DECEMBER 14, 2022

AGENDA ITEM 5
INFORMATION ITEM

SCHOLARSHARE INVESTMENT BOARD

Review of 2023 Asset Allocation Recommendation for ScholarShare 529

Background

Each year, the ScholarShare Investment Board (SIB or Board) and the program manager, TIAA-
CREF Tuition Financing, Inc. (TFI), review the asset allocation of the investment portfolios for
ScholarShare 529 (Plan) to determine if any changes are necessary to continue to meet its
investment objectives.

TFI has provided its “Asset Allocation Recommendation for 2023” (Exhibit A), which highlights the
analysis completed for their recommendation for no changes for 2023 and includes an update on
some operational items for 2023. Their asset allocation study for the Plan was completed with a
primary focus on:

a review of the Enrollment Year Investment Portfolios and all static portfolios for the Plan;
¢ the simulated probability of outpacing tuition inflation in the Enroliment Year Investment
Portfolios; and
o afresh look at the investment menu compared with the industry trends.

The Board’s investment consultant, Meketa Investment Group (Meketa), reviewed and analyzed
TFI's recommendation and provided a memo (Exhibit B) concurring with TFI's recommendation for
no changes for 2023. SIB staff have reviewed and concur with TFI's recommendation for no changes
in 2023 to the Plan’s asset allocation.

Presenters
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Executive Summary

TFI has completed this year’'s asset allocation study to evaluate the
overall investment strategy for ScholarShare 529 with a primary focus on:

‘ A review of the Enrollment Year Portfolios and all Static Portfolios for the plan

‘ The simulated probability of outpacing tuition inflation in the Enroliment Year Portfolios

‘ A fresh look at the investment menu compared with the industry trends

Based on this review, TFlI recommends:
* No changes in asset allocations for all the portfolios
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Asset Overview by Portfolio as of Q3 2022 -Total Assets: $11.6 Billion

Calkids Portfolios

Other Portfolios (see
below)

Principal Plus Interest
Portfolio

Index U.S. Equity
Portfolio

Passive Diversified

Active Enrollment
Portfolio

Portfolio

Equity Portfolio

Passive Enroliment

Portfolio % of Assets $ Millions Portfolio % of Assets $ Millions
Passive Enrollment Portfolio 37.23% $4,332 Passive Diversified Equity Portfolio 521% $606
Active Enrollment Portfolio 20.63% $2,400 Principal Plus Interest Portfolio 5.10% $594
Index U.S. Equity Portfolio 12.48% $1,452 Other Portfolios (see below) 18.26% $2,252
Other Portfolios
Active Diversified Equity Portfolio 2.97% $345 Index Bond Portfolio 0.68% $79
Active Growth Portfolio 2.71% $315 Active Conservative Portfolio 0.67% $78
Passive Growth Portfolio 2.24% $260 Active International Equity Portfolio 0.28% $33
Social Choice Equity Portfolio 1.91% $222 ESG Enroliment Portfolio 0.05% $6
Index International Equity Portfolio 1.02% $118 ESG Bond Portfolio 0.01% $1.3
Passive Conservative Portfolio 0.79% $92 ESG International Equity Portfolio 0.00% $0.5
CalKids Portfolios
Passive Enrollment Portfolio 5.90% $ 687 Principal Plus Interest Portfolio 0.12% $14
* CalKIDS AUM are included in the total assets of $11.6 billion
|:' TlAA FOR INSTITUTIONAL CLIENT USE ONLY, NOT FOR DISTRIBUTION. 4



Brief Market Perspectives

Morningstar Equity Research Coverage Price/Fair Value, U.S. Equity Style Box

H Styl. Overvalued
U 's - Eq u Ity Valuz Core Growth -T
. . . 0.77 0.86 1.051t0 1.10
Entering into 2022, U.S. economy encountered several headwinds:
Fairly Valued
° Federal Reserve’s hawkish monetary policy & 10110105
e Increase in interest rates Zzzt ;Z;
° Rising inflation
Undervalued
e  Slowing economic growth Wowoon
-0

These headwinds led to widespread selloff across all styles and
capitalization in the equity market.

u
Fixed Income
With interest rates rising, bond yields experienced upward pressure .
across the board. The 10 year U.S Treasury Yield reached 4% in 20000
October; levels not seen since June 2008. 15000

l\w

Source: Mamingstar Equity Research. Data as of Sept. 26, 2022

Global Market | |
2018 Jul 2019 Jul 2020 Ju! 2021 Jul 2022 Ju

The global markets experienced strong appreciation of the U.S dollar

and slow economic growth. European markets were hit by high el Z,',f"ge

% Traditional”

energy cost and slow economy. China continued with its zero COVID

policy which made its economic outlook uncertain.
TFI continues to recommend a diversified approach to the equity and
fixed income markets to mitigate the investment risk, interest rate I I I

risk and credit risk. T TP ——

Sauree: Bioamberg, DoubleLine
Lighter bars represent September 30, 2021. Darker bars represent September 30, 2022,
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Enhancement completed in February 2022

Expanded the ESG offering to include an all-new ESG glide path,
and added additional single-fund ESG investment options for the
international equity and U.S. core bond markets

Reduced participant fees in both the Active and Passive portfolios
by introducing allocations to low-cost Vanguard and TIAA-CREF
funds

Streamlined the five diversified Multi-Fund Portfolios from five to
three in both the Active and Passive lineups, and merged the Index
U.S. Large Cap Equity Portfolio into the Index U.S. Equity Portfolio

O TIAA
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Operational ltems for 2023

« Adda 2040/2041 Enrollment Portfolio in Enroliment Year Portfolios

 Merge the existing 2022/2023 Enrollment Portfolio into the
Enroliment Year Portfolio

e Using Dreyfus Government Cash Management Fund (DGCXX) in the
ETF cash requirement sleeve. The implementation can take place in
1st quarter 2023

1 FOR INSTITUTIONAL CLIENT USE ONLY, NOT FOR USE WITH OR
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Liquidity in ETFs

Background:

 ETFs have a two-day settlement cycle, while our portfolios have a one-day
settlement cycle. ETF portfolios maintain a specified percentage of total portfolio
assets in a cash account or money market fund to ensure portfolio trading on a T+1

basis and allow for timely disbursement of funds.

« The rise in interest rates throughout the year has made investing in money market

funds an attractive option

* The allocation to cash in the ScholarShares’ ETF account is roughly 2%

« The three money market funds supported by the BNYM platform are listed below:

Average Annual Total Return

As of 10/31/2022
Assets
Fund Name Ticker (in Billion) Ratings (M/S&P) Fee 1 Month3 Month YTD 1Year 3Year b5 Year 10 Year
Dreyfus Government Cash Mgmt* DGCXX $101 Aaa-mf/AAAmM 0.18 0.24 0.67 0.92 0.52 1.06 0.59
JPMorgan US Gov't MMkt Capital OGVXX $160 Aaa-mf/AAAmM 0.18 0.23 0.67 0.90 0.52 1.05 0.59
Invesco Shrt-Trm Inv Gov&Agcy AGPXX $37 Aaa-mf/AAAm 0.16 0.30 0.65 0.96 0.54 1.07 0.60
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Changes in Capital Market Assumptions

(2022 assumptions -2021 assumptions)
Comparison of annual capital market assumptions small, but positive changes

Change in Capital Market
Assumptions
source: Ibbotson

Returns Volatility

(Long-Term (Standard

Variables Benchmarks Average Deviation
U.S. Equity Russell 3000 Index 1.28% 0.09%
Large Cap Growth Equity Russell 1000 Growth Index 2.28% 0.03%
Large Cap Value Equity Russell 1000 Value Index 0.48% 0.03%
Large Cap Equity S&P 500 Index 1.46% 0.11%
Small Cap Equity Russell 2000 Index 0.14% -0.25%
Developed International Equity MSCI EAFE Index 0.26% 0.07%
Emerging Markets Equity MSCI Emerging Markets Index 1.26% -0.46%
Core Fixed Income Bloomberg Barclays U.S. Aggregate Bond Index 0.48% -0.02%
Floating Rate Fixed Income Credit Suisse Leveraged Loan Index -1.37% 0.05%
Emerging Markets Debt JPM EMBI Global Diversified Index 0.26% -0.20%
High Yield Fixed Income BofAML US HY BB/B Cash Pay Index 0.04% -0.02%
TIPS Bloomberg Inflation-Linked U.S. TIPS Index 0.32% -0.16%
Intermediate-Term TIPS Bloomberg Inflation-Linked 1-10 Year U.S. TIPS Index 0.34% -0.05%
Short-Term TIPS Bloomberg U.S. 0-5 Year TIPS Index 0.28% -0.17%
Short-Term Fixed Income Bloomberg U.S. 1-3 Year Government/Credit Bond Index 0.56% -0.01%
Real Estate Securities FTSE NAREIT All Equity REITs Index -0.89% 0.04%
CPI Consumer Price Index - All Urban Consumers 0.00% 0.07%
3 Month T-Bill BofAML US Treasury Bill 3 Month Index 0.18% 0.01%
Money Market iMoneyNet Money Fund Report Averages All Taxable 0.00% 0.00%
TIAA Life Funding Agreement Funding Agreement 0.47% -0.08%

Additional Variables (sources: The College Board and TIAA-CREF Tuition Financing, Inc.)

National Private Tuition Inflation
National Public Tuition Inflation

*Comparison includes 2022 assumptions minus 2021 assumptions

-0.13% 0.17%
=0.17% 0.28%
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Changes in Simulation Outcomes

(2022 result -2021 result)

Improvement in Probability of Annuahz_ed Shortfall Over Improvement in Average Annualized Return Over Expected Improvement in Probability of E: ding Tuition Inflation Over
Expected Investment Horizon Investment Horizon Expected Investment Horizon
1.20% 0.80% 16.00%
14.00% +
1.00% +
0.60% 12.00% +
0.80% +
10.00% +
0.60% | 0.40% 8.00% T
6.00% +
0.40% +
0.20% 4.00% +
0.20% +
2.00% +
0.00%
0.00% - ° 21 19 17 15 13 1 9 7 5 3 1 0.00% -
Years to Enroliment Years to Enroliment

Years to Enroliment

* All expected return metrics improved with new capital market assumptions

* Includes risk measures as well as return
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Enrollment Year Glide Path Maintenance

° InJuly 2023, the 2040-2041 Portfolio will be created, and the 2022-2023 cohort
will be merging into the Enrollment Year Portfolio.

Total Equity Allocation

90%

2038-2039

2036-2037

80% (@
2040-2041
70%

2034-2035

60%
50%
40%
30%
20%
10%

0%

18 17 16 15 14 13 12

@ Atinception(7/2023)

11

10

2030-2031

2028-2029

9 8 7 6 5

Years to Matriculation

@ current

2026-2027

2024-2025

UpdatesinJuly 2023

2022-2023
Enrollment Year Portfolio

O TIAA

FOR INSTITUTIONAL CLIENT USE ONLY, NOT FOR USE WITH OR
DISTRIBUTION TO THE PUBLIC

11



New Active Enrollment Year Portfolio Investment Menu

DFA
T. Rowe Price LWaaptiias TIAA-CREF | DFA Large | Emerging | Vanguard |MetWest Total | TIAA-CREF il 5 PIMCO

Large Cap el S&P 500 | Caplintl |Markets Core | Real Estate | Return Bond |Bond Index Real Income . '
Return Floating | Funding

Value Fund ST Index Fund| Portfolio Equity |  ]Index Fund Fund

Equity Portfolio Fund Rate Fund |Agreeme

L Tickes [ 7RiGx | Tiex [ misex | mispx | DFALX | DFCEX | vGsNx [ mwrsx | TBix { PRRIX | Pmix | RPIFX |

2040/2041 Enrollment Portfolio Active 14.80% 14.80% 500%  15.80%  19.20% 4.80% 5.60% 7.00% 3.00%  4.00% 4.00%  2.00%  0.00%
2038/2039 Enrollment Portfolio Active 14.80% 14.80% 500%  15.80%  19.20% 4.80% 5.60% 7.00% 3.00%  4.00% 4.00%  2.00%  0.00%
2036/2037 Enrollment Portfolio Active 14.00% 14.00% 480%  1520%  18.10% 4.60% 5.30% 8.40% 3.60%  4.80% 4.80%  240%  0.00%
2034/2035 Enrollment Portfolio Active 13.30% 13.30% 450%  1420%  17.30% 4.30% 5.10% 9.80% 420%  560% 5.60%  2.80%  0.00%
2032/2033 Enrollment Portfolio Active 12.50% 12.50% 430%  13.60%  16.30% 4.00% 4.80% 11.20% 480%  640% 640%  3.20%  0.00%
203072031 Enrollment Portfolio Active 11.10% 11.10% 380%  11.80%  14.40% 3.60% 4.20% 14.00% 6.00%  8.00% 8.00%  4.00%  0.00%
2028/2029 Enrollment Portfolio Active 8.80% 8.80% 3.00% 9.60%  11.50% 2.90% 3.40% 18.20% 780%  1040% 10.40% 5.20%  0.00%
2026/2027 Enrollment Portfolio Active 6.60% 6.60% 2.30% 7.20% 8.60% 2.20% 2.50% 18.90% 8.10%  10.80% 10.80%  5.40%  10.00%
2024/2025 Enrollment Portfolio Active 4.60% 4.60% 1.50% 5.00% 6.00% 1.50% 1.80% 14.00% 6.00%  8.00% 8.00%  4.00% 35.00%

Enrollment Year Portfolio Active 2.70% 2.70% 1.00% 3.00% 3.60% 0.90% 1.10% 12.25% 525%  7.00% 7.00%  3.50%  50.00%

Enrollment Year Portfolios will include new 2040-2041 cohort
2022-2023 Portfolio will be merged into the Enroliment Year Portfolio
Changes to be completed July 2023

FOR INSTITUTIONAL CLIENT USE ONLY, NOT FOR USE WITH OR
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New Passive Enrollment Year Portfolio Investment Menu

TIAA-CREF
v v

TIAA-CREF I;mﬁzizl Emerging | Vanguard | TIAA-CREF Shr:$g:’;'f'nfl Hia';?;’iaerlz

Enrollment Year Equity Markets | Real Estate | Bond Index 9

Index Fund

TIAA-CREF
Life Funding
Agreement

Equity Index Prot Sec Corporate

Equity Index Fund Fund

Fund Index Fund

Index Fund Fund

— Toes | vew | Toex | Teaux | vesnx | Teix | visex | e ]
2040/2041 Enroliment Portfolio Passive 50.40% 19.20% 4.80% 5.60% 14.00% 4.00% 2.00% 0.00%
2038/2039 Enroliment Portfolio Passive 50.40% 19.20% 4.80% 5.60% 14.00% 4.00% 2.00% 0.00%
2036/2037 Enroliment Portfolio Passive 47.90% 18.20% 4.60% 5.30% 16.80% 4.80% 2.40% 0.00%
2034/2035 Enroliment Portfolio Passive 45.40% 17.30% 4.30% 5.00% 19.60% 5.60% 2.80% 0.00%
2032/2033 Enroliment Portfolio Passive 42.80% 16.30% 4.10% 4.80% 22.40% 6.40% 3.20% 0.00%
2030/2031 Enroliment Portfolio Passive 37.80% 14.40% 3.60% 4.20% 28.00% 8.00% 4.00% 0.00%
2028/2029 Enroliment Portfolio Passive 30.20% 11.50% 2.90% 3.40% 36.40% 10.40% 5.20% 0.00%
2026/2027 Enroliment Portfolio Passive 22.70% 8.60% 2.20% 2.50% 37.80% 10.80% 5.40% 10.00%
2024/2025 Enrollment Portfolio Passive 15.70% 6.00% 1.50% 1.80% 28.00% 8.00% 4.00% 35.00%

Enrollment Year Portfolio Passive 9.40% 3.60% 0.90% 1.10% 24.50% 7.00% 3.50% 50.00%

* Enrollment Year Portfolios will include new 2040-2041 cohort
* 2022-2023 Portfolio will be merged into the Enroliment Year Portfolio
* Changes to be completed July 2023

1 FOR INSTITUTIONAL CLIENT USE ONLY, NOT FOR USE WITH OR
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New ESG Enrollment Year Portfolio Investment Menu

Nuveen Nuveen
TIAA-CREF TIAA-CREF Nuveen )
. . . ESG ESG High TIAA-CREF
Social Social Choice ESG US 1 . .
Yield Life Funding

] : Emerging
Choice International Aggregate
. . Markets Corporate | Agreement
B ETF
Equity Fund] Equity Fund Equity ETF ond Bd ETF

— toes | vsox | tsom | nuew | wumo | now |

2040/2041 Enrollment Portfolio ESG 56.00% 19.20% 4.80% 18.00% 2.00% 0.00%
2038/2039 Enroliment Portfolio ESG 56.00% 19.20% 4.80% 18.00% 2.00% 0.00%
2036/2037 Enrollment Portfolio ESG 53.30% 18.10% 4.60% 21.60% 2.40% 0.00%
2034/2035 Enrollment Portfolio ESG 50.40% 17.30% 4.30% 25.20% 2.80% 0.00%
2032/2033 Enrollment Portfolio ESG 47.70% 16.30% 4.00% 28.80% 3.20% 0.00%
2030/2031 Enrollment Portfolio ESG 42.00% 14.40% 3.60% 36.00% 4.00% 0.00%
2028/2029 Enrollment Portfolio ESG 33.60% 11.50% 2.90% 46.80% 5.20% 0.00%
2026/2027 Enrollment Portfolio ESG 25.20% 8.60% 2.20% 48.60% 5.40% 10.00%
2024/2025 Enrollment Portfolio ESG 17.50% 6.00% 1.50% 36.00% 4.00% 35.00%

Enroliment Year Portfolio ESG 10.50% 3.60% 0.90% 31.50% 3.50% 50.00%

° Enrollment Year Portfolios will include new 2040-2041 cohort
* 2022-2023 Portfolio will be merged into the In Enrollment Year Portfolio
* Changes to be completed July 2023
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Equity Allocation vs Median Plan

* Program’s equity path stays close to industry average
* Any changes to move closer yield only modest improvements but with increased

volatility
100%
20%
2040-2041
_____ 2038-2039
80% —— L 2036-2037
-~ 2034-2035

2032-2033

70%
| =
.2
=
8 60%
°
<
= 50% 2028-2029
g. Morningstar Industry Average
w
= 0% 2026-2027
=3
=

30%

2024-2025
20% rollment Year Portfolio
~ .
10%
0%
18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3
Years to Matriculation
® CA Equity Allocation @m Morningstar Equity Allocation
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Glide Path by Asset Class

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Real Estate Securities
Emerging Markets

International Developed

U.S. Equity

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Age of Beneficiary

100%

90%

80%

70%

60%

50% Funding Agreement

40%

30%

20%

10%

0%

Inflation-Linked

Core Bonds

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Age of Beneficiary

Total equity allocation is split
between U.S. (70%) and
International (30%) exposure
No sector biases

Similar compositions to broad,
cap-weighted domestic and
international equity markets

Total fixed-income exposure
starts at 20% and ends at 35%
fixed income/50% Funding
Agreement(FA)

Core and satellite approach
Inflation-linked bonds provide a
hedge against inflation risk and
enhance diversification

The FA provides a hedge against
interest rate risk, reduces
volatility, and provides principal
protection

O TIAA
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International Equity Risk

Portfolio Risk as a Function of International Allocation

2002 -2021

23%

22%
§ 21% =
B /
=
a
(=]
T 20%
=
=
m
&
= a0
2 19% /

18% e

17%

0% 10% 20% 30% 40% 50% 60% 70% 80% 0% 100%
= |Nternational Allocation

* Russell 3000 for domestic equity, MSCI EAFE for international developed markets equity, and MSCI EM for emerging
markets equity (80% developed markets and 20% emerging markets, in line with the current allocation in ScholarShare).

* Aninternational allocation of 20%-40% is meaningful enough to reap the benefits of global
diversification, but not too much to hurt performance if foreign markets temporarily fall out of favor

* An allocation greater than 50% suggests that any potential incremental return is outweighed by taking
on a disproportionately large amount of risk

1 FOR INSTITUTIONAL CLIENT USE ONLY, NOT FOR USE WITH OR
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Duration in Active Enrollment Year Investment Options

T.R Weigh
MetWest  TIAA-CREF OWe  TIAA-CREF eighted
PIMCO Real PIMCO Price . . Average
Total Return Bond Index . Life Funding .
Return Fund Income Fund Floating Duration
Bond Fund Fund Agreement
Rate Fund (Years)
Portfolio Effective Duration* 6.48 6.42 717 2.53 0.55 0.00
2038/2039 Enrollment Portfolio Active 35% 15% 20% 20% 10% 0% 5.2
2036/2037 Enroliment Portfolio Active 35% 15% 20% 20% 10% 0% 5.2
2034/2035 Enroliment Portfolio Active 35% 15% 20% 20% 10% 0% 5.2
2032/2033 Enroliment Portfolio Active 35% 15% 20% 20% 10% 0% 5.2
2030/2031 Enrolilment Portfolio Active 35% 15% 20% 20% 10% 0% 5.2
2028/2029 Enroliment Portfolio Active 35% 15% 20% 20% 10% 0% 5.2
2026/2027 Enroliment Portfolio Active 35% 15% 20% 20% 10% 0% 5.2
2024/2025 Enroliment Portfolio Active 30% 13% 17% 17% 8% 16% 4.4
2022/2023 Enroliment Portfolio Active 19% 8% 1% 1% 5% 47% 2.8
14% 6% 8% 8% 4% 59% 2.2

Enrollment Year Portfolio Active

*Most recent as of September 2022

« Each portfolio is short duration relative to the Bloomberg Barclays U.S. Aggregate Bond Index (6.42 years),
which is a prudent strategy for a low yield environment

1 FOR INSTITUTIONAL CLIENT USE ONLY, NOT FOR USE WITH OR
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Duration in Passive Enrollment Year Investment Options

Vanguard
TIAA-CREF Short-Term  Vanguard TC Life Weighted
Bond Index Inflation- High Yield Fundin Average
Fund Protected Corporate A reemeg:n Duration
Securities Fund 9 (Years)
Index Fund
Portfolio Effective Duration* 6.42 2.69 4.27 0.00
2038/2039 Enroliment Portfolio Passive 70% 20% 10% 0% 5.5
2036/2037 Enrollment Portfolio Passive 70% 20% 10% 0% 5.5
2034/2035 Enroliment Portfolio Passive 70% 20% 10% 0% 5.5
2032/2033 Enroliment Portfolio Passive 70% 20% 10% 0% 5.5
2030/2031 Enroliment Portfolio Passive 70% 20% 10% 0% 5.5
2028/2029 Enroliment Portfolio Passive 70% 20% 10% 0% 5.5
2026/2027 Enroliment Portfolio Passive 70% 20% 10% 0% 5.5
2024/2025 Enroliment Portfolio Passive 59% 17% 8% 16% 4.6
2022/2023 Enroliment Portfolio Passive 37% 1% 5% 47% 2.9
29% 8% 4% 59% 2.2

Enroliment Year Portfolio Passive
*Most recent as of September 2022

« Each portfolio is short duration relative to the Bloomberg Barclays U.S. Aggregate Bond Index (6.42 years),
which is a prudent strategy for a low yield environment

1 FOR INSTITUTIONAL CLIENT USE ONLY, NOT FOR USE WITH OR
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Duration in ESG Enrollment Year Investment Options

Nuveen ESG Nuveen ESG TIAA-CREE Weighted
us High Yield . . Average
Life Funding .
Aggregate Corporate Aareement Duration
Bond ETF  Bond ETF g (Years)
Portfolio Effective Duration* 6.35 3.57 0.00

2038/2039 Enroliment Portfolio ESG 90% 10% 0% 6.1
2036/2037 Enroliment Portfolio ESG 90% 10% 0% 6.1
2034/2035 Enroliment Portfolio ESG 90% 10% 0% 6.1
2032/2033 Enroliment Portfolio ESG 90% 10% 0% 6.1
2030/2031 Enroliment Portfolio ESG 90% 10% 0% 6.1
2028/2029 Enroliment Portfolio ESG 90% 10% 0% 6.1
2026/2027 Enroliment Portfolio ESG 90% 10% 0% 6.1
2024/2025 Enroliment Portfolio ESG 76% 8% 16% 5.1
2022/2023 Enroliment Portfolio ESG 48% 5% 47% 3.2
37% 4% 59% 2.5

Enrollment Year Portfolio ESG

*Most recent as of September 2022.

which is a prudent strategy for a low yield environment

Each portfolio is short duration relative to the Bloomberg Barclays U.S. Aggregate Bond Index (6.42 years),

O TIAA

FOR INSTITUTIONAL CLIENT USE ONLY, NOT FOR USE WITH OR
DISTRIBUTION TO THE PUBLIC

20



Conclusions

Enrollment Year Portfolios...

e continue to be the most popular investment options and follow many best practices for strategic
asset allocation to help investors save for their education expenses

Market Volatility...

*and uncertainty over recent periods have only modestly changed our outlook across asset
classes

Portfolio Allocations...

* remain diversified across equity asset classes, along with a diversified bond portfolio that can
weather interest rate volatility, duration risk, and real return risk

Versus Peer Plans...

*the Program’s equity allocation is largely similar, keeping in line with industry trends

(JTIAA FORINSTITUTIONAL CLIENT USE ONLY, NOT FOR USE WITH
OR DISTRIBUTION TO THE PUBLIC



Summary of recommendation for 2023

* Using Dreyfus Government Cash Management Fund (DGCXX) in the
ETF cash requirement sleeve. The implementation can take place in
1st quarter 2023

FOR INSTITUTIONAL CLIENT USE ONLY, NOT FOR USE WITH OR
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The Importance of Diversification

Highest

VAN

v

Lowest

2011

13.6
TIPS

8.3
Real Estate
7.8
Bond
6.4
Global Bond
5.4
HY Bond
1.6
ST Bond
1.5
Bank Loan
1.0
US Stocks
0.0
MM
-12.1
Intl Stocks
-18.4
EM Stocks

2012 2013 2014 2015 2016 2017 2018
19.7 33.6 28.0 2.8 14.8 37.3 1.6
Real Estate US Stocks Real Estate Real Estate HY Bond EM Stocks ST Bond
18.2 22.8 12.6 0.7 12.7 25.0 1.4
EM Stocks Intl Stocks US Stocks ST Bond US Stocks Intl Stocks MM
17.3 6.3 6.0 0.6 11.2 21.1 0.6
Intl Stocks HY Bond Bond Bond EM Stocks = US Stocks Bank Loan
16.4 5.4 3.6 0.5 10.4 8.7 0.0
US Stocks Bank Loan TIPS US Stocks Bank Loan Real Estate Bond
14.6 2.9 3.5 0.1 8.6 7.5 -0.8
HY Bond Real Estate HY Bond Bank Loan Real Estate Global Bond Global Bond
9.8 0.6 1.8 0.0 4.7 7.0 -1.3
Bank Loan ST Bond Bank Loan MM TIPS HY Bond TIPS
7.0 0.0 0.8 -0.8 2.7 4.3 -2.0
TIPS MM ST Bond Intl Stocks Bond Bank Loan HY Bond
4.2 -2.0 0.0 -1.4 1.6 3.5 -4.0
Bond Bond MM TIPS Global Bond Bond Real Estate
1.6 -2.6 -0.5 -2.8 1.3 3.0 -5.2
Global Bond EM Stocks Global Bond HY Bond ST Bond TIPS US Stocks
1.3 -4.0 -2.2 -3.6 1.0 0.8 -13.8
ST Bond |Global Bond EM Stocks |Global Bond Intl Stocks ST Bond Intl Stocks
0.0 -8.6 -4.9 -14.9 0.1 0.5 -14.6
MM TIPS Intl Stocks EM Stocks MM MM EM Stocks

2019

31.0
US Stocks

28.7

Real Estate

22.0
Intl Stocks
18.4
EM Stocks
15.1
HY Bond

8.7
Bond

8.7
Bank Loan
6.9
TIPS
5.9
Global Bond
4.0
ST Bond
1.8
MM

2020 2021
20.9 41.3
US Stocks  Real Estate
18.3 25.7
EM Stocks US Stocks
10.1 11.3
Global Bond Intl Stocks
8.4 5.7
TIPS TIPS
7.8 5.3
Intl Stocks  Bank Loan
7.5 4.6
Bond HY Bond
6.3 0.0

HY Bond MM
3.5 -0.5
Bank Loan ST Bond
3.3 -1.4
ST Bond Global Bond
0.7 -1.5
MM Bond
-5.1 -2.5
Real Estate = EM Stocks
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The Importance of Diversification-Notes

Bond

TIPS

HY Bond

Real Estate

Intl Stocks

EM Stocks

US Stocks

Bank Loan

Global Bond

ST Bond

MM

uses the Bloomberg Barclays US Aggregate Bond Index, which measures the performance of the U.S.
investment-grade, fixed-rate bond market, including government and credit securities, agency mortgage pass
through securities, asset-backed securities and commercial mortgage-backed securities.

uses the Bloomberg Barclays US TIPS Index, which measures the performance of fixed-income securities with
fixed-rate coupon payments that adjust for inflation as measured by the Consumer Priced Index for All Urban
Consumers.

uses the ICE BofAML US HY Cash Pay BB-B Constrained Index, which measures the performance of securities
that pay interest in cash and have a credit rating of BB or B.

uses the FTSE NAREIT All Equity REITs Index, which is an unmanaged, market capitalization weighted index of
all publicly-traded REITs that invest predominantly in the equity ownership of real estate. The index is designed
to reflect the performance of all publicly-traded equity REITs as whole.

uses the MSCI EAFE Index, which is a free-float-adjusted market capitalization index designed to measure
developed market equity performance, excluding the United States and Canada.

uses the MSCI Emerging Markets Index, which tracks the performance of the leading stocks in 23 MSCI
emerging countries in the following areas: Europe, Asia, Africa, Latin America and the Middle East.

uses Russell 3000 Index, which measures the performance of 3,000 of the largest publicly traded U.S.
companies, based on market capitalization, and it measures the performance of about 98% of the total market
capitalization of the publicly traded U.S. equity market.

uses the S&P/LSTA Performing Loan Index, which is a subset of the S&P/LSTA Leveraged Loan Index, and
comprises non-investment-grade and non-rated loans. Tracking only performing loans, unlike its parent index, it
removes defaulted issues at the price they reach directly following the default.

uses the Citigroup World Government Bond Index, which comprises sovereign debt from over 20 countries,
denominated in a variety of currencies.

uses the Bloomberg Barclays US Govt/Credit 1-3 Yr Index, which measures all medium and larger issues of U.S.
government, investment-grade corporate, and investment-grade international dollar-denominated bonds that
have maturities of between 1 and 3 years and are publicly issued.

uses the iMoneyNet Fund Averages - All Government, which is the average of all major government money
market mutual fund yields published weekly for 7- and 30-day simple and compound yields.
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Introduction to Monte Carlo Analysis

* The following asset allocation study uses the most recent capital market

assumptions to evaluate prospective outcomes for the glide path
models

* This year, we modeled the Enrollment Year Investment Portfolios using
the appropriate asset allocations for each year along the glide path

 The Enrollment Year Investment Portfolios seek to achieve a reasonable
rate of expected return and high probability of outperforming tuition
inflation while minimizing the potential shortfalls between expected
returns and tuition inflation over the expected investment horizons
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Glide Path Simulation Process

4 )

Capital market
assumptions are used
as inputsto a
proprietary stochastic
modeling tool
developed by TFI

\_ /

~

5,000 scenarios are run
for each unique time
horizon in the 21-year
glide path, taking into
account a wide variety

of different possible
conditions in the
financial markets

4 )

Outputs from the model
specify a variety of risk
and return
characteristics, as well
as the probability of
outpacing tuition
inflation

\_ /
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Asset Allocation Assumptions

Capital Market Assumptions (source: Ibbotson)
Variables Benchmarks (Long-Term Average) (Standard Deviation)
U.S. Equity Russell 3000 Index 5.97% 16.72%
Large Cap Growth Equity Russell 1000 Growth Index 5.36% 18.26%
Large Cap Value Equity Russell 1000 Value Index 6.45% 15.85%
Large Cap Equity S&P 500 Index 5.82% 16.44%
Small Cap Equity Russell 2000 Index 7.31% 22.51%
Developed International Equity  MSCI EAFE Index 6.69% 18.32%
Emerging Markets Equity MSCI Emerging Markets Index 7.76% 21.41%
Core Fixed Income Bloomberg Barclays U.S. Aggregate Bond Index 2.18% 5.39%
Floating Rate Fixed Income Credit Suisse Leveraged Loan Index 3.20% 6.23%
Emerging Markets Debt JPM EMBI Global Diversified Index 5.87% 9.42%
High Yield Fixed Income BofAML US HY BB/B Cash Pay Index 3.16% 9.20%
TIPS Bloomberg Inflation-Linked U.S. TIPS Index 1.80% 6.72%
Intermediate-Term TIPS Bloomberg Inflation-Linked 1-10 Year U.S. TIPS Index 2.09% 5.27%
Short-Term TIPS Bloomberg U.S. 0-5 Year TIPS Index 2.01% 3.54%
Short-Term Fixed Income Bloomberg U.S. 1-3 Year Government/Credit Bond Index 2.15% 3.24%
Real Estate Securities FTSE NAREIT All Equity REITs Index 4.88% 18.49%
CPI Consumer Price Index - All Urban Consumers 2.50% 2.42%
3 Month T-Bill BofAML US Treasury Bill 3 Month Index 1.16% 1.74%
TIAA Life Funding Agreement ~ Funding Agreement 1.97% 2.16%

Additional Variables (sources: The College Board and TIAA-CREF Tuition Financing, Inc.)
National Private Tuition Inflation 3.86% 3.10%
National Public Tuition Inflation 4.49% 3.45%
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Asset Allocation Assumptions

9%

8%

7%

6%

5%

4%

Expected Return (Geometric Mean)

3%

Return/Risk Profile for Capital Market Assumptions

Emerging Markets Equity

Small Cap Equity
u

Developed International Markets Equity

Large Cap Value Equity %
U.S. Equity
X

Large Cap Growth Equity
National Public Tuition Inflation ;
A Emerding Markets: Debt Real Estate Securities

m National Private Tuition Inflation

* @ High Yield Fixed Income
Floating Rate Fixed Income

" CPl Core Fixed Income
2% S.T Fixed Income < A
b -
Funding Agreement # \nfiation-Linked Fixed Income
*

0,
1% 3 Month T-Bill
0% T T T T T T T T T T T T

0.00% 2.00% 4.00% 6.00% 8.00% 10.00% 12.00% 14.00% 16.00% 18.00% 20.00% 22.00% 24.00% 26.00%

Volatility (Standard Deviation)
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Correlations

Bloomberg BBofAML Credit

FTSE

JPM EMBI Bloomberg Bloomberg U.S.1-3 USHY  Suisse Bloomberg NAREIT Russell  Russell MSCI
TC Life Global u.s. Bloomberg U.S. TIPS 1- Year Gov't BB/B Leverage U.S.0-5 All Equity Russell 1000 1000 Russell MSCI Emerging
Funding Diversified Aggregate U.S.TIPS 10 Year I Credit CashPay dLoan YearTIPS REITs 3000 S&P Value  Growth 2000 EAFE  Markets
Agreement Index Bond Index  Index Index  Bond Index Index Index Index Index Index Index Index Index Index Index Index
TC Life Funding Agreement 1.00
JPM EMBI Global Diversified Index 0.37 1.00
Bloomberg U.S. Aggregate Bond Index 0.73 0.35 1.00
Bloomberg U.S. TIPS Index 0.37 0.36 0.66 1.00
Bloomberg U.S. TIPS 1-10 Year Index 0.37 0.38 0.61 0.97 1.00
Bloomberg U.S. 1-3 Year Gov't / Credit Bond Inde:  0.64 0.31 0.95 0.62 0.61 1.00
BBofAML US HY BB/B Cash Pay Index 0.49 0.48 0.33 0.32 0.61 0.30 1.00
Credit Suisse Leveraged Loan Index -0.19 0.79 0.09 0.53 0.54 0.63 0.95 1.00
Bloomberg U.S. 0-5 Year TIPS Index 0.20 0.63 0.42 0.94 0.94 0.15 0.66 0.63 1.00
FTSE NAREIT All Equity REITs Index 0.35 0.44 0.10 0.30 0.26 0.10 0.44 0.57 0.30 1.00
Russell 3000 Index 0.40 0.59 0.00 0.31 0.30 -0.02 0.50 0.68 0.31 0.67 1.00
S&P index -0.22 0.55 -0.08 0.30 0.29 -0.64 0.72 0.66 0.30 0.73 1.00 1.00
Russell 1000 Value Index 0.39 0.58 0.07 0.20 0.19 0.05 0.50 0.61 0.20 0.66 0.94 0.94 1.00
Russell 1000 Growth Index 0.30 0.57 0.02 0.38 0.37 0.00 0.43 0.67 0.38 0.61 0.94 0.94 0.94 1.00
Russell 2000 Index 0.34 0.53 -0.04 0.25 0.25 -0.05 0.46 0.62 0.25 0.72 0.90 0.90 0.90 0.83 1.00
MSCI EAFE Index 0.26 0.62 -0.09 0.35 0.35 -0.09 0.50 0.68 0.35 0.55 0.86 0.86 0.86 0.77 0.74 1.00
MSCI Emerging Markets Index 0.13 0.60 -0.14 0.59 0.61 -0.14 0.29 0.78 0.59 0.41 0.63 0.63 0.63 0.59 0.59 0.62 1.00
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Tuition Inflation

Tuition data are sourced from the 2021 College Board Trends in Tuition Pricing.

Private 4-year Tuition Inflation:
T(t)=0.0178 + i(t) + 0.0055 * S(t-1) + 0.1845 * B(t) + 0.2529 * R(t-1) - 0.020 * GDP + e1(t)

Expected Value = 3.86%

Public Tuition Inflation:
T(t)=0.0373 + i(t)-0.0137 * S(t-1) + 0.2722 * B(t) + 0.1791 * R(t-1) - 0.6495 * GDP + e2(t)

Expected Value =4.49%

where T(t) is the tuition inflation rate in year t,

i(t) is the CPI inflation rate in year t,

S(t) is the real stock total return (Russell 3000 Index) in year t,

B(t) is the real core fixed income total return (Bloomberg Barclays U.S. Aggregate Bond Index) in year t,

R(t) is the 3 Month T-Bill real return in year t,

GDP is the expected real GDP percent change (2.21%) for the next 10 years (source: Federal Reserve Bank of Philadelphia),
e1(t) is the random error term following a logistic distribution (0%, 1.20%) with a zero mean and standard deviation of 2.18%,
e2(t) is the random error term following a logistic distribution (0%, 0.01%) with a zero mean and standard deviation of 2.61%

Regression is based on data from 1977-2021.

For 2020-2021 school year, average tuition and fees were: $10,740 for all in-state public colleges and $38,070 for private 4-year colleges;
based on most recent data 66% enrolled in public colleges and 34% enrolled in private colleges. The enroliment-weighted average tuition
and fees for all colleges were $20,032 = $10,740* 66% + $38,070 * 34%. The forecasted enrollment-weighted average tuition and fees
for year 1 are $20,850 = $10740 * (1+4.49%) * 66% + $38070 * (1+3.86%) * 34%. Therefore, the public / private enrollment weighted
tuition inflation rate for year 1 is: 4.08% = $20,850 / $20,032 - 1
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Active Enrollment Year Portfolio Simulation Results

Asset Allocations

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Average
Average | Standard | Annual Probability
Annual | Deviation | Tuition |Probability|of Achieving
Return |of Returns| Inflation of |90 cents per |Probability
Large | Large Real Emerging| Core |Inflation- Investment|  over over over |Exceeding| Dollarof | of Non-
Enrollment| Cap Cap | Large |Small Cap| Estate | Intl | Market | Fixed | Linked |Floating| Funding Horizon |Investment|Investment| Investment | Tuition Future | Negative | Annualized
Year Growth | Value |Cap Core| Equity [Securities|Equities| Equities | Income | Bond | Rate |Agreement| | (inyears) | Horizon | Horizon | Horizon | Inflation | Tuition Return | Shortfall
2038/2039 | 14.80% | 14.80% | 15.80% | 5.00% | 5.60% |19.20%| 4.80% |14.00% | 4.00% | 2.00% | 0.00% 21 3.99% | 1.79% | 4.08% | 47.94% | 59.12% | 98.70% | -2.03%
2036/2037 | 14.80% | 14.80% | 15.80% | 5.00% | 5.60% [19.20%| 4.80% |14.00% | 4.00% | 2.00% | 0.00% 19 3.90% | 1.88% | 4.08% | 45.56% | 58.04% | 98.02% | -2.04%
2034/2035 | 14.00% | 14.00% | 15.20% | 4.80% | 5.30% |18.10%| 4.60% |16.80% | 4.80% | 2.40% | 0.00% 17 3.83% | 1.88% | 4.08% | 44.52% | 59.18% | 97.76% | -2.00%
2032/2033 | 13.30% | 13.30% | 14.20% | 4.50% | 5.10% |17.30%| 4.30% |19.60% | 5.60% | 2.80% | 0.00% 15 3.70% | 1.89% | 4.08% | 41.46% | 57.74% | 97.42% | -1.97%
2030/2031 | 12.50% | 12.50% | 13.60% | 4.30% | 4.80% |16.30%| 4.00% |22.40% | 6.40% | 3.20% | 0.00% 13 3.55% | 1.87% | 4.08% | 38.80% | 56.36% | 96.82% | -2.02%
2028/2029 | 11.10% | 11.10% | 11.80% | 3.80% | 4.20% |14.40%| 3.60% |28.00%| 8.00% | 4.00% | 0.00% 1 3.40% | 1.88% | 4.08% | 35.84% | 57.36% | 96.22% | -2.02%
2026/2027 | 8.80% | 8.80% | 9.60% | 3.00% | 3.40% |11.50%| 2.90% |36.40%10.40% | 5.20% | 0.00% 9 3.20% | 1.81% | 4.08% | 30.28% | 56.62% | 96.18% | -2.02%
2024/2025| 6.60% | 6.60% | 7.20% | 2.30% | 2.50% | 8.60% | 2.20% |37.80%10.80% | 5.40% | 10.00% 7 3.02% | 1.70% | 4.08% | 26.38% | 62.40% | 95.80% | -1.97%
2022/2023 | 4.60% | 4.60% | 5.00% | 1.50% | 1.80% | 6.00% | 1.50% |28.00% | 8.00% | 4.00% | 35.00% 5 297% | 1.72% | 4.08% | 26.54% | 73.46% | 95.74% | -1.98%
In School 2.70% | 2.70% | 3.00% | 1.00% | 1.10% | 3.60% | 0.90% |24.50% | 7.00% | 3.50% | 50.00% 3 2.83% | 2.03% | 4.08% | 27.64% | 87.22% | 92.12% | -2.25%
2.70% | 2.70% | 3.00% | 1.00% | 1.10% | 3.60% | 0.90% |24.50% | 7.00% | 3.50% | 50.00% 1 2.93% | 3.46% | 4.08% | 37.72% | 99.40% | 80.48% | -3.40%
*Annualized Shortfall is the expected annual percentage difference between tuition inflation and returns among all scenarios that fail to exceed tuition inflation.
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Passive Enrollment Year Portfolio Simulation Results

Asset Allocations

(1) (2) (3) (4) (5) (6) (7)
Average
Average | Standard | Annual Probability
Short- Annual | Deviation | Tuition |Probability|of Achieving
Term Return |of Returns| Inflation of 90 cents per |Probability
Emerging| Real Core |Inflation] High Investment|  over over over Exceeding| Dollar of | of Non-
Enrollment | Domestic| Int'l Market Estate | Fixed | Linked | Yield | Funding Horizon |Investment|Investment| Investment | Tuition Future Negative |Annualized
Year Equities | Equities | Equities | Securities | Income | Bond | Fund |Agreement| | (in years) | Horizon | Horizon | Horizon | Inflation Tuition Return Shortfall
2038/2039| 50.40% | 19.20% | 4.80% | 5.60% |14.00% 4.00% | 2.00% | 0.00% 2 3.93% | 1.58% | 4.08% | 45.56% | 59.60% | 99.48% | -1.87%
2036/2037| 50.40% | 19.20% | 4.80% | 5.60% |14.00% | 4.00% | 2.00% | 0.00% 19 3.83% 1.58% 4.08% | 43.60% | 57.86% | 99.38% | -1.86%
2034/2035| 47.90% | 18.20% | 4.60% | 5.30% |16.80% | 4.80% | 2.40% | 0.00% 17 3.74% | 1.57% | 4.08% | 40.72% | 58.16% | 99.14% | -1.84%
2032/2033| 45.40% | 17.30% | 4.30% | 5.00% |19.60% 5.60% | 2.80% | 0.00% 15 3.59% | 1.54% | 4.08% | 38.24% | 57.54% | 98.82% | -1.82%
2030/2031| 42.80% | 16.30% | 4.10% | 4.80% |22.40% 6.40% | 3.20% | 0.00% 13 3.46% 1.53% 4.08% | 34.32% | 55.78% | 98.86% | -1.81%
2028/2029| 37.80% | 14.40% | 3.60% | 4.20% |28.00%| 8.00% | 4.00% | 0.00% 1 3.30% | 1.49% | 4.08% | 30.44% | 5592% | 98.70% | -1.82%
2026/2027| 30.20% | 11.50% | 2.90% | 3.40% |36.40%10.40% | 5.20% | 0.00% 9 3.14% 1.46% 4.08% | 25.86% | 57.38% | 98.50% | -1.82%
2024/2025| 22.70% | 8.60% | 2.20% | 2.50% |37.80%10.80% | 5.40% | 10.00% 7 3.06% | 1.42% | 4.08% | 23.36% | 6516% | 98.54% | -1.76%
2022/2023| 15.70% | 6.00% | 1.50% | 1.80% |28.00%/ 8.00% | 4.00% | 35.00% 5 2.93% 1.45% 4.08% | 21.88% | 74.04% | 98.24% | -1.88%
In School 9.40% | 3.60% | 0.90% | 1.10% |24.50%) 7.00% | 3.50% | 50.00% 3 287% | 1.81% | 4.08% | 25.96% | 89.80% | 94.72% | -2.10%
9.40% | 3.60% | 0.90% | 1.10% |24.50%) 7.00% | 3.50% | 50.00% 1 291% | 3.09% | 4.08% | 36.20% | 99.72% | 83.24% | -3.23%

*Annualized Shortfall is the expected annual percentage difference between tuition inflation and returns among all scenarios that fail to exceed tuition inflation.
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ESG Enrollment Year Portfolio Simulation Results

Asset Allocations

(1) (2) ©) (4) (5) (6) (7)
Average
Average | Standard | Annual Probability
Annual | Deviation | Tuition |Probability|of Achieving
Return |of Returns| Inflation of 90 cents per |Probability
Emerging| Core High Investment| over over over Exceeding| Dollar of of Non-
Enrollmen | Domestic| Int'l Market | Fixed Yield Funding Horizon |Investment|Iinvestment| Investment | Tuition Future Negative | Annualized
t Year | Equities | Equities | Equities | Income | Fund |Agreement| | (in years) | Horizon | Horizon Horizon | Inflation Tuition Return Shortfall
2038/2039| 56.00% | 19.20% | 4.80% |18.00% | 2.00% | 0.00% 21 4.09% 1.79% 4.08% | 50.74% | 61.60% | 98.86% | -1.99%
2036/2037| 56.00% | 19.20% | 4.80% |18.00% | 2.00% | 0.00% 19 4.01% 1.78% 4.08% | 47.82% | 61.20% | 98.74% | -1.93%
2034/2035| 53.30% | 18.10% | 4.60% |21.60%| 2.40% | 0.00% 17 3.89% 1.79% 4.08% 45.78% 60.08% 98.34% -1.92%
2032/2033| 50.40% | 17.30% | 4.30% |25.20% | 2.80% | 0.00% 15 3.75% 1.81% 4.08% | 42.58% | 58.62% | 97.96% | -1.93%
2030/2031| 47.70% | 16.30% | 4.00% |28.80% | 3.20% | 0.00% 13 3.62% 1.81% 4.08% | 39.76% | 57.52% | 97.58% | -1.95%
2028/2029| 42.00% | 14.40% | 3.60% |36.00%| 4.00% | 0.00% 11 3.45% 1.78% 4.08% 34.90% 58.12% 97.38% -1.90%
2026/2027| 33.60% | 11.50% | 2.90% |46.80% | 5.20% | 0.00% 9 3.30% 1.74% 4.08% | 31.80% | 59.82% | 97.32% | -1.91%
2024/2025| 25.20% | 8.60% | 2.20% |48.60%| 5.40% | 10.00% 7 3.09% 1.67% 4.08% | 26.96% | 63.54% | 97.00% | -1.92%
2022/2023| 17.50% | 6.00% | 1.50% [36.00%| 4.00% | 35.00% 5 2.99% 1.72% 4.08% 25.54% 73.00% 95.98% -1.96%
In School 10.50% | 3.60% | 0.90% |31.50% | 3.50% | 50.00% 3 2.93% 1.95% 4.08% 27.22% 89.38% 93.94% -2.14%
10.50% | 3.60% | 0.90% |31.50% | 3.50% | 50.00% 1 2.95% 3.42% 4.08% 37.52% 99.60% 80.52% -3.37%

*Annualized Shortfall is the expected annual percentage difference between tuition inflation and returns among all scenarios that fail to exceed tuition inflation.
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Definitions

(1) Expected Return. The average of a distribution of possible annualized investment returns over an investment horizon of n
years generated by Monte Carlo simulation. The returns are based on the assumption that each year money will be invested
according to the asset class allocation assigned to the beneficiary's age.

(2) Standard Deviation of Returns. A statistic used as a measure of the dispersion or variation in the distribution of
annualized investment returns over an investment horizon of n years generated by Monte Carlo simulation, equal to the square
root of the arithmetic mean of the squares of the deviations from the expected return. A higher standard deviation indicates a
higher volatility.

(3) Average Annual Tuition Inflation. The average of a distribution of possible annualized tuition inflation rates over an
investment horizon of n years generated by the Monte Carlo simulation.

(4) Probability of Exceeding Tuition Inflation. The likelihood that the annualized investment return exceeds the average
tuition inflation rate over an investment horizon of n years, out of all the possible trials simulated by the Monte Carlo simulation.

(5) Probability of Achieving 90 Cents per Dollar of Future Tuition. The likelihood that each dollar of investment today will
grow to cover at least 90% of future tuition based on one dollar of today's tuition rising with tuition inflation over an investment
horizon of n years.

(6) Probability of Non-negative Return. The likelihood that the investment will achieve at least 0% of annualized return
(preserving principal) over an investment horizon of n years.

(7) Annualized Shortfall. The average of a distribution of the differences (shortfalls) between annualized investment returns
and annualized tuition inflation rates over an investment horizon of n years among those scenarios that have annualized
investment return failing to keep pace with tuition inflation.
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Glide Path Simulation Summary

Asset class diversification is

essential to long-term asset
growth

The probability
Outpacing Tuition
Inflation is improving
compared to last year

Smooth glide path help to
lower the risk during the
volatile market

Tuition Inflation is similar to

the previous years
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CMA Comparisons

Difference

Returns Volatility Returns Volatility Returns  Volatility

(Long-Term (Standard (Long-Term  (Standard @ (Long-Term (Standard

Variables Benchmarks Average) Deviation) Average) Deviation) Average) Deviation)
U.S. Equity Russell 3000 Index 5.97% 16.72% 4.69% 16.63% 1.28% 0.09%
Large Cap Growth Equity Russell 1000 Growth Index 5.36% 18.26% 3.08% 18.23% 2.28% 0.03%
Large Cap Value Equity Russell 1000 Value Index 6.45% 15.85% 5.97% 15.82% 0.48% 0.03%
Large Cap Equity S&P 500 Index 5.82% 16.44% 4.36% 16.33% 1.46% 0.11%
Small Cap Equity Russell 2000 Index 7.31% 22.51% 7147% 22.76% 0.14% -0.25%
Developed International Equity MSCI EAFE Index 6.69% 18.32% 6.43% 18.25% 0.26% 0.07%
Emerging Markets Equity MSCI Emerging Markets Index 7.76% 21.41% 6.50% 21.87% 1.26% -0.46%
Core Fixed Income Bloomberg Barclays U.S. Aggregate Bond Index 2.18% 5.39% 1.70% 5.41% 0.48% -0.02%
Floating Rate Fixed Income Credit Suisse Leveraged Loan Index 3.20% 6.23% 4.57% 6.18% -1.37% 0.05%
Emerging Markets Debt JPM EMBI Global Diversified Index 5.87% 9.42% 4.43% 9.62% 1.44% -0.20%
High Yield Fixed Income BofAML US HY BB/B Cash Pay Index 3.16% 9.20% 3.12% 9.22% 0.04% -0.02%
TIPS Bloomberg Inflation-Linked U.S. TIPS Index 1.80% 6.72% 1.48% 6.88% 0.32% -0.16%
Intermediate-Term TIPS Bloomberg Inflation-Linked 1-10 Year U.S. TIPS Index 2.09% 5.27% 1.75% 5.32% 0.34% -0.05%
Short-Term TIPS Bloomberg U.S. 0-5 Year TIPS Index 2.01% 3.54% 1.73% 3.71% 0.28% -0.17%
Short-Term Fixed Income Bloomberg U.S. 1-3 Year Government/Credit Bond Index 2.15% 3.24% 1.59% 3.25% 0.56% -0.01%
Real Estate Securities FTSE NAREIT All Equity REITs Index 4.88% 18.49% 5.77% 18.45% -0.89% 0.04%
CPI Consumer Price Index - All Urban Consumers 2.50% 2.42% 2.50% 2.35% 0.00% 0.07%
3 Month T-Bill BofAML US Treasury Bill 3 Month Index 1.16% 1.74% 0.98% 1.73% 0.18% 0.01%
TIAA Life Funding Agreement Funding Agreement 1.97% 2.16% 1.50% 2.24% 0.47% -0.08%

Additional Variables (sources: The College Board and TIAA-CREF Tuition Financing, Inc.)

National Private Tuition Inflation 3.86% 3.10% 3.99% 2.93% -0.13% 0.17%
National Public Tuition Inflation 4.49% 3.45% 4.66% 3.17% -0.17% 0.28%
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Investment Menu

Active Enroliment Year Investment Portfolios

TIAA-
DFA
T.Rowe — T.Rowe ~TIAACREF [ ) CREF DFALarge Emerging Vanguard Mewest paacrer FIMCO pyco  T-Rowe  CREF
Price Large Price Large Quant Total Real Price Life
Enrollment Year S&P 500 Cap Intl Markets Real Estate Bond Index Income . y
Cap Growth Cap Value Small-Cap ) ) Return Return Floating Funding
. Index Fund Portfolio Core Equity Index Fund Fund Fund
Fund Fund Equity ) Bond Fund Fund Rate Fund Agreeme
| Portfolio -
Tickers TRLGX TILCX TISEX TISPX DFALX DFCEX VGSNX MWT SX TBIIX PRRIX PIMIX RPIFX

2038/2039 Enrollment Portfolio Active 14.80% 14.80% 5.00% 15.80% 19.20% 4.80% 5.60% 7.00% 3.00% 4.00% 4.00% 2.00% 0.00%
2036/2037 Enrollment Portfolio Active 14.50% 14.50% 4.90% 15.60% 18.80% 4.70% 5.50% 7.50% 3.20% 4.30% 4.30% 2.20% 0.00%
2034/2035 Enrollment Portfolio Active 13.70% 13.70% 4.70% 14.80% 17.80% 4.50% 5.20% 9.10% 3.80% 5.10% 5.10% 2.50% 0.00%
2032/2033 Enrollment Portfolio Active 13.00% 13.00% 4.40% 14.00% 16.90% 4.20% 5.00% 10.30% 4.40% 5.90% 5.90% 3.00% 0.00%
2030/2031 Enrollment Portfolio Active 11.90% 11.90% 4.10% 12.90% 15.60% 3.90% 4.60% 12.30% 5.30% 7.00% 7.00% 3.50% 0.00%
2028/2029 Enrollment Portfolio Active 10.20% 10.20% 3.50% 11.00% 13.30% 3.30% 3.90% 15.60% 6.70% 8.90% 8.90% 4.50% 0.00%
2026/2027 Enrollment Portfolio Active 8.00% 8.00% 2.70% 8.70% 10.40% 2.60% 3.10% 18.30% 7.90% 10.60% 10.60% 5.30% 3.80%
2024/2025 Enroliment Portfolio Active 5.80% 5.80% 2.00% 6.40% 7.60% 1.90% 2.20% 17.10% 7.30% 9.80% 9.80% 4.90%  19.40%
2022/2023 Enrollment Portfolio Active 3.90% 3.90% 1.30% 4.30% 5.10% 1.30% 1.50% 13.40% 5.70% 7.60% 7.60% 3.80%  40.60%

Enrollment Year Portfolio Active 2.70% 2.70% 1.00% 3.00% 3.60% 0.90% 1.10% 12.25% 5.25% 7.00% 7.00% 3.50%  50.00%
Active Multi-Fund Investment Portfolios
Active Diversified Equity Portfolio 18.40% 18.40% 6.30% 19.90% 24.00% 6.00% 7.00%
Active Growth Portfolio 12.50% 12.50% 4.30% 13.60% 16.30% 4.00% 4.80% 11.20% 4.80% 6.40% 6.40% 3.20%
Active Conservative Portfolio 17.50% 7.50% 10.00% 10.00% 5.00% 50.00%
Active International Equity Portfolio 80.00% 20.00%
Active Single Fund Investment Portfolios
Principal Plus Interest Portfolio 100.00%
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Investment Menu

Passive Enrcllment Year Investment P ortfolios

TiAA-CREF | AA-CREF Tmﬁlf: wvanguard TIAA-CREF ::?#::n B el IR
Enroliment Year Equity '""I“E”:u?;“ Markstc Real Ectats BEond Indsx  Infl-Prot ';.'f':;:::;: Fu'lj.':m
Index Fund <O Equity Index Fund Fund Se0 Inde x o — Pl
Indax Fund Fund
Tickers TIE X TCIE X TE@LX WG SN X T B WTSPX WA E A0L
2038/2039 E nroliment Portfollo Passive 50 . 40% 13.20% o450 ¥ S.60% 14.00%: 400 2 00%: 000
2036/2037 E nroliment Portfollo Passive 49 _40% 18.80%: A4 T0% 5.50% 15.10%: 4. 30%: 2 .20% 000
2034/2035 E nroliment Portfollo Passive AT 00% 17.80%: 4 _50%: 5.20% 17.80% 5.10%: 2. 60%: 000
2032/2033 E nroliment Portfollo Passive A4 _A40% T1E.90%: A4 20 % 4. 90% 20.70% 5.90%: 3.00%: 000
2030/2031 E nroliment Portfollo Passive A0 .90% 15.60%: 3.90%: A4 60% 24 50% .00 3.50% 000
2028/2029 E nrollment Portfollo Passlve 35.00% 13.20% 3.30% 3.90% 31.20% 8.90% 4.50% 0.00%%
2026/2027 E nrollment Portfollo Passlve 27 .30% 10.40% 2.60% 3.10% S36.90% 10.60% 5.30% 3.80%
2024/2025 E nrollment Portfollo Passlve 20.10% T.60% 1.90% 2.20% 34.10% 9.80% 4.90% 195.40%
2022/2023 E nrollment Portfollo Passlve 13 .30% 5. 20% 1.30% 1.50% 26.T7T0% T.60%: 35.80% 40.60%
E nrollment Year Portfollo Passlve 9 .40%: 3.60% 090 ¥ 1.10% 24 50% .00 3.50% S0.00%
FPassive Multii-Fund Investment Portfolios
Passlve D Iversifled E quity Portfollo B3 .00% 24.00% E.DD% T.00%
Passlve G rowth Portfollo A4 _10% 1E.80% A4 20 % A 30% 21.00%: B D0 3.00%:
Passlve Consarvative Portfollo 35.00% 10 .00% 5.00% 50.00%
Index International E quity Portfollo B0.00% 20.00%:
FPassive SingleFund Investment P ortfolios
Index Bond P ortfollo 100 00%%

Index W. 8. Equlity Portfollo 100.00%:

I:' TIAA FOR INSTITUTIONAL CLIENT USE ONLY, NOT FOR USE WITH OR DISTRIBUTION TO THE PUBLIC



Investment Menu

ES5G Enrcllment Year Investment P ortfolios

Enrollment vYear

Tickers
2038/2039 E nroliment Portfollo ESG
2036/2037 E nrollment Porifollo ESG
2034/2035 E nrolimeant Porfollo ESG
2032/2033 E nrollment Portfollo ESG
20302031 E nrollment Porfollo ESG
2028/20259 E nrollment Portfollo ESG
2026/2027 E nrollment Portfollo ESG
2024/2025 E nrollment Porifollo ESG
2022/2023 E nroliment Portfollo ESG
E nroliment ¥ear Porfollo ESG

TIAACREF
Soolal
Cholos
Equilty Fund

TISCX
56 .00%
59.00%
o2 . 20%
49 .40%
45 .60%
38 .90%
30.50%
22 30%
14 30%%
10.50%

ES5G S5ingle fund Investment Portfolios

Soclal Cholce Equity Portfollo
E %G International Equity Portfollo
E 5G Bond Portfollo

100.00%:

TIAA-CREF

o olal
v o-e

Intsrna tlona

1 Equity
F und

THONX
19.20%
18.80%
17.80%
16.90%
15.60%
13.30%
10.40%
T.60%
5. 10%
3.60%

100.00%

M ween
ESG
Emerglng
Markets
Equlty ETF
N UE M
4. 80%
4. T70%
4.50%
4.20%
3.90%
3.30%
2.60%
1.90%
1.30%
090 %

MU
E33 us

Aggregate

Bond ETF

HUB D
18.00%
19.30%
22.30%
26.50%
31.50%
40.10%:
47.50%
43.930%
34 30%
31.50%

100.00%

M urwe &
E&& High

e ld

o rpeorate

Bd ETF

HUHY
2.00%:
2.20%
2.60%
3.00%:
S.40%
4. 40%
S5.20%
4.90%
3.80%
3.50%

TIAACREF
L ITe
Fund Ing
Agresment

0003
0. 00
000
0. 00%%
0. 00
0003
3.80%
19 .40%
40 .680%%:
50.00%
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Domestic Equity Composition

* TFI reviewed the recommended domestic equity allocation compared
to each of the Morningstar 9 Style categories in relation to the broad
domestic equity index (Russell 3000 Index).

 TFI's philosophy in developing a domestic equity strategy is to
maintain a neutral and balanced position in both style (growth vs.
value) and capitalization (large cap, mid cap, and small cap) to the
Russell 3000 Index.

* The style and capitalization weightings for the recommended
domestic equity component of the Active Enroliment Year Portfolio
and Active Multi-Fund Portfolios with U.S. equity exposure are in line
with those of the Russell 3000 Index.
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Domestic Equity Composition: Market Cap and Style

Asset Allocation Capitalization Analysis Style Analysis

Active Enrollment
Year, Diversified -
Benchmarks Equity and Growth Large Cap Mid Cap Small Cap Total Value Core Growth Total
Portfolios
Russell 1000 Value Index 29.37% 69.00% 26.94% 4.06% 100.00% 39.60% 49.82% 10.58% 100.00%)
Russell 1000 Growth Index 29.37% 85.83% 12.92% 1.25% 100.00% 5.62% 37.54% 56.84% 100.00%
Russell Mid Cap Value Index 0.00% 11.00% 76.81% 12.19% 100.00% 36.19% 51.76% 12.05% 100.00%)
Russell Mid Cap Growth Index 0.00% 24.19% 69.13% 6.68% 100.00% 6.73% 37.69% 55.57% 99.99%
Russell 2000 Index 9.92% 0.18% 6.68% 93.14% 100.00% 29.56% 43.89% 26.55% 100.00%)
S&P 500 Index 31.34% 84.27% 15.66% 0.07% 100.00% 22.58% 44 47% 32.95% 100.00%)
Russell 3000 Index 0.00% 72.69% 19.18% 8.13% 100.00% 23.15% 43.74% 33.12% 100.00%)
Total Blended Portfolio 100.00%
Broad U.S. Market (Russell 3000) 72.69% 19.18% 8.13% 100.00% 23.14% 43.74% 33.12% 100.00%
Active Enrollment Year, Diversified Equity and Growth 71.90% 17.28% 10.82% 100.00% 23.29% 43.95% 32.77% 100.00%
Portfolios
Difference -0.79% -1.90% 2.69% 0.00% 0.15% 0.21% -0.35% 0.00%
Difference in Capitalization Difference in Style
Small Cap Growth
Mid Cap Core
Large Cap Value
-3.00% -2.00% 1.00% 0.00% 1.00% 2.00% 3.00% 040%  -0.30%  -020%  -0.10% 0.00% 0.10% 0.20% 0.30%
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Domestic Equity Composition: Market Cap and Style

Morningstar 9 Style Categories

Active Enrollment
Year, Diversified . Mid Mid Small Small Small
Benchmarks Equity and Growth Large Value Large Core Large Growth Mid Value Core Growth  Value Core Growth Total
Portfolios
Russell 1000 Value Index 29.37% 28.38% 33.65% 6.98% 9.66% 14.04% 3.23% 1.56% 2.13% 0.37% 100.00%
Russell 1000 Growth Index 29.37% 4.36% 31.62% 49.85% 1.03% 5.47% 6.42% 0.23% 0.45% 0.57% 100.00%
Russell Mid Cap Value Index 0.00% 4.04% 4.63% 2.32% 27.45% 40.75% 8.62% 4.69% 6.38% 1.12% 100.00%
Russell Mid Cap Growth Index 0.00% 0.00% 6.08% 18.11% 5.52% 29.20%  34.41% 1.22% 2.40% 3.06% 100.00%
Russell 2000 Index 9.92% 0.18% 0.00% 0.00% 1.01% 2.52% 3.15% 28.37%  41.37%  23.40% 100.00%
S&P 500 Index 31.34% 17.93% 36.02% 30.32% 4.58% 8.46% 2.62% 0.07% 0.00% 0.00% 100.00%
Russell 3000 Index 0.00% 15.47% 30.68% 26.55% 5.11% 9.35% 4.71% 2.56% 3.71% 1.86% 100.00%
Total Blended Portfolio 100.00%
Broad Market (Russell 3000) 30.68%
Active Enrollment Year, Diversified Equity and Growth Portfolios 15.23% 30.46% 26.19% 4.68% 8.63% 3.97% 3.36% 4.86% 2.60% 100.00%

Difference in Portfolios vs. Broad Market
Active
Enrollment Year,
2 've.rs'f'Ed Value Core Growth
quity and
Growth
Portfolios
Large Cap -0.24% -0.22% -0.36%
Mid Cap -0.43% -0.72% -0.74%
Small Cap 0.80% 1.15% 0.74%
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Underlying Fund by Strategy

U. S. Equities

International and Emerging Markets

Equities

Fixed Income

Index Funds

Short-Term and Cash
Equivalents

Alternative Assets

T-C Equity Index

T-C S&P 500 Index

T-C International Equity Index

T-C Emerging Markets Equity Index

Nuveen ESG Emerging Markets Equity
ETF

T-C Bond Index

Vanguard Short-Term Inflation-
Protected Securities Index

Nuveen ESG U.S. Aggregate Bond
ETF

Nuveen ESG High Yield Corporate
Bond ETF

Vanguard Real Estate Index

Active Funds

T. Rowe Price Large-Cap Growth

T. Rowe Price Large-Cap Value
T-C Quant Small-Cap Equity

T-C Social Choice Equity

DFA Large-Cap International

DFA Emerging Markets Core Equity 1

T-C Social Choice International Equity

MetWest Total Return Bond

PIMCO Real Return

PIMCO Income

Vanguard High Yield Corporate

T. Rowe Price Floating Rate

T-C Life Funding Agreement

O TIAA
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2175 NW Raleigh Street 503.226.1050

Suite 300A Meketa.com

Portland, OR 97210
INVESTMENT GROUP

MEMORANDUM

TO: ScholarShare Investment Board (SIB)
FROM: Meketa Investment Group (“Meketa”)
DATE: December 14,2022

RE: 2022 Annual Review

Summary

Meketa reviewed TIAA-CREF Tuition Financing, Incs (TFI) annual review and recommendation for the
ScholarShare 529 (Plan) 2023 asset allocation, which highlights their analysis behind the
recommendation for no changes given the recently approved Plan lineup changes associated with the
Program Manager RFP. Meketa concurs with TFI's analysis and believes the glidepath approved
through the Program Manager RFP process is well optimized. In their review, TFl also highlighted some
operational items for 2023. Included in these operational items is the transition to investing the cash
reserves held for liquidity purposes, within the ETF portfolios in a money market fund. Meketa believes
doing so is in the best interest of participants and believes all three money market funds available
represent suitable choices. Meketa recommends the SIB accept TFI's recommendation of no changes to the
asset allocation.

Background

SIB Staff requested that Meketa review TFl's annual review and recommendation for the 2023 asset
allocation for the ScholarShare 529 (Plan), which highlights TFI's analysis behind the recommendation
for no changes. TFI believes the glidepaths approved as part of the 2021 Program Manager RFP are
sound. They believe the glidepaths should meet TFI's expectation for a reasonable rate of expected
return while minimizing the potential “shortfalls” between expected returns and tuition inflation over
the investment horizons.

Glidepath Asset Allocation Review

Meketa has reviewed the asset allocation of the enrollment-based portfolios for validity and soundness.
Asset allocation represents the conscious decision to accept and manage risk. Real world risks and
objectives faced by investors can be complex and often conflicting as a result they cannot be
summarized in a single statistic. Rather, we must use a variety of tools to build a more complete picture.
Our analysis takes special consideration for the unique aspects of a 529 plan: short accumulation and
depletion periods. We focus on the portfolio’s effectiveness at generating returns relative to the risks
incurred while accounting for distinctive risks of 529 plans such as drawdowns/losses in the latter years
of the glidepath. Based on our analysis, the approved enrollment-based portfolios are efficient
(return for risk incurred) and sound (protective against 529s unique risks).

R
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Active Passive ESG
5 Percentile Return 11.23% 11.18% 1.07%
25 Percentile Return 8.49% 8.45% 8.40%
Expected Return 6.62% 6.60% 6.58%
75 Percentile Return 4.79% 4.77% 4.79%
95 Percentile Return 2.20% 2.21% 2.27%
Expected Standard Deviation 11.50% 11.43% 11.23%
Probability of Exceeding 5% Tuition Inflation 72.45% 72.25% 72.40%
Probability of Exceeding 3% Tuition Inflation 91.05% 91.03% 91.32%
Median Sharpe Ratio 0.46 0.46 0.47
Expected Worst Year -38.54% -38.23% -37.76%
Expected Worst Year (Last 8 years) -26.41% -26.38% -25.84%
Expected Worst Year (Last 4 years) -15.74% -15.76% -15.41%

Operational Item - ETF Cash Reserve

Approximately 2% of funds in the different ScholarShare ETF accounts are held in cash. This cash is
held for liquidity purpose to ensure the portfolio can trade on a T+1 settlement basis. While this cash
allocation can be seen as creating a “cash-drag” (a small diminishing in returns in a positive market
environment resulting from the market performance of the ETF relative to cash), it is an essential
component to the smooth functioning of ETFs held within 529 accounts. With the Federal Reserve
aggressively raising interest rates in an effort to combat decades high inflation, this year has seen
increasing upwards pressure on interest rates. With interest rates now materially higher than zero,
money market funds now offer relatively attractive yields which can help mitigate the “cash-drag”.
TFI highlights three money market funds available on the BNYM platform:

Assets Ratings 7-Day Yield
Fund Name (sB) (M/S&P) a/o 11/15/22
Dreyfus Government Cash Mgmt DGCXX $101 Aaa-mf/AAAM 0.18% 3.57%
JPMorgan US Gov't MMkt Capital OGVXX $160 Aaa-mf/AAAmM 0.18% 3.49%
Invesco Shrt-Trm Inv Gov & Agcy AGPXX $37 Aaa-mf/AAAmM 0.16% 3.70%
Conclusion

Meketa finds TFI's analysis to be comprehensive and insightful and uses consistent and reasonable
inputs in developing their conclusions. Meketa agrees that the current glidepaths are sound and should
meet TFI's expectation for a reasonable rate of expected return while being cognizant of the risks
incurred to achieve those returns. Meketa, therefore, concurs with TFI's analysis and recommendation.

EDW/KRC/IH/mp
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