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Educated alpha: A path to active
for college savers

e When structuring glide paths to achieve investor goals, Vanguard employs a
goals-based investment framework. By using the Vanguard Life-Cycle Investing
Model (VLCM) to create its 529 plan glide path, Vanguard focuses on designing
solutions that can effectively fund education expenses.

e Including actively managed funds within a strategic portfolio can offer the
chance to achieve higher returns while keeping a similar level of market risk
exposure. For investors willing to tolerate benchmark-relative performance
volatility, actively managed investments can be a valuable tool within glide
paths designed for college savings goals.

e We introduce within the VLCM a unified framework to recommend an allocation
to actively managed funds that balances the taking of active risk with the
funding of an education. Our framework—which uses active risk aversion to
account for investor sensitivity to active performance—produces a glide path for
active target enrollment portfolios that offers 529 plan investors the opportunity
to access outperformance from strong active management while taking on the
level of market risk that is appropriate for them.
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This paper introduces an expansion to our goals-
based investing framework by considering
investor preference for active management. We
suggest a new glide path, one that includes active
management and keeps the portfolio centered

on educational funding while seeking measured
alpha opportunities. Thus, the new glide path can
meet the needs of 529 plan investors desiring to
aim for a degree of excess returns.

First steps: A journey to the glide path

Funding a college education requires careful
planning, diligent savings, and prudent
investment selection. State-sponsored 529
plans are designed to aid investors on this
journey, both through tax-advantaged savings
and the proliferation of tools and services
offered by state providers.l The advances

made in this space over the last decade have
provided parents with a multitude of choices for
assistance and presented these investors with

Notes on risk

more opportunities than ever—but they have also
increased the need to meet investor preferences
via simple, understandable options.

Glide paths within 529 plans simplify investment
decisions, as they offer professionally managed,
all-in-one options, built specifically to meet
educational spending goals. In Vanguard-
supported plans, index-based target enrollment
and age-based solutions provide accessible
options, well-aligned to most investors. However,
some investors may want both goal alignment
and the possibility of excess returns.

Over the past decade, investment lineups in 529
plans have evolved. Relatively simple menus of
static and age-based portfolios have morphed
into sophisticated investment infrastructures
designed to meet an expanding range of investor
goals. Some of these new goals are driven by
regulatory changes—for example, because K-12
education expenses are now covered by 529 plans,
supporting those expenses may be a goal.

IMPORTANT: The projections and other information generated by the Vanguard Capital Markets
Model® (VCMM) and the Vanguard Life-Cycle Investing Model (VLCM) regarding the likelihood of

various investment outcomes are hypothetical in nature, do not reflect actual investment results, and
are not guarantees of future results. Distribution of return outcomes from the VCMM are derived from
10,000 simulations for each modeled asset class. Simulations are as of October 31, 2025. Results from
the model may vary with each use and over time. Please see Appendix 4, on page 12, for more
information on the VCMM and Appendix 5, on page 13, for more information on the VLCM.

All investing is subject to risk, including the possible loss of the money you invest. 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. Investments in bonds are subject to interest rate, credit, and inflation risk.
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.

1 Also known as “qualified tuition plans,” state-sponsored 529 plans are authorized by Section 529 of the Internal Revenue Code.



At the center of the advances in the 529 plan
investment lineup is the adoption of target
enrollment glide paths, which now serve as

the investment approach of choice for many
participants. Within 529 plans, Vanguard glide
paths have been predominantly index-based,
emphasizing low cost, broad diversification, and
implementation simplicity. This approach has
been effective in delivering scalable, accessible
solutions across a wide participant base.

As plans evolve, many industry-leading 529 plan
providers now offer multiple glide-path options
within the same plan, including fully passive
(index-based) glide paths and glide paths with
varying degrees of exposure to actively managed
funds, from partial to full. This reflects a broader
industry shift toward investor choice and
customization, particularly within larger plans
capable of supporting additional complexity.

Book-smart on selection: Active in
strategic portfolios

Any investor seeking to manage their portfolio's
risk in relation to their goal will find that broadly
diversified index funds form a strong investment
foundation. That fact, however, does not preclude
a college-focused investor from taking active

risk. Although passive strategies remain the
foundation for many investors, active strategies
are increasingly being used to complement core
exposures, particularly in areas where investment
managers see opportunity to generate excess
return or manage risk more dynamically.

With both plan sponsors and participants
increasingly focused on outcomes, it can be
prudent to provide a range of options for
strategies that may improve risk-adjusted
returns beyond fully indexed solutions. Plans
that serve broad sets of investors may consider

offering tiered solution lineups to better match
various investor risk or return preferences. In this
way, determining the appropriate reasonable
range of solutions is an important part of plan
lineup evolution. A glide path that incorporates
some active management can provide a suitable
but differentiated investment option while
retaining the professional management
inherent in glide-path solutions.

Prior Vanguard research (Patterson, Lawrence,
and Ertl, 2024) has shown that, rather than
providing purely higher or lower market risk,
actively managed funds increase benchmark-
relative dispersion of returns. Incorporating
actively managed investments can provide
investors with the opportunity to earn excess
returns while keeping the core risk profile similar
to that of the underlying benchmark. A glide path
that allocates to active in a benchmark-aware
manner keeps the focus on providing appropriate
excess return potential relative to the investor
goal, rather than simply seeking excess returns.
For plan sponsors and investors alike, having

a strong understanding of these core points

can help ensure that they make an informed,
confident assessment of the appropriateness

of an investment in active.

Selecting fund managers with a proven track
record of diligent and disciplined alpha generation
is a crucial step when integrating active in a
strategic portfolio. Vanguard seeks to work with
active managers that demonstrate long-term
capability while also providing funds that do not
have excessive costs. Our approach reflects our
finding that higher-cost managers are less likely
to show long-term net outperformance—and
taking it gives us confidence that we will give our
investors the best chance to achieve consistent,
long-term excess returns, allowing their portfolios
to support their goals without excessive
management expenses.?

2 For more information on our manager selection and evaluation, see Piro and Shuman (2025).



Keep the main thing the main thing

A simple and obvious—but also crucial—fact when
it comes to building portfolios that give investors
the best chance of meeting any time-sensitive
savings goal is that the goal should drive the
asset allocation. So too with college savings.3
We analyze this paradigm in key stages via the
VLCM, as detailed by Aliaga-Diaz et al. (2025).
The model bases decisions on portfolio
construction in financial utility and considers the
trade-offs between increasing returns, expected
educational costs, and portfolio stability in
deriving a glide-path recommendation. Figure 1
offers a schematic of the VLCM, detailing its
inputs and outputs.

This approach served as the architecture to
create our passive-only Target Enrollment
Portfolio glide path, a robust option for 529 plan
investors.* But even as we build upon our VLCM
framework to consider the investor preference for
active, the core attributes that drive the glide-
path decision remain the same. So we tell the
model important information: How much are
investors saving? How much of the cost of college
do they expect to fund? What is the household's
general risk attitude? For how many years will
they save in the 529 plan—and for how many
years will they draw down from it?

This process is further detailed in Daga and Hassett (2023).
As detailed in Donaldson et al. (2020).

o Ul MW

Our answer to each of these questions is
informed by observation and analysis of actual
investor characteristics.> The model then uses
this information to evaluate possible optimal
glide paths, leveraging simulations of expected
asset class returns from the Vanguard Capital
Markets Model (VCMM) to project outcomes.®
The primary context in which the VLCM evaluates
asset allocation ties outcomes to goal
achievement, focusing on the ability of the total
portfolio to support educational spending. The
VLCM also factors the stability of the portfolio
into the glide-path evaluation process, rewarding
gains and penalizing losses to reflect how
investors will experience market turbulence.

We build upon the foundation of the VLCM here,
with a key extension that incorporates
Vanguard's research on active-passive portfolios
as detailed in Harvey, Renzi-Ricci, and Aliaga-Diaz
(2024). Active risk aversion is introduced as an
encapsulation of investor preferences toward the
inherent benchmark-related volatility introduced
by active management. An investor's active risk
aversion provides a quantitative reflection of the
volatility of excess returns, and it blends with our
other behavioral inputs around savings and
spending, forming a multifaceted evaluation.
Informed by investor preference, these inputs
enable the VLCM to right-size the allocation to
active and maintain goal achievement as the
core objective.

See Appendix 2, on page 10, for investor assumptions used for our active glide path.
For more details on the VCMM and the VLCM, see Appendixes 4 and 5, on pages 12 and 13.



FIGURE 1

The Vanguard Life-Cycle Investing Model for college savers

INPUTS

Investor circumstances for
education savings

Initial capital

Accumulation time horizon

Decumulation time horizon

Contribution rate

Behavioral preferences

e Myopic loss aversion sensitivity

¢ Income shortfall aversion sensitivity

Rational preferences

o Risk aversion

e Preferences toward timing of
consumption

VCMM asset class return projections

e Domestic market equity

e International equity

e Domestic market fixed income
¢ International fixed income

e Inflation-linked bonds
(short, intermediate, broad)

e Government bonds
(short, intermediate, long, broad)

o Commodities

e Inflation

OUTPUTS

Source: Vanguard.

Custom glide path

Equity percentage

Beneficiary age

Portfolio analytics

Simulated wealth distributions
through time

Simulated consumption distributions
through time

Risk metrics such as portfolio return
volatility, consumption volatility, and
wealth volatility

Probability of success, given a goal

Potential benefit of customization
(certainty fee equivalent)—quantifies
the benefit of a custom glide path
versus an alternative glide path in
units of expense ratio or advisory fee




A practical example: The Vanguard active
Target Enroliment Portfolio glide path

It is this framework that underpins the
construction of the Vanguard active Target
Enrollment Portfolio glide path. For this, we
consider the case of a hypothetical 529 plan
investor, using five different asset classes
available for investment. For three of these asset
classes, active options are viable, with varying
levels of expected alphaq, tracking error, and

FIGURE 2

management fees. Asset class returns are derived
from the VCMM, with active options reflecting
expected deviation from passive assets.

We then evaluate our investor, assuming an
expected moderate tolerance for active risk.
Using the VLCM, we optimize an active Target
Enrollment Portfolio glide path to meet this
investor's needs with a blend of passively and
actively managed assets (see Figure 2).

Vanguard active Target Enroliment Portfolio glide path
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Note: The chart shows the portfolio allocation over time for the Vanguard active Target Portfolio glide path, with both active and passive equity and fixed income

investments shown.
Source: Vanguard.



Investing in an active-passive glide path allows an those of a similarly invested passive-only Target

investor to access a higher level of expected Enrollment Portfolio glide path, we find that the
return for a similar level of risk. When projecting active Target Enrollment Portfolio glide path
the expected outcomes of the active Target supports better outcomes at both the median
Enrollment Portfolio glide path compared with and the 5th percentile (see Figure 3).

FIGURE 3

Our simulations show differences in expected outcomes for the active versus passive-only
Target Enrollment Portfolio glide paths

Simulated return differential—Vanguard active Target Enrollment Portfolio glide path versus Vanguard
passive-only Target Enrollment Portfolio glide path

Vanguard Target Enroliment Median Median Sth-percentile Median
Portfolio glide path wealth at 18 return return volatility
Active $72,736.20 7.38% 3.89% 9.93%
Passive-only $67,621.98 6.61% 3.11% 9.24%

Notes: Our calculations assume a 22-year investment horizon (starting at beneficiary age 0 and ending at beneficiary age 22) and use the portfolio allocations
of the Vanguard active Target Enrollment Portfolio glide path set forth in Figure 2 on page 6, and the returns generated by the VCMM. For the Vanguard active
Target Enroliment Portfolio glide path, exact allocations are used. For the Vanguard passive-only Target Enroliment Portfolio glide path, allocations to active are
fully replaced with the corresponding passive asset class. VCMM simulations are compiled as of October 31, 2025. For more information about the VCMM, see
Appendix 4, on page 12. See Appendix 3, on page 11, for assumptions on hypothetical active investments used in this figure.

Sources: Vanguard calculations, using asset-return projections from the October 31, 2025, running of the VCMM.

IMPORTANT: The projections and other information generated by the 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. Distribution of return outcomes from VCMM are derived from 10,000

simulations for each modeled asset class. Simulations are as of October 15, 2025. Results from the model may vary with each use and over time. For more
information on the VCMM, see Appendix 4.



This is not a free lunch; investors will be expected
to tolerate increased volatility, along with the
periods of performance differentials against the
passive benchmark that are shown in Figure 4.
Our projections suggest a 3.6% absolute return
lag in a downside, 5th-percentile scenario and
underperformance in approximately 37.5% of
simulated annual periods.” This does not change
the basic expectation: that strong active
management offers the possibility of
outperformance over a longer time horizon.

In the context of education savings, such a
possibility can lead to higher levels of wealth
and thus better support the college funding of
the beneficiary.

The introduction of active glide paths is not
intended to replace traditional passive glide
paths, but to supplement investment line-ups
and offer more choices to a broad investor
audience. It allows for continuity for existing
investors, while enabling adoption for new or
existing investors. Broadening the range of
choices permits plan sponsors to both better
serve their existing 529 plan investors for whom
active management is suitable and appeal to new
investors who seek 529 plans with options aligned
to their preferences.

FIGURE 4

Our simulations show we can expect a range
of performance differentials for our active
glide path against the passive portfolio

Distribution of expected excess returns of the
Vanguard active Target Enrollment Portfolio
glide path
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Notes: Our calculations assume a 22-year investment horizon (starting at
beneficiary age 0 and ending at beneficiary age 22) and use the portfolio
allocations of the Vanguard active Target Enroliment Portfolio glide path set
forth in Figure 2 on page 6, and the returns generated by the VCMM. The
chart presents the range of expected excess return for any given year and
includes all estimates for the glide path across the investment horizon. VCMM
simulations are compiled as of October 31, 2025. For more information about
the VCMM, see Appendix 4, on page 12. See Appendix 3, on page 11, for
assumptions on hypothetical active investments used in this figure.

Sources: Vanguard calculations, using asset-return projections from the
October 31, 2025, running of the VCMM.

IMPORTANT: The projections and other information generated by the 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. Distribution of return outcomes from VCMM are derived
from 10,000 simulations for each modeled asset class. Simulations are as of
October 15, 2025. Results from the model may vary with each use and over
time. For more information on the VCMM, see Appendix 4.

7 Calculated as the percentage of simulated years in our distribution of 22 years and 10,000 simulations (220,000 total events) where excess returns are less

than 0.00%.



Conclusion

Choosing the right portfolio to match an
investor's goal is never simple. Vanguard strives
to provide investment options that leverage our
advanced modeling and professional expertise
to provide glide-path portfolios that meet clients
where they are. We keep the education savings
goal at the core of our portfolio modeling,
ensuring that support for covering the cost of
college is the primary motivator behind our
portfolio design.

A glide path that follows the framework outlined
above can leverage actively managed investments
to provide a strong portfolio option for college
savers. Including actively managed investments in
a glide path can offer higher returns for only a
measured increase in volatility, improving investor
outcomes for those willing to tolerate periods of
active underperformance. Vanguard designs an
active-passive glide path that promotes investor
achievement in the long-term while taking a
considered degree of active risk, consistent with
industry practices, along the way.

Many investors will remain well served by passive-
only options, such as the current Vanguard Target
Enrollment Portfolios. Simple, index-based glide
paths offer a terrific starting point for investors
who aim for low-cost, set-it-and-forget-it goal
alignment. For those investors willing to tune out
the short-term noise from active management,
using the active Target Enrollment Portfolio glide
path we propose can lead to improved outcomes
for college savings and increased ability to fund
the beneficiary's education. In the end, investor
choice leads the way. Offering a focused slate of
goals-based investment options can more fully
service participants and help guide them toward
successfully meeting their college savings goals.
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Appendix 1

FIGURE 5

Allocation to active: The Vanguard active
Target Enrollment Portfolio glide path versus
industry peers
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Notes: The range (from “industry minimum" to “industry maximum") reflects
comparative glide paths offered for the states of lllinois, California, and New
Hampshire. California data are as of April 1, 2024; lllinois data are as of
September 30, 2024; and New Hampshire data are as of October 1, 2025.

Sources: Vanguard and Morningstar, Inc.
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Appendix 2

FIGURE 6

VLCM inputs and values used in creating the
Vanguard active Target Enroliment Portfolio
glide path

Input Value

Savings target $2,500/year

Spending target College tuition over four years

Level of risk aversion Moderately conservative

Wealth divided by number of
years with access to loans

Spending rule

Level of loss aversion High
Household assets Average
Age of beneficiary when Birth

savings begins

Loan availability Up to $15,000

As-of date for VCMM
return simulations

October 31, 2025

Notes: Investor characteristics refer to specifications in real U.S. dollars. “As-
of date for VCMM return simulations" refers to the date at which the VCMM
was run (that is, the asset-return projections are from the October 31, 2025,
running of the VCMM). For more information on the VCMM, see Appendix &,

on page 12. For more information on the VLCM, see Appendix 5, on page 13.

Source: Vanguard.



Appendix 3

FIGURE 7
Expectations for active management in the prospective Vanguard active Target Enrollment
Portfolios, based on simulations

Expected
Alpha (gross) tracking error Information Fees Alpha (net)
(basis points) (basis points) ratio (basis points) (basis points)
International equity 175 350 0.5 35 140
U.S. equity 120 400 0.3 29 91
U.S. fixed income 60 75 0.8 20 40

Notes: Assumptions reflect potential active investment performance of varying levels for fund managers. Active performance is expected to vary over time and
may differ from expectations. All figures shown in the table are based on Vanguard calculations and reflect simulated performance. Values in the table reflect the
central tendency and long-term averages for the active investments.

Source: Vanguard.
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Appendix 4

The Vanguard Capital Markets Model
IMPORTANT: The projections and other
information generated by the Vanguard Capital
Markets Model 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 important, 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,

12

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.



Appendix 5

The Vanguard Life-Cycle Investing Model

The 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 set 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.

13

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.
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hedging risk, and derivatives risk. The portfolio is also subject to investment style risk, index
sampling risk, and nondiversification risk. For more information regarding the portfolio risk
factors, please refer to the Explanation of the Risk Factors of the Portfolios section of the

Program Description. v d(

Diversification does not ensure a profit or protect against a loss.
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