Investor Behavior Research

Saving and
Investing in 529s

Jonathan Kahler, CFP®
Senior Manager, 529 Investment Product

Amanda Kane, CFA
529 Investment Analyst

Keeghan Morrison, CFP®
529 Investment Analyst

February 2024

For institutional use only. Not for distribution to retail investors.

Vanguard



Overview

Summary Statistics Market Vanguard Study Median Values Average Values

Account

Number of State 48 51
Plans reviewed o 10 owner Age

Beneficiary Age 12 13

Number of Beneficiary - -
Accounts 16 million 1.9 million

Length of account 6 7

ownership (years)
Total Assets $411 billion $56 billion Account balance $11,600 $30,000

Note: Plans included in this study— The Vanguard Plan, Arkansas, Hawaii, [daho, lowa, Missouri, North Dakota, Ohio, Pennsylvania, and Colorado.
Source: College Savings Plan Network.
Vanguard calculations, using data from Ascensus as of 12/31/2022.
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Account Value as Beneficiaries Enter College
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Beneficiariesaged 17 &18 used as a proxy for those entering college.
Source: Vanguard calculations, using data from Ascensus as of 12/31/2022.
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Percent of funded accounts for beneficiaries entering college
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Funding level is calculated for beneficiaries entering college (17- & 18-year-olds) by taking their total account balance and dividing by the cost of college. The cost of college is the average net cost of attendance reported in the College Board
Trends in College Pricing and Student Aid 2022 report ($19,250) multiplied by 4 years. Percent of funded accounts include all accounts funded up to and including that level (50% funded includes everyone funded at 50% or more).
Source: Vanguard calculations, using data from Ascensus and collegeboard.org as of 12/31/2022.
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Contribution Statistics

Contributor Types:

« Automatic contributors: rely

exclusively on one or both available
automatic investment options: recurring

contributions or payroll deductions

« Manual contributors: rely exclusively
on ad hoc contributions and/or gift
contributions

» Mixed Contributors: combine these
two approaches and boost their savings
with an ad hoc contribution in addition
to recurring contributions

Source: Vanguard calculations, using data from Ascensus as of 12/31/2022.
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Median Account balance $4,800 $9,900 $14,200 $19,500 $14,300

Proportion contributing 84% 73% 67% 60% 37%

Median annual contribution (contributing accts) $2,000 $1,900 $2,000 $2,300 $2,500
Median

Automatic Contributors 27% 44% $12,001 12 $1,300

Manual Contributors 23% 38% $11,853 1 $3,000

Mixed Contributors 1% 18% $12,587 13 $3,200

Non-Contributors 40% — $10,754 0 —



Automatic Investment Plans

At the median, automatic only investors invest $1,300 annually though automatic investment plans
At the median, mixed investors invest $1,200 annually though automatic investment plans
» 75% of automatic investments occur monthly
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Average Monthly Automatic Investment Contribution*® Contribution Frequency
Automatic Contributors Median of AIP amount total
Mixed Contributors Average of AIP amount total

Note: Monthly contributions are calculated by taking the total amount invested through automatic contribution plans and dividing by 12. Contributions were then rounded to the nearest $50 with all contributions less than $50 being rounded up.
Source: Vanguard calculations, using data from Ascensus as of 12/31/2022.
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Contribution Methods

Proportion of Contributions
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Source: Vanguard calculations, using data from Ascensus as of 12/31/2022.
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Withdrawals

All accounts

Withdrawing accounts

Non-withdrawing accounts

Proportion of accounts 12% 88%
Withdrawal rate 6% —
Proportion qualified withdrawals 98% —

Median Values:

All accounts

Withdrawing accounts

Non-withdrawing accounts

Account Owner age 54 47
Beneficiary Age 20 11
Length of account ownership (years) 9 5
Account balance $18,400 $11,000
Withdrawal amount $10,000 —

Source: Vanguard calculations, using data from Ascensus as of 12/31/2022.
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Withdrawal Destination
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Asset Allocation

Key Statistics:

» Glide Path participation ranges from
44%-67%

Source: Vanguard calculations, using data from Ascensus as of 12/31/2022.
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54%
31%
8%
5%
2%

$29.6B
$17.2B
$5.0B
$2.9B
$1.2B

Glide Path Portfolio

Stock Portfolio

Balanced Portfolio

Short-Term Investments Portfolio
Bond Portfolio

21%
18%
9%
2%

$21.0B
$5.4B
$2.7B
$0.5B

Vanguard Target Enroliment Portfolios
Aggressive Age-Based Portfolios
Moderate Age-Based Portfolios
Conservative Age-Based Portfolios



Characteristics by investment style

Investor Types:

» Pure glide path investors: hold 100% of
their assets invested in glide path portfolios

» Self-directed investors: choose their asset
allocation and hold 0% of their assets in glide
path portfolios

» Cash Investors: hold 100% of their assets
in short-term investments

» Mixed Investors: hold glide path portfolios
with other investment option

Key Statistics:

* Range of proportion of accounts for each
investor type (by plan)

Pure Glide Path: 46%-71%
Self- Directed: 22%-35%
Mixed: 4%-14%

Cash: 2%-7%

Source: Vanguard calculations, using data from Ascensus as of 12/31/2022.
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All accounts

Proportion of accounts 58% 30% 9% 3%
All accounts

Median Values:

Account Owner age 47 50 48 54
Beneficiary Age 11 13 13 19
Length of account ownership (years) 5 6 8 9
Account balance $9,800 $15,800 $15,129 $5,500
Contribution (contributing accounts) $1,800 $2,600 $2,400 $3,500
Equity allocation 53% 100% 62% 0%
Average equity allocation 51% 83% 59% 0%

V 10



Mixed and self-directed clients demonstrate increased

tolerance for market risk
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Source: Vanguard calculations, using data from Ascensus as of 12/31/2022.
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Asset Allocation by Beneficiary Age and Investor Type
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Source: Vanguard calculations, using data from Ascensus as of 12/31/2022.
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Trading Patterns

All accounts

Trading accounts Nontrading accounts

Proportion of accounts

4% 96%

All accounts

Proportion of trading accounts

based on investor type: Trading accounts Nontrading accounts
Pure Glide Path Investors 17% 59%
Self-directed Investors 55% 30%

Mixed Investors 14% 9%

Cash Investors 14% 3%

Total 100% 100%"

*Numbers do not sum to 100 due to rounding

Source: Vanguard calculations, using data from Ascensus as of 12/31/2022.

For institutional use only. Not for distribution to retail investors.
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Minimal exchange activity with patterns
consistent with market stress

Exchange Cashflows by asset Group

1.2% Cash inflows spike at
onset of COVID-19
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Note: Chart shows monthly net cashflows for each asset type.
Sources: Vanguard calculations, using data from Ascensus, as of December 31, 2022.
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K-12 Paper Preview
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K-12 Withdrawals
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Source: Vanguard calculations, using data from Ascensus as of 12/31/2022.
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Behavior Patterns of K-12 Investors

Investor Types:

* K-12 Investor:
Investors with beneficiaries ages 5-16
who made one or more qualified
withdrawals in 2022

» College Saver:
Investors with beneficiaries ages 5-16
who did not make any qualified
withdrawals in 2022, however, it is
possible that these assets will be
used for K-12 tuition at a future date.

Source: Vanguard calculations, using data from Ascensus as of 12/31/2022.
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Median Values:

All accounts

Percent of population 2.8% 97.2%
Beneficiary Age 12 11
length of account ownership (years) 5 6
Contributions (2022) $3,500 $2,000
Account value $7,500 $14,000
Withdrawals (2022) $4,300 —
All accounts
Average Asset Allocation
Equity 53% 64%
Bond 31% 31%
Cash 17% 6%



Disclosures
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Important information

For more information about Vanguard funds, visit vanguard.com to obtain a prospectus or, if available, a summary prospectus. Investment objectives, risks, charges, expenses, and
other important information about a fund are contained in the prospectus; read and consider it carefully before investing.

IMPORTANT: The projections and other information generated by the Vanguard Capital Markets Model® (VCMM) regarding the likelihood of various investment outcomes are hypothetical
in nature, do not reflect actual investment results, and are not guarantees of future results. VCMM results will vary with each use and over time.

The VCMM projections are based on a statistical analysis of historical data. Future returns may behave differently from the historical patterns captured in the VCMM. More importantly, the VCMM may
be underestimating extreme negative scenarios unobserved in the historical period on which the model estimation is based.

The VCMM is a proprietary financial simulation tool developed and maintained by Vanguard’s primary investment research and advice teams. The model forecasts distributions of future returns for a
wide array of broad asset classes. Those asset classes include U.S. and international equity markets, several maturities of the U.S. Treasury and corporate fixed income markets, international fixed
income markets, U.S. money markets, commodities, and certain alternative investment strategies. The theoretical and empirical foundation for the VCMM is that the returns of various asset classes
reflect the compensation investors require for bearing different types of systematic risk (beta). At the core of the model are estimates of the dynamic statistical relationship between risk factors and
asset returns, obtained from statistical analysis based on available monthly financial and economic data from as early as 1960. Using a system of estimated equations, the model then applies a Monte
Carlo simulation method to project the estimated interrelationships among risk factors and asset classes as well as uncertainty and randomness over time. The model generates a large set of simulated
outcomes for each asset class over several time horizons. Forecasts are obtained by computing measures of central tendency in these simulations. Results produced by the tool will vary with each use
and over time.

The Vanguard Life-Cycle Model (VLCM) is designed to identify the product design that represents the best investment solution for a theoretical, representative investor who uses the target-date funds
to accumulate wealth for retirement. The VLCM generates an optimal custom glide path for a participant population by assessing the trade-offs between the expected (median) wealth accumulation and
the uncertainty about that wealth outcome, for thousands of potential glide paths. The VLCM does this by combining two sets of inputs: the asset class return projections from the VCMM and the
average characteristics of the participant population. Along with the optimal custom glide path, the VLCM generates a wide range of portfolio metrics such as a distribution of potential wealth
accumulation outcomes, risk and return distributions for the asset allocation, and probability of ruin, such as the odds of participants depleting their wealth by age 95.

The VLCM inherits the distributional forecasting framework of the VCMM and applies to it the calculation of wealth outcomes from any given portfolio. The most impactful drivers of glide path changes
within the VLCM tend to be risk aversion, the presence of a defined benefit plan, retirement age, savings rate, and starting compensation. The VLCM chooses among glide paths by scoring them
according to the utility function described and choosing the one with the highest score. The VLCM does not optimize the levels of spending and contribution rates. Rather, the VLCM optimizes the glide
path for a given customizable level of spending, growth rate of contributions, and other plan sponsor characteristics.

A full dynamic stochastic life-cycle model, including optimization of a savings strategy and dynamic spending in retirement, is beyond the scope of this framework.

For institutional use only. Not for distribution to retail investors. M
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Important information

All investing is subject to risk, including the possible loss of the money you invest. Be aware that fluctuations in the financial markets and other factors may cause declines in the value of your account.
There is no guarantee that any particular asset allocation or mix of funds will meet your investment objectives or provide you with a given level of income. Diversification does not ensure a profit or
protect against a loss.

Investments in stocks or bonds issued by non-U.S. companies are subject to risks including country/regional risk and currency risk. These risks are especially high in emerging markets. Funds that
concentrate on a relatively narrow market sector face the risk of higher share-price volatility. Prices of mid- and small-cap stocks often fluctuate more than those of large-company stocks. It is possible
that tax-managed funds will not meet their objective of being tax-efficient. Because company stock funds concentrate on a single stock, they are considered riskier than diversified stock funds.
Investments in bonds are subject to interest rate, credit, and inflation risk. High-yield bonds generally have medium-and lower-range credit quality ratings and are therefore subject to a higher level of
credit risk than bonds with higher credit quality ratings. Although the income from a municipal bond fund is exempt from federal tax, you may owe taxes on any capital gains realized through the fund's
trading or through your own redemption of shares. For some investors, a portion of the fund's income may be subject to state and local taxes, as well as to the federal alternative minimum tax. While
U.S. Treasury or government agency securities provide substantial protection against credit risk, they do not protect investors against price changes due to changing interest rates. Unlike stocks and
bonds, U.S. Treasury bills are guaranteed as to the timely payment of principal and interest.

The information contained herein does not constitute tax advice and cannot be used by any person to avoid tax penalties that may be imposed under the Internal Revenue Code. We recommend that
you consult a tax or financial advisor about your individual situation.

Advice services are provided by Vanguard Advisers, Inc., a registered investment advisor, or by Vanguard National Trust Company, a federally chartered, limited-purpose trust company.

Foreign investing involves additional risks including currency fluctuations and political uncertainty. Stocks of companies based in emerging markets are subject to national and regional political and
economic risks and to the risk of currency fluctuations. These risks are especially high in emerging markets.

Bond funds are subject to the risk that an issuer will fail to make payments on time and that bond prices will decline because of rising interest rates or negative perceptions of an issuer’s ability to make
payments.

The Factor Funds are subject to investment style risk, whichis the chance that returns from the types of stocks in which a Factor Fund invests will trail returns from U.S. stock markets. The Factor Funds

are also subject to manager risk, which is the chance that poor security selection will cause a Factor Fund to underperform its relevant benchmark or other funds with a similar investment objective, and

sector risk, which is the chance that significant problems will affect a particular sector in which a Factor Fund invests, or that returns from that sector will trail returns from the overall stock market.

The Short-Term Inflation-Protected Securities Index Fund invests in bonds that are backed by the full faith and credit of the federal government and whose principal is adjusted periodically based on
inflation. The fund is subject to interest rate risk because although inflation-indexed bonds seek to provide inflation protection, their prices may decline when interest rates rise and vice versa. The
fund's quarterly income distributions are likely to fluctuate considerably more than the income distributions of a typical bond fund. Income fluctuations associated with changes in interest rates are
expected to be low; however, income fluctuations associated with changes in inflation are expected to be high. Overall, investors can expect income fluctuations to be high for the fund.

For institutional use only. Not for distribution to retail investors. M
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Indexes for VCMM simulations

The long-term returns of our hypothetical portfolios are based on data for the appropriate market indexes through June 30, 2022. We chose these benchmarks to provide the most complete history
possible, and we apportioned the global allocations to align with Vanguard’s guidance in constructing diversified portfolios. Asset classes and their representative forecast indexes are as follows:

U.S. equities: MSCI US Broad Market Index. Commodities: Bloomberg Commaodity Index.

Global ex-U.S. equities: MSCI All Country World ex USA Index. Mortgage-backed securities (MBS): Bloomberg U.S. Mortgage Backed Securities Index.
U.S. REITs: FTSE/NAREIT US Real Estate Index. Euro area aggregate bonds: Bloomberg Euro-Aggregate Index.
U.S. cash: U.S. 3-Month Treasury—constant maturity. U.K. aggregate bonds: Bloomberg Sterling Aggregate Index.

U.S. Treasury bonds: Bloomberg U.S. Treasury Index. Global aggregate bonds: Bloomberg Global Aggregate Index.
U.S. short-term Treasury bonds: Bloomberg U.S. 1-5 Year Treasury Bond Index. U.S. aggregate bonds: Bloomberg U.S. Aggregate Index.

U.S. long-term Treasury bonds: Bloomberg U.S. Long Treasury Bond Index. Japan aggregate bonds: Bloomberg Japanese Aggregate Index.
U.S. credit bonds: Bloomberg U.S. Credit Bond Index. Australia aggregate bonds: Bloomberg Australia Aggregate Index.
U.S. short-term credit bonds: Bloomberg U.S. 1-3 Year Credit Bond Index. Canada aggregate bonds: Bloomberg Canada Aggregate Index.
U.S. high-yield corporate bonds: Bloomberg U.S. High Yield Corporate Bond Index. Emerging markets: MSCI| Emerging Market Index.

U.S. bonds: Bloomberg U.S. Aggregate Bond Index. Developed markets ex-U.S.: MSCI| World ex-US Index.

Global ex-U.S. bonds: Bloomberg Global Aggregate ex-USD Index.

U.S. TIPS: Bloomberg U.S. Treasury Inflation Protected Securities Index.

U.S. short-term TIPS: Bloomberg U.S. 1-5 Year Treasury Inflation Protected Securities Index.
Emerging-market sovereign bonds: Bloomberg Emerging Markets USD Aggregate Bond Index.

All equity indexes below are weighted by market capitalization:

Small-cap equities: Stocks with a market cap in the lowest two-thirds of the Russell 3000 Index.
Large-cap equities: Stocks with a market cap in the highest two-thirds of the Russell 1000 Index.
Growth equities: Stocks with a price/book ratio in the highest one-third of the Russell 1000 Index.
Value equities: Stocks with a price/book ratio in the lowest one-third of the Russell 1000 Index.

For institutional use only. Not for distribution to retail investors. M



Important information

"Bloomberg®" is a service mark of Bloomberg Finance L.P. and its affiliates, including Bloomberg Index Services Limited ("BISL"), the administrator of the index (collectively, "Bloomberg") and have
been licensed for use for certain purposes by Vanguard. Bloomberg is not affiliated with Vanguard, and Bloomberg does not approve, endorse, review, or recommend the Vanguard funds. Bloomberg
does not guarantee the timeliness, accurateness, or completeness of any data or information relating to the Vanguard funds.

Morningstar data © 2022 Morningstar, Inc. All rights reserved. The information contained herein: (1) is proprietary to Morningstar and/or its content providers; (2) may not be copied or distributed; and
(3) is not warranted to be accurate, complete, or timely. Neither Morningstar nor its content providers are responsible for any damages or losses arising from any use of this information. Past
performance is no guarantee of future results.

Apple®, iPhone®, and iPad® are trademarks of Apple Inc., registered in the United States and other countries. App Store is a service mark of Apple Inc. Android™ is a trademark of Google Inc.
CFA® and Chartered Financial Analys® are trademarks owned by CFA Institute.

For more information about any 529 college savings plan, contact the plan provider to obtain a Program Description, which includes investment objectives, risks, charges, expenses, and
other information; read and consider it carefully before investing. If you are not a taxpayer of the state offering the plan, consider before investing whether your or the designated
beneficiary’s home state offers any state tax or other benefits that are only available for investments in such state's qualified tuition program. Vanguard Marketing Corporation serves as
distributor for some 529 plans.

For institutional use only. Not for distribution to retail investors. M
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Important information

London Stock Exchange Group companies include FTSE International Limited ("FTSE"), Frank Russell Company ("Russell"), MTS Next Limited ("MTS"), and FTSE TMX Global Debt Capital Markets
Inc. ("FTSE TMX"). All rights reserved. "FTSE®," "Russell®," "MTS®," "FTSE TMX®," and "FTSE Russell," and other service marks and trademarks related to the FTSE or Russell Indexes are
trademarks of the London Stock Exchange Group companies and are used by FTSE, MTS, FTSE TMX, and Russell under license. All information is provided for information purposes only. No
responsibility or liability can be accepted by the London Stock Exchange Group companies nor its licensors for any errors or for any loss from use of this publication. Neither the London Stock
Exchange Group companies nor any of its licensors make any claim, prediction, warranty, or representation whatsoever, expressly or impliedly, either as to the results to be obtained from the use of the
FTSE Indexes or the fitness or suitability of the indexes for any particular purpose to which they might be put.

The index is a product of S&P Dow Jones Indices LLC (“SPDJI”) and has been licensed for use by Vanguard. Standard & Poor's® and S&P® are registered trademarks of Standard & Poor’s Financial
Services LLC (“S&P”); Dow Jones® is a registered trademark of Dow Jones Trademark Holdings LLC (“Dow Jones”); S&P® and S&P 500® are trademarks of S&P; and these trademarks have been
licensed for use by SPDJI and sublicensed for certain purposes by Vanguard. Vanguard product(s) are not sponsored, endorsed, sold, or promoted by SPDJI, Dow Jones, S&P, or their respective
affiliates, and none of such parties make any representation regarding the advisability of investing in such product(s) nor do they have any liability for any errors, omissions, or interruptions of the index.

Center for Research in Security Prices, LLC (CRSP®) and its third-party suppliers have exclusive proprietary rights in the CRSP® Index Data, which has been licensed for use by Vanguard but is and
shall remain valuable intellectual property owned by, and/or licensed to, CRSP®. The Vanguard Funds are not sponsored, endorsed, sold or promoted by CRSP®, The University of Chicago, or The
University of Chicago Booth School of Business and neither CRSP®, The University of Chicago, or The University of Chicago Booth School of Business, make any representation regarding the
advisability of investing in the Vanguard Funds.

The Russell Indexes and Russell® are registered trademarks of Russell Investments and have been licensed for use by The Vanguard Group. The products are not sponsored, endorsed, sold, or
promoted by Russell Investments, and Russell Investments makes no representation regarding the advisability of investing in the products.

“Dividend Achievers” is a trademark of The NASDAQ OMX Group, Inc. (collectively, with its affiliates, “NASDAQ OMX”) and has been licensed for use by The Vanguard Group, Inc. Vanguard mutual
funds are not sponsored, endorsed, sold, or promoted by NASDAQ OMX, and NASDAQ OMX makes no representation regarding the advisability of investing in the funds. NASDAQ OMX MAKES NO
WARRANTIES AND BEARS NO LIABILITY WITHRESPECT TO THE VANGUARD MUTUAL FUNDS.

The funds or securities referred to herein are not sponsored, endorsed, or promoted by MSCI, and MSCI bears no liability with respect to any such funds or securities. The prospectus or the Statement
of Additional Information contains a more detailed description of the limited relationship MSCI has with Vanguard and any related funds.

The Global Industry Classification Standard ("GICS") was developed by and is the exclusive property and a service mark of MSCI Inc. ("MSCI") and Standard and Poor's, a division of McGraw-Hill
Companies, Inc. ("S&P") and is licensed for use by Vanguard. Neither MSCI, S&P, nor any third party involved in making or compiling the GICS or any GICS classification makes any express or
implied warranties or representations with respect to such standard or classification (or the results to be obtained by the use thereof), and all such parties hereby expressly disclaim all warranties of
originality, accuracy, completeness, merchantability, or fitness for a particular purpose with respect to any such standard or classification. Without limiting any of the foregoing, in no event shall MSCI,
S&P, any of its affiliates, or any third party involved in making or compiling the GICS or any GICS classification have any liability for any direct, indirect, special, punitive, consequential, or any other
damages (including lost profits) even if notified of the possibility of such damages.

DOLU: 10/13/2024

© 2024 The Vanguard Group, Inc. All rights reserved. Vanguard Marketing Corporation, Distributor of the Vanguard Funds. ISGSAIPGEN 022024
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