
How ASRS employees deliver service with

PROFESSIONALISM “We promote, strive for and expect individuals, teams, and divisions to possess 
professional quali�es and skills to lead the organiza�on”

• Friendly, respectful and courteous
• Proactive and responsive
• Good communicator / active listener
• Trusted contributor / teammate

• Personally accountable
• Subject matter expert
• Critical thinker

“We appreciate individuals, teams or divisions who drive the agency forward with new, 
innova�ve ideas and solu�ons”

IMPROVEMENT
• Promotes new ideas

• Enhances morale

• Enhances outcomes and performance

• Improves relationships

• Solves problems

EXCELLENCE “We celebrate individuals, teams and divisions who exceed expecta�ons and deliver service 
with a PRIDE that permeates the organiza�on”

• Surpasses expectations
• Engenders a positive public image
• Celebrates /rewards accomplishments

and contributions of others

• Embraces change in a manner  
which inspires others

• Promotes teamwork /collaboration
through communication

“We treasure the achievements of individuals, teams, divisions and the agency that energize
the organiza�on”

RESULTS
• Meets goals and objectives
• Satisfies customers

• Completes projects
• Attains individual accomplishments

“We recognize that u�lizing di�erent talents, strengths and points of view, strengthens the 
agency and helps propel outcomes greater than the sum of individual contributor”

DIVERSITY

• Encourages the free flow of ideas
and opinions

• Treats all people with dignity and
respect

• Works effectively with
dissimilar individuals

• Honest, fair, non-judgmental
• Adaptable to change
• Adheres to the Code of Conduct

• Accepts personal responsibility
and challenges with
enthusiasm

• Produces quality work products
• Manages risks successfully

• Increases efficiency,
effectiveness or reduces costs

• Recognizes and promotes new
skills in others

REVISED
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AGENDA 

 
NOTICE OF PUBLIC MEETING 

OF THE ARIZONA STATE RETIREMENT SYSTEM  
INVESTMENT COMMITTEE 

 
 

June 15, 2020 
1:30 p.m. 

 
 
Pursuant to A.R.S. § 38-431.02(F), notice is hereby given to the Trustees of the Arizona State 
Retirement System (ASRS) Investment Committee (IC) and to the general public that the ASRS IC 
will hold a telephonic meeting open to the public on Monday, June 15, 2020, beginning at 1:30 p.m. 
In light of the Arizona Department of Health Services’ recommendation to cancel or postpone mass 
gatherings of 10 or more people, and to help prevent community spread of COVID-19, the meeting 
will be audience free. Trustees of the Committee and the public may attend by telephone 
conference call at 877-820-7831, using Participant Passcode: 682491#. 
 
This is a regularly scheduled meeting of the IC; however, due to possible attendance by other ASRS 
Board Trustees, this meeting may technically become a meeting of the Board or one of its Committees. 
Actions taken will be consistent with IC governance procedures. Actions requiring Board authority will 
be presented to the full Board for final decision. 
 
The Chair may take public comment during any agenda item.  
 
 
The Agenda for the meeting is as follows: 
 
 
1. Call to Order; Roll Call; Opening Remarks (Estimated time 4 minutes) ............. Mr. Michael Lofton 
  Chair, Investment Committee 
 
 
2. Approval of the Minutes of the March 23, 2020 Public Meeting of the ASRS IC (Action item; 

estimated time 1 minute) ..................................................................................... Mr. Michael Lofton 
 
 
3. Presentation, Discussion, and Appropriate Action Regarding Portfolio Positioning, House Views 

and General Discussion (Informational and discussion item; estimated time 30 minutes) 
 .................................................................................................................................... Mr. Karl Polen 

 Chief Investment Officer (CIO), ASRS 
 ..................................................................................................................................... Mr. Al Alaimo 

Sr. Portfolio Manager of Fixed Income, Cash, and Liquid Alternatives, ASRS 
 ........................................................................................................................... Mr. Samer Ghaddar 

Sr. Portfolio Manager of Equities, ASRS 
 .......................................................................................................................... Mr. Taylor Mammen 

  Sr. Managing Director, Director of Institutional Advisory Services, RCLCO 
 

http://www.azasrs.gov/
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Objective: 
The CIO and portfolio managers of ASRS and Mr. Taylor Mammen of RCLCO will present their 
investment views and the committee will discuss the current economic and investment 
environment. No action is expected on this item, but the IC may express views or offer guidance 
on the matters discussed. 

 
 
4. Presentation, Discussion, and Appropriate Action Regarding Investment Performance 

(Informational and discussion item; estimated time 30 minutes) ............................... Mr. Karl Polen 
 ..................................................................................................................................... Mr. Al Alaimo 
 ........................................................................................................................... Mr. Samer Ghaddar 

  .......................................................................................................................... Mr. Taylor Mammen 
   

Objective: 
The CIO and portfolio managers of ASRS and Mr. Mammen of RCLCO will report on investment 
performance and performance attribution in each of the portfolios. The discussion will include 
returns and holdings based performance analysis and a review of current strategies for the 
portfolios. No action is expected on this item, but the IC may express views or offer guidance on 
the matters discussed. 

 
 
5. Presentation, Discussion, and Appropriate Action Regarding the Equities Implementation Plan 

and Private Equity Liquidity Compliance (Informational and discussion item; estimated time 20 
minutes)  ............................................................................................................ Mr. Samer Ghaddar 
 ................................................................................................................................... Mr. Cole Smith 

Portfolio Manager, Public Equities 
 ........................................................................................................................ Mr. Micheal Copeland 

Portfolio Manager, Private Markets 
 
 Objective: 

ASRS portfolio managers will update the committee on the Equities Implementation Plan and 
Private Equity Liquidity Compliance. No action is expected on this item, but the IC may express 
views or offer guidance on the matters discussed. 

 
 
6. Presentation, Discussion, and Appropriate Action Regarding Independent Reporting, Monitoring 

and Oversight (Informational and discussion item; estimated time 20 minutes) .... Mr. Allan Martin 
Partner, NEPC 

 
Objective: 
NEPC will present total fund performance results for the period ending March 31, 2020 and will 
report on their monitoring of IMD activities. No action is expected on this item, but the IC may 
express views or offer guidance on the matters discussed. 

 
 
7. Presentation, Discussion, and Appropriate Action Regarding Risk Management (Informational and 

discussion item; estimated time 10 minutes).............................................................. Mr. Karl Polen 
 

Objective: 
The CIO will present the MSCI risk management report. No action is expected on this item, but 
the IC may express views or offer guidance on the matters discussed. 
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8. Presentation, Discussion, and Appropriate Action Regarding Compliance (Informational and 

discussion item; estimated time 10 minutes)........................................................... Ms. Kerry White 
Assistant Chief Investment Officer for Reporting, Compliance & Administration 

 
Objective: 
The Assistant CIO will report on compliance activities. No action is expected on this item, but the 
IC may express views or offer guidance on the matters discussed. 

 
 
9. Request for Future Agenda Items (Discussion item; estimated time 5 minutes).Mr. Michael Lofton 

 .................................................................................................................................... Mr. Karl Polen 
 
 
10. Call to the Public .................................................................................................. Mr. Michael Lofton 
 

Those wishing to address the ASRS IC will be requested to do so telephonically. Trustees of the 
Committee are prohibited by A.R.S. § 38-431.01(H) from discussing or taking legal action on 
matters raised during an open call to the public unless the matters are properly noticed for 
discussion and legal action. As a result of public comment, the IC may direct staff to study and/or 
reschedule the matter for discussion and decision at a later date. 

 
 
11. The next ASRS Investment Committee Meeting is scheduled for Monday, September 21, 2020 at 

1:30 p.m.  
 
 
12. Adjournment of the ASRS IC Meeting. 
 
A copy of the agenda background material provided to IC Trustees (with the exception of material 
relating to possible executive sessions) is available for public inspection at the ASRS offices located 
at 3300 North Central Avenue, 14th Floor, Phoenix, Arizona, and 4400 East Broadway Boulevard, 
Suite 200, Tucson, Arizona. The agenda is subject to revision up to 24 hours prior to meeting. These 
materials are also available on the ASRS website https://www.azasrs.gov/content/board-and-
committee-meetings approximately 48 hours prior to the meeting. 
 
Persons with disabilities may request alternate formats of this document by contacting Tracy Darmer, 
ADA Coordinator at (602) 240-5378 in Phoenix, at (520) 239-3100, ext. 5378 in Tucson or 1-800-621-
3778, ext. 5378 outside metro Phoenix or Tucson. Requests should be made as early as possible to 
allow time to arrange the accommodations. 
 
 
Dated June 10, 2020 
 
ARIZONA STATE RETIREMENT SYSTEM 
 
 
Signed Copy on File  Signed Copy on File  
Joyce Williams Karl Polen  
Committee Administrator Chief Investment Officer 

https://www.azasrs.gov/content/board-and-committee-meetings
https://www.azasrs.gov/content/board-and-committee-meetings
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MINUTES 

PUBLIC MEETING 
OF THE ARIZONA STATE RETIREMENT SYSTEM 

INVESTMENT COMMITTEE 

March 23, 2020 
1:30 p.m. 

The Arizona State Retirement System (ASRS) Investment Committee (IC) met telephonically. 

Mr. Michael Lofton, Chair of the IC, called the meeting to order at 1:31 p.m. 

1. Call to Order; Roll Call; Opening Remarks

Present: Mr. Michael Lofton, Chair – via teleconference 
Mr. Kevin McCarthy, Vice-chair – via 

teleconference 
Mr. Clark Partridge – via teleconference 

A quorum of the IC was present for the purpose of conducting business. 

2. Approval of the Minutes of the December 16, 2019 Public Meeting of the ASRS IC

Motion: Mr. Kevin McCarthy moved to approve the minutes of the December 16, 2019 public IC 
meeting. Mr. Clark Partridge seconded the motion. 

By a roll call vote of 3 in favor, 0 opposed, 0 abstentions, 0 excused and 0 vacancies, the motion 
was approved. The trustee votes were as follows: 

Mr. Michael Lofton – approved 
Mr. Kevin McCarthy – approved 
Mr. Clark Partridge – approved  

3. Presentation, Discussion, and Appropriate Action Regarding Portfolio Positioning,
House Views and General Discussion

Mr. Karl Polen, Chief Investment Officer (CIO), presented the following: 
• Coronavirus impacts have created a high likelihood of a recession and markets have

responded with unprecedentedly rapid sell off in stocks and increase in volatility.

3300 NORTH CENTRAL AVENUE • PO BOX 33910 • PHOENIX, AZ  85067-3910 • PHONE (602) 240-2000 
4400 EAST BROADWAY BOULEVARD • SUITE 200 • TUCSON, AZ  85711-3554 • PHONE (520) 239-3100 

TOLL FREE OUTSIDE METRO PHOENIX AND TUCSON 1 (800) 621-3778 

ARIZONA STATE RETIREMENT SYSTEM 
Paul Matson 

Director 
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• Severe pressure on liquidity has emerged with some financial firms in distress from calls
on repo lines.

• Economic and market recovery will hinge on progress in dealing with the virus, particularly
in testing and data analysis so that a plan for economic remobilization can be developed.

• Portfolio positioning as of March 20 was 6% underweight in equities, balanced by
overweights in interest rate sensitive, credit, and real estate. However, Mr. Polen noted
that target positions will adjust on April 1 and with that adjustment, the equities
underweight would only be about 3%.

Mr. Samer Ghaddar, Sr. Portfolio Manager of Equities, reviewed equity markets, noting the 
following: 

• Equity markets remain under pressure with markets still priced to trailing earnings.
• Markets are not cheap, with values only returning to historic levels on trailing and forward

P/E and still slightly expensive on cyclically adjusted P/E.

Mr. Micheal Copeland, Assistant Portfolio Manager of Real Estate, reviewed real estate and 
private equity markets, noting the following. 

• Private equity markets have seen a disruption in deal closings because of a near term
withdrawal of credit but expect deals to pick up as distress situations emerge.

• Energy markets are facing substantial distress because of price changes resulting from
Saudi production increases.

• Real estate will see near term impacts from reduced rent collections and new leasing.

Mr. Al Alaimo, Sr. Portfolio Manager of Fixed Income, reviewed credit and core bond markets, 
noting the following: 

• There is a robust opportunity to invest in credit in both new loans at new market pricing
and in distressed situations.

• Fed action has caused interest rates on the 10-year to hit all-time lows but there has been
unusual volatility in certain parts of the credit market in light of liquidity pressures.

4. Presentation, Discussion, and Appropriate Action Regarding Investment Performance

Mr. Polen presented interim fiscal year-to-date noting that fund assets had declined to $37 billion 
and estimated fiscal year-to-date returns was approximately -7.4%, both as of March 20. 

The portfolio managers presented performance results for periods ending December 31, 2019. 

Mr. Ghaddar reported that public equity performance of 25.5%, 11.7% and 8.4% underperformed 
benchmarks by 1.2%, .7% and .6% for the one-, three-, and five-year periods respectively. The 
underperformance is driven primarily from index selection and factor levers both of which were 
adjusted in early 2020 and have improved performance since then. 

Mr. Copeland reported private equity performance of 9.1%, 13.8% and 11.6%, which 
outperformed benchmarks by 8.6%, 4.7%, and 2.9% for the one-, three-, and five-year periods, 
respectively. He further reported that real estate returns of 6.2%, 8.3%, and 9.8% outperformed 
benchmarks by 2.1%, 2.6%, and 2.1% for the one-, three-, and five-year periods, respectively. 

Mr. Alaimo reported credit returns of 8.4%, 9.6%, and 8.0%, which outperformed benchmark by 
2.7%, 2.6%, and 2.1% for the one-, three-, and five-year periods, respectively. Core bonds returns 
of 8.6%, 4.1%, and 3.3% underperformed benchmark by 8bp for the one-year periods but 
outperformed by 2bp and 25bp for the three- and five-year periods. 
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5. Presentation, Discussion, and Appropriate Action Regarding the Real Estate
Implementation Plan

Mr. Taylor Mammen, Sr. Managing Director and Director of Institutional Advisory Services, 
RCLCO, and Mr. Jomar Ereso, Director of Asset Management, RCLCO, presented the real estate 
implementation plan, noting the following: 

• The implementation plan was prepared in late 2019 and initially presented to ASRS in
January. The plan was recalibrated in light of recent events by deferring indefinitely
approximately $2 billion in initiatives previously identified.

• Starting in February, RCLCO began implementing stricter guidelines for underwriting
individual property acquisitions and as market conditions become more apparent,
approximately $300 million in individual transactions were cancelled or put on hold.

• The implementation plan does, however, contemplate continuing existing relationships,
which have adequate unfunded commitments to pursue attractive opportunities as they
arise and allows for limited new investments with strategic partners.

• The real estate program is designed to be overweight apartments and other residential
strategies compared to the ODCE index and underweight to office and retail strategies.

• The target excess return is 1.5% per year with 2.7% of tracking error.

6. Presentation, Discussion, and Appropriate Action Regarding Independent Reporting,
Monitoring and Oversight

Mr. Allan Martin, Partner, NEPC, reported that for periods ending December 31, 2019, total fund 
returns of 15.6%, 10.1%, 7.9%, and 9.2% exceeded benchmark by .9%, 1.8%, 1.6%, and 1.2% 
for the one-, three-, five-, and ten- year periods respectively. These returns place ASRS in the 
74th, 17th, 11th, and 11th percentile among large public pension plans for the same time periods. 
He further noted that NEPC monitors ASRS asset class meetings and observed no instances of 
non-compliance with ASRS procedures or portfolio limitations. 

7. Presentation, Discussion, and Appropriate Action Regarding Risk Management

Mr. Polen presented the risk management report prepared by MSCI noting that the measured risk 
in the actual portfolio is in line with the modeled risk in the SAA portfolio. 

8. Presentation, Discussion, and Appropriate Action Regarding Compliance

Ms. Kerry White, Assistant Chief Investment Officer for Reporting, Compliance & Administration 
presented the compliance report noting that there were no instances of non-compliance for the 
reported period. 

9. Request for Future Agenda Items

No requests for future agenda items were made. 

10. Call to the Public

No members of the public requested to speak. 
11. The next ASRS Investment Committee Meeting is scheduled for Monday, June 15, 2020

at 1:30 p.m.
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Mr. Lofton noted the next IC meeting is scheduled for Monday, June 15, 2020 at 1:30 p.m. 

12. Adjournment of the ASRS IC Meeting.

Motion: Mr. Clark Partridge moved to adjourn the meeting at 3:31 p.m. Mr. Kevin McCarthy 
seconded the motion. 

Mr. Michael Lofton adjourned the meeting. 

Respectfully submitted by: 

Joyce Williams/Karl Polen 
Investment Committee Administrator/Chief Investment Officer 
ARIZONA STATE RETIREMENT SYSTEM 
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Geographic Exposure

United States  
22%

United Kingdom  
19%

Spain  
18%

Ireland  
11%

Germany  
8%

France  
4%

Portugal  
2%

Italy  
4%

Austria  
1%

Netherlands
1%

Luxembourg  
1%

Groupings < 1% of total
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Estimating 6/30 returns with available information

Actual Benchmark
3/31 FYTD Total Fund Return -4.1 -3.2 Values in Black are known Values

add Q4 estimates

Credit -2.5 -12.3 Values in blue are estimates

Real estate -2.8 0.8

Private Equity -13.0 -22.4

Bonds (Q4 actual 
through June 12) 2.6 2.5

Public Equities (actual 
through June 12) 17.7 17.9

Public Equities and 
Bonds thru June 30 0 0 Values in red are hypothetical assumptions

Est 6/30 performance 
assuming public markets 
flat for rest of year 1.1 -0.3
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Arizona State Retirement System
Independent ASRS Investment Program Oversight 

for the Period Ending March 31, 2020

Allan Martin, Partner, NEPC
John Krimmel, Partner, NEPC

Michael Malchenko, Sr. Analyst, NEPC



• ASRS Investment Objectives/Performance

• Independent Oversight/Compliance

• SAA Policy Compliance
• Total Fund and Asset Class Performance
• Asset Class Committee Monitoring

• Market Environment Update and Outlook

• Appendix: SAA Policy History
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NEPC has developed reports for both the Investment Committee and 
Board designed to 1) provide the appropriate level of investment 
information for the purposes of independent oversight (ASRS SAAP
compliance, Asset Class Committee minutes review, investment 
selection due diligence packet compliance and oversight of the 
investment program data used to compile NEPC and ASRS reporting); 2) 
provide ASRS investment program performance relative to its 
goals/objectives (presented quarterly); and 3) communicate NEPC’s
perspectives on the market environment, investment outlook or other 
initiatives or topics they believe are important to convey to the Board.

NEPC has completed a quarter-end quality control process and warrants 
that IMD Staff materials are accurate subject to the following process:

– Investment results were calculated using data provided by the Plan’s custodian bank 
that is deemed “final” as of March 31, 2020.

– Investment performance oversight includes reconciliation and confirmation of portfolio 
level valuations, cash flows, transactions and composite construction including 
interpretation of investment accounting methods used to track IMD Staff instructed 
activities.

– Oversight of performance calculation includes verification of Staff data used to produce 
reporting as well verification of processes and procedures in custom investment 
performance calculations.

– NEPC performed tests of the data produced by IMD Staff and the Plan’s custodian 
bank (book of record) using underlying financial records provided by the custodian 
bank and IMD Staff. The net effect of uncorrected misstatements is immaterial, and 
has been brought to the attention of IMD Staff. 

DISCLOSURE
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NEPC, LLC

ASRS INVESTMENT OBJECTIVES/PERFORMANCE

Note: All of the data shown on the following pages is as of March 31, 2020 and reflects  the 
deduction of investment manager fees, unless otherwise noted. 
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Goal #4: Design, implement, and maintain an investment management 
program that maximizes rates of return for acceptable of levels of risk. 

a) Develop, approve and implement an Asset Allocation program that is expected to achieve a 20-year rolling 
average annual return at or above the actuarial assumed return

Goal met: Yes

b) Achieve a total fund net return in the top quartile of the peer universe
Goal met: Yes

c) Achieve a 1 year total fund net return greater than the Strategic Asset Allocation Benchmark
Goal met: No

d) Achieve a 3-year total fund net return greater than the Strategic Asset Allocation Benchmark
Goal met: Yes

e) Achieve 1 year asset class net returns greater than the respective Asset Allocation Benchmarks
Goal met: Partial

f) Achieve 3 year asset class net returns greater than the respective Asset Allocation Benchmarks
Goal met: Partial

g) Sufficient cash will be maintained to meet all payment requirements
Goal met: Yes

Source: ASRS Strategic Plan, August 2018

ASRS INVESTMENT OBJECTIVES
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Arizona State Retirement System

TOTAL FUND PERFORMANCE

March 31, 2020

3 Mo Fiscal
YTD 1 Yr 3 Yrs 5 Yrs 10 Yrs Inception Inception

Date
_

Total Fund -9.2% -4.1% -1.1% 4.9% 5.2% 7.7% 9.4% Jul-75
Interim SAA Policy -8.4% -3.2% 0.9% 4.0% 3.9% 6.7% 9.0% Jul-75

Excess Return  -0.8% -0.9%  -2.0% 0.9% 1.3% 1.0%  0.4%  
XXXXX

Composition of SAA Policy can be found in the appendix.
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UNIVERSE COMPARISON

1 Year 3 Years 5 Years 10 Years
Total Fund ‐1.1 4.9 5.2 7.7
Total Fund Percentile Rank 9 5 6 6
Total Fund Ordinal Rank 6 3 4 3
Number of Funds In Universe 62 62 59 55
Interim SAA Policy 0.9 4.0 3.9 6.7
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UNIVERSE COMPARISON

Total Fund Return ‐1.1 8.6 ‐0.3 ‐0.1
Percentile Rank 9 12 11 9
Ordinal Rank 6 7 7 6

Interim SAA Policy Return 0.9 9.1 ‐0.1 0.1

Percentile Rank 3 16 3 2
Ordinal Rank 2 10 2 1

Universes are constructed using net of fee returns; therefore, ASRS rank is based on net of fee returns.
Rankings are from highest (1) to lowest (100) in the InvMetrics Public Funds > $1 Billion Net Universe.
The InvMetrics Public Funds > $1 Billion Net Universe contains 62 observations for the period ending March 31, 
2020 with total assets of $437.7 billion.

7



UNIVERSE COMPARISON

Total Fund Return 4.9 6.8 0.5 0.8
Percentile Rank 5 13 8 4
Ordinal Rank 3 8 5 2

Interim SAA Policy Return 4.0 6.8 0.3 0.7
Percentile Rank 22 12 20 6
Ordinal Rank 14 7 12 4

Universes are constructed using net of fee returns; therefore, ASRS rank is based on net of fee returns.
Rankings are from highest (1) to lowest (100) in the InvMetrics Public Funds > $1 Billion Net Universe.
The InvMetrics Public Funds > $1 Billion Net Universe contains 62 observations for the period ending March 31, 
2020 with total assets of $437.7 billion.
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UNIVERSE COMPARISON

Total Fund Return 5.2 6.6 0.6 0.9
Percentile Rank 6 16 8 4
Ordinal Rank 4 9 5 2

Interim SAA Policy Return 3.9 6.5 0.4 0.8
Percentile Rank 37 15 32 7
Ordinal Rank 22 9 19 4

Universes are constructed using net of fee returns; therefore, ASRS rank is based on net of fee returns.
Rankings are from highest (1) to lowest (100) in the InvMetrics Public Funds > $1 Billion Net Universe.
The InvMetrics Public Funds > $1 Billion Net Universe contains 62 observations for the period ending March 31, 
2020 with total assets of $437.7 billion.

9



UNIVERSE COMPARISON

Total Fund Return 7.7 7.9 0.9 1.3
Percentile Rank 6 49 17 4
Ordinal Rank 3 27 9 2

Interim SAA Policy Return 6.7 8.0 0.8 1.2
Percentile Rank 35 49 33 14
Ordinal Rank 19 27 18 8

Universes are constructed using net of fee returns; therefore, ASRS rank is based on net of fee returns.
Rankings are from highest (1) to lowest (100) in the InvMetrics Public Funds > $1 Billion Net Universe.
The InvMetrics Public Funds > $1 Billion Net Universe contains 62 observations for the period ending March 31, 
2020 with total assets of $437.7 billion.
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1 Year Return 3 Year Return

Total Equity (TWR) -9.1% 2.4%
Custom Total Equity Benchmark (TWR) -5.9% 2.9%

Excess Return -3.2% -0.5%

Interest Rate Sensitive (TWR) 9.1% 4.9%
Bloomberg Barclays US Aggregate Bond Index (TWR) 8.9% 4.8%

Excess Return 0.2% 0.1%

Total Credit (TWR) 9.3% 9.2%
Custom Credit Benchmark (TWR) 11.4% 6.8%

Excess Return -2.1% 2.4%

Real Estate (IRR) 4.4% 6.8%
Custom Real Estate Benchmark (IRR) 4.6% 5.4%

Excess Return -0.2% 1.4%

Note: Composition of ASRS Custom Asset Class Benchmarks can be found in the appendix.

ASSET CLASS PERFORMANCE VS. BENCHMARK
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CASH MANAGEMENT

*Includes assetized & unassetized cash balances (Inception of 1/26/15); represents monies to be used
for funding needs that occur in subsequent month(s). Generally, monthly pension payments occur on the
first day of month.

Month External CFs Last day of the Month Ending 
Balance*

Mar - 19 ($86.1) $453.1

Apr – 19 ($105.8) $368.4

May – 19 ($52.9) $175.5

Jun - 19 ($97.3) $368.0

Jul – 19 ($163.9) $465.2

Aug – 19 ($108.9) $467.2

Sep - 19 ($108.2) $365.2

Oct – 19 ($87.3) $676.3

Nov – 19 ($96.1) $404.2

Dec - 19 ($75.4) $521.9

Jan – 20 ($63.6) $412.7

Feb – 20 ($107.4) $376.8

Mar - 20 ($95.8) $730.4

12



NEPC, LLC

INDEPENDENT OVERSIGHT/COMPLIANCE

Note: All of the data shown on the following pages is as of March 31, 2020 and reflects  the 
deduction of investment manager fees, unless otherwise noted. 
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Current 
Allocation

Interim 
SAAP

Note:

Values shown for private markets portfolios include cash flows that occurred during 1Q 2020.

Total Equity market value includes futures positions. 

Interim SAA Policy includes proration of unfunded Credit assets and unfunded in Real Estate assets. According to 
policy, the proration is applied 83.3% to Total Equity and 16.7% to Interest Rate Sensitive.    

Policy Ranges shown are relative to the long-term SAAP and may cause some asset classes to be out of range 
while implementation of the long-term SAAP is in process.

Market values include manager held cash.

SAA POLICY COMPLIANCE

9.5% 10.8%

22.5% 19.2%

17.4%
15.5%

1.1%

49.6%
54.5%

Interest Rate Sensitive Credit

Real Estate Other

Cash Total Equity

Assets Current Mkt Value Current 
Allocation Interim SAAP Interim SAAP 

Difference Policy Range Within Range SAAP

Total Equity $19,227,399,522 49.6% 54.5% -4.9% 35% - 65% Yes 50%

Interest Rate Sensitive $3,664,439,470 9.5% 10.8% -1.3% 0% - 20% Yes 10%

Credit $8,708,789,711 22.5% 19.2% 3.3% 10% - 30% Yes 20%

Real Estate $6,725,724,576 17.4% 15.5% 1.9% 10% - 30% Yes 20%

Other $364,818 0.0% 0.0% 0% - 10% 0%

Cash $430,389,497 1.1% 1.1% 0% - 5% 0%

Total $38,757,107,594 100% 100% 100%
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Arizona State Retirement System

PERFORMANCE SUMMARY - PUBLIC MARKETS

March 31, 2020

Note: See appendix for custom benchmark definitions.

Market Value
($)

% of
Portfolio

3 Mo
(%) Rank

Fiscal
YTD
(%)

Rank 1 Yr
(%) Rank 3 Yrs

(%) Rank 5 Yrs
(%) Rank Inception

(%)
_

Total Fund 38,757,107,594 100.0 -9.2 9 -4.1 7 -1.1 9 4.9 5 5.2 6 9.4
Interim SAA Policy -8.4 6 -3.2 4 0.9 3 4.0 22 3.9 37 9.0

Over/Under -0.8 -0.9 -2.0 0.9 1.3 0.4
InvMetrics Public DB > $1B Net Median -12.6 -8.0 -5.0 2.8 3.7 --

Total Public Equity 14,929,643,222 38.5 -23.4 79 -16.6 72 -13.8 82 0.1 67 2.2 61 5.8
ASRS Custom Total Public Equity Benchmark -22.4 32 -15.4 24 -12.4 28 1.1 22 2.9 21 5.5

Over/Under -1.0 -1.2 -1.4 -1.0 -0.7 0.3
InvMetrics Public DB > $1 Billion Total Equity Net Median -22.9 -16.1 -13.0 0.6 2.4 5.1

Total Domestic Equity 8,458,504,004 21.8 -23.0 61 -15.1 50 -11.7 49 2.1 57 4.8 44 10.6
ASRS Custom Domestic Equity Benchmark -20.9 15 -12.7 15 -9.2 18 4.0 14 6.0 3 10.8

Over/Under -2.1 -2.4 -2.5 -1.9 -1.2 -0.2
InvMetrics Public DB > $1 Billion US Equity Net Median -22.4 -15.1 -11.8 2.6 4.6 --

Total International Equity 6,471,099,796 16.7 -23.9 44 -18.5 63 -16.4 63 -2.2 59 -0.6 69 5.1
ASRS Custom Int'l Equity Benchmark -24.1 52 -18.5 63 -16.3 60 -2.2 59 -0.6 69 4.9

Over/Under 0.2 0.0 -0.1 0.0 0.0 0.2
InvMetrics Public DB > $1 Billion Global ex-US Equity Net Median -24.1 -17.9 -15.0 -2.1 -0.2 --

Interest Rate Sensitive Fixed Income 3,664,439,470 9.5 3.4 15 5.9 13 9.1 12 4.9 8 3.6 16 7.9
BBgBarc US Aggregate TR 3.1 15 5.7 14 8.9 12 4.8 8 3.4 22 --

Over/Under 0.3 0.2 0.2 0.1 0.2
InvMetrics Public DB > $1 Billion US Fixed Income Net Median -0.4 1.4 4.3 3.4 3.0 --

Other 364,818 0.0
XXXXX
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PERFORMANCE SUMMARY – PRIVATE MARKETS ONE 
QUARTER LAGGED IRR

Note: See appendix for custom benchmark definitions
Private Equity, Credit sub-asset classes and Real Estate returns are money-weighted (IRR) and one-quarter lagged
Market Values include cash flows within 1Q 2020

Market Value    
($)

% of 
Portfolio

3 Mo   
(%)

1 Yr  
(%)

3 Yrs  
(%)

5 Yrs  
(%)

10 Yrs     
(%) Since

Total Fund (TWR) 38,757,107,594 100 -9.2 -1.1 4.9 5.2 7.7 Jul-75
Interim SAA Policy -8.4 0.9 4.0 3.9 6.7 Jul-75
Over/Under -0.8 -2.0 0.9 1.3 1.0

Total Private Equity (IRR) 4,297,756,300 11.1 0.9 10.6 11.9 11.6 12.9
MSCI ACWI Blended 9.1 26.8 9.1 8.7 11.6
Over/Under -8.2 -16.2 2.8 2.9 1.3

Credit (IRR) 8,708,789,711 22.5 2.4 9.9 9.6 9.9 9.9
S&P LSTA/Leveraged Loan Index + 
2.5% 2.4 11.2 7.1 7.4 7.5

Over/Under 0.0 -1.3 2.5 2.5 2.4

Total Real Estate (IRR) 6,725,724,576 17.4 0.5 4.4 6.8 9.0 11.0

NCREIF ODCE 1 QTR Lagged (net) 1.1 4.6 5.4 7.3 9.3

Over/Under -0.6 -0.2 1.4 1.7 1.7
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3 Years Ending March 31, 2020

% of Tot Anlzd Ret Rank Anlzd Std
Dev Rank Tracking

Error Rank Info Ratio Rank Anlzd AJ Rank Beta Sharpe
Ratio

_

Total Public Equity 38.5% 0.1% 67 15.4% 70 0.7% 9 -1.4 93 -1.0% 61 1.0 -0.1
     ASRS Custom Total Public
Equity Benchmark -- 1.1% 22 15.3% 66 -- -- -- -- -- 26 -- 0.0

Total Domestic Equity 21.8% 2.1% 57 16.3% 58 1.3% 41 -1.4 84 -1.9% 61 1.0 0.0
     ASRS Custom Domestic Equity
Benchmark -- 4.0% 14 15.8% 30 -- -- -- -- -- 17 -- 0.1

Total International Equity 16.7% -2.2% 59 15.2% 55 0.6% 2 0.1 38 0.0% 40 1.0 -0.3
     ASRS Custom Int'l Equity
Benchmark -- -2.2% 59 15.4% 60 -- -- -- -- -- 40 -- -0.3

Interest Rate Sensitive Fixed
Income 9.5% 4.9% 8 3.2% 17 0.1% 1 0.8 2 0.1% 19 1.0 1.0

     BBgBarc US Aggregate TR -- 4.8% 8 3.2% 20 -- -- -- -- -- 23 -- 1.0
XXXXX

Arizona State Retirement System

PUBLIC MARKET ASSET CLASS ANALYSIS

Note: Performance is reported net of fees.
Underlying composites do not add up to 100% because the chart excludes private market composites.
Ranks for statistics shown above are based on the respective universe against which the portfolio is ranked on the asset class performance summary that precedes this section of the
analysis.
Rankings are from highest (1) to lowest (100) in the eVestment Universe.
Composition of Interim SAA Policy and ASRS Custom Benchmarks can be found in the appendix.

March 31, 2020
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5 Years Ending March 31, 2020

% of Tot Anlzd Ret Rank Anlzd Std
Dev Rank Tracking

Error Rank Info Ratio Rank Anlzd AJ Rank Beta Sharpe
Ratio

_

Total Public Equity 38.5% 2.2% 61 13.9% 54 0.7% 12 -1.0 97 -0.7% 69 1.0 0.1
     ASRS Custom Total Public
Equity Benchmark -- 2.9% 21 13.9% 61 -- -- -- -- -- 25 -- 0.1

Total Domestic Equity 21.8% 4.8% 44 14.4% 43 1.1% 28 -1.2 89 -1.3% 56 1.0 0.3
     ASRS Custom Domestic Equity
Benchmark -- 6.0% 3 14.1% 27 -- -- -- -- -- 16 -- 0.3

Total International Equity 16.7% -0.6% 69 14.4% 44 0.8% 1 0.0 62 -0.1% 61 1.0 -0.1
     ASRS Custom Int'l Equity
Benchmark -- -0.6% 69 14.7% 68 -- -- -- -- -- 60 -- -0.1

Interest Rate Sensitive Fixed
Income 9.5% 3.6% 16 3.1% 37 0.3% 3 0.9 1 0.3% 22 1.0 0.8

     BBgBarc US Aggregate TR -- 3.4% 22 3.1% 35 -- -- -- -- -- 57 -- 0.7
XXXXX

Note: Performance is reported net of fees.
Underlying composites do not add up to 100% because the chart excludes private market composites.
Ranks for statistics shown above are based on the respective universe against which the portfolio is ranked on the asset class performance summary that precedes this section of the
analysis.
Rankings are from highest (1) to lowest (100) in the eVestment Universe.
Composition of Interim SAA Policy and ASRS Custom Benchmarks can be found in the appendix.

Arizona State Retirement System

PUBLIC MARKET ASSET CLASS ANALYSIS

March 31, 2020
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• March 24, 2020 – Combined Asset Class Committee
– Real Estate manager recommendation ($125mm)

• Extension consultant and staff recommendation to commit new capital to an existing investment
management relationship

• Due diligence process was followed in accordance with SIP 006 – Investment Manager, Partner, and Co-
Investment Selection and Oversight

• Committee approved the recommendation
– Real Estate manager recommendation ($325mm)

• Extension consultant and staff recommendation to commit new capital to an existing investment
management relationship

• Due diligence process was followed in accordance with SIP 006 – Investment Manager, Partner, and Co-
Investment Selection and Oversight

• Committee approved the recommendation

• March 31, 2020 – Combined Asset Class Committee
– Credit manager investment recommendation ($100mm)

• Staff recommendation to reallocate committed capital to an existing investment manager relationship
• Due diligence process was followed in accordance with SIP 006 – Investment Manager, Partner, and Co-

Investment Selection and Oversight
• Committee approved the recommendation

– Real Estate manager recommendation
• Extension consultant and staff recommendation to sell an asset
• Due diligence process was followed in accordance with SIP 006 – Investment Manager, Partner, and Co-

Investment Selection and Oversight
• Committee approved the recommendation

ASSET CLASS COMMITTEE MEETING
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• April 14, 2020 – Combined Asset Class Committee
– Total Fund portfolio positioning and performance discussion
– Cash flow forecasting and liquidity analysis reviewed
– Monthly Real Estate report reviewed
– Private Equity implementation plan for 2020

• Staff recommendation to implement private equity according to strategic initiatives outlined in the plan
• The committee approved strategic implementation plan
• Due diligence process was followed in accordance with SIP 006 – Investment Manager, Partner, and Co-

Investment Selection and Oversight

• April 28, 2020 – Combined Asset Class Committee
– Public Equity manager recommendation

• Staff recommendation to commit new capital to a new external investment management relationship
• The committee approved strategic implementation plan
• Due diligence process was followed in accordance with SIP 006 – Investment Manager, Partner, and Co-

Investment Selection and Oversight
– Public Equity software acquisition and implementation

• Staff recommendation to implement software to integrate operational systems and streamline manual
processes

• Due diligence process was followed in accordance with SIP 006 – Investment Manager, Partner, and Co-
Investment Selection and Oversight

• The committee approved the acquisition
– Real Estate manager recommendation ($25mm)

• Staff recommendation to commit new capital to an existing investment manager relationship
• Due diligence process was followed in accordance with SIP 006 – Investment Manager, Partner, and Co-

Investment Selection and Oversight
• Committee approved the recommendation

– Real Estate strategic discussion and plan positioning discussion

ASSET CLASS COMMITTEE MEETING

20



• May 5, 2020 – Combined Asset Class Committee
– Real Estate monthly report reviewed and public equity positioning reviewed
– Private Equity manager recommendation ($100mm)

• Staff recommendation to commit new capital to an existing investment manager relationship
• Due diligence process was followed in accordance with SIP 006 – Investment Manager, Partner, and

Co-Investment Selection and Oversight
• Committee approved the recommendation

• May 6, 2020 – Combined Asset Class Committee
– Real Estate manager recommendation ($1.9mm)

• Staff recommendation to commit new capital to an existing investment manager relationship
• Due diligence process was followed in accordance with SIP 006 – Investment Manager, Partner, and

Co-Investment Selection and Oversight
• Committee approved the recommendation

• May 13, 2020 – Combined Asset Class Committee
– Real Estate manager recommendation

• Extension consultant and staff recommendation to sell an asset
• Due diligence process was followed in accordance with SIP 006 – Investment Manager, Partner, and

Co-Investment Selection and Oversight
• Committee approved the recommendation

– Real Estate manager recommendation ($400mm)
• Extension consultant and staff recommendation to commit new capital to a new investment

management relationship
• Due diligence process was followed in accordance with SIP 006 – Investment Manager, Partner, and

Co-Investment Selection and Oversight
• Committee approved the recommendation

ASSET CLASS COMMITTEE MEETING
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• May 26, 2020 – Combined Asset Class Committee
– Private Equity manager recommendation ($75mm)

• Staff recommendation to commit new capital to an existing investment manager relationship
• Due diligence process was followed in accordance with SIP 006 – Investment Manager, Partner, and

Co-Investment Selection and Oversight
• Committee approved the recommendation

– Public Equity asset class implementation plan for 2020
• Staff recommendation to implement private equity according to strategic initiatives outlined in the

plan
• The committee asked for revisions to the strategic implementation plan and postponed a motion to

approve the plan

ASSET CLASS COMMITTEE MEETING
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GENERAL OBSERVATIONS

• Staff continues to be proactive with driving change in internally managed portfolios and
driving operational efficiency

– This includes reviewing and revising strategic plans, implementing new strategic initiatives and buying software that
further integrates and streamlines the investment operation

• The Plan has experienced strong outperformance versus the SAAP in the short-run and over
longer periods

– Strong performance in private markets is driving the outcome and suggests strong implementation

• The active manager Public Equity program has contributed negatively to performance over the
past five years

– Longer-term (5 year) Public Equity relative performance contributing negatively to relative performance;
strategic plans in 2020 are aimed at addressing this underperformance

• Private markets contributing to positive longer-term results
– Real Estate is contributing positively to relative performance over the long-term (5 years and longer)
– Private Equity program has contributed positively in absolute terms
– Credit NAV continues to grow and is only 0.8% underweight vs SAAP; Credit is expected to grow to an

overweight over the next couple of years
– Real Estate as an asset class is 2.6% underweight (based on NAV) but has approximately $4.2 billion in

remaining capital commitments as of Q4 2019 (or approximately 10.9% of Total Fund NAV); strategic
implementation plan accounts for shorter-term underweight positioning

• Current positioning is consistent with IMD House Views and strategic implementation plans
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NEPC, LLC

INDEPENDENT OVERSIGHT/COMPLIANCE: LTD

Note: All of the data shown on the following pages is as of March 31, 2020 and reflects  the 
deduction of investment manager fees, unless otherwise noted. 
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1LTD SAA Policy composition can be found in the appendix.

Quarter 1 Year 3 Years 5 Years 10 Years
Since 

Inception 
(July-02)

Long Term 
Disability -9.2% -1.1% 4.9% 4.6% 6.9% 6.1%

LTD SAA Policy1 -8.4% 0.9% 4.2% 4.4% 6.9% 6.3%

Excess Return -0.8% -2.0% 0.7% 0.2% 0.0% -0.2%

LONG TERM DISABILITY PERFORMANCE
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NEPC, LLC

MARKET ENVIRONMENT UPDATE AND OUTLOOK
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• Q1 Real GDP (advance estimate) decreased at an annual rate of 4.8%.
– Retail sales ended January at +4.5% on a YoY basis. In the same period last year the YoY growth rate was 1.9%.
– Corporate profits (ended September) as a percent of GDP increased to 8.8% from 8.5% (in June) and remain elevated

relative to historical levels.
– The inventory-to-sales ratio ended January flat at 1.4 from December levels and has remained relatively constant since

early 2010.
– The U.S. trade deficit fell ended January (-6.7%) as imports fell and exports fell due to the coronavirus.

• The unemployment rate ticked up to 4.4% ended March, up from 3.6% in Q4; U-6, a broader
measure of unemployment, increased to 8.7% in Q1 from 6.7% in Q4.

• The Case-Shiller Home Price Index (ended February) increased to 213.2 from 212.4 (in
December) and remains at levels higher than that of pre-financial crisis levels of 150.9.

• Rolling 12-month seasonally-adjusted CPI saw a down-tick to 1.52% in Q1 from 2.29% ended
Q4; Capacity Utilization decreased to 72.7% from 77.1% in Q1.

• Fed Funds rate was cut 1.50% to a targeted range of 0.00%-to-0.25%. The 10-year Treasury
Yield (constant maturity) finished Q1 down to 0.9% from 1.9%.

• The Fed announced an unlimited expansion of the balance sheet to support the US economy.
This move expanded on  previous announcements for smaller QE denominations

• S&P valuations decreased in Q1 to 24.9x, and is lower than the 10-year average of 25.8x.
– Cyclically adjusted Shiller PE ratio remains above the long-term average of 16.7x

Economic EnvironmentECONOMIC ENVIRONMENT
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MARKET ENVIRONMENT – Q1 2020 OVERVIEW

* As of 12/31/2019

Qtr. 1 Yr. 3 Yr. 5 Yr. 10 Yr.
World Equity Benchmarks
MSCI ACWI IMI (Net) World with Small Cap -22.44% -12.73% 0.76% 2.45% 5.80%
MSCI ACWI Net (USD) World W/O Small Cap -21.37% -11.26% 1.50% 2.85% 5.88%
MSCI ACWI (Local) World (Local Currency) -19.97% -9.87% 1.69% 3.14% 6.80%
Domestic Equity Benchmarks
Russell 3000 Domestic All Cap -20.90% -9.13% 4.00% 5.77% 10.15%
S&P 500 Large Core -19.60% -6.98% 5.10% 6.73% 10.53%
Russell 1000 Large Core -20.22% -8.03% 4.64% 6.22% 10.39%
Russell 1000 Growth Large Growth -14.10% 0.91% 11.32% 10.36% 12.97%
Russell 1000 Value Large Value -26.73% -17.17% -2.18% 1.90% 7.67%
Russell 2000 Small Core -30.61% -23.99% -4.64% -0.25% 6.90%
Russell 2000 Growth Small Growth -25.77% -18.58% 0.10% 1.70% 8.89%
Russell 2000 Value Small Value -35.66% -29.64% -9.51% -2.42% 4.79%
International Equity Benchmarks
MSCI ACWI Ex USA World ex-US -23.36% -15.57% -1.96% -0.64% 2.05%
MSCI EAFE Net (USD) Int'l Developed -22.83% -14.38% -1.82% -0.62% 2.72%
MSCI EAFE (Local) Int'l Developed (Local Currency) -20.55% -12.58% -1.80% -0.15% 4.36%
MSCI EAFE Small Cap Small Cap Int'l -27.52% -18.15% -2.88% 0.97% 4.81%
MSCI Emerging Markets Emerging Equity -23.60% -17.69% -1.62% -0.37% 0.68%
Domestic Fixed Income Benchmarks
Barclays Aggregate Core Bonds 3.15% 8.93% 4.82% 3.36% 3.88%
Barclays US High Yield High Yield -12.69% -6.94% 0.76% 2.78% 5.64%
BofA ML US HY BB/B High Yield -11.88% -5.46% 1.31% 2.92% 5.63%
CSFB Levered Loans Bank Loans -13.19% -9.51% -0.73% 1.21% 3.26%
BofA ML US 3-Month T-Bill Cash 0.57% 2.26% 1.83% 1.19% 0.64%
Barclays US TIPS 1-10 Yr Inflation 0.31% 4.50% 2.54% 2.18% 2.52%
Global Fixed Income Benchmarks
Barclays Global Aggregate Global Core Bonds -0.33% 4.20% 3.55% 2.64% 2.47%
FTSE WGBI World Gov. Bonds 2.00% 6.17% 4.27% 2.96% 2.19%
BC Global Credit Global Bonds -4.68% 1.67% 3.09% 2.42% 3.39%
JPM GBI-EM Glob. Diversified Em. Mkt. Bonds (Local Currency) -15.21% -6.52% -0.80% 0.25% 0.49%
JPM EMBI+ Em. Mkt. Bonds -8.67% -3.13% 0.53% 2.93% 4.77%
Alternative Benchmarks
Bloomberg Commodity Index Commodities -23.29% -22.31% -8.61% -7.76% -6.74%
HFRI Fund of Funds Composite Index Fund of Hedge Funds -7.30% -3.94% 0.50% 0.33% 1.91%
Cambridge PE Lagged* Private Equity 4.03% 14.33% 14.07% 12.14% 13.81%
NCREIF ODCE Net Lagged* Real Estate 1.27% 4.39% 6.13% 7.99% 10.39%
Wilshire REIT Index REIT -25.63% -19.39% -2.50% -0.19% 7.66%
CPI + 2% Inflation/Real Assets 0.31% 3.55% 3.96% 3.84% 3.76%
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GLOBAL ECONOMY EXPECTED TO CONTRACT

Source: Markit, FactSet
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Fed Action Description

Fed Rate Cuts The Fed cut rates in two emergency sessions by a total of
1.50% to a range of 0.00% - 0.25%.

Balance Sheet Expansion
The Fed announced an unlimited expansion of the balance
sheet to support the US economy. This move expanded on
previous announcements for smaller QE denominations

Liquidity Support Facilities
The Fed announced additional measures to ensure market
liquidity, including facilities to support money market funds,
commercial paper, and broad credit support systems

Credit Support Facilities

The Fed established programs aimed at supporting
consumers and businesses, such as the Term Asset-Backed
Securities Loan Facility (TALF) and a Main Street Business
Lending Program. These programs provide preferential
borrower agreements, such as deferred interest and principal
payments, for consumers and small businesses.

US Government Action Description

Families First Coronavirus 
Response Act

The bill was passed to provide sick leave, expand food
assistance and unemployment benefits, and provide
additional protection for health care employees

Fiscal Stimulus Package

Congress is finalizing a $2 trillion economic stimulus package 
aimed at providing direct financial assistance, expanded 
benefits programs, and loans to individuals, small businesses, 
and industries impacted by COVID-19

MONETARY AND FISCAL RESPONSES
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CORRELATIONS AND VOLATILITY ARE ELEVATED

Source: CBOE, FactSet
Data as of 3/31/2020
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ABNORMALLY LARGE PRICE MOVEMENTS

Source: S&P, FactSet
Calculated of as 1/04/28 - 3/31/2020
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U.S. TREASURY YIELDS ARE STRESSED

Source: FactSet
Data as of 3/31/2020
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CREDIT SPREADS HAVE WIDENED

Source: Bloomberg, FactSet
Data as of 3/31/2020
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1 YEAR ATTRIBUTION OF S&P 500 RETURNS
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1 YEAR ATTRIBUTION OF MSCI EAFE RETURNS

Spot Rates 1 USD = 0.880 Euro 1 USD = 0.917 Euro 1 USD = 0.891 Euro 1 USD = 0.901 Euro
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NEPC, LLC

MACRO
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CENTRAL BANK BALANCE SHEETS

Source: FactSet
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% Change Relative to USD

Currencies Spot 1 Month YTD 1  Year
Euro 1.10 -0.11% -2.25% -2.28%
British Pound 1.24 -2.92% -6.40% -4.84%
Japanese Yen 107.96 0.08% -0.66% -2.47%
Swiss Franc 0.97 -0.04% -0.08% -2.85%
Australian Dollar 0.61 -5.07% -12.93% -13.84%
Chinese Yuan 7.09 1.47% 1.83% 5.55%
Brazilian Real 5.19 14.96% 28.93% 33.27%
Russian Ruble 78.13 16.27% 25.80% 18.93%
Indian Rupee 75.65 4.83% 5.99% 9.20%
Mexican Peso 23.46 18.50% 24.23% 20.94%
South African Rand 17.86 13.53% 27.72% 23.85%
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VOLATILITY

Source: CBOE, FactSet

Source: CBOE, FactSet
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EQUITY INDEX PERFORMANCE

Source: MSCI, FactSet
Represents returns in USD

Source: MSCI, FactSetSource: Russell, FactSet
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55.85%32.35%

11.80%

MSCI ACWI Weights

US EAFE EM

INDEX COMPOSITION

Source: MSCI, FactSetSource: MSCI, FactSet

MTD QTD YTD Index 
Weight

S&P 500 -12.4% -19.6% -19.6% 100.0%

Communication Services -1.3% -1.8% -1.8% 10.7%

Consumer Discretionary -1.2% -1.8% -1.8% 9.8%

Consumer Staples -0.6% -1.1% -1.1% 7.8%

Energy -1.2% -2.0% -2.0% 2.6%

Financials -2.5% -4.0% -4.0% 10.9%

Health Care -0.8% -1.9% -1.9% 15.4%

Industrials -1.7% -2.4% -2.4% 8.2%

Information Technology -1.9% -2.7% -2.7% 25.5%

Materials -0.3% -0.7% -0.7% 2.4%

Real Estate -0.6% -0.7% -0.7% 3.0%

Utilities -0.4% -0.6% -0.6% 3.6%

MTD QTD YTD Index 
Weight

MSCI ACWI -13.5% -21.4% -21.4% 100.0%

Communication Services -1.0% -1.4% -1.4% 9.3%

Consumer Discretionary -1.4% -2.2% -2.2% 10.8%

Consumer Staples -0.6% -1.2% -1.2% 8.8%

Energy -1.2% -2.1% -2.1% 3.7%

Financials -3.6% -5.3% -5.3% 14.4%

Health Care -0.5% -1.4% -1.4% 13.3%

Industrials -1.8% -2.7% -2.7% 9.6%

Information Technology -1.6% -2.3% -2.3% 18.8%

Materials -0.6% -1.2% -1.2% 4.4%

Real Estate -0.7% -0.9% -0.9% 3.1%

Utilities -0.5% -0.6% -0.6% 3.6%

Source: S&P, FactSet
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EARNINGS & YIELDS

Source: FactSet

Source: FactSet
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US EQUITY VALUATIONS

Source: S&P, FactSet
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EAFE EQUITY VALUATIONS

Source: MSCI, FactSet
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Averages Total Returns (%)

Yield to 
Worst 

Spread
(bps)

Duration 
(Years) 1-Month YTD 1-Year

Barclays Aggregate 1.59% 95 5.7 -0.6% 3.1% 8.9%

Barclays Treasury 0.58% - 7.0 2.9% 8.2% 13.1%

Barclays Agency 0.94% 49 3.9 1.0% 4.1% 8.2%

Barclays MBS 1.34% 60 1.7 1.1% 2.8% 7.0%

Barclays ABS 2.40% 213 2.1 -2.1% -0.2% 2.8%

Barclays CMBS 1.80% 130 5.6 -1.3% 3.6% 8.2%

Barclays Corp IG 3.43% 272 8.0 -7.1% -3.6% 4.9%

Barclays Muni 2.01% - 5.4 -3.6% -0.6% 3.8%

Barclays HY Muni 5.24% - 10.0 -11.0% -6.9% -0.7%

Barclays TIPS 0.93% - 6.7 -1.8% 1.7% 6.8%

Barclays HY 9.44% 880 4.1 -11.5% -12.7% -6.9%

Barclays Global Agg 1.22% 82 7.0 -2.2% -0.3% 4.2%

JPM EMBI Glob Div - 627 7.1 -13.8% -13.4% -6.8%

JPM GBI - EM 4.61% - 5.3 -11.1% -15.2% -6.5%

FIXED INCOME CHARACTERISTICS

Source: Barclays, JP Morgan, FactSet
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TREASURIES

Source: FactSet

Source: FactSet
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Current 1 Month Ago 12 Months Ago 1 Month 12 Months

  3M Treasury 0.10% 1.27% 2.39% 0.29% 2.25%

  6M Treasury 0.11% 1.14% 2.37% 0.52% 2.85%

  2Y Treasury 0.20% 0.88% 2.27% 1.32% 5.38%

  5Y Treasury 0.37% 0.92% 2.24% 2.62% 10.88%

  10Y Treasury 0.68% 1.14% 2.42% 4.16% 18.25%

  30Y Treasury 1.32% 1.67% 2.82% 7.57% 39.50%

Yield (%) Total Return (%)
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REAL YIELDS

Source: FactSet

Source: FactSet

Real Rates Breakeven Rates

Current 1 Month Ago 12 Months Ago Current 12 Months

5-Year -0.12% -0.44% 0.45% 0.49% 1.79%

7-Year -0.16% -0.37% 0.48% 0.71% 1.84%

10-Year -0.17% -0.28% 0.53% 0.85% 1.89%

30-Year 0.16% 0.24% 0.89% 1.16% 1.93%
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NOMINAL YIELDS

Source: FactSet
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CREDIT SPREADS

Source: Barclays, FactSet
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LONG DURATION

Source: Barclays, FactSet

Source: Barclays, FactSet

Index Current 1 Month Ago 12 Months Ago Duration

Barclays Long Treasury 1.3% 1.6% 2.8% 19.0

Barclays 20+ STRIPS 1.4% 1.7% 2.8% 26.8

Barclays Long Credit 3.9% 3.2% 4.4% 14.1

Barclays Long Gov/Credit 2.7% 2.5% 3.7% 16.4

Barclays Long Corp A+ 3.3% 2.8% 4.0% 15.2
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REAL ASSETS INDEX PERFORMANCE

Source: Bloomberg, FactSet
Bloomberg subindex total return indices reflects the return of the underlying one month commodity futures price movements

Index 1 Month 3 Month YTD 1 Year 3 Year 5 Year

Bloomberg Commodity Index -12.8% -23.3% -23.3% -22.2% -8.6% -7.7%

Bloomberg Sub Agriculture Index -3.3% -9.9% -9.9% -5.3% -9.1% -7.2%

Coffee 7.4% -9.4% -9.4% 12.1% -14.4% -11.5%

Corn -7.4% -12.9% -12.9% -11.8% -12.0% -11.4%

Cotton -16.8% -26.4% -26.4% -35.0% -12.6% -4.7%

Soybean -0.7% -8.2% -8.2% -6.7% -7.4% -5.2%

Soybean Oil -5.8% -23.0% -23.0% -8.8% -8.7% -6.0%

Sugar -26.3% -20.0% -20.0% -22.8% -19.4% -8.5%

Wheat 8.4% 2.1% 2.1% 22.4% -0.2% -7.2%

Bloomberg Sub Energy -35.1% -51.1% -51.1% -52.6% -19.8% -18.7%

Brent Crude -43.2% -56.3% -56.3% -52.4% -14.5% -15.3%

Heating Oil -32.0% -50.0% -50.0% -47.6% -12.4% -13.6%

Natural Gas -5.3% -27.5% -27.5% -50.3% -29.6% -26.4%

Unleaded Gas -59.9% -68.1% -68.1% -63.3% -27.1% -20.7%

WTI Crude Oil -54.4% -66.5% -66.5% -65.1% -25.5% -23.3%

Bloomberg Sub Industrial Metals -9.7% -18.5% -18.5% -22.5% -5.5% -3.4%

Aluminum -10.6% -16.8% -16.8% -22.3% -8.9% -5.1%

Copper -12.2% -20.3% -20.3% -23.5% -6.2% -4.9%

Nickel -6.4% -18.4% -18.4% -10.8% 4.5% -2.2%

Zinc -5.9% -16.2% -16.2% -31.2% -7.7% 0.1%

Bloomberg Sub Precious Metals -1.4% -1.1% -1.1% 15.6% 3.7% 3.2%

Gold 1.8% 4.5% 4.5% 22.1% 7.7% 5.4%

Silver -13.9% -21.1% -21.1% -7.6% -9.2% -4.4%

Bloomberg Sub Livestock -13.5% -28.1% -28.1% -35.3% -11.0% -9.7%

Lean Hogs -19.9% -36.8% -36.8% -51.9% -20.4% -15.1%

Live Cattle -9.1% -22.6% -22.6% -23.3% -5.9% -6.8%
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OIL MARKETS

Source: FactSet
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• 7/1/75 – 12/31/79 – 40% S&P 500/60% Barclays Capital Aggregate

• 1/1/80 – 12/31/83 – 50% S&P 500/50% Barclays Capital Aggregate

• 1/1/84 – 12/31/91 – 60% S&P 500/40% Barclays Capital Aggregate

• 1/1/92 – 12/31/94 – 50% S&P 500/10% MSCI EAFE/40% Barclays Capital Aggregate

• 1/1/95 – 6/30/97 – 45% S&P 500/15% MSCI EAFE/40% Barclays Capital Aggregate

• 7/1/97 – 12/31/99 – 50% S&P 500/15% MSCI EAFE/35% Barclays Capital Aggregate

• 1/1/00 – 9/30/03 – 53% S&P 500/17% MSCI EAFE/30% Barclays Capital Aggregate

• 10/1/03 – 12/31/06 – 53% S&P 500/15% MSCI EAFE/ACWI ex-U.S.1/26% Barclays Capital Aggregate/6% NCREIF ODCE (lagged one quarter)

• 1/1/07 – 10/31/2009 – 31% S&P 500/7% S&P 400/7% S&P 600/18% MSCI ACWI ex-U.S./5% Russell 2000 (lagged one quarter)/26% Barclays
Capital Aggregate/6% NCREIF ODCE (lagged one quarter)

• 11/1/2009 – 6/30/2012 – 28% S&P 500/6% S&P 400/6% S&P 600/13% MSCI EAFE/2% MSCI EAFE Small Cap/3% MSCI Emerging Markets/7%
Russell 2000 (lagged one quarter)/24% Barclays Capital Aggregate/2% Barclays Capital High Yield/6% NCREIF ODCE (lagged one quarter)/3% Dow
Jones/UBS Commodities Index

• 7/1/2012 – 3/31/2015 – 23% S&P 500/5% S&P 400/5% S&P 600/14% MSCI EAFE/3% MSCI EAFE Small Cap/6% MSCI Emerging Markets/7% Russell
2000 (lagged one quarter)/13% Barclays Capital Aggregate/5% Barclays Capital High Yield/4% JP Morgan GBI-EM Global Diversified/3% S&P/LSTA
Levered Loan Index + 250 basis points (lagged one quarter)/8% NCREIF ODCE (lagged one quarter)/4% Dow Jones/UBS Commodities Index

• 4/1/2015 – 3/31/2017 – 20% S&P 500/3% S&P 400/3% S&P 600/17% MSCI EAFE/2% MSCI EAFE Small Cap/5% MSCI Emerging Markets/8% Russell
2000 (lagged one quarter)/11% Barclays Capital Aggregate/4% Barclays Capital High Yield/10% S&P/LSTA Levered Loan Index + 250 basis points
(lagged one quarter)/10% NCREIF ODCE (lagged one quarter)/2% Bloomberg Commodities Index TR/5% Multi-Asset Class Custom Index

• 4/1/2017 – 6/30/2018 – 20% S&P 500/3% S&P 400/3% S&P 600/17% MSCI EAFE/2% MSCI EAFE Small Cap/5% MSCI Emerging Markets/8% Russell
2000 (lagged one quarter)/11% Barclays Capital Aggregate/2% Barclays Capital High Yield/12% S&P/LSTA Levered Loan Index + 250 basis points
(lagged one quarter)/10% NCREIF ODCE (lagged one quarter)/2% Bloomberg Commodities Index TR/5% Multi-Asset Class Custom Index

• 7/1/2018 – Present – 50% MSCI ACWI IMI Net w/ USA Gross, 20% NCREIF ODCE, 20% S&P/LSTA Levered Loan Index + 250 basis
points (lagged one quarter), 10% Barclays US Capital Aggregate

*Interim SAA Policy: 54.5% MSCI ACWI IMI Net w/ USA Gross, 10.8% BBG Barclays US Aggregate Bond Index, 15.5% NCREIF ODCE, 19.2% S&P/LSTA
Levered Loan Index + 250 basis points (lagged one quarter)

Note: Interim SAA Policy includes proration of a total of Credit and Real Estate. Unfunded amounts were allocated 83.3% to Equity and 16.7% to Interest 
Sensitive Fixed Income. Recently approved Strategic Asset Allocation Policy effective July 1, 2018. 

1MSCI EAFE/ACWI ex-U.S. Benchmark is the MSCI EAFE Index prior to 10/1/2005 and the MSCI ACWI ex-U.S. thereafter.

Note: All MSCI indices changed from Gross to Net dividend withholding taxes effective 1/1/2014.

STRATEGIC ASSET ALLOCATION POLICY HISTORY
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● 7/1/2002 – 12/31/2004 - 53% S&P 500/17% MSCI EAFE/30% Barclays Capital Aggregate Bond Index

● 1/1/2005 – 2/28/2007 - 53% Russell 3000/15% MSCI EAFE/26% Barclays Capital Aggregate Bond Index/6% DJ Wilshire
Real Estate Securities Index

● 3/1/2007 – 12/31/2010 - 50% Russell 3000/18% MSCI EAFE/26% Barclays Capital Aggregate Bond Index/6% DJ
Wilshire Real Estate Securities Index

● 1/1/2011 – 12/31/2012 - 40% Russell 1000/7% Russell 2000/13% MSCI EAFE/2% MSCI EAFE Small Cap/3% MSCI
Emerging Markets/24% Barclays Capital Aggregate/2% Barclays Capital High Yield/6% DJ Wilshire Real Estate Securities
Index/3% Bloomberg Commodity Index

● 1/1/2013 – 2/28/2016 - 34% Russell 1000/6% Russell 2000/14% MSCI EAFE/3% MSCI EAFE Small Cap/6% MSCI
Emerging Markets/13% Barclays Capital Aggregate/8% Barclays Capital High Yield/4% JP Morgan GBI-EM Global
Diversified/8% DJ Wilshire Real Estate Securities Index/4% Bloomberg Commodity Index

● 2/29/2016 – 7/26/2017 - 24% Russell 1000/12% Russell 2000/18% MSCI EAFE/2% MSCI EAFE Small Cap/5% MSCI
Emerging Markets/19% Barclays Capital Aggregate/7% Barclays Capital High Yield/11% DJ Wilshire Real Estate
Securities Index/2% Bloomberg Commodity Index

• 7/27/2017 – 6/30/2018 – 20% S&P 500/3% S&P 400/3% S&P 600/17% MSCI EAFE/2% MSCI EAFE Small Cap/5% MSCI
Emerging Markets/8% Russell 2000 (lagged one quarter)/11% Barclays Capital Aggregate/2% Barclays Capital High
Yield/12% S&P/LSTA Levered Loan Index + 250 basis points (lagged one quarter)/10% NCREIF ODCE (lagged one
quarter)/2% Bloomberg Commodities Index TR/5% Multi-Asset Class Custom Index

● 7/1/2018 – Present – 50% MSCI ACWI IMI Net w/ USA Gross, 20% NCREIF ODCE, 20% S&P/LSTA Levered
Loan Index + 250 basis points (lagged one quarter), 10% Barclays US Capital Aggregate

*Interim SAA Policy: 54.5% MSCI ACWI IMI Net w/ USA Gross, 10.8% BBG Barclays US Aggregate Bond Index, 15.5%
NCREIF ODCE, 19.2% S&P/LSTA Levered Loan Index + 250 basis points (lagged one quarter)

LONG TERM DISABILITY STRATEGIC ASSET 
ALLOCATION POLICY HISTORY

Note: All MSCI indices changed from Gross to Net of dividend withholding taxes effective 1/1/2014.
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• ASRS Custom Total Public Equity Benchmark was 77% S&P 500, 23% MSCI EAFE through 12/31/1999; 76% S&P 500, 24% MSCI EAFE
through 9/30/2003; 78% S&P 500, 22% MSCI EAFE/ACWI ex-U.S.1 through 12/31/2006; 49% S&P 500, 11% S&P 400, 11% S&P 600, 29%
MSCI ACWI ex-U.S. through 10/31/2009; 48% S&P 500, 10% S&P 400, 10% S&P 600, 23% MSCI EAFE, 4% MSCI EAFE Small Cap, 5% MSCI
Emerging Markets through 6/30/2012; 41% S&P 500, 9% S&P 400, 9% S&P 600, 25% MSCI EAFE, 5% MSCI EAFE Small Cap, 11% MSCI
Emerging Markets through 3/31/2015; 40% S&P 500, 6% S&P 400, 6% S&P 600, 34% MSCI EAFE, 4% MSCI EAFE Small Cap, 10% MSCI
Emerging Markets through 6/30/2018; Asset weighted ACWI IMI w/USA Gross (Net) (public equity assets) and ACWI IMI w/USA Gross (Net) 1
qtr Lagged (private equity assets) thereafter

• ASRS Custom Domestic Equity Benchmark was S&P 500 through 12/31/2006; 74% S&P 500, 13% S&P 400, 13% S&P 600 through
12/31/2010; 70% S&P 500, 15% S&P 400, 15% S&P 600 through 3/31/2015.; 77% S&P 500, 11.5% S&P 400, 11.5% S&P 600 through
6/30/2018; 100% MSCI USA IMI thereafter.

• ASRS Custom Domestic Large Cap Equity Benchmark was the S&P 500 Index through 6/30/2018; MSCI USA Large Cap Index thereafter.

• ASRS Custom Domestic Mid Cap Equity Benchmark was the S&P 400 Index through 6/30/2018; MSCI USA Mid Cap Index thereafter.

• ASRS Custom Small Cap Equity Benchmark was the Russell 2000 Index through 12/31/2006; S&P 600 Index through 6/30/2018; MSCI USA
Small Cap Index thereafter.

• ASRS Custom International Equity Benchmark was MSCI EAFE through 9/30/2005; MSCI ACWI ex-U.S. through 12/31/2010; 72% MSCI
EAFE, 11% MSCI EAFE Small Cap and 17% MSCI Emerging Markets through 6/30/2012; 61% MSCI EAFE, 13% MSCI EAFE Small Cap and 26%
MSCI Emerging Markets through 3/31/2015; 71% MSCI EAFE, 8% MSCI EAFE Small Cap and 21% MSCI Emerging Markets through 6/30/2018;
MSCI ACWI IMI ex USA thereafter.

• ASRS Custom Private Equity Benchmark was the Russell 2000 Index 1 quarter lagged from inception to 6/30/2018; MSCI ACWI IMI Net w/
USA Gross 1 quarter lagged thereafter.

CUSTOM ASSET CLASS BENCHMARK HISTORY

1MSCI EAFE/ACWI ex-U.S. Benchmark is the MSCI EAFE Index prior to 10/1/2005 and the MSCI ACWI ex-U.S. thereafter.

Note: All MSCI indices changed from Gross to Net of dividend withholding taxes effective 1/1/2014.
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Information Disclaimer

• Past performance is no guarantee of future results.

• All investments carry some level of risk.  Diversification and other asset allocation techniques are not guaranteed to
ensure profit or protect against losses.

• NEPC’s source for portfolio pricing, calculation of accruals, and transaction information is the plan’s custodian bank.
Information on market indices and security characteristics is received from other sources external to NEPC.  While NEPC
has exercised reasonable professional care in preparing this report, we cannot guarantee the accuracy of all source
information contained within.

• Some index returns displayed in this report or used in calculation of a policy, allocation or custom benchmark may be
preliminary and subject to change.

• This report is provided as a management aid for the client’s internal use only.  Information contained in this report does
not constitute a recommendation by NEPC.

• This report may contain confidential or proprietary information and may not be copied or redistributed to any party not
legally entitled to receive it.

Reporting Methodology

• The client’s custodian bank is NEPC’s preferred data source unless otherwise directed. NEPC generally reconciles
custodian data to manager data.  If the custodian cannot provide accurate data, manager data may be used.

• Trailing time period returns are determined by geometrically linking the holding period returns, from the first full month
after inception to the report date. Rates of return are annualized when the time period is longer than a year. Performance
is presented gross and/or net of manager fees as indicated on each page.

• For managers funded in the middle of a month, the “since inception” return will start with the first full month, although
actual inception dates and cash flows are taken into account in all Composite calculations.

• This report may contain forward-looking statements that are based on NEPC’s estimates, opinions and beliefs, but NEPC
cannot guarantee that any plan will achieve its targeted return or meet other goals.
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Cash Management
Arizona State Retirement System

• Objective #4: Ensure sufficient monies are available to meet pension benefits, health
insurance, member refunds, administrative payments, and other cash flow
requirements.

*Includes assetized & unassetized cash balances (Inception of 1/26/15); represents monies to be used
for funding needs that occur in subsequent month(s). Generally, monthly pension payments occur on the
first day of month.

Goal Met: 
Yes

Month External CFs Last day of the Month Ending 
Balance*

Mar - 19 ($86.1) $453.1

Apr – 19 ($105.8) $368.4

May – 19 ($52.9) $175.5

Jun - 19 ($97.3) $368.0

Jul – 19 ($163.9) $465.2

Aug – 19 ($108.9) $467.2

Sep - 19 ($108.2) $365.2

Oct – 19 ($87.3) $676.3

Nov – 19 ($96.1) $404.2

Dec - 19 ($75.4) $521.9

Jan – 20 ($63.6) $412.7

Feb – 20 ($107.4) $376.8

Mar - 20 ($95.8) $730.4
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• Country Diversification
• Asset Class Diversification
• Exposure Analysis
• Asset Class Correlation
• Asset Class Risk Contribution
• Total Portfolio Value-At-Risk (VAR)
• Stress Test and Tail Risk Summary



ASRS ASSETS ARE DIVERSIFIED ACROSS REGIONS
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%Weight %Contribution to Total Risk

82.59%

0.42%

0.22%

3.13%

4.11%

0.77%

0.19%

0.30%

8.25%

0.70%

0.32%

8.63%

0.32%

3.15%
3.55%

1.15%

0.27%

81.93%

Asia DM

Australia

Asia EM

Europe EM

Europe DM

Middle East

Africa

Latin America

North America

Others
0.01%

0.00%



ASRS ASSETS AND RISK SOURCES ARE DIVERSIFIED 
ACROSS DIFFERENT ASSET CLASSES 
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VARIOUS EXPOSURE ANALYSIS VS. THE SAA
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Asset Type Weight of Total Plan 
(%)

Weight of SAA 
(%)

Active Weight 
(%)

Equity 50.76% 50.00% 0.76%

Credit 19.42% 20.00% -0.58%

Real Estate 17.06% 20.00% -2.94%

Interest Rate 
Sensitive 9.64% 10.00% -0.36%

Assetized Cash 3.11% 0.00% 3.11%

Other 0.01% 0.00% 0.01%

Total 100.00% 100.00% 0.00%

Country Weight of Total Plan (%) Weight of SAA (%) Active Weight (%)
North 

America 82.59% 81.23% 1.66%

Europe DM 8.25% 10.20% -1.95%

Asia DM 4.89% 5.38% -0.49%

Asia EM 3.13% 2.24% 2.89%

Latin America 0.42% 0.38% 0.04%

Middle East 0.30% 0.22% 0.08%

Europe EM 0.22% 0.18% 0.04%

Africa 0.19% 0.13% 0.06%

Others 0.01% 0.04% 0.00%

Total 100.00% 100.00% 0.00%

Top 15 Foreign Currency Exposures

Currency Weight of Total Plan 
(%)

Weight of SAA 
(%) Active Weight (%)

EUR 4.06% 3.84% 0.22%

JPY 3.21% 3.47% -0.26%

GBP 1.80% 1.97% -0.17%

HKD 1.55% 1.26% 0.29%

CAD 1.28% 0.00% 1.28%

CHF 1.10% 1.30% -0.20%

AUD 0.76% 0.85% -0.09%

TWD 0.63% 0.44% 0.19%

KRW 0.57% 0.40% 0.17%

INR 0.41% 0.29% 0.12%

SEK 0.40% 0.42% -0.02%

DKK 0.26% 0.29% -0.03%

BRL 0.23% 0.16% 0.07%

CNY 0.23% 0.16% 0.07%

SGD 0.19% 0.17% 0.02%



EXPOSURE ANALYSIS: ASSET CLASS COMPARISON
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EXPOSURE ANALYSIS: AMERICA VS. OTHERS
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EXPOSURE ANALYSIS: OTHER REGIONS
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Exposure Analysis: Foreign Currency
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CORRELATION REPORT OF THE MAJOR ASSET 
CLASSES
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ASRS Assets are fairly diversified across different asset classes. While Fixed 
Income investments are a major source of portfolio diversification, private 
assets also add meaningful diversification benefits.

Portfolio US Equity Non US 
Equity

Private 
Equity node

Interest Rate 
Sensitive

Private Debt 
US Corporate

High Yield 
Composite

Emerging 
Market Debt Real Estate Assetized

Cash Other

US Equity 1

Non US Equity 0.91 1

Private Equity 0.79 0.73 1

Interest Rate Sensitive 0.24 0.27 0.19 1

Private Debt US Corporate 0.57 0.58 0.69 0.33 1

High Yield 0.24 0.25 0.19 -0.01 0.1 1

Emerging Market Debt 0.1 0.24 0.1 0.18 0.11 0.03 1

Real Estate 0.7 0.65 0.56 0.33 0.52 0.15 0.11 1

Assetized Cash 0 0 0 0 0 0 0 0 1

Other 0 0 0 0 0 0 0 0 0 1



HISTORICAL RISK CONTRIBUTION OF THE MAJOR 
ASSET CLASSES
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Equities continue to account for more than 80% of the overall portfolio risk.



Total Portfolio Value-At-Risk (VAR)
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30.00%

Total Portfolio

SAA

As of April 30th, 2020 Total VaR for ASRS Portfolio was 28.02%, indicating 
that there is a 5% chance that portfolio could lose ~$10.84B in a given year. 
Note that a 5% event is expected to occur every 20 years



Stress Test and Tail Risk Summary
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GLOSSARY
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• Diversification: shows the diversifying effect of covariance on portfolio risk. For
example, a diversification figure of 60% means that you are diversifying away 60% of
portfolio risk. A higher number thus indicates greater diversification arising from
covariance.

• Standard Deviation: distribution of asset’s return, expressed in percent. We forecast
volatility using normal distribution with two-third probability in Barra’s multiple factor
model (BIM). The total risk for an asset depends on the asset’s exposures to the risk
factors, the factor variance/covariance matrix, and the forecast selection risk of the
asset.

• Parametric VaR Confidence Level: 95%

• Historical VaR & Expected Tail Loss Settings:

• Holding Period: 252 days (1 year)

• Decay Factor: 0.94

• Look Back Period: trailing 10 years

• Decay Factor: this parameter means that older observations are given less weight
than more recent ones. Its magnitude determines how fast the weight on the
observations used in the simulation decays over the historical period. BarraOne’s
decay factor default is 0.94.



ABOUT MSCI
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For more than 40 years, MSCI’s research-based indexes and analytics have helped the 
world’s leading investors build and manage better portfolios.  Clients rely on our offerings 
for deeper insights into the drivers of performance and risk in their portfolios, broad asset 
class coverage and innovative research. 

Our line of products and services includes indexes, analytical models, data, real estate 
benchmarks and ESG research.  

MSCI serves 97 of the top 100 largest money managers, according to the most recent 
P&I ranking. 

For more information, visit us at www.msci.com.
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This document and all of the information contained in it, including without limitation all text, data, graphs, charts (collectively, the “Information”) is the property of MSCI Inc. or its subsidiaries (collectively, “MSCI”), or MSCI’s licensors, direct 
or indirect suppliers or any third party involved in making or compiling any Information (collectively, with MSCI, the “Information Providers”) and is provided for informational purposes only.  The Information may not be modified, reverse-
engineered, reproduced or redisseminated in whole or in part without prior written permission from MSCI. 

The Information may not be used to create derivative works or to verify or correct other data or information.   For example (but without limitation), the Information may not be used to create indexes, databases, risk models, analytics, 
software, or in connection with the issuing, offering, sponsoring, managing or marketing of any securities, portfolios, financial products or other investment vehicles utilizing or based on, linked to, tracking or otherwise derived from the 
Information or any other MSCI data, information, products or services.  

The user of the Information assumes the entire risk of any use it may make or permit to be made of the Information.  NONE OF THE INFORMATION PROVIDERS MAKES ANY EXPRESS OR IMPLIED WARRANTIES OR 
REPRESENTATIONS WITH RESPECT TO THE INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE USE THEREOF), AND TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, EACH INFORMATION 
PROVIDER EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES (INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF ORIGINALITY, ACCURACY, TIMELINESS, NON-INFRINGEMENT, COMPLETENESS, 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE) WITH RESPECT TO ANY OF THE INFORMATION.

Without limiting any of the foregoing and to the maximum extent permitted by applicable law, in no event shall any Information Provider have any liability regarding any of the Information for any direct, indirect, special, punitive, 
consequential (including lost profits) or any other damages even if notified of the possibility of such damages. The foregoing shall not exclude or limit any liability that may not by applicable law be excluded or limited, including without 
limitation (as applicable), any liability for death or personal injury to the extent that such injury results from the negligence or willful default of itself, its servants, agents or sub-contractors.  

Information containing any historical information, data or analysis should not be taken as an indication or guarantee of any future performance, analysis, forecast or prediction.  Past performance does not guarantee future results.  

The Information should not be relied on and is not a substitute for the skill, judgment and experience of the user, its management, employees, advisors and/or clients when making investment and other business decisions.  All Information 
is impersonal and not tailored to the needs of any person, entity or group of persons.

None of the Information constitutes an offer to sell (or a solicitation of an offer to buy), any security, financial product or other investment vehicle or any trading strategy. 

It is not possible to invest directly in an index.  Exposure to an asset class or trading strategy or other category represented by an index is only available through third party investable instruments (if any) based on that index.   MSCI does 
not issue, sponsor, endorse, market, offer, review or otherwise express any opinion regarding any fund, ETF, derivative or other security, investment, financial product or trading strategy that is based on, linked to or seeks to provide an 
investment return related to the performance of any MSCI index (collectively, “Index Linked Investments”). MSCI makes no assurance that any Index Linked Investments will accurately track index performance or provide positive 
investment returns.  MSCI Inc. is not an investment adviser or fiduciary and MSCI makes no representation regarding the advisability of investing in any Index Linked Investments.

Index returns do not represent the results of actual trading of investible assets/securities. MSCI maintains and calculates indexes, but does not manage actual assets. Index returns do not reflect payment of any sales charges or fees an 
investor may pay to purchase the securities underlying the index or Index Linked Investments. The imposition of these fees and charges would cause the performance of an Index Linked Investment to be different than the MSCI index 
performance.

The Information may contain back tested data.  Back-tested performance is not actual performance, but is hypothetical.  There are frequently material differences between back tested performance results and actual results subsequently 
achieved by any investment strategy.  

Constituents of MSCI equity indexes are listed companies, which are included in or excluded from the indexes according to the application of the relevant index methodologies. Accordingly, constituents in MSCI equity indexes may 
include MSCI Inc., clients of MSCI or suppliers to MSCI.  Inclusion of a security within an MSCI index is not a recommendation by MSCI to buy, sell, or hold such security, nor is it considered to be investment advice.

Data and information produced by various affiliates of MSCI Inc., including MSCI ESG Research LLC and Barra LLC, may be used in calculating certain MSCI indexes.  More information can be found in the relevant index methodologies 
on www.msci.com. 

MSCI receives compensation in connection with licensing its indexes to third parties.  MSCI Inc.’s revenue includes fees based on assets in Index Linked Investments. Information can be found in MSCI Inc.’s company filings on the 
Investor Relations section of www.msci.com.

MSCI ESG Research LLC is a Registered Investment Adviser under the Investment Advisers Act of 1940 and a subsidiary of MSCI Inc. Except with respect to any applicable products or services from MSCI ESG Research, neither MSCI 
nor any of its products or services recommends, endorses, approves or otherwise expresses any opinion regarding any issuer, securities, financial products or instruments or trading strategies and MSCI’s products or services are not 
intended to constitute investment advice or a recommendation to make (or refrain from making) any kind of investment decision and may not be relied on as such. Issuers mentioned or included in any MSCI ESG Research materials may 
include MSCI Inc., clients of MSCI or suppliers to MSCI, and may also purchase research or other products or services from MSCI ESG Research.  MSCI ESG Research materials, including materials utilized in any MSCI ESG Indexes or 
other products, have not been submitted to, nor received approval from, the United States Securities and Exchange Commission or any other regulatory body.

Any use of or access to products, services or information of MSCI requires a license from MSCI. MSCI, Barra, RiskMetrics, IPD and other MSCI brands and product names are the trademarks, service marks, or registered trademarks of 
MSCI or its subsidiaries in the United States and other jurisdictions.  The Global Industry Classification Standard (GICS) was developed by and is the exclusive property of MSCI and Standard & Poor’s.  “Global Industry Classification 
Standard (GICS)” is a service mark of MSCI and Standard & Poor’s.

MIFID2/MIFIR notice: MSCI ESG Research LLC does not distribute or act as an intermediary for financial instruments or structured deposits, nor does it deal on its own account, provide execution services for others or manage client 
accounts. No MSCI ESG Research product or service supports, promotes or is intended to support or promote any such activity. MSCI ESG Research is an independent provider of ESG data, reports and ratings based on published 
methodologies and available to clients on a subscription basis.  We do not provide custom or one-off ratings or recommendations of securities or other financial instruments upon request.

Privacy notice: For information about how MSCI ESG Research LLC collects and uses personal data concerning officers and directors, please refer to our Privacy Notice at https://www.msci.com/privacy-pledge.
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Compliance Summary Overview
Public Markets Compliance

Private Markets Compliance
Total Fund Compliance

Compliance Summary Overview

The Investment Management Division regularly monitors and reviews
compliance through several means:

Public Portfolios:
Pre-Trade Compliance
Post-Trade Compliance

Private Markets:
Independent consultant reviews on Commingled Private Equity
and Real Estate Funds
Independent consultant reviews on Separate Accounts in Credit
and Real Estate

Total Fund:
Statutory Compliance
Restricted Country tests

No material instances of non-compliance were noted during the periods
reported on in this report
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Compliance Summary Overview
Public Markets Compliance

Private Markets Compliance
Total Fund Compliance

Pre-Trade Compliance Review

For the internally managed portfolios, the Investment Management
Division (IMD) utilizes Bloomberg’s Trade Order Management System
(OMS) for executing and processing trades
The OMS platform runs pre-trade compliance rules to ensure trades
will not violate established portfolio guidelines
Compliance rules are based on the investment guidelines:

Approved Investment Strategy Papers
Applicable Arizona Revised Statutes
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Compliance Summary Overview
Public Markets Compliance

Private Markets Compliance
Total Fund Compliance

Pre-Trade Summary Results

Period reported on: February - April 2020
Portfolios monitored: Internally managed fixed income and equity
portfolios
Exceptions: No exceptions occurred during the period under review
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Compliance Summary Overview
Public Markets Compliance

Private Markets Compliance
Total Fund Compliance

Post-Trade Compliance Review

State Street provides daily and monthly compliance monitoring at the
individual portfolio level, for all the internal and external investment
portfolios on a post-trade basis
Daily monitoring allows for closer insight into the managers’ activity
The investment compliance rules are based on guidelines from:

Letters of Direction & Clarification (LODs) for the externally managed
portfolios
Investment Strategy Papers for the internally managed portfolios
Applicable Arizona Revised Statutes
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Compliance Summary Overview
Public Markets Compliance

Private Markets Compliance
Total Fund Compliance

Post-Trade Summary Results

Period reported on: February - April 2020
Portfolios monitored: All public markets portfolios
Public Markets Investment Limits Exceptions:

Five public markets portfolios for the period February - April 2020
(equities, fixed income) were reviewed
State Street’s review found a few findings resulting from index changes,
corporate actions, and informational flags

All findings were researched and resolved to both State Street and
ASRS’s satisfaction, for all periods
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Compliance Summary Overview
Public Markets Compliance

Private Markets Compliance
Total Fund Compliance

Real Estate Separate Accounts
Commingled Funds & Non-Real Estate Separate Accounts

Investment Compliance Review

Reviews perform the following steps:
Review and note if financial statements are prepared on a fair value
basis noting whether liabilities are marked to market
Review the calculation of ASRS Net Asset Value (i.e. the waterfall
calculation) and comment to the manager and ASRS if any errors are
noted
Review the management fee calculation, including review of the Net
Operation Income (NOI) calculation to determine if it has been
calculated correctly and if appropriate reserves have been deducted,
then comment to the manager and ASRS if any errors are noted
Work with the manager and ASRS as necessary to address concerns
and questions
Review audited financial statements at a high level for significant issues
Review valuation policies for consistency with ASRS policies, operating
agreements and standards
Review expense policies for consistency with ASRS policies, operating
agreements, and standards
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Compliance Summary Overview
Public Markets Compliance

Private Markets Compliance
Total Fund Compliance

Real Estate Separate Accounts
Commingled Funds & Non-Real Estate Separate Accounts

Compliance Summary Results

The current consultant is currently working on the compliance reviews
for the 2018 review period
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Compliance Summary Overview
Public Markets Compliance

Private Markets Compliance
Total Fund Compliance

Real Estate Separate Accounts
Commingled Funds & Non-Real Estate Separate Accounts

Investment Compliance Review

Review managers’ calculations of:
Asset management fees
Partnership expenses
Carried interest

Review investment valuation policy
Ensure calculation and policy agree to investment documentation,
agreements, and manager policies
If a deficiency is noted, the consultant will address with the sponsor and
work to resolve deficiencies
All results are communicated to ASRS
A summary report will be presented to the ASRS to communicate findings
on an annual basis
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Compliance Summary Overview
Public Markets Compliance

Private Markets Compliance
Total Fund Compliance

Real Estate Separate Accounts
Commingled Funds & Non-Real Estate Separate Accounts

Compliance Summary Results

The current consultant is currently working on the compliance reviews
for the 2018 review period
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Compliance Summary Overview
Public Markets Compliance

Private Markets Compliance
Total Fund Compliance

Total Fund Compliance

State Street Compliance Group provides compliance reporting and monitoring at
the Total Fund level, known as the “Monthly Statute Tests Compliance” for:

Five mandated Arizona Revised Statutes on investment limits, under §A.R.S.
38-718.H-L

1 Max 80% Equity Test (§A.R.S. 38-718.H)
2 Max 40% Non-US Public Investments Test (§A.R.S. 38-718.I)
3 Max 60% Internally Managed Assets Test (§A.R.S. 38-718.J)
4 Max 5% Issuer Test (§A.R.S. 38-718.K)
5 Max 10% Debt of Multinational Development Banks Test (§ A.R.S.

38-718.L)
Arizona Restricted Country Test

The test is setup to look at the Fund’s investment’s country of
incorporation to identify companies that do business in or with countries
currently designated by the United States Department of State as State
Sponsors of Terrorism, pursuant to §A.R.S. 35-392, as added by Laws
2007, Chapter 201

Per statute requirements, the results are measured using market value
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Compliance Summary Overview
Public Markets Compliance

Private Markets Compliance
Total Fund Compliance

Compliance Summary Results

Period reported on: February - April 2020
Total Fund Monthly Statutory Investment Limits:

Total Fund investments passed the five mandated statutes on
investment limits, as well as the Arizona Restricted Country Test for all
periods.
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FRAME OF REFERENCE 
The following Investment Beliefs have been established to ensure the development of congruent and 
synergistic investment strategies, and to ensure the effective and efficient allocation of resources. These 
Investment Beliefs determine the general paradigm within which investment strategies are developed, 
investment ideas are reviewed, and investment decisions are implemented. 

Modifications to these Investment Beliefs will occur if experiential, academic, conceptual, and/or practical 
perspectives suggest that a superior belief system exists. 

INVESTMENT BELIEFS 

1. Asset Class Decisions are Key  

In general, decisions with respect to which asset classes and sub-asset classes to invest in, and the 
allocations to these asset classes and sub-asset classes, have a greater impact on total fund investment 
returns than decisions in which specific securities to invest. 

2. Theories and Concepts  Must be Sound 

Over longer periods of time, investment outcomes (e.g. rates of return, volatility) conform to logical 
theories and concepts. Significant deviations (e.g. internet bubble, pre-subprime erosion of risk 
premiums) from theoretically and conceptually sound investment constructs are usually not sustainable 
and are typically self-reverting. 

3. House Capital Market Views Are Imperative 

The development and articulation of sound House Views (e.g. views on interest rates, corporate spreads, 
asset valuations) will ensure consistency among investment decisions, clarity of investment direction, 
baselines for debates, and conformity of understanding. 

4. Investment Strategies Must be Forward Looking 

Investment strategies will be developed based on forward-looking insights, rather than simply on 
successful strategies of the past. 

Asset class valuations and security valuations are significantly affected by endogenous outcomes (e.g. 
earnings, GDP growth rates, competitive barriers) that are probabilistic, and these outcomes are typically 
well analyzed by the investment industry. 

Asset class valuations and security valuations are also significantly affected by random outcomes (e.g. 
natural disasters, certain supply & demand shocks) that are virtually unpredictable, and these outcomes 
are typically not analyzed directly by the investment industry. 

Asset class valuations and security valuations are also significantly affected by exogenous outcomes (e.g. 
foreign policies, global cultural interactions) that can possibly be modeled, and these outcomes are 
typically not analyzed by the investment industry. 

5. Public Markets are Generally Informationally Efficient 

Asset Class Valuations 

Asset class valuations (e.g. stock market levels versus interest rate levels) are often in equilibrium with 
one another, but anomalous situations do occur which result in disequilibria between asset class 
valuations.  These disequilibria offer valuable investment opportunities which we will pro-actively seek 
and capitalize on. 

                     Arizona State Retirement System                                           
                     Investment Beliefs 
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Security Valuations 

Security valuations (e.g. IBM versus Cisco) are often in equilibrium with one another, but private markets 
and anomalous public market situations do occur which result in disequilibria between security 
valuations. These disequilibria offer valuable investment opportunities which we will pro-actively seek 
and capitalize on. 

The extent of informational efficiency varies across asset classes. 

Private markets offer significant opportunities for asset mispricing and manager excellence which we will 
pro-actively seek and capitalize on. 

6. Market Frictions are Highly Relevant

Market frictions (e.g. management fees, carried interest, revenue sharing, expenses, costs, transaction
spreads, market impacts, taxes, commissions) can be significantly detrimental to investment
performance and as a result transactions will be initiated only to the extent there is a strong level of
conviction that they will result in increased investment returns or decreased risks net of all market
frictions.

7. Internal Investment Professionals are the Foundation of a Successful
Investment Program

In-house investment management capability engaged in direct portfolio management results in superior
investment decision-making.

In-house investment management pro-actively monitors capital markets in order to determine
mispricing opportunities & allocate capital and will successfully increase risk adjusted returns.

In-house investment professionals are more closely aligned with, and have a better understanding of, the
purpose and risk & reward tolerance of the ASRS than external parties.

In-house investment professionals will impact direct investment negotiations, better align economic
interests, and influence investment industry conditions (e.g. private deal structures, fee levels,
introduction of innovative products & strategies).

8. External Investment Management is Beneficial

External investment organizations can often offer greater expertise, resources, and/or flexibility than
internal personnel for various investment strategies.

9. Investment Consultants

Investment consultants will be effectively utilized in the following four general categories, and utilization
of consultants will be focused on situations where there is a demonstrable need in at least one of the four
areas:

• Independence: When oversight or controls should be enhanced 

• Perspective: When internal perspectives are not broad enough 

• Special Skills: When internal skills are not deep enough 

• Resource Allocation: When internal resources are not broad enough 

10. Trustee Expertise

Trustees often have expertise in various areas of investment management, and this expertise should be
utilized while ensuring separation between Board oversight and staff management.
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