has been 

overweight North America and emerging markets and underweight the United Kingdom, Japan 

and Asia ex-Japan. On an economic sector basis, stock selection across the Consumer 

Discretionary, Consumer Staples and Utilities sectors detracted from performance.     

Fees 

The portfolio has an asset-based fee of 0.47% annually.  This fee ranks in the 35th percentile among 

its peers in the eVestment All EAFE Universe.  In other words, 65% of the products in the peer 

universe have a higher fee than the LACERS account.   
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Conclusion 

Lazard has performed as expected in a market environment that has favored growth and lower 

quality stocks.  The firm has had a well-established, stable team in place, in addition to executing 

well against its stated investment objectives.  With an investment process and philosophy that 

prioritizes financially productive and inexpensively valued companies, the portfolio is subject to 

periods of underperformance when the performance disparity between growth and value stocks is 

wide.  NEPC will continue to monitor recent events at Lazard for any impact to products and 

clients.  NEPC recommends renewing the contract with Lazard for a period of three years from the 

period of contract expiry.    

The following table provides specific net of fees performance information, as referenced above. 
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Exhibit 1: Performance Summary Net of Fees Ended March 31, 2023 
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CONTRACT RENEWAL 
LAZARD ASSET MANAGEMENT LLC 

ACTIVE NON-U.S. EQUITIES DEVELOPED MARKETS CORE 
PORTFOLIO MANAGEMENT 

PROPOSED RESOLUTION 

WHEREAS, LACERS’ current three-year contract with Lazard Asset Management LLC 
(Lazard) for active non-U.S. equities developed markets core portfolio management 
expires on September 30, 2023; and, 

WHEREAS, Lazard is in compliance with the LACERS Manager Monitoring Policy; and, 

WHEREAS, a contract renewal with Lazard will allow the LACERS total portfolio to 
maintain a diversified exposure to non-U.S. developed markets core equities; and, 

WHEREAS, on June 27, 2023, the Board approved the Investment Committee’s 
recommendation to approve a three-year contract renewal with Lazard. 

NOW, THEREFORE, BE IT RESOLVED, that the General Manager is hereby authorized 
to approve and execute a contract subject to satisfactory business and legal terms and 
consistent with the following services and terms: 

Company Name: Lazard Asset Management LLC 

Service Provided: Active non-U.S. equities developed markets core 
Portfolio Management 

Effective Dates: October 1, 2023 through September 30, 2026 

Duration: Three years 

Benchmark:   MSCI EAFE Index 

Allocation as of 
May 31, 2023: $550 million 

June 27, 2023 
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SUBJECT: APPROVAL OF 1-YEAR CONTRACT WITH POLEN CAPITAL CREDIT, LLC 
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Recommendation  
 
That the Board: 
 

1. Approve a one-year contract extension with Polen Capital Credit, LLC (Polen Credit) for 
management of an active hybrid high yield fixed income/U.S. floating rate bank loan portfolio. 
 

2. Authorize the General Manager to approve and execute the necessary documents, subject to 
satisfactory business and legal terms. 
 

Discussion 
 
At the Investment Committee meeting held on June 13, 2023, the Committee considered the attached 
staff report (Attachment 1) recommending a one-year contract extension with Polen Credit. The firm 
has managed an active hybrid high yield fixed income/U.S. floating rate bank loan portfolio for LACERS 
since October 2020; the current contract expires on August 31, 2023. LACERS’ portfolio was valued at 
approximately $231 million as of May 31, 2023. Polen Credit is in compliance with the LACERS 
Manager Monitoring Policy. Since inception, LACERS has paid Polen Credit a total of $3.2 million in 
investment fees through May 31, 2023. 
 
Performance 
The Committee meeting of June 13, 2023, continued a discussion of performance and investment 
management fees from their meeting of May 9, 2023.  Included in the staff report to the Committee 
(attached) was a three-year contract renewal recommendation despite manager performance for the 
period ending March 31, 2023, showing negative returns relative to the benchmark over the 1-year, 2-
year, and since inception time periods, and a marginal positive net excess return over the most recent 
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three months. Polen Credit has managed the LACERS portfolio for approximately 32 months under an 
unconventional market cycle and its track record is not long enough to warrant Watch Status placement. 
An update through May 31, 2023, extends the strategy’s calendar year excess returns against the 
benchmark to 127 basis points, as presented in the table below.  
 

Calendar Year Performance as of 5/31/2023 (Net-of-Fees) 

  
1/01/2023-
5/31/2023 

2022 2021 
10/28/2020-
12/31/2020 

Polen Credit 5.10 -10.27 5.31 4.90 
50% Bloomberg U.S. Corporate High Yield 
2% Issuer Capped Index/50% Credit Suisse 
Leveraged Loan Index 

3.83 -6.14 5.34 4.61 

  % of Excess Return 1.27 -4.13 -0.03 0.29 
 
Despite recent performance gains in the calendar year 2023, Polen Credit continues to underperform 
the benchmark over the 1-year, 2-year, and since inception time periods as of May 31, 2023, but has 
reduced since inception underperformance by 18 bps between April 30, 2023 (since inception net 
excess return was -1.33%), and May 31, 2023, as presented in the table below.  
 

Annualized Performance as of 5/31/2023 (Net-of-Fees) 

  3-Month 1-Year 2-Year 
Since 

Inception 
10/28/2020 

Polen Credit 1.40 0.51 -1.79 1.60 
50% Bloomberg U.S. Corporate High Yield 
2% Issuer Capped Index/50% Credit Suisse 
Leveraged Loan Index 

0.95 2.81 0.00 2.75 

  % of Excess Return 0.45 -2.30 -1.79 -1.15 
 
The composite’s trailing returns as of May 31, 2023, are presented as supplemental information in the 
following table. 
 

Composite Trailing Returns as of 5/31/2023 (Net-of-Fees) 

  
3-

Month 
1-Year 3-Year 5-Year 7-Year 

10-
Year 

15-
Year 

20-
Year 

Since 
Inception 
3/31/1998 

Polen Credit 1.31 0.96 8.11 3.39 5.89 4.92 6.80 7.47 6.82 

Benchmark 0.95 2.81 4.41 3.37 4.37 3.94 5.44 5.68 5.24 

 % of Excess Return 0.36 -1.85 3.70 0.02 1.51 0.98 1.36 1.78 1.58 

 
Polen Credit’s history of risk-adjusted outperformance, stability of its team, and proven repeatable 
investment process provides confidence to staff that allowing this manager to realize its value-add skills 
in challenging market conditions over a longer market cycle is warranted. 
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Fees 
The Committee discussed the current fee structure, which is an effective 52 basis points (0.52%) based 
on current assets under management, which in turn ranks in the 86th percentile of fees charged by 
managers in the peer universe.  Given the underperformance reflected under various time periods, the 
Committee directed staff to negotiate a more attractive fee structure commensurate with the 
aforementioned underperformance.  
 
Polen Credit returned to LACERS with three fee options for the Committee’s consideration. 
 
Option 1: Performance-Based Fee – LACERS will pay the manager a base fee of 25 basis points and 
15% of the performance share (above its benchmark). This option will only require an amendment to 
the existing contract. However, LACERS may end up paying the manager a higher total fee should the 
manager deliver strong relative performance regardless of upward or downward performance.  
 
Option 2: Commingled Investment Trust (CIT) – The CIT would be structured as a fund-of-one and 
LACERS would maintain the flexibility to tailor its own guidelines. Fees would be approximately 49 
basis points of AUM: management fees at 42 basis points and administrative fees capped at seven 
basis points.  
 
Option 3: Opportunistic High Yield Private Fund – This fund is Polen Credit’s private commingled 
vehicle. The current share class fees would be 45 basis points of AUM: 32 basis points in management 
fees and 13 basis points administrative fees. Unlike the fund-of-one, LACERS would be subject to the 
private fund’s guidelines.  
 
Each option entails a different combination of financial, transparency, liquidity, fund governance, 
negotiation, operational and implementation considerations. Based on the preliminary information 
however, the Committee found the options unacceptable, and directed staff to continue negotiating with 
the manager for other options to consider.  
 
Staff recommends a one-year extension of the Polen Credit contract under the current asset-based fee 
structure to allow time for staff and the general investment consultant to explore a wider set of fee 
structure options to bring to the Committee over the next several months with appropriate 
recommendations. As LACERS prepares for another asset allocation study in 2024, staff will also 
consider past and trending fundamental market and economic changes that could lead to structural 
changes to its asset allocation policy. The Committee concurred with the staff recommendation for a 
one-year contract extension effective September 1, 2023.  
    
Strategic Plan Impact Statement 
 
A contract extension with Polen Credit will allow the fund to maintain a diversified exposure to the active 
high yield fixed income and U.S. floating rate bank loan markets, which is expected to help optimize 
long-term risk adjusted investment returns (Goal IV). The discussion of the investment manager’s 
performance and management fee structure aligns with the Strategic Plan Goal to uphold good 
governance practices that affirm transparency, accountability, and fiduciary duty (Goal V).  
 
 
Prepared By: Jeremiah Paras, Investment Officer I, Investment Division  
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Recommendation 

That the Committee recommend to the Board a one-year contract extension with Polen Capital Credit, 
LLC (Polen Credit) for management of an active hybrid high yield fixed income/U.S. floating rate bank 
loan portfolio. 

Executive Summary 

Polen Credit has managed an active hybrid high yield fixed income/U.S. floating rate bank loan portfolio 
for LACERS since October 2020. LACERS’ portfolio was valued at $231 million as of April 30, 2023. At 
the Investment Committee meeting held on May 9, 2023, staff presented a recommendation for a three-
year contract renewal. The Committee found the level of the manager’s investment management fees 
unsuitable considering underperformance of the strategy and instructed staff to negotiate with the 
manager for a lower fee structure. Polen Credit presented staff with three alternative fee options, each 
with its own financial, legal, and administrative considerations. Staff recommends a one-year extension 
of the Polen Credit contract under the current asset-based fee structure to allow staff sufficient time to 
fully evaluate these options. 

Discussion   

Background 
At the Investment Committee meeting held on May 9, 2023, the Committee received a recommendation 
from staff for a three-year contract renewal for Polen Credit for the management an active hybrid high 
yield fixed income/U.S. floating rate bank loan portfolio for LACERS benchmarked against a custom 
blend of 50% of the Bloomberg U.S. Corporate High Yield 2% Issuer Capped Index and 50% of the 
Credit Suisse Leveraged Loan Index. LACERS’ portfolio was valued at $231 million as of April 30, 
2023. 

Staff noted that while Polen Credit is currently compliant with the LACERS Manager Monitoring Policy, 
the manager is registering underperformance against its benchmark over the 1-year, 2-year, and since 
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inception time periods. Staff upheld that the short performance track record of the LACERS account is 
insufficient to cover a conventional market cycle and therefore does not provide adequate time to fully 
evaluate the effectiveness of the manager. Also highlighted during the report, the composite’s net 
excess returns for longer time periods remain positive. The Committee directed staff to maintain its due 
diligence efforts and continue to closely monitor the manager and strategy pursuant to policy.      
 
Further, the Committee expressed its reservations about the investment management fees. In 
particular, the Committee found the effective fee of 52 basis points (0.52%), which ranks in the 86th 
percentile of fees charged by managers in the peer universe, to be unsuitable considering 
underperformance of the strategy. Staff explained that the premium to the manager’s fee comes from 
the strategy’s structural allocation to bank loans, whereas the peer universe is mostly comprised of 
managers focused on high yield fixed income. The Committee instructed staff to negotiate with the 
manager and push for a lower fee structure as a condition for contract renewal. 
 
Performance 
As an update to performance, of April 30, 2023, Polen Credit still underperformed the benchmark over 
the 1-year, 2-year, and since inception time periods. The manager delivered a positive net excess 
return over the 3-month time period, as presented in the table below.  
 

Annualized Performance as of 4/30/2023 (Net-of-Fees) 

  3-Month 1-Year 2-Year 
Since 

Inception 
10/28/2020 

Polen Credit 1.66 -1.35 -1.67 1.72 
50% Bloomberg U.S. Corporate High Yield 
2% Issuer Capped Index/50% Credit Suisse 
Leveraged Loan Index 

1.13 2.16 0.46 3.05 

  % of Excess Return 0.53 -3.51 -2.13 -1.33 
 
The performance over the quarter was buoyed by the results for the month of April 2023, which saw an 
88 basis points outperformance against the benchmark. This was also additive to the strategy’s 
calendar year-to-date outperformance against the benchmark, as presented in the table below.  
 

Calendar Year Performance as of 4/30/2023 (Net-of-Fees) 

  1/01/2023-
4/30/2023 2022 2021 10/28/2020-

12/31/2020 
Polen Credit 5.28 -10.27 5.31 4.90 
50% Bloomberg U.S. Corporate High Yield 
2% Issuer Capped Index/50% Credit Suisse 
Leveraged Loan Index 

4.36 -6.14 5.34 4.61 

  % of Excess Return 0.92 -4.13 -0.03 0.29 
 
The composite’s trailing returns, updated as of April 30, 2023, are presented as supplemental 
information in the following table. 
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Composite Trailing Returns as of 4/30/2023 (Net-of-Fees) 

  3-
Month 1-Year 3-Year 5-Year 7-Year 10-

Year 
15-

Year 
20-

Year 
Since 

Inception 
3/31/1998 

Polen Credit 1.50 -0.67 9.63 3.35 6.01 4.95 6.89 7.53 6.84 
Benchmark 1.13 2.16 5.99 3.49 4.56 3.97 5.51 5.77 5.28 
 % of Excess Return 0.37 -2.83 3.64 -0.14 1.45 0.98 1.38 1.76 1.56 

 
Fee Structure Options 
Staff discussed the Committee’s desire for lower management fees with Polen Credit, which readily 
expressed a willingness to work with LACERS to optimize fees. The manager ruled out a further 
reduction to the current asset-based fee structure because this would require extending the reduction 
to other separately managed client accounts pursuant to most favored nations contract provisions. 
Instead, Polen Credit presented staff with three other options, each with its own financial, legal and 
administrative considerations. The first option is a performance-based fee. Under this fee structure, 
LACERS pays the manager a base fee of 25 basis points and 15% of the performance share. The 
primary advantage of this structure would be the ease of implementation – LACERS would not need to 
transition out of its separately management account (SMA) as the process will only require an 
amendment to the existing contract. The drawback to this fee structure is the possibility that LACERS 
ends up paying the manager a higher total fee relative to the current asset-based fee structure should 
the manager deliver strong relative performance, in either up or down markets. Other technical 
considerations include setting a performance cap and determining the performance calculation timing. 
 
As a second option, Polen Credit is willing to create a new Commingled Investment Trust (CIT) fund 
exclusive to LACERS. It would be structured as a fund-of-one and as such, LACERS would maintain 
the flexibility to tailor its own investment management guidelines. Under the tiered management fee of 
this proposed structure and the current market value of the LACERS portfolio, LACERS would pay 
approximately 42 basis points in management fees plus administrative fees capped at seven basis 
points with Polen Credit subsidizing the remainder of the administrative fees. LACERS may lose the 
holdings transparency it currently has with its SMA and would be subject to the liquidity/withdrawal 
window provisions of the CIT. The manager estimates that it would require 90-120 days to launch this 
vehicle should LACERS pursue this option. LACERS may potentially incur legal costs should outside 
investment counsel be required to assist with review and negotiation of the CIT contract. 
 
The third option would be transitioning to Polen Credit’s Opportunistic High Yield Private Fund, a private 
commingled vehicle. The fund is already established, and the share class currently being offered sets 
cost at 45 basis points, which is comprised of 32 basis points management fees and 13 basis points 
administrative fees. Unlike the fund-of-one, LACERS would have to adopt the private fund’s investment 
management guidelines. Although very similar, LACERS’ current guidelines and the private fund’s 
guidelines do have differences which may be deemed material. LACERS will also need to consider the 
fund’s liquidity restrictions as well as potential policy implications surrounding the fund’s legal and 
regulatory status. As with the CIT option, LACERS may potentially incur legal costs should outside 
investment counsel be required to assist with review and negotiation of the private commingled vehicle 
contract. 
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Recommendation 
In light of the contract expiration on August 31, 2023, staff recommends a one-year extension of the 
Polen Credit contract under the current asset-based fee structure. Within the next year, staff and NEPC 
aim to fully evaluate each of the proposed options to determine if any of the proposed options provide 
a distinct advantage over the existing fee structure and investment vehicle. As LACERS prepares for 
another asset allocation study in 2024, staff will also aim to utilize the additional year to evaluate 
potential changes to the Credit Opportunities asset class under which the Polen Credit active hybrid 
high yield fixed income/U.S. floating rate bank loan portfolio falls.  
 
Strategic Plan Impact Statement 
 
A contract extension with Polen Credit will allow the fund to maintain a diversified exposure to the active 
high yield fixed income and U.S. floating rate bank loan markets, which is expected to help optimize 
long-term risk adjusted investment returns (Goal IV). The discussion of the investment manager’s 
performance and management fee structure aligns with the Strategic Plan Goal to uphold good 
governance practices that affirm transparency, accountability, and fiduciary duty (Goal V).  
 
 
Prepared By: Jeremiah Paras, Investment Officer I, Investment Division  
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Recommendation 

That the Committee recommend to the Board a three-year contract renewal with Polen Capital Credit, 
LLC for management of an active hybrid high yield fixed income/U.S. floating rate bank loan portfolio. 

Executive Summary 

Polen Capital Credit, LLC (Polen Credit) has managed an active hybrid high yield fixed income/U.S. 
floating rate bank loan portfolio for LACERS since tfolio was valued at $227 
million as of March 31, 2023. Polen Credit is in compliance with the LACERS Manager Monitoring 

eneral Fund Consultant, recommend a three-year 
contract renewal. 

Discussion    

Background 
Polen Credit manages an active hybrid high yield fixed income/U.S. floating rate bank loan portfolio for 
LACERS benchmarked against a custom blend of 50% of the Bloomberg U.S. Corporate High Yield 
2% Issuer Capped Index and 50% of the Credit Suisse Leveraged Loan Index. With an active bias 
toward small-to-mid cap issues, Po ploit inefficiencies in the credit 
markets by adhering to a disciplined, bottom-up, fundamentally oriented investment process with a 
strict adherence to downside protection. The strategy is opportunistic and has the flexibility to invest in 
both high yield bonds (target range generally 50% to 95% of portfolio market value) and bank loans 
(allowable range typically 0% to 50% of portfolio market value); the strategy is not required, nor 
expected, to maintain an even allocation between high yield bonds and bank loans like its benchmark 
pursuant to its approved investment management guidelines. LACERS
million as of March 31, 2023. 

The strategy has three named co-portfolio managers:  Dave Breazzano (43 years of experience/26 
years with Polen Credit), Ben Santonelli (19 years of experience/18 years with Polen Credit), and John 
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Sherman (19 years of experience/15 years with Polen Credit), who all form part of a larger 17-member 
investment team.  
 
The Board hired Polen Credit through the 2019-2020 Active Hybrid High Yield Fixed Income/U.S. 
Floating Rate Bank Loan search process and authorized a three-year contract on February 11, 2020; 
the contract became effective on September 1, 2020. The current contract expires on August 31, 2023. 
Representatives of Polen Credit most recently presented a portfolio review to the Investment 
Committee on October 11, 2022. 

Organization 
Polen Credit is headquartered in Waltham, Massachusetts. There are 43 employees working primarily 
in support of the credit business, 17 of whom are investment personnel. At the time of its hiring, Polen 
Credit, formerly known as DDJ Capital Management, LLC prior to rebranding, was 100% employee-
owned. In January 2022, Florida-based growth equity asset management firm Polen Capital 
Management, LLC (Polen Capital) acquired Polen Credit as a wholly owned subsidiary. Polen Credit 
continues to operate autonomously from its parent Polen Capital. As of March 31, 2023, the firm 
managed over $6.9 billion in total assets with over $4.4 billion in their U.S. Opportunistic High Yield 

approximately 5.2% of this strategy. 

Due Diligence 
Staff conducts routine due diligence of the manager. In addition to meeting virtually for quarterly 
portfolio reviews and ad hoc investment discussions, LACERS staff conducted an onsite meeting at 

ril 12, 2023 to interview key personnel across the organization. 
Based upon these due diligence activities as well as 

sophy, strategy, and process have not changed 
materially over the contract period.  
 
As to the aforementioned change in ff placed Polen Credit under watch 
status in December 2021 pursuant to the LACERS Manager Monitoring Policy following the 

 Polen Credit. During this evaluation period, 
egration progress and performance against specific 

standards set forth by policy. In February 2023, staff removed Polen Credit from watch status upon 
determining that the change in ownership did not detrimentally
 
Staff and NEPC continue to deem Polen Credit capable of managing assets for LACERS under its 
hybrid high yield fixed income/U.S. floating rate bank loan strategy.  
 
Performance 
As of March 31, 2023, Polen Credit has underperformed the benchmark over the 1-year, 2-year, and 
since time periods, and delivered a marginal positive net excess return over the 3-month time period, 
as presented in the following table.  
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Annualized Performance as of 3/31/2023 (Net-of-Fees) 

3-Month 1-Year 2-Year
Since 

Inception 
10/28/2020 

Polen Credit 3.36 -5.47 -2.13 1.01 
50% Bloomberg U.S. Corporate High Yield 
2% Issuer Capped Index/50% Credit Suisse 
Leveraged Loan Index 

3.35 -0.54 0.37 2.75 

 % of Excess Return 0.01 -4.93 -2.50 -1.74

relative to its benchmark can be traced to the 
e during the calendar year 2022, as presented in the table below. 

Calendar Year Performance as of 3/31/2023 (Net-of-Fees) 

1/01/2023-
3/31/2023 

2022 2021 
10/28/2020-
12/31/2020 

Polen Credit 3.36 -10.27 5.31 4.90 
50% Bloomberg U.S. Corporate High Yield 
2% Issuer Capped Index/50% Credit Suisse 
Leveraged Loan Index 

3.35 -6.14 5.34 4.61 

 % of Excess Return 0.01 -4.13 -0.03 0.29 

The 2022 underperformance was driven by three primary factors. First, the portfolio maintains an 
underweight allocation to bank loans relative to the benchmark. (As discussed in the Background 
section, the portfolio is not required to be evenly allocated between high yield bonds and bank loans 
like its benchmark.) Floating rate bank loans outperformed fixed rate high yield fixed income by over 
1,000 basis points in 2022 due to the rising interest rate environment, causing the strategy to lag the 
benchmark. Second, the strategy holds a sizable overweight to CCC-rated instruments relative to the 
benchmark. Polen Credit believes that the lower rated segments of the market are poised for a multi-
year stretch of outperformance driven by attractive valuations and healthy fundamentals. In 2022, 
concerns over rising rates and an impending downturn led lower rated credits to meaningfully 
underperform higher rated instruments, which the portfolio had an underweig
structural underweight to the energy sector detracted from performance with the energy sector 
outperforming since the inception of portfolio. Polen weight to energy is 
deliberate as the manager believes that the sector is heavily driven by the price of oil, which is volatile 
and difficult to predict and therefore does not lend itself well to Po
research-based approach. 

As presented in the table below, even with a significant underperformance in the most recent year, net 
excess return for the composite (all accounts managed in the strategy) remains positive for all time 
periods seven years and longer. Polen Credit believes that the portfolio is positioned to outperform the 
benchmark going forward for several reasons. First, Polen Credit expects a mean reversion to occur, 
resulting in high yield bonds outperforming bank loans over the next two to three years. Second, the 

yield premium, which is higher relative to the benchmark, will 
largely be realized with the expectation of only a few credit impairments in the portfolio over the 
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intermediate term. Third, Polen Credit considers the volatility in the current environment as an 
opportunity to add signicant excess returns through superior security selection.  

Composite Trailing Returns as of 3/31/2023 (Net-of-Fees) 

3-
Month 

1-Year 3-Year 5-Year 7-Year
10-

Year 
15-

Year 
20-

Year 

Since 
Inception 
3/31/1998 

Polen Credit 3.46 -4.15 9.72 2.96 6.23 4.92 6.99 7.77 6.80 

Benchmark 3.35 -0.54 7.18 3.41 4.85 4.00 5.70 5.91 5.26 

 % of Excess Return 0.11 -3.61 2.54 -0.45 1.38 0.92 1.29 1.86 1.54 

Polen Credit is currently compliant with the LACERS Manager Monitoring Policy; however, the short 
performance track record of the LACERS account is insufficient to cover a conventional market cycle 
and therefore does not provide adequate time to fully evaluate the effectiveness of the manager under 
this particular strategy. Staff and NEPC recommend r ract for another three-
year period and will continue to monitor the manager and strategy pursuant to policy. 

Fees 
LACERS pays Polen Credit an effective fee of 52 basis points (0.52%), which is approximately 
$1,190,000 annually based on the value h 31, 2023. This fee ranks in 
the 86th percentile of fees charged by similar managers in the eVestment database (i.e., 86% of like-
managers have lower fees). Since inception, LACERS has paid Polen Credit a total of $2.9 million in 
investment management fees as of March 31, 2023. 

General Fund Consultant Opinion 
NEPC concurs with this recommendation. 

Strategic Plan Impact Statement 

A contract renewal with Polen Credit will allow the fund to maintain a diversified exposure to the active 
high yield fixed income and U.S. floating rate bank loan markets, which is expected to help optimize 
long-term risk adjusted investment returns (Goal IV). The discussi
organization, strategy, performance, and management fee structure aligns with the Strategic Plan Goal 
to uphold good governance practices that affirm transparency, accountability, and fiduciary duty (Goal 
V). 

Prepared By: Jeremiah Paras, Investment Officer I, Investment Division 

NMG/RJ/BF/JP:rm 
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To: 

From: NEPC, LLC 

Date: May 9, 2023 

Subject: Polen Capital Management, LLC - Contract Renewal 

Recommendation 

Retirement System (LACERS) renew the contract 
with Polen Capital Management, LLC Polen ) for a period of three years from the 
date of contract expiry. 

Background 
Polen has been an investment manager for LACERS since October 28, 2020 managing a high yield/ 
bank loans strategy within the Credit Opportunities asset class. As of February 28, 2023, Polen 
managed $227.8 million, or 1.1% of Plan assets.  The portfolio is benchmarked against a 50:50 split 
between the Bloomberg U.S. High Yield 2% Issuer Cap Index and the Credit Suisse Leveraged Loan 
Index. The portfolio has a performance objective of outperforming the benchmark, net of fees, 
annualized over a full market cycle (normally three-to-five years).  The Polen portfolio is currently 

manager monitoring policy. 

DDJ Capital Management was founded by Dave Breazzano in 1996. In December 2021 it was 
announced that Polen Capital Management, LLC, a privately held growth equity investment firm, 
would be acquiring DDJ, with the deal ultimately closing in January 2022. The transaction saw DDJ 
founder Dave Breazzano take an 
of the firm's Operating Committee. Other equity owners in DDJ, including departed partners who 
still held equity interest, were paid out 2/3rds up front, with the last 1/3rd expected to be paid out 
over three years based on certain business metrics. The senior investment team members of legacy 
DDJ received phantom equity in the Polen Capital Credit franchise business based on revenue share 
and will have the opportunity to become equity partners in the Polen holding company over time. 
DDJ has officially been rebranded as Polen Credit. There are three other growth equity teams at 
Polen, all bringing different expertise. Each group functions separately, but takes advantage of 
centralized operational and marketing resources. Polen Credit is now the fourth team under Polen 
Capital and is the only fixed income manager.   

Polen Capital Management was founded in 1979 by David M. Polen, who was the sole owner until 
July 2007. In July 2007, employee ownership was broadened to 10% with David Polen owning 90%. 
David Polen passed away in June 2012 and his ownership interest passed to Polen Family Holdings 
(formerly the Polen Family Trust). In December 2012, an employee group led by Stan Moss, Dan 
Davidowitz and Damon Ficklin assumed majority ownership of the firm. From 2012 to 2015, 
employees owned 51% of the firm and Polen Family Holdings owned 49% as a passive owner. At 
year-end 2015, iM Global Partner (formerly iM Square), a London-based investment and 
development platform dedicated to the asset management business, acquired a 20% passive equity 
stake in Polen Capital. iM Global Partner purchased 20% directly from Polen Family Holdings. Polen 
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Family Holdings was further diluted by 9% as a result of new equity interests granted to Polen Capital 
employees. This increased employee ownership from 51% to 60%. On January 4, 2019, Polen Capital 
purchased 11% of equity from Polen Family Holdings. This increased employee ownership from 60% 
to 71%. Polen Capital is an independently controlled, employee-managed firm. The current 
ownership structure is 72% employees (Polen Capital Holdings LP), 20% iM Global Partner (passive 
interest) and 8% Polen Family Holdings (passive interest). Importantly, Polen Capital employees 
control 100% of the firm. 
 
As of March 31, 2023, Polen Capital Management had approximately $61.3 billion in assets under 

AUM . As of December 31, 2022 total AUM for the Polen Credit team specifically was 
$6.9 billion, of which the Opportunistic High Yield strategy represented $4.3 billion. The firm has 
been trying to diversify strategies using the same basic credit platform and introduced the BB/B 
Upper Tier High Yield in 2012, Bank Loan in 2013 as well as higher octane Total Return Credit in 
2010.  

 
Polen focuses on the smaller issue size and lower-rated parts of the high yield and loan market.  
They believe the rating agencies have a size bias and will rate securities lower due to smaller size.  
Polen relies on in-depth enterprise analysis, with a loan to value lens.  They want companies that 
generate cash flow and have enterprise value/asset value to help secure their positions.  There is 
also a strong focus on the covenant/legal aspects to help them understand and protect value when 
credit events arise. Generally, their perspective is that of a long-term lender and they enter positions 
expecting to be a long-term holder and earn the coupon. Polen does not have a dedicated risk 
management team. Given the nature of the investments and the focus on lower tier high yield (and 
bank loans), risk management effectively comes in the underwriting and monitoring of investments.  
Polen's focused style does lead to larger position sizes in relatively less liquid markets, so investors 
should be aware of the portfolio's limited liquidity during stressful times.  It is also not unusual for 
Polen to be involved in creditor battles and dealing with bankruptcies and restructurings where 
positions may become restricted.  
 
Dave Breazzano is the head of the high yield team at Polen. He has been leading the group since 

ption in 1996.  Around him is a slightly younger generation.  John Sherman (19 years 
industry/16 years Polen) and Ben Santonelli (19 years industry/19 years Polen) are co-PMs with Mr. 
Breazzano on the Opportunistic High Yield strategy. In addition to the portfolio managers, on the 
Investment Review Committee is the Associate General Counsel, Elizabeth Duggan. Jason Rizzo is 
the head trader. Supporting the Investment Review Committee is a nine-person research group, 
broken out by industry coverage.  

 
Performance 
Referring to Exhibit 1, as of February 28, 2023, November 1, 
2020, the portfolio has underperformed its benchmark by 1.8%.  Over the past year, the portfolio has 
underperformed the benchmark by 4.4% and year-to-date the portfolio has outperformed by 0.8%.   
Referring to Exhibit 1A, over longer periods of time, Polen clients in the U.S. Opportunistic High 
Yield product have experienced outperformance over longer periods of time with 1% and 1.4% over 
10 year and seven years respectively. Over the last five years the product has underperformed by 
0.2% and over three years has outperformed by 1.2%.   
 
Referring to Exhibit 2, as of December 31, 2022, since inception the portfolio has underperformed  
its benchmark  return by 2.3% and ranked in the 73rd percentile in its peer group.  In the past year, 
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ended December 31, 2022, the portfolio also underperformed its benchmark return 4.2% and ranked 
in the 54th percentile in its peer group.  

Referring to Exhibit 3, underperformance over the course of 2022 has pulled the since inception 
cumulative results below benchmark returns. The portfolio underperformed in the second, third, and 
fourth quarter of 2022. Underperformance in the portfolio can be attributed to sector allocation and 
credit positioning. T lower-rated spectrum 
and underweight to bonds across the higher-rated spectrum detracted significantly from total 
returns. Sector allocation detracted from relative performance 
overweight to bonds in the Brokerage/Asset Managers sector and underweight to bonds in the 
Electric and Energy sectors. 

Fees 
The portfolio has an asset-based fee of 0.52% annually.  This fee ranks in the 86th percentile among 
its peers in the eVestment U.S. High Yield Fixed Income universe.  In other words, 86% of the 
products included in the peer universe have a lower fee than the LACERS account.   

Conclusion 
Polen has underperformed its benchmark index since November 1, 2020.  The portfolio is designed 
to invest in the smaller sized and lower-rated parts of the U.S. High Yield and bank loans investment 
universe and this area of the market has not been in favor. The firm managing the LACERS portfolio 
has exhibited some instability at the firm-level after having been purchased, though NEPC sees this 
as a net positive which provides long-  investment process, 
investment team, strategy and philosophy have been stable. NEPC recommends a contract renewal 
for a period of three years from the period of contract expiry.   

The following tables provide specific performance information, net of fees referenced above. 

Exhibit 1: Performance Comparison Net of Fees as of February 28, 2023 
1 

Month 
YTD 1 

Year 
3 

Years 
5 

Years 
10 

Years 
Inception Inception

Date 
Polen Capital 0.1 3.7 -6.0 0.9 Nov-20 
50% BBgBarc US High Yield 2% Issuer Cap / 
50% Credit Suisse Leveraged Loan Index 

-0.3 2.9 -1.6 2.7 

Over/Under 0.4 0.8 -4.4 -1.8

Exhibit 1A: Performance Comparison Net of Fees Polen U.S. Opportunistic High Yield Separately 
Managed Accounts Composite as of February 28, 2023 

Product Name YTD 1 
Year 

3 
Years 

5 
Years 

7 
Years 

10 
Years 

Returns - 
Since 

Inception 
24.92 Years 

04/1998 - 
02/2023 

Polen Capital 3.7 -4.0 3.8 3.1 6.7 5.1 6.8 
50% BBgBarc US High Yield 2% Issuer Cap / 
50% Credit Suisse Leveraged Loan Index 

2.9 -1.6 2.6 3.3 5.3 4.1 -- 

Over/Under 0.8 -2.4 1.2 -0.2 1.4 1.0 -- 

*Source: eVestment, Polen Capital  U.S. Opportunistic High Yield separately managed account  composite
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Exhibit 2: Universe Performance Comparison Net of Fees Ending December 31, 2022 
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Exhibit 3: Cumulative Excess Performance Net of Fees Ending December 31, 2022 
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CONTRACT EXTENSION 
POLEN CAPITAL CREDIT, LLC 

ACTIVE HYBRID HIGH YIELD FIXED INCOME/U.S. FLOATING RATE BANK LOAN 
PORTFOLIO MANAGEMENT 

PROPOSED RESOLUTION 

WHEREAS, LACERS’ current three-year contract with Polen Capital Credit, LLC (Polen 
Credit) for management of an active hybrid high yield fixed income/U.S. floating rate bank 
loan portfolio expires on August 31, 2023; and, 

WHEREAS, Polen Credit is in compliance with the LACERS Manager Monitoring Policy; 
and, 

WHEREAS, a contract extension with Polen Credit will allow the LACERS total portfolio 
to maintain a diversified exposure to the active high yield fixed income and U.S. floating 
rate bank loan markets; and, 

WHEREAS, on June 27, 2023, the Board approved the Investment Committee’s 
recommendation to approve a one-year contract extension with Polen Credit. 

NOW, THEREFORE, BE IT RESOLVED, that the General Manager is hereby authorized 
to approve and execute a contract subject to satisfactory business and legal terms and 
consistent with the following services and terms: 

Company Name: Polen Capital Credit, LLC 

Service Provided: Active Hybrid High Yield Fixed Income/U.S. Floating 
Rate Bank Loan Portfolio Management 

Effective Dates: September 1, 2023 through August 31, 2024 

Duration: One year 

Benchmark:   50% of the Bloomberg U.S. Corporate High Yield 2% 
Issuer Capped Index and 50% of the Credit Suisse  
Leveraged Loan Index 

Allocation as of 
May 31, 2023: $231 million 

June 27, 2023 
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LACERS: SECURING YOUR TOMORROWS 

Recommendation  
 

That the Board: 
 

1. Approve a five-year contract renewal with Aksia CA LLC for private equity consulting services. 
 

2. Authorize the General Manager to approve and execute the necessary documents, subject to 
satisfactory business and legal terms. 

 
Discussion 
 

On June 13, 2023, the Committee considered the attached staff report (Attachment 1) recommending 
a five-year contract renewal with Aksia CA LLC (Aksia) for private equity consulting services. The 
contract with Aksia became effective on July 25, 2018, and expires on July 24, 2023. Since inception, 
LACERS has paid a total of $3,312,500 in private equity consulting fees to Aksia. Additionally, Aksia 
was hired on April 1, 2023, to provide private credit consulting services to LACERS under a separate 
contract. 
 
Staff discussed Aksia’s consulting services, including increases in proposed consulting fees, and 
expressed satisfaction with the quality and level of service provided by Aksia under a growing private 
equity program. The Committee inquired about whether Aksia had recommended funds with new 
general partners. Staff responded that Aksia has sourced opportunities with new general partners and 
had recommended a number of funds with strong historical track records while continuing fund 
commitment recommendations to high-performing existing general partner relationships. Accordingly, 
the Committee concurred with staff’s recommendation of a five-year contract renewal.  
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Strategic Plan Impact Statement 
 

A contract renewal with Aksia CA LLC will assist the fund in maintaining a diversified portfolio, which is 
expected to help optimize long-term risk adjusted investment returns (Goal IV). The discussion of the 
consultant’s profile, approach, and fee structure are consistent with Goal V (uphold good governance 
practices which affirm transparency, accountability, and fiduciary duty). 
 
 
Prepared By: Robert King, CPA, Investment Officer II, Investment Division 
 
 
NMG/RJ/WL/RK:jp 
 
 
Attachments:  1. Investment Committee Recommendation Report dated June 13, 2023 
   2. Proposed Resolution 
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Recommendation 

That the Committee recommend to the Board a five-year contract renewal with Aksia CA LLC for private 
equity consulting services. 

Executive Summary 

Aksia CA LLC (Aksia) has served as LACERS private equity consultant since July 25, 2018; the current 
contract expires on July 24, 2023. Since inception of the contract, Aksia has provided value-added 
consulting services to LACERS; their investment recommendations have been developed thoughtfully 
based on a solid understanding of LACERS’ objectives and Investment Policy. Staff is satisfied with 
Aksia’s services and recommend a five-year contract renewal for private equity consulting services.  

Discussion 

Background 
Aksia provides private equity consulting services to LACERS. The Board hired Aksia through the 2017-
2018 Private Equity Consultant search process and authorized a five-year contract with Aksia on June 
26, 2018. The contract became effective on July 25, 2018, and expires on July 24, 2023. Since 
inception, LACERS has paid a total of $3,312,500 in private equity consulting fees to Aksia. Additionally, 
Aksia was hired on April 1, 2023, to provide private credit consulting services to LACERS under a 
separate contract. 

Organization 
Aksia is an alternative asset specialist investment consulting firm and is 100% employee owned. The 
firm was founded in 2006 and has seven global offices including New York (Headquarters), San Diego, 
Chicago, London, Tokyo, Hong Kong, and Athens. Aksia has 394 employees including 84 investment 
research, 60 operational due diligence, and 42 risk management professionals. Aksia advises on over 
$265 billion of client assets. 
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Primary Consulting Team Assigned to LACERS 
LACERS’ primary consulting team currently consists of four individuals: Tom Martin, Partner, Global 
Head of Private Equity & Real Assets; Heidi Poon, Managing Director, Head of Asian Private Equity 
and Growth Equity & Venture; Jeff Goldberger, Managing Director, Head of U.S. Middle Market 
Buyouts; and Trevor Jackson, Managing Director, Portfolio Advisory, and LACERS’ primary relationship 
manager. Each of the Aksia team members are senior level team leaders who bring deep private market 
experience and specializations around manager sourcing and selection, industry and manager 
research, operational due diligence, and portfolio construction. Collectively, they help guide LACERS 
long-term private equity strategy and program.   

Consulting Approach and Accomplishments 
Aksia’s consulting approach is research-driven and centered on building a customized portfolio for 
LACERS, providing performance focused solutions to optimize LACERS’ risk-adjusted returns. Since 
being hired, Aksia has provided value-added services to LACERS including: 

• Underwriting and recommending more than $3.5 billion in new commitments to over 100 funds,
including approximately $319 million in commitments to 17 emerging manager funds

• Advising on numerous contract amendments for existing LACERS managers
• Preparing and presenting the annual strategic plan and pacing studies
• Assisting with LACERS’ Investment Policy review and developing new policies
• Providing Board and staff with investment education on topics such as private equity valuations

and co-investments
• Participating in LACERS initiatives such as the Emerging Manager Symposium

Askia’s recommendations and deliverables have been developed thoughtfully based on a solid 
understanding of LACERS’ objectives and Investment Policy. Additionally, staff conducted an onsite 
due diligence visit at Aksia’s headquarters to get an update on their resources and capabilities. Staff 
interviewed various professionals on topics including, but not limited to, overall business strategy and 
growth, organization and reporting structure, staffing, consulting philosophy and strategy, deal sourcing 
and due diligence process, risk management, compliance and controls, and technology. Accordingly, 
staff recommends a five-year contract renewal with Aksia. 

Fees 
The current contract with Aksia, which spans from July 25, 2018, to July 24, 2023, specifies the 
following fee structure: 

Year 1: $725,000 
Year 2: $737,500 
Year 3: $750,000 
Year 4: $762,500 
Year 5: $775,000 
Total Fees: $3,750,000 

For the next five-year contract term, Aksia has proposed a fee structure which reflects adjustments for 
current and projected inflation, additional staffing resources, as well as the increased size and 
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complexity of LACERS’ private equity program. The proposed fee schedule includes escalations each 
year. Starting with the current fee of $775,000, each successive year results in the following percentage 
increases: Year 1 = 9.7%; Year 2 = 5.3%; Year 3 = 5.0%; Year 4 = 4.8%; and Year 5 = 5.1%. 

Year 1: $850,000 
Year 2: $895,000 
Year 3: $940,000 
Year 4: $985,000 
Year 5: $1,035,000 
Total Fees: $4,705,000 

Strategic Plan Impact Statement 

A contract renewal with Aksia CA LLC will assist the fund in maintaining a diversified portfolio, which is 
expected to help optimize long-term risk adjusted investment returns (Goal IV). The discussion of the 
consultant’s profile, approach, and fee structure are consistent with Goal V (uphold good governance 
practices which affirm transparency, accountability, and fiduciary duty). 

Prepared By: Robert King, CPA, Investment Officer II, Investment Division 
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CONTRACT RENEWAL 
AKSIA CA LLC 

PRIVATE EQUITY CONSULTING SERVICES 

PROPOSED RESOLUTION 

WHEREAS, LACERS’ current five-year contract with Aksia CA LLC (Aksia) for private 
equity consulting services expires on July 24, 2023; and, 

WHEREAS, Aksia has provided a satisfactory level of service in meeting LACERS’ 
needs and objectives; and, 

WHEREAS, on June 27, 2023, the Board approved the Investment Committee’s 
recommendation for a five-year contract renewal with Aksia. 

NOW, THEREFORE, BE IT RESOLVED, that the General Manager is hereby authorized 
to approve and execute the contract subject to satisfactory business and legal terms and 
consistent with the following services and terms: 

Company Name:  Aksia CA LLC 

Services Provided: Private Equity Consulting Services 

Effective Dates:  July 25, 2023 through July 24, 2028 

Duration:  Five years 

Fee:   Year 1 - $850,000 

Year 2 - $895,000 

Year 3 - $940,000 

Year 4 - $985,000 

Year 5 - $1,035,000 

June 27, 2023 
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