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AGENDA
L CALL TO ORDER AND ACCEPTANCE OF AGENDA - (Committee Action)
Il. ACCEPTANCE OF MINUTES (September 8, 2023) - (Committee Action)

lll. PUBLIC MARKETS FUNDS MANAGEMENT (60 minutes) - (Information) - Mr. Chin, Mr. Posch,
Mr. Dukart

(Break)

IV. INTERNAL DIRECT INVESTMENT STRATEGY INTRO (60 minutes) - (/nformation) — Mr.
Anderson

V. PRIVATE MARKETS POOL HARMONIZATION' (30 minutes) — (Committee Action) - Mr.
Moss, Mr. Ziettlow

VI. DISCUSSION

Vil. ADJOURNMENT

T Executive Session pursuant to N.D.C.C. 44-04-19.2, and 44-04-18.4 (1), and 44-04-19.1 to discuss confidential
commercial information and contract negotiating strategy.

Any individual requiring an auxiliary aid or service, please contact the Retirement and Investment Office (701) 328-
9885 at least three (3) days priorto the scheduled meeting.


https://teams.microsoft.com/l/meetup-join/19%3ameeting_NGQzMDBjN2EtYzA3Ny00MjBiLTlmMjktYmJkNWE4M2U2ZDdh%40thread.v2/0?context=%7b%22Tid%22%3a%222dea0464-da51-4a88-bae2-b3db94bc0c54%22%2c%22Oid%22%3a%225ed643f7-254f-4557-a193-ea42f948e728%22%7d

STATE INVESTMENT BOARD
INVESTMENT COMMITTEE MEETING
MINUTES OF THE
September 8, 2023, MEETING

MEMBERS PRESENT: Thomas Beadle, State Treasurer, Chair
Joseph Heringer, Trust Lands Commissioner, Vice Chair
Scott Anderson, CIO
Eric Chin, Deputy CIO
Dr. Prodosh Simlai, External Representative
Dr. Ruilin Tian, External Representative

STAFF PRESENT: Derek Dukart, Investment Officer
Jennifer Ferderer, Fiscal Investment Admin Assistant
Missy Kopp, Executive Assistant
George Moss, Sr. Investment Officer
Jan Murtha, Executive Director
Matt Posch, Sr. Investment Officer
Ryan Skor, CFO/COO
Nitin Vaidya, Chief Risk Officer
Jason Yu, Risk Officer
Lance Ziettlow, Sr. Investment Officer

GUESTS: Alexander Browning, Callan
Members of the public

CALL TO ORDER:

Treasurer Beadle called the State Investment Board (SIB) Investment Committee (IC) meeting to
order at 9:04 a.m. on Friday, September 8, 2023.The meeting was held virtually.

The following Investment Committee members were present representing a quorum, Mr.
Anderson, Treasurer Beadle, Mr. Chin, Commissioner Heringer, Dr. Simlai, and Dr. Tian.

AGENDA:

The agenda was considered for the September 8, 2023, meeting.

IT WAS MOVED BY MR. CHIN AND SECONDED BY DR. RUILIN AND CARRIED BY A VOICE
VOTE TO APPROVE THE AGENDA FOR THE SEPTEMBER 8, 2023, MEETING AS
DISTRIBUTED.

AYES: COMMISSIONER HERINGER, MR. ANDERSON, MR. CHIN, DR. TIAN DR. SIMLAI,
AND TREASURER BEADLE

NAYS: NONE

MOTION CARRIED

MINUTES:

The minutes were considered for the August 11, 2023, meeting.
IT WAS MOVED BY DR. SIMLAI AND SECONDED BY MR. ANDERSON AND CARRIED BY A

VOICE VOTE TO APPROVE THE MINUTES FOR THE AUGUST 11, 2023, MEETING AS
DISTRIBUTED.
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AYES: DR. SIMLAI, COMMISSIONER HERINGER, MR. CHIN, DR. TIAN MR. ANDERSON,
AND TREASURER BEADLE

NAYS: NONE

MOTION CARRIED

INVESTMENT PERFORMANCE REVIEW

Mr. Anderson provided information regarding benchmark indices and summary of returns as of
August 30, 2023. A discussion of inflation was had regarding whether it has peaked, how the S&P
has tracked expectations, the Fitch downgrade, and the impact from credit spreads. The
Bloomberg Aggregate bond index is 5%, which is the best guess for future bond return.
Information was given on PERS Performance compared to peers over 10 years. PERS has
consistently been performing just under the top quartile which illustrates consistent returns over
time.

Mr. Anderson reviewed the performance of PERS, TFFR, the Legacy Fund, and WSI breaking
down each section to include the ten-year average return, asset allocations, and performance
percentages.

Mr. Anderson reviewed the PERS ten-year average returns for the fund, policy, and equities and
fixed income, noting a projected benefit of $854 million. Information was given regarding having
a diverse and resilient asset allocation through rebalancing. Mr. Anderson gave information
relating to the PERS performance, worth $3.9 billion, and how the benchmarking with and without
the corridor treatment affected performance. PERS performance was compared to peers over a
ten-year period and PERS coming in just under the top quartile.

Mr. Anderson reviewed the TFFR ten-year average returns for the fund, policy, and equities and
fixed income, noting a projected benefit of $642 million. Information regarding asset allocation
was given: a diverse asset allocation has served well, and more infrastructure may be coming.
This would allow the agency to receive more frequent data to help with rebalancing. Information
was given on TFFR Performance as of June 30, 2023. Mr. Anderson noted 6.7% year to date and
an expected 5-year return of 6.8%. Similar to PERS performance, TFFR performs in the
consistently in top or upper middle quartile.

Mr. Anderson gave information on the ten-year average returns for both the fund and the policy,
noting good active returns with a projected benefit of $840 million. A discussion was had regarding
legacy asset allocation. It was noted the asset allocation will become more diversified which
should produce more return per risk. As of June 30, 2023, the Legacy fund is worth $9.004 billion
with $487 million distributed as earnings.

Mr. Anderson gave information on the ten-year average returns for the fund, policy, and equities
and fixed income, noting a projected benefit of $485 million and strong active returns. Information
was shared regarding the lack of diversification because it is an insurance fund. Information about
WSI’s performance as of June 30, 2023, the fund is worth $2.1 million with a 4.0% year to date
and an expected 3.4%. Active returns have been strong, and portfolio has met expectations on
an asset allocation basis. Mr. Anderson shared that public and domestic equities and domestic
fixed have done well and international has been at least median; however, real estate and cash
have below median performance, and cash has not had good performance over time. Staff
analyzing and will share findings at a later date.

The Committee recessed at 10:36 a.m. and reconvened at 10:47 a.m.
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PRIVATE EQUITY COMMITMENT

IT WAS MOVED BY MR. ANDERSON AND SECONDED BY DR. SIMLAI AND CARRIED BY A
ROLL CALL VOTE TO ENTER INTO EXECUTIVE SESSION TO DISCUSS CONFIDENTIAL
COMMERCIAL INFORMATION AND CONTRACT NEGOTIATING STRATEGY PURSUANT TO
NDCC 44-04-18.4(1), 44-04-19.1(9), AND 44-04-19.2.

AYES: COMMISSIONER HERINGER, MR. ANDERSON, DR. SIMLAI, MR. CHIN, DR. TIAN,
AND TREASURER BEADLE

NAYS: NONE

MOTION CARRIED

The executive session started at 10:50 a.m. and ended at 11:34 a.m. and was attended by
Committee members, Mr. Browning, Mr. Dukart, Ms. Ferderer, Ms. Kopp, Mr. Moss, Ms. Murtha,
Mr. Posch, Mr. Skor, Mr. Vaidya, Mr. Yu, and Mr. Ziettlow.

PROXY VOTING POLICY

Mr. Chin provided an update on staff’'s continued work on the proxy process and proxy policies.
Staff delegates proxy rights to managers and asks managers to vote proxies for the exclusive
benefit of the beneficiaries. Managers have different proxy voting policies and can implement
different policies for different clients. Managers typically utilize proxy advisors such as Glass
Lewis or ISS who, collectively, control 97% of the proxy advisory market in America. Staff is
reviewing the different policy options and may select or customize policies to consistently
implement across managers. Mr. Chin reviewed the proxy voting process, the different policy
options offered by Glass Lewis and ISS, and the next steps on choosing a policy that best aligns
with the needs of North Dakota. Items to be considered when selecting a policy include evaluation
of existing policy options to determine if a pre-defined policy or a customized policy best suits the
needs of the agency, evaluate the cost of implementation, and consider moving the proxy voting
process internal.

DISCUSSION

At the last Investment Committee, Mr. Anderson and his team presented an Investment
Operations implementation plan. In today’s meeting, Mr. Anderson provided an update stating
staff has decided not to do a request for proposal for a consultant, but rather work internally on
the implementation plan which will save time and cost.

With no further business to come before the Investment Committee, Treasurer Beadle adjourned
the meeting at 12:05 p.m.

Prepared by:

Jennifer Ferderer, Assistant to the Board
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EQUITY MARKETS - U.S.

Performance of Russell 1000 and Russell 2000 U.S. Markets

(Jan. 1, 2022-Sep. 30, 2023)
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EQUITY MARKETS - INTERNATIONAL

MSCI World ex US Index
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International Equity Markets

* In 2022, international equity markets experienced similar declines
* In 2023, like the U.S., large caps led the rebound
« The recovery in small caps and emerging markets was muted

AFM Team - October 23, 2023 4
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EQUITY MARKETS - MEGA CAP STOCKS

Exhibit 2: Mega-cap tech has outperformed the remainder of the Exhibit9: Just ~30% of Stocks Have Outperformed the S&P 500 YTD and Only About
S&P 500 by 51 pp YTD Half of the Stocks in the Index Are Up on the Year
as of September 28, 2023
= =% Stocks Outperforming S&P 500 YTD (LS) % S&P 500 Stocks Positive YTD (RS)
Indexed return 65% 90%
170 META, AMZN, AAPL,
0 MSFT, GOOGL, 60% 85%
T Sy +55% i L 80%
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- Remaining 493 companies 259 45%
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Source: FactSet, Goldman Sachs Global Investment Research Source: Compustat, Morgan Stanley Research

« The U.S. equity market recovery has been driven by mega-cap tech stocks
« The "Magnificent Seven” was up 55% while the rest of the stocks in the S&P in aggregate were up just 4%
» There has been significant dispersion in performance across stocks in the large cap space
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EQUITY MANAGER PERFORMANCE

5YR 5YR
1 YR PORTFOLIO 1 YR POLICY 1 YRACTIVE 5 YR PORTFOLIO 5 YR POLICY 5 YR ACTIVE TRACKING INFORMATION
RETURN RETURN RETURN RETURN RETURN RETURN ERROR RATIO
PERS PUBLIC EQUITY 16.97% 16.22% 0.75% 7.95% 7.89% 0.06% 1.39% 0.05
Domestic Equity 19.63% 18.36% 1.27% 11.66% 10.81% 0.85% 2.46% 0.35
Large Cap - Russell 1000 20.49% 19.36% 1.13% 13.28% 11.92% 1.36% 2.17% 0.63
LA Capital Large Cap Growth 25.89% 1936% . 653% 1557% 11.92% 3.65% 5.81% 0.63
LA Capital 60% Large Cap/40% Large Cap Active Extension 20.02% 19.36% 0.65% 12.82% 11.92% 0.89% 1.87% 048
NTAM - Quant Enhanced 17.88% 19.36% -1.48% 10.85% 11.92% -1.08% 2.79% -0.39
Parametric/Clifton Group Enhanced 19.20% 19.36% -0.16% 11.93% 11.92% 0.01% 1.53% 0.00
Small Cap - Russell 2000 15.10% 12.31% 2.79% 5.78% 4.21% 1.57% 6.45% 0.24
Atlanta Capital Small Cap Equity Fund 15.91% 12.31% 3.61% 9.09% 421% 8.91% 0.55
Riverbridge Small Cap Growth (5 year is since 11/2020) 17.75% 1231% C s44% 0.30% 9.40% 12.08% -0.75
Sycamore Small Cap Value (5 year is since 11/2020) 12.16% 12.31% -0.14% 14.75% 9.40% 9.82% 0.55
International Equity 13.69% 12.47% 1.22% 4.23% 3.38% 0.85% 2.35% 0.36
**Total Itl All Cap - MSCI ACWI ex-US IMI
William Blair International Leaders 16.97% 12.47% 4.50% 5.62% 3.38% 2.23% 7.82% 0.29
Arrowstreet International Equity (5 year is since 01/2022) 17.26% 12.47% 479% 271% -6.09% e 537% 1.64
**Total Dev. Itl Small Cap - MSCI World ex-US Small
DFA Intl. Small Cap Value Portfolio 15.25% 10.05% 5.20% 2.19% 1.83% 3% s41% 0.07
Wellington International Small Cap Opportunities 11.62% 10.05% 1.58% -0.36% 1.83% _ 4.07% -0.54
Emerging Markets - MSCI EM -1.87% 1.75% -3.62% 1.00% 0.93% 0.06% 3.82% 0.02
Axiom Emerging Markets Equity Fund -6.07% 1.75% -0.37% 0.93% -131% 4.66% -0.28
DFA Emerging Markets Small Cap Portfolio 9.15% 1.75% 443% 0.93% 3.50% 7.46% 047

**Itl All Cap & Small Cap composites are new with no material history

Performance calculated for the period ending June 30, 2023
U for the p g NORTH
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EQUITY PORTFOLIO - CURRENT ALLOCATION

Contribution to Excess Return (Historical) o Contribution to Tracking Error (Historical) x

Total 0.9% Total 1.2% v Ve
Investment Name Weight Excess Contribution Investment Name Weight Tracking Contribution
LA Capital 60% Large Cap/40% L 22.18% 3.2% | E— 0.8% LA Capital 60% Large Cap/40% L 22.18% 4.8% | 0.6%
Arrowstreet International Equi 9.78% 4.7% I 0.5% NTGI ENHAMCED INDE-SL 8.56% 4.6% . 0.2%
NTGI ENHANCED INDE-SL 8.56% 3.8% | — 0.3% NTAM R1000 Index 10.97% 3.9% [ | 0.2%
Parametric/Clifton Group Enhan 8.62% 21% [ 0.2% Parametric/Clifton Group Enhan 8.62% 4.4% — 0.1%
NTAM R1000 Index 10.97% 1.5% [ ] 0.2% Arrowstreet International Equi 9.78% 7.5% ] 0.1%
Sycamore Small Cap Value 2.82% 3.6% ] 0.1% State St MSCI World exUS 12.55% 5.6% 1 0.1%
Atlanta Capital Small Cap Equi 287% 1.8% ] 0.1% LA Capital Large Cap Growth 1.69% 4.8% [} 0.0%
LA Capital Large Cap Growth 1.69% 3.1% ] 0.1% Atlanta Capital Small Cap Equi 2.87% 7.5% ] 0.0%
DFA Intl. Small Cap Value Port 0.94% 3.0% ] 0.0% Sycamore Small Cap Value 2.82% 9.0% | 0.0%
NTAM R2000 Index 0.66% 0.7% [ 0.0% NTAM - MSCI World ex-US Index 2.03% 5.9% I 0.0%
Wellington International Small 0.01% -5.5% 0.0% William Blair International Le 5.37% 6.7% | 0.0%
NTAM - MSCI World ex-US Index 2.03% -1.0% | 0.0% DFA Intl. Small Cap Value Port 0.94% 8.2% | 0.0%
State St MSCI exUS Small 1.42% -3.6% 1 0.0% Wellington International Small 0.01% 7.4% 0.0%
MSCI Emerging Markets ex China Net Return USD 2.36% -2.6% [ ] 0.1% MSCI Emerging Markets ex China Net Return USD 2.36% 8.5% | 0.0%
DFA Emerging Markets Core Equity | 3.37% -3.6% [ | 0.1% State St MSCI exUS Small 1.42% 57% | 0.0%
MSCI China Net Total Return USD 0.99% -20.8% [ 0.2% DFA Emerging Markets Core Equity | 337% 10.6% I 0.0%
State St MSCI World exUS 12.55% -1.8% [ 0.2% NTAM R2000 Index 0.66% 9.8% I 0.0%
Riverbridge Small Cap Growth 2.83% -8.8% [ N 0.2% MSCI China Net Total Return USD 0.99% 29.4% | 0.0%
William Blair International Le 5.37% 80% [ ) ‘ 764%;' Riverbridge Small Cap Growth -~ . . ten USk m%
Note: Representative portfolio is the PERS Public Equity Portfolio using portfolio weights as of Oct. 1, 2023. The benchmark is the PERS Public Equity Policy Benchmark NORTH
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EQUITY PORTFOLIO - CURRENT ALLOCATION

Contribution to Information Ratio (Historical)

Total 0.60 wvern

Investment Name Weight lnfom:g:: Contribution

LA Capital 60% Large Cap/40% L 22.18% 0.61 | 0.54

Arrowstreet International Equi 9.78% 0.56 ] 0.34

NTGI ENHANCED INDE-SL B.56% 0.77 [ ] 0.25

Parametric/Clifton Group Enhan B.62% 0.48 [ | 0.15

NTAM R1000 Index 10.97% 0.39 [ ] 0.14

Sycamore Small Cap Value 2.82% 0.39 [ | 0.08

LA Capital Large Cap Growth 1.69% 0.58 [ | 0.04

Atlanta Capital Small Cap Equi 2.87% 0.20 | 0.04

DFA Intl. Small Cap Value Port 0.94% 0.38 1 0.02

NTAM R2000 Index 0.66% 015 | 0.01

Wellington International Small 0.01% -0.64 0.00

NTAM - MSCI World ex-US Index 2.03% -0.11 | -0.01

State St MSCI exUS Small 1.42% -0.54 1 -0.04

MSCI| Emerging Markets ex China Net Return USD 2.36% 027 [ -0.05

DFA Emerging Markets Core Equity | 3.37% -0.32 [ ] -0.09

MSCI China Net Total Return USD 0.99% -0.61 [ | -0.15

State St MSCI World exUS 12.55% -0.28 | -0.18

Riverbridge Small Cap Growth 2.83% -0.68 [ ] N ) -0.18

William Blair International Le 5.37% -1.09 _— : Ee 0@z NORTH

Note: Representative portfolio is the PERS Public Equity Portfolio using portfolio weights as of Oct. 1, 2023. The 'I'O
AFM Team — October 23, 2023 benchmark is the PERS Public Equity Policy Benchmark 9 O O Be Legendo ry.



EQUITY PORTFOLIO - FACTOR EXPOSURE

Active Factor Exposure (Factors the portfolio is exposed to over time, 3 year)

[ . | Excluded factor Current
-0.12 0 0.12 Portfolic

Equity

Foreign Currency

The portfolio has
historically had active

Local Inflation

Local Equity
——— exposure to the quality
Low Risk .
Momenbm, _ _ _ o o e — and crowding factors
| Quality | - 1<

Small Cap
o——
Icrowding

Note: Representative portfolio is the PERS Public Equity Portfolio using portfolio weights as of Oct. 1, 2023. The benchmark is the PERS Public Equity Policy Benchmark
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FIXED INCOME MARKETS - U.S.

Bloomberg U.S. Aggregate Index Bloomberg U.S. High Yield 2% Issuer Cap
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Fixed Income Markets
 Like U.S. equities amid the rising rate environment, fixed income markets were challenged
* Both investment grade and high yield experienced double-digit declines in 2022
« Only high yield is generating positive returns in 2023

NORTH
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FIXED INCOME - US TREASURY YIELD CURVE

US Treasury Yield Curve

6.0 US Yield curve has
shifted up by over 300
. bps across the entire
- curve since Jan. 2022
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FIXED INCOME MANAGER PERFORMANCE

5YR 5 YR
1YRPORTFOLIO  1YRPOLICY 1YR ACTIVE 5YRPORTFOLIO 5 YRPOLICY 5YRACTIVE  TRACKING INFORMATION
RETURN RETURN RETURN RETURN RETURN RETURN ERROR RATIO
PERS FIXED INCOME 1.70% 2.05% -0.34% 2.61% 1.62% 0.99% 1.77% 0.56
INVESTMENT GRADE FIXED INCOME -0.74% -0.94% 0.20% 1.32% 0.77% 0.55% 1.51% 0.36
Bloomberg Aggregate
PRUDENTIAL CORE FIXED INCOME -0.06% -0.94% 0.87% 1.08% 0.77% 0.32% 1.68% 0.19
PIMCO CORE PLUS -0.57% -0.94% 0.36% 1.16% 0.77% 0.39% 1.19% 0.33
PIMCO DISCO |l 5.07% 094% | 0% | 479% 077% | 403% | 608% 066
MANULIFE TOTAL RETURN BOND FUND 1.18% -0.94% 2.12% 241% 0.77% 1.65% 5.61% 0.29
BELOW IG FIXED INCOME 7.36% 9.07% 1.71% 5.67% 3.34% 2.33% 6.35% 0.37
Bloomberg High Yield 2% Issuer Constrained
ARES ND CREDIT STRATEGIES 7.65% 9.07% -1.43% 791% 334% | 457% | 1096% 042
CERBERUS ND PRIVATE CREDIT FUND 7.76% 9.07% -131% 8.74% 3.34% sa0% T 933% 0.58
LOOMIS SAYLES HIGH YIELD 7.42% 9.07% -1.65% 2.18% 3.34% -1.16% 121% -0.96
PIMCO BRAVO Il (AUM ~ $2mm) -35.44% 9.07% . M451% -7.07% 3.34% P041% T 2058% -0.51
LEGACY FUND FIXED INCOME 1.32% -0.94% 2.26% 2.08% 0.77% 1.32% 2.24% 0.59
INVESTMENT GRADE FIXED INCOME 1.32% -0.94% 2.26% 2.08% 0.77% 1.32% 2.24% 0.59
Bloomberg Aggregate
WESTERN ASSET CORE FIXED INCOME -0.64% -0.94% 0.30% 0.80% 0.77% 0.03% 2.36% 0.01
PRUDENTIAL CORE FIXED INCOME (Formerly Core Plus) -0.06% -0.94% 0.87% 1.08% 0.77% 0.32% 1.68% 0.19
ALLSPRING US CORPORATE PLUS 2.97% -0.94% o 391% 2.98% 0.77% 221% 5.86% 038

Performance calculated for the period ending June 30, 2023

NORTH
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IG FIXED INCOME PORTFOLIO - CURRENT ALLOCATION

Contribution to Excess Return (Historical) Contribution to Tracking Error (Historical) -
wvenn

Total 0.9% wvenn  Total 1.0%

Investment Name Weight %’:ﬁf: Contribution Investment Name Weight Trat:El:igg Contribution

Manulife Total Return Bond Fun 9.03% 51% [ 0.5% Manulife Total Return Bond Fun 9.03% 4.2% I 0.2%
PIMCO DISCO Il 4.45% 8.0% [ 0.4% PIMCO Core Plus Constrained (f 23.03% 1.2% ] 0.2%
PIMCO Core Plus Constrained (f 23.03% 0.5% [ | 0.1% Prudential Core Fixed Income 23.48% 1.0% [ 0.2%
Prudential Core Fixed Income 23.48% 0.4% [ | 0.1% PIMCO DISCO Il 4.45% 6.3% [ 0.1%
Allspring US Corporate Plus 3.98% 1.9% [ ] 0.1% Western U.S. Core Fixed Income 23.18% 1.5% | 0.1%
State Street Credit Index 2.97% 0.1% \ 0.0% Allspring US Corporate Plus 3.98% 3.3% [ ] 0.0%
State Street Govt Index 9.88% -0.7% n ] -0.1% State Street Govt Index 9.88% 1.7% | . ] 0.0%
Western U.S. Core Fixed Income 23.18% -0.5% [ | - N 01% State Street Credit Index 2.97% 2.1% \ - 00%

Note: Representative portfolio is the PERS IG Fixed Income Portfolio using portfolio weights as of Oct. 1, 2023. The benchmark is the PERS |G Fixed Income Policy Benchmark

NORTH
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IG FIXED INCOME PORTFOLIO CURRENT ALLOCATION

AFM Team - October 23, 2023

Contribution to Information Ratio (Historical)

Total 0.94

¥ venn

o < TWO SIGMA

Investment Name Weight Inform;;ig: Contribution
Manulife Total Return Bond Fun 9.03% 1.21 I 0.46
PIMCO DISCO II 4.45% 1.26 | 0.35
PIMCO Core Plus Constrained (f 23.03% 0.40 [ ] 0.11
Prudential Core Fixed Income 23.48% 0.42 || 0.09
Allspring US Corporate Plus 3.98% 0.64 [ | 0.08
State Street Credit Index 2.97% 0.11 | 0.01
State Street Govt Index 9.88% -0.44 [ | -0.07
Western U.S. Core Fixed Income 23.18% -0.26 || - N 009

Note: Representative portfolio is the PERS IG Fixed Income Portfolio using portfolio weights as of Oct. 1, 2023. The benchmark

is the PERS IG Fixed Income Policy Benchmark
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IG FIXED INCOME PORTFOLIO - FACTOR EXPOSURE

Active Factor Exposure (Factors the portfolio is exposed to over time, 3 year)

| . | Excluded factor Current
-0.21 0 0.21 Portfolio
Equity
Credit —

Emerging Markets

The portfolio has
active exposure to
fixed income carry and
negative exposure to
momentum and
quality

Local Inflation ~
Fixed Income Carry
Trend Following
Low Risk
Momentum

Quality

Small Cap

Jan '21 May ‘21 Sep '21 Jan '22 May '22 Sep '22 Jan '23 May '23 Aug '23
Note: Representative portfolio is the PERS IG Fixed Income Portfolio using portfolio weights as of Oct. 1, 2023. The benchmark is the PERS IG Fixed Income Policy Benchmark

NORTH
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EQUITY 2.0 UPDATE

Overview
« The AFM Team has built and implemented new analytics to screen and evaluate managers
1. “"The Tool" proprietary analytics system to screen and analyze managers

2. Venn By Two Sigma: returns based portfolio analytics system that employs a factor-based approach to
portfolio analysis

« The Team has screened equity managers across strategies, region and sub asset classes
» Created a short list of U.S. candidate managers for preliminary investment review

« Conducting initial due diligence calls with U.S. candidate managers

« Developing optimization tools

NORTH
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EQUITY 2.0 - THE TOOL V1.0

Universe Analysis

Date Range

2888-81

Select Region
United States

Select Capitalization

Large Cap

Select Universes

United States La... x

Select Banchmark

Russell 1000

AFM Team - October 23, 2023

5

0.8

5.8

8.1

4.2

BT

3.5

10

B4

T.1
126
0.9
16.6
128
175
InT
0.0

188

635

1253

15.2

216

1033

T.74

655

114

598

I823-86

_J
2823-86
w
w
o v
w
Tot
1 130
atlo 2 R Ra L E
L18 L1 0.8 48 135 20 245 087
Loz L9 LT T2 243 By 561 0.9
ez o2 1.5 135 28 8 &13 oM
083 os 33 54 053 o 319 087
oTe o7 42 17.2 01 &0 .62 o3
or3 121 3 421 1 #0445 055
ot [11:H] 5.8 18 L&2 40 I6d 085
063 053 &7 214 L33 & 4.52 .93
o8l 0.56 1.5 184 P31 T 1 1
a8 (1111 B3 157 211 70 324 0.95

“The Tool”
Internally built analytics tool
Invaluable for conducting
initial screens on investment
managers
Calculates returns based
statistics across multiple time
frames
Can build customized peer
groups and strategy groups,
which allows for comparison
of these groups against an
individual manager

NORTH
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value

EQUITY 2.0 - THE TOOL V1.0

Rolling 3 Year Information Ratio (Russell 1000 vs 10 Year Cohort)

-
P e Y

- ——
- L W

2014 2015 2016 2017 2018 2019 2020
Date

variable

el - B

Excess Drawdown vs Russell 1000

--------

2023

=0.04 - I'-_‘/'

-0.06

2014 2015 2016 207 218 2019 2020

Date

vaniable

AFM Team - October 23, 2023 22

2021

2022

2023

Evaluate how a
manager has
performed on a rolling
basis against the
relevant strategy group

Evaluate a specific
characteristic about a
manager's
performance

NORTH
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EQUITY 2.0 - THE TOOL: SUB STRATEGY SCREENS

Product Excess | ERRank | AVEER | ERVol [information| AvgIR |IR Rank (%) Avg IR IRVol [IR Vol Rank]  TE Beta | Total | Total_ | Preferred_ | Current_#_| Active_
Return (%) Rank (% Ratio Rank (% AUM Firm Benchmark |of_Holdi Share
= = ® = = = = = = [~] = [~] 52 A2 Y 5
187 70 1.05 - - S&P 500
118 278 0.99 S LR 52P 500 283 0.253
7.87 075 168 60 479 114 - - S&P 500 30 0.683
127 347 487 0.67 30.6 101 . - © S&P500 7 0.5436
130 311 0.49 0.98 - - S&P 500 131 04632
154 PLY 408 0.61 167 60 227 10 - - © S&PS0D0 51 0.6252
131 268 0.60 147 s0 | 202 10 - L s&PS500 89 0.6539
183 488 0.50 17 60 3.04 10m - “ W Russell 1000
156 322 418 0.38 310 1.49 50 295 101 - © S&P500 0.7041
1.08 274 378 061 19 70 0.99 - - S&P 500 66 0.56
21 276 .52 0.47 0.35 207 115 446 0.98 - - S&P 500 28 0.8216
0.66 252 332 0.42 0.48 228 101 W0 Russell 1000 | 200 04573
- 2.16 406 226 251 0.96 - - S&P 500 4 0.5992
0.86 37.0 0.48 208 204 1.00 .- © S&P500 169 0.3537
0.69 241 403 033 339 174 0 1.00 © S&P500 248 0.2724
515 0.77 S&P 500 E8 0.5677
170 463 057 S&P 500
180 5.81 0.58 244 S&P 500 61 0.5494
- - — - 2.10 285 6.52 0.47 0.34 305 S&P 500
— r E 235 268 6.38 045 036 308 Russell 1000
— PR —— 0.88 527 PN o4 0.40 27.8 S&P 500 53 0.628
—b- r - 159 286 432 043 035 295 S&P 500 43 0.6404
- - — 1.09 346 967 0.34 0.58 36.0 S&P 500 45 0.687549
m 1.40 415 0.3 0.47 232 S&P 500 pL:] 0.7484
1.89 1256 0.29 0.49 280 S&P 500 42 0.6585

“The Tool"” provides comprehensive returns-based statistics and allows the Team to generate exhaustive ranked

lists of public managers by strategy and asset class
NORTH
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EQUITY 2.0 - VENN

Active Factor Contributions to Return w Vern

- Tem

‘What amount of annualized return ks driven by each factor?

B Negative B Posilive
Insignificant value 8 Residual 4 Total

InvastFeet

Equity . 0.13%
Fareign Currency
Local Equity
CQuality

Value I 0.05%

Small Cap I 0.08%
Crowding

Residral i
Total - - 0.56%
-4 0% 0.00% 4.00%

Two Sigma's factor sebection methodology excheded 11 insignificant factors.

Venn provides a lens into the factor exposures of an investment manager

NORTH
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EQUITY 2.0 - VENN

Residual Correlations

Canrolations scroas up 1o 30 of tha langeat e atrments in

L__ R
A8 =1.0

1]

0.20 016 004 0.06 014 004 008 000
0.23 .08 oo 022 aos o6 018 030
.10 0.5 0.10 Q.18 0.6 0.08 003 008
0.08 0.0 001 au H02 o1z G 0.4

AFM Team - October 23, 2023

-0.07 026
033 007
0.05 006
04 -0.08

014 038
a2 0.02
0.10 001
on 0,01

W venn

s Basidisat: O

Bencfwnark

Venn calculates excess
return correlations and
residual correlations
between managers

006 024 038

ozt .08 oa1 017 3

013 .00 0.23 |'_§,,@ 0oz

005 012 0.3 0 0.1
022 . om om 021 o.14
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EQUITY 2.0 - NEXT STEPS

Next Steps
Continue due diligence on candidate managers in the U.S. and international markets
|dentify top candidates in each sub strategy and geographic region

Develop optimization tools to provide insights into how managers interact with each other in a portfolio
|dentify optimal mix and weights of managers

Propose Equity 2.0 portfolio to Investment Committee
Implementation (i.e., contract negotiations, transitions, onboarding)

o vk W =

NORTH
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PERFORMANCE - BENCHMARK INDICES

Summary of Returns
September 30, 2023
Benchmark Indices 10 Yr
(% change, annualized) YTD 1Yr 5Yr 10 Yr Volatility

Russell 1000 13.0% 21.2% 9.6% 11.6% 17.9%
Russell 2000 2.5% 8.9% 2.4% 6.6% 22.4%
S&P 500 13.1% 21.6% 9.9% 11.9% 17.7%
MSCI ACWI IMI Net 9.4% 20.2% 6.1% 7.4% 14.2%
MSCI World ex US 6.7% 24.0% 3.4% 3.8% 14.3%
MSCI Emerging Markets 1.8% 11.7% 0.6% 2.1% 15.6%
Bloomberg Aggregate -1.2% 0.6% 0.1% 1.1% 4.4%
Bloomberg Gov/Credit -0.9% 0.9% 0.4% 1.3% 4.8%
Bloomberg US High Yield 5.9% 10.3% 3.0% 4.2% 5.1%
Source: Bloomberg

NORTH

AFM Team — October 23, 2023 08 DO kO'l'CI Be Legendary.



EQUITY MARKETS - LARGER COMPANIES

Exhibit 72 Equal Weight Vs. Cap Weight Sector Performance Summary

YTD Equal Weight and Cap Weight Sector Performance
Equal Weight Vs.

S&P500 equally weighted index and S&P500

Sector Equal Weight Cap Weight Cap Weight

| Industrials 7.6% 3.6% 3.9%

] Energy 4.1% 2.0% 2.2%

1 Utilities -8.4% -10.3% 1.8%
| Real Estate -5.9% -6.5% 0.6%
“ Ml Healthcare -4.5% -4.3% 0.2%
102 1 Materials -3.0% 0.9% -3.8%
ﬂ | W%w = Staples -10.0% -4.7% -5.4%
% 4 . . . . . . . Financials -8.8% -1.5% -7.3%

e TN B R B @R B3 MR e Tech 15.7% 33.9% -18.2%
~—— SAPSI0 equally weighied ndex  —— S4PSI0 Discretionary 7.0% 26.0% -19.1%
Comm Services 71.7% 39.4% -31.8%

Sour ce: Bloomberg F4 R Source: Bloomberg, Morgan Stanley Research

« Larger companies have generally outperformed across sectors
» Notably, larger companies in the Tech and Communication Services sectors significantly outperformed

NORTH
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FIXED INCOME - FOMC DOT PLOT

Are Rate Hikes Over?
How Long is Higher for Longer?

5.50

Implied Fed Funds Target Rate
Ll
in
=]

g

] LN
250 | @ FOMC Members' Dot Projections for meeting date 09/20/2023 e 4 b i 5
= FOMC Dots Median

2023 2024 2025 2026 Longer Term
Projection Year End

NORTH
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FIXED INCOME - YIELDS RISING GLOBALLY

Yields On 10-Year Sovereigns

[

f W
1_2 P /:/,%(/: WVW !

1 m‘
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T o & o2 & 5 =2 53 o K o 9 © © & o2 m©™ 5 =2 53 o KX o 9 © © & o © S5 2 3 o

e=JS 10-Year  e====UK 10-Year  e====Germany 10-Year === ]apan 10-Year
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Yields have been rising
across the globe, not
just in U.S. markets
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FIXED INCOME - US YIELD CURVE INVERSION

U.S. Treasury Spreads (Jan. 2021 through Sept. 2023)

250
200
150

w « 2s10s first became negative
100 -V

in April of 2022

 All four yield curves were
inverted in October of 2022

» Recently the curve has “bear
steepened” (long-end rising,
rather than short-end falling)

50

-50

-100

-150

» Led to record drawdown of
-200 . .
long-duration treasuries

-250

FFFFFFFFFFFF N AN AN AN NN NN N NN NN D MmN M N N N M

Mo A g g oA g g g g g g g A g g g oaa g e g a g g A g

cC o = 5 > < 5 OO o 85 =2 v c o = =5 > < 5 O o B35 =2 v < O = = > < 5 O o 7
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INTERNAL DIRECT INVESTMENT
STRATEGY




ENHANCE CAPABILITY TO INCREASE VALUE ADDED

$ VALUE ADDED

SIMPLE INDEXING

Scott M Anderson, CFA — October 26, 2023

FINANCED EXPOSURE

INTERNAL MANAGEMENT

ENHANCED INDEXING ENHANCED INDEXING
FUNDS MANAGEMENT FUNDS MANAGEMENT
PRIVATE MARKETS PRIVATE MARKETS PRIVATE MARKETS
EXTERNAL EXTERNAL EXTERNAL
MANGERS/ FUNDS MANGERS/ FUNDS MANGERS/ FUNDS $ AUM (SCALE) >
NORTH
DOkO'I'G | Retirement & Investment
2 Be Legendary.



INITIAL OPPORTUNITY SUMMARY

OPPORTUNITY

ENHANCED INDEXING . !Enhan;ed |nde?<ing; multi—agset capability; leverages expertise with
STRATEGIES index information; same active return for a lower active risk and cost
than external managers for simple mandates

* Overlay of cash generates additional return and enables more
available cash
 Buying and selling of liquidity

ENHANCED LIQUIDITY
MANAGEMENT

* Rebalancing of exposures in shorter time frames
ENHANCED REBALANCING « Rebalancing thru internal portfolios rather than managers — reducing
transaction costs

 Separate manager active return from manager policy return to

EXPOSURE MANAGEMENT optimize cost and active return
« Manage exposures to manage risks and generate returns

* Choose optimal instrument to implement policy exposures reduces
cost, increases revenues, manages risk

OPTIMAL IMPLEMENTATION

3 DCIkO'l'CI Be Legendary.



OBJECTIVE AND STRATEGY

. " Toenh fund aft t return for risk at dent level of risk for th
OBJ ECTIVE chl)nedr; i?]ngjr ;J;re.a er cost return for risk at a prudent level of risk for the

= Enable more advanced and effective funds implementation of asset
allocation exposures, management of liquidity, and fund operations like
rebalancing by directly buying and selling the most effective instruments.

ST RATEGY = Achieve a lower cost of implementing less complex investment mandates at
: a lower risk with internal resources, external rule providers and more

custom implementations.

= Bootstrap operational capabilities and skills by incrementally adding
internal mandates and partnering with external experts.

« The internal direct investment capability adds additional information and
WHY? skills at the security level, complements external manager capabilities,
unlocks new strategies, and adds agility to the investment jrocess.

4 DCIkO'l'CI Be Legendary.



CORE INVESTMENT FRAMEWORK

ASSET ALLOCATION Maintain Fidelity to Asset Allocation Return and Risk Requirements |llustration
REZSREECE ASSET  RBK \While Enhancing Return Per Risk After Cost At a Prudent Level of Risk
Mgr Mgr Systematic Excess
Portfolios Weights Exposures  RISK Rtrn

Portfolio
Excess Rtrn

» Find and underwrite the best investment
strategies on an active return per risk after
INTERNAL cost basis

Portfolio
Manager 4 || Manager 5

Manager 4 | Manager 5
Excess Rtrn

70% EQUITY

SNt = Adjust manager weights to optimize total
STRATEGIES : :
active return per risk after cost

80% EQUITY
80% EQUITY

Manager 3
Portfolio
Manager 3
Excess Rtrn

= Adjust fund exposures to achieve targeted
asset allocation systematic risks

OPTIMIZE ACTIVE VALUE

L
>
@)
O
<
o
w
X
[

Manager 2
Portfolio

Manager 2
Excess Rtrn

ADJUST RISKS TO ASSET ALLOCATION

Applies to internal or external strategies

DEFAULT

C
S
=
&
wv
wv
()
o
CURRENC |

()
fut
-]
%]
o
o
x
Ll

Overlays

LIQUIDITY

30% FIXED INCOME
PE

REAL

CURRENC
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SOURCES OF VALUE ADDED

Hlustration SOURCES OF VALUE ADDED
1 I e
@) pd —
I > | O ) W O Z g Z > -
1 2o | = Zx = a3 ° = 2 nkEz
= O T80 <25 = zod
i O o) 52 05D g — 8 |.u
O o = =< o 5 G 0> z ==
| | < < oA~2 < =n<Z
2 Q z > oz S o 0
X A = % = > Q=<
Pw™ v 2 =55 =z Z%>
1 = | 2 = = x
I |
A minimum Enable more Enables selection of Optimal systematic and Choose make versus  Find best return and
efficient advanced asset the best managers idiosyncratic return per buy and optimize cost costs for security
allocation of 60% allocations thatare  regardless of risk at an appropriate  of management, fees, lending, cash
World Index and  fisked basgd and. systematic risk with risk, manage incentives, management,
40% Domestic more precise of risks 3 few constraints on dynamically as an implementation, transaction finance and
Fixed Income being bought and time horizon, option. Rebalancing operations and liquidity risk
sold. Also builds a liquidity risk and thru indexes and exposures. The management. An
foundation for more implementation internal portfolios internal portfolios internal capability
effective asset cost. Systematic  rather than external enable a range of  enables identify the
allocation risks can be portfolios reduces make decisions. best cost of liquidity
implementations. adjusted with cost, increases agility and the lowest cost of
internal direct and enables more buying and selling that
portfolios. dynamic optimization. liquidity,, o g 7 H
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SEQUENCE OF CAPABILITY

REBALANCE INTERNAL INDEXES

OVERLAY CASH

= Overlay cash with derivatives
to reduce cash drag on
performance returns and to
make ample liquidity available
for managing liquidity events,
private market calls, cash calls,
transitions and other liquidity
related transactions.

Rebalance with derivatives to
refine risk-based exposure
rebalancing and lower
transaction costs.

OFFSET EXPOSURES

REBALANCE INTERNALLY

OVERLAY CASH

= Offset portfolio exposures to
enable optimal weighting of
active return and risk
regardless of manager
systematic exposure,
increasing return and
reducing risk.

= Manage fund level exposures
to fine tune aggregate risks
based on market conditions.

INTERNAL INDEXING

OFFSET EXPOSURES

REBALANCE INTERNALLY

OVERLAY CASH

= Create simple internal index

portfolios that compliment
ETFs and index funds for
providing liquidity and
rebalancing.

Risk manage indexes based on
corporate events, high risk
securities and index
reconstitution.

Begin make versus buy
decisions for optimal
implementation.

ENHANCED INDEXING

INTERNAL INDEXING

OFFSET EXPOSURES

REBALANCE INTERNALLY

OVERLAY CASH

= Enhance the indexes with

simple rules and imported
transactions from boutique
managers,.

As staff and research
capabilities grow, add a layer of
judgement.

Optimize the combined set of
rules-based signals from
internal and externa mangers

NORTH
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OVERLAY CASH AND REBALANCE

Public Equity CURRENT } FUTURE

External Managers

EXTERNALLY MANAGED ACTIVE FUNDS

EXTERNALLY MANAGED ACTIVE FUNDS

8

Internal Managers

EXTERNALLY INTERNALLY INTERNAL
MANAGED INDEX | FUTURES/ETS MANAGED INDEX ENHANCED
FUNDS FUNDS INDEX FUNDS

Index Funds EXTERNALLY MANAGED INDEX FUNDS
Public Fixed Income

External Managers

EXTERNALLY MANAGED ACTIVE FUNDS EXTERNALLY MANAGED ACTIVE FUNDS

Internal Managers

EXTERNALLY INTERNALLY INTERNAL
MANAGED INDEX FUTURES/ETS MANAGED INDEX ENHANCED
FUNDS FUNDS INDEX FUNDS

Index Funds EXTERNALLY MANAGED INDEX FUNDS
Private Markets

* Rebalance * Rules
« Overlay Cash . Jud.gel.nen.t
- Offset Exposures * Optimization

Private Equity
Private Debt

Real Assets
CASH

Liquidity Portfolios
CASH/TREASURY COLLATERAL

Overlay Portfolios

NORTH
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OVERLAY CASH WITH FUTURES

CASH OVERLAY
250 6% 3% Q Incremental
o RETURN VS RETURN 3% Return

150 8% 4%
00 RETURN RETURN

+ 100

+

Net 0%
return

200

$ VALUE
o

-50 -100

-100

-3% -3%
-150 RETURN RETURN

-3%
-250 RETURN
EQUITY FUTURE  TREASURY FUTURE TOTAL EXPOSURE CASH COLLATERAL

m EXPOSURE mCASH

NORTH
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REBALANCE

ILLUSTRATION

RUSSELL 1000 MANAGERS WEIGHTS BEFORE WEIGHTS AFTER POLICY BENCHMARK WEIGHT
RUSSELL 1000 FUTURES 17% 14.0% Sum of manager weights
MANAGER 2 10% \,,,nor.  10.0% by sub-asset class equals
MANAGER 3 4% cost 4.0% sub-asset class weight
MANAGER 4 23% 23.0%
RUSSELL 1000 WEIGHTS 54 51.0% — 51.0%

RUSSELL 2000 MANAGERS

RUSSELL 2000 FUTURES 3% 6.0%
MANAGER 2 1% 1.0%
MANAGER 3 2% 2.0%
RUSSELL 2000 WEIGHTS 6% 9.0% — 9.0%

NORTH
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OFFSET EXPOSURES

RUSSELL 1000 MANAGERS WEIGHTS BEFORE WEIGHTS AFTER POLICY BENCHMARK WEIGHT
RUSSELL 1000 FUTURES 3.0% 12.0%
MANAGER 2 4.0% 2.0%

REMOVE

MANAGER 3 23.0% 19.0% CONSTRAINT!
MANAGER 4 21.0% 18.0%
RUSSELL 1000 WEIGHTS 51.0% 51.0%

RUSSELL 2000 MANAGERS
RUSSELL 2000 FUTURES Suboptina 1.0% -12.0% | /] Allocate to the best managers with the
MANAGER 2 manager 2 0% 10.0% } | best weighting regardless of manager

weights :

MANAGER 3 6.0% 11.0% benchmark/asset class universe
RUSSELL 2000 WEIGHTS 9.0% 9.0% 9.0%

NORTH
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INTEGRATED INDEX FUND MANAGEMENT

EXTERNALLY
MANAGED
PORTFOLIOS

EXTERNAL INDEX
FUNDS

FUTURES/ETFS

Optimize instrument
type and manage
liquidity/roll cost

Identify
physical/ETF/Future
trade-offs (lending,
liquidity spread,
liquidity, etc.)
Overlay cash

collateral to enhance
returns

Manage optimal
collateral

INTERNALLY
MANAGED INDEX
FUNDS

Construct indexto =
optimize cost

Manage security
lending and
internal borrowing =

Construct to
liquidity
requirements

Use as a platform
for transitions

Optimize with
ETFs and futures
indexes

Manage cash and
optimize liquidity
risk

12

SIMPLE RULES
ENHANCED INDEX
FUNDS

Apply simple rules
regarding what
securities not to
hold

Apply simple rules
to create signal
driven dynamic
exposures

= Apply simple rules

regarding index
constitution,
tracking error and
corporate events

EXTERNALLY
SOURCED RULES
ENHANCED INDEX
FUNDS

* Hold manager
invested assets

and by agreement

replicated
holdings

= Receive rules from

manager by
agreement

= Assemble several
micro strategies
from boutique
managers in a

long/short overlay

APPLY JUDGEMENT

OPTIMIZE AFTER COST RETURN/RISK AND RISK  ——

NORTH

DOkO.I-O Be Legendary.



OPERATING MODEL

Northern Trust as Custodian Only

[llustration
=
/\ NDSIB full in-house management:
- NDSIB to match trade details with broker(s)
do@s Broker A - NDSIB to communicate trade instructions to custodian
- NDSIB to monitor settlements and facilitate fail resolution
.@‘P‘){ v - NDSIB to procure TCA reporting from a third-party provider
&
o
o
@0‘5 /\
@ b
R Broker B
NORTH NDSIB delivers trode details
£ i to custody. NDSIE to manage
Dakota NDSIB Trode NDSIB TRADE settlement and resolve
OMS BrokerC | OPERATIONS/OMS breaks & faiks
NORTHERN TRUST
5 /\ P CUSTODY
T calculated &
{%““% Broker D Executed CUSTODY BOOKS &
’1%‘ RECORDS
oj”f»% ~N
a%g%
%‘G* A
Broker E
Provider v

NDSIB

e ] g NORTH
NDSIB daily reconciliation between OMS holdings (IBOR) and Custody Book of Record
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TALENT MANAGEMENT

5 INVESTMENT PROFESSIONALS': TALENT MANAGEMENT:

2 X SENIOR PORTFOLIO MANAGERS » ADEQUATE CLASSIFICATION OF ROLES

3 X INVESTMENT ANALYSTS = INCENTIVE COMPENSATION FUNDED ON

+ A CONTINUING BASIS (Ex: OHIO,

2 X INVESTMENT OPS PROFESSIONALS  \\sCONSIN. SOUTH DAKOTA. NORTH
CAROLINA)

THE STRATEGY AND STRUCTURE WOULD EVOLVE
WITH THE SIZE OF THE PROGRAM

1. The cost of staff is estimated to be approximately 10% of the total net cost savings.

2. Positive Client Fund feedback.
3. Supports greater control over investment strategies. oRTh
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CONFIDENTIAL MATERIALS WILL BE SHARED DIRECTLY
WITH COMMITTEE MEMBERS VIA SECURE LINK.
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