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Sharpen your approach to minimizing ETF expenses
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Much has changed since 2000, when investors using pooled investment
products were paying fees of nearly 1% a year for equities and 0.76%
for fixed income.! The rise of indexing—increasingly accessed through
exchange-traded funds—has put lasting downward pressure on

investment costs.?

Expense ratios among products in a given
category frequently differed two decades ago by
10 to 20 basis points, but today these differences
are often as low as 1to 2 bps. (A basis point is
one-hundredth of a percentage point.) Given such
slight distinctions among competing ETFs' expense
ratios, other cost-related factors have become
more important when selecting an indexed ETF.

This has led to a shift from comparing ETFs on
expense ratio alone to comparing them based on
the total cost of ownership, which encompasses
a more complete range of dimensions. Broadly,
TCO includes an ETF's direct fund expenses
(expense ratio), costs of trading (bid/ask spread

and premium/discount volatility), and tracking
mismatch between the ETF and its benchmark.

But how should investors weigh these different
drivers of TCO?

This brochure aims to help investors make more
carefully considered judgments as they choose
among similar ETFs. We'll explore each of these
costs and recommend ways to evaluate an ETF
based on each cost factor. We will also make clear
how each factor's relative importance depends

on the investment's time horizon and portfolio
construction goal as well as the size of the trade
an investor wishes to make.

An ETF's total cost of ownership ©

Expense ratio @ Spread @ Premium/discount volatility @ Tracking error @ Market impact costs

ETF expense ratio

Sources: Vanguard, based on data from Bloomberg.
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Overall, the value of owning a Vanguard ETF® is the potential advantage of benefiting from our long-
term focus on keeping costs low for investors. For those costs that only investors can control, we

provide guidance on how to help keep those in check.

1 Source: 2023 Investment Company Fact Book, year 2000 asset-weighted expense ratios for equity and bond mutual funds.

2 Total assets under management in U.S.-listed ETFs as of December 31, 2023, were $8.1 trillion, based on data from Morningstar, Inc.

For institutional and sophisticated investors only. Not for public distribution.



ETF EXPENSE RATIO

Expense ratios

We'll discuss expense ratios first because they are pivotal. They're a
variable that investors can control, and throughout Vanguard's nearly

50-year history, we have been keeping downward pressure on expense

ratios and helping investors to maximize returns.

Moreover, low expense ratios grow increasingly
important over time, as they have proven to be a
driver of long-term performance.® Simply put, the
less investors pay, the more return they keep. And
the more they keep, the more that return can
compound over time.

Vanguard fund expense ratios, by design,

tend to decrease as a fund's assets under
management increase. This in part reflects
Vanguard's ownership structure. Vanguard is
owned by its funds, which in turn are owned by
Vanguard's fund shareholder clients. Because
of declining expense ratios, aggregate expense-
ratio costs to Vanguard investors will likely have
fallen by $1 billion between 2022 and 2025.4

Some other fund sponsors have begun lowering
costs to investors, following the trail blazed by
Vanguard almost five decades ago. Although
some non-Vanguard investment products have
expense ratios as low as—and sometimes lower
than—Vanguard's, our structure requires that we
seek to continue driving down costs for investors.

And as low-cost indexing has become
commoditized, issuers have had increasing
difficulty distinguishing themselves as the
lowest-cost provider. It also shifts the attention
to the other costs to consider before deciding on
the right ETF to buy.

Across our entire lineup, and viewed through the
lens of which products investors actually own,
Vanguard remains one of the lowest-cost fund
and ETF providers. The chart that follows shows
an asset-weighted industrywide comparison of
Vanguard ETF expense ratios and those of all
other issuers.

ETFs are lowering the cost of investing
year by year

40—
v SPY becomes
.g 304 first U.S.-listed
% ETF
gy
E 207 All non-
§ Vanguard
g ETFs
"
2 10- +
3 Vanguard All
w introduces VTI Vanguard
0 ETFs

T T T T T
1993 1998 2003 2008 2013 2018

Note: SPDR S&P 500 ETF Trust (SPY) launched on January 29, 1993, and
Vanguard Total Stock Market ETF (VTI) launched on May 24, 2001.

Sources: Vanguard, based on data from Morningstar, Inc., from January 1993
through December 2022.

What Vanguard offers: Vanguard has a long history of aiming to lower costs, and the
industry has followed suit. It's a result of more and more clients trusting their financial

future to Vanguard.

3 Source: Bloomberg, based on 10-year returns of all U.S.-listed ETFs that existed within the period from November 17, 2013, through November 17, 2023.
4 How Vanguard plans to return $1 billion to shareholders by 2025. Vanguard, February 1, 2022.
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ETF SPREAD

How bid-ask spreads can add to costs

The bid-ask spread—the difference between the highest price a buyer
is willing to pay and the lowest price a seller is willing to accept—is

at the center of every ETF trade and is an explicit cost realized when
buying or selling an ETF.

Many market forces influence the bid-ask spread. changing is a crucial factor in determining
Ultimately it's set by market participants, which where to set those bids and offers. In fast-
include the investing public as well as institutions moving markets, market makers must provide
that make markets in an ETF. a larger range between the prices at which

they're willing to buy and sell a security. That's
because if they buy and the market quickly
turns against them, they could end up selling
for a lower price and taking a loss.

At least three broad factors go into the spread,
which in turn reflects the overall characteristic of
a market in a particular ETF. These factors are:

e The ETF's volume, or turnover; lower volume
often points to wider spreads. If an ETF
turns over quickly, the market maker carries
less market-movement risk and can set the
spread tighter. For ETFs with lower volume,
the market-movement risk grows, because
recycling that risk takes more time, leading
to wider spreads. Wider spreads are the only
way a market maker can recoup the costs of
holding securities for longer.

¢ Liquidity of the underlying securities; lower
liquidity generates wider bid-ask spreads,
especially when the ETF's volume is lower. An
S&P 500 ETF, in which all the underlying stocks
are readily tradable, would be relatively easy to
buy or sell in any market. So we would expect
such an ETF to trade with a tight spread that
reflects the underlying basket of securities.
But other ETFs, such as one that holds small-
capitalization stocks, might see more frequent

o Volatility of the ETF's underlying securities; liquidity-constrained environments that make it
broader market volatility often affects harder to buy and sell the underlying securities
spreads. Besides the time it takes to turn at a fair price. This could affect the ETF's
over that risk, the speed at which prices are spreads more significantly.

What's a bid-ask spread, and what goes into one?

Buyer Seller
Best bid Best ask Range of asks

Range of bids
o umm———— 11T

Three broad factors can influence bid-ask spread:
Volume (turnover)
Volatility of the underlying securities
Liquidity of the underlying securities

Source: Vanguard.

of our goal is to offer ETFs with broad use cases, which results in greater applicability and

0 What Vanguard offers: Vanguard has some of the most liquid ETFs on the market today. Part
liguidity. In many cases, investors don't have to choose between a low expense ratio or a low

spread, because we aim to—and often are able to—provide both.
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Expense ratios and spreads
in the real world

Because both expense ratios and trading spreads are explicit costs
to the investor, keeping both to a minimum is optimal. Depending
on an investor's time horizon, one may matter more than the other.
Specifically, for shorter holding periods, spread matters more. For
longer periods, expense ratio will matter more.

But when do you cross over from a short period to a long one?

) . At Vanguard,
It's sooner than you may think.
Some categories—such as credit ETFs, S&P 500 ETFs, and WE belleve that

Treasury ETFs—tend to have high liquidity and trading volume. :
The high liquidity is a result of some investors, particularly keeplng bOth

institutions, using such ETFs to quickly gain ex.po.sur-e .to a eXpense I‘atIO and
sector or sub-asset class and then get out. This liquidity can

result in tighter spreads that all investors benefit from. Some Spread COStS IOW
ETFs with high liquidity may have higher expense ratios too, .

but if you must choose between two similar ETFs, when should 1S 1mp01‘tant to an
you choose the one with the tighter spread versus the lower , . e
expense ratio? ETF S Vlablhty,

At Vanguard, we believe that keeping both expense ratio and and we alm tO
spread costs low is important to an ETF's viability, and we aim

to keep both low. Still, if you face a choice between two similar keep bOth IOW,

ETFs with different spreads and expense ratios, consider their
breakeven, as illustrated by the two examples on the next page.

In the first example, SPDR S&P 500 ETF Trust (SPY) trades at

a lower spread than Vanguard S&P 500 ETF (VOO), and in the
second example, iShares iBoxx $ Investment Grade Corporate
Bond ETF (LQD) trades at a lower spread than Vanguard
Intermediate-Term Corporate Bond ETF (VCIT). So the cost to
initiate ownership in VOO and VCIT is higher. However, the lower
expense ratios of VOO and VCIT give investors in each of those
ETFs an advantage the longer they hold it. This advantage starts
at 17 days of ownership for investors in VOO compared with
SPY. For investors in VCIT, the advantage starts at 13 days of
ownership compared with LQD. In both cases, the savings only
increase the longer that either ETF is held.
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Total cost of ownership: VOO versus SPY

0.12% ETF Benchmark Investment objective
a spY VOO Standard & The Fund seeks to track the
G Poor's 500 performance of a benchmark index
g 008 — Index that measures the investment
3 s .
° X return of large-capitalization stocks.
% 17 calendar days until
VOO becomes lower cost
g than SPY SPY Standard &  The Trust seeks to achieve its
S 004 Poor's 500 investment objective by holding a
5 voo Index i
L portfolio of the common stocks
that are included in the Index (the
"Portfolio"), with the weight of each
0.00 stock in the Portfolio substantially

1 \ I \ I \ \ \ \ \ \ i ;
0 30 60 90 120 150 180 210 240 270 300 330 360 corresponding to the weight of such

. stock in the Index.
Days since purchase

Total cost breakdown

Total cost of ownership per $100,000

Round-trip
ETF Expense ratio bid-ask spread 1-year 5-year 10-year
VOO 0.0300% 0.0051% $35.15 $155.15 $305.15
SPY 0.0945% 0.0024% $96.86 $474.86 $947.36

Notes: The figure compares Vanguard S&P 500 ETF (VOO) and SPDR S&P 500 ETF Trust (SPY). There may be other material differences between products that must
be considered prior to investing. Expense ratios are as per the most recent prospectus for each ETF. Bid-ask spread totals may appear off due to rounding of displayed
data. Bid-ask spreads appearing throughout this brochure are time-weighted averages for each trading day in 2022. Round-trip refers to adding the bid-ask spread at
the time of purchase to the bid-ask spread at the time of sale. Spreads have historically been wider in volatile markets and relatively narrow in low-volatility markets.

Sources: Vanguard, based on data from Morningstar, Inc.

Total cost of ownership: VCIT versus LQD

0.16% — LoD ETF Benchmark Investment objective
a VCIT Bloomberg The Fund seeks to track the
2 012 4 U.S. 5-10 performance of a market-weighted
§ Year corporate bond index with an
% 13 calendar days until Corporate intermediate-term dollar-weighted
6 (008 - VCITbecomeslower cost Bond Index average maturity.
§ than LQD
© LQD MarkitiBoxx The Fund seeks to track the
§ verr USD Liquid investment results of an index
= 004 Investment composed of U.S. dollar-
Grade Index denominated, investment-grade
0.00 corporate bonds.

T T T T T T T T T T T T
0 30 60 90 120 150 180 210 240 270 300 330 360
Days since purchase

Total cost breakdown

Total cost of ownership per $100,000

Round-trip
ETF Expense ratio bid-ask spread 1-year 5-year 10-year
VCIT 0.0400% 0.0133% $53.25 $213.25 $413.25
LQD 0.1400% 0.0098% $149.84 $709.84 $1,409.84

Notes: The figure compares Vanguard Intermediate-Term Corporate Bond ETF (VCIT) and iShares iBoxx $ Investment Grade Corporate Bond ETF (LQD). There
may be other material differences between products that must be considered prior to investing. Expense ratios are as per the most recent prospectus for each
ETF. Bid-ask spread totals may appear off due to rounding of displayed data. Bid-ask spreads appearing throughout this brochure are time-weighted averages
for each trading day in 2022. Round-trip refers to adding the bid-ask spread at the time of purchase to the bid-ask spread at the time of sale. Spreads have
historically been wider in volatile markets and relatively narrow in low-volatility markets.

Sources: Vanguard, based on data from Morningstar, Inc.
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PREMIUM/DISCOUNT VOLATILITY

Understanding ETF premiums
and discounts

ETFs sometimes trade at a value that's disconnected from their
actual net asset value (NAV). When an ETF fetches a market price
above NAV, it's said to be trading at a premium, and when it trades
below NAYV, it's said to be trading at a discount.

The price of an ETF reflects multiple factors:

o Current supply and demand for that ETF.
9 Fair value of the ETF's current constituents.

9 Costs related to the underlying constituents.

The creation-redemption mechanism allows The biggest risk arises when an investor buys an
market makers and fund sponsors to keep the ETF when it's trading at a substantial premium
supply of shares in line with the demand for the and then sells it at a substantial discount.

ETF. Assuring that this mechanism runs smoothly
is important for keeping the ETF's price and, by
extension, its premium or discount in line with its

This is why focusing on the volatility of the
premium and discount is more important than
looking solely at specific premiums or discounts.

fair value. " ) ]

The volatility reflects an uncertainty cost, with
Unlike expense ratios and spreads, a premium higher volatility meaning a greater probability
or discount is not an explicit cost. In fact, ETF that an investor will realize a cost upon selling. So
premiums and discounts don't always result in plan ahead by taking note of the ETF's volatility,
transaction costs, which makes quantifying them and beware of selling during volatile market
more difficult. Costs related to the premium environments, when an ETF may be facing sell-
or discount become more apparent when an side pressure.

investor sells.

The creation-redemption mechanism allows market makers
and fund sponsors to keep the supply of shares in line with
the demand for the ETF.

For institutional and sophisticated investors only. Not for public distribution. 7



Premiums and discounts in the real world

To illustrate why being mindful of premiums and discounts is
important, it's helpful to look at two ETFs—we'll call them A and B—
for which premiums and discounts manifest in different ways.

Although the average premium of 18 basis Because it's tough to know where either ETF will
points for ETF A might at first blush seem to be trade on a given day, observing the volatility—as
a bigger risk than the average premium of zero measured by standard deviation—can help an
basis points for ETF B, this is not the case. investor plan ahead. In this case, the volatility

of ETF A's premium is 7 bps, versus more than

That's because the volatility that ETF B exhibits double that for ETF B at 18 bps.

turns out to potentially create the worst-case

scenario of buying high and selling low, versus The takeaway is that a steady premium, as ETF
the relatively stable premium for ETF A. As the A shows, is likely to lead to more consistently
figure that follows shows, it's the difference favorable trading outcomes than with the higher
between transaction costs of 4 bpsin ETF A and volatility in ETF B's premium or discount.

125 bps in ETF B.

Comparing premiums and discounts on two ETFs

ETF A. Average premium of 18 basis points ETF B. Average premium of zero basis points

80 807 Buy: 64 bps
Buy: 22 bps

Premiums and discounts in bps
Premiums and discounts in bps

Sell: 18 bps
-40+
Sell: -61 bps
-80 \ \ T T -80 \ \ \ T
Aug. Dec. Apr. Aug. Dec. Aug. Dec. Apr. Aug. Dec.
2018 2018 2019 2019 2019 2018 2018 2019 2019 2019

Note: A basis point is one-hundredth of a percentage point.
Sources: Vanguard, based on data from Morningstar, Inc., from August 2018 through December 2019.

What Vanguard offers: Our experts in managing our ETFs' markets are constantly monitoring
them to help ensure that supply and demand for the ETFs remain in balance. Said another way,
they seek to make sure that secondary market mechanics are working as expected.
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TRACKING ERROR

Tracking error and excess returns

To define what tracking error is, it might be best to identify what it

isn't. It's not how much an ETF's performance deviates from that

of its benchmark index for a given period—that's known as excess

returns. It's about how much those excess returns oscillate around

the portfolio's benchmark during that period.

Tracking error is measured as the standard deviation of excess
returns over time, and it indicates how consistently closely (or

not) an index ETF follows its benchmark's performance. Although
absolute excess return is important over the longer term, we find
that many investors don't pay as close attention to the volatility of
excess returns.

But why should investors keep watch on that volatility? And why
do we consider it a cost? For investors using index products, any
doubt about performance adds an uncertainty cost. Depending on
an investor's time horizon, that cost can be even greater than the
ETF's expense ratio or trading spread.

Equity index fund managers can more easily track their benchmark’s
holdings by replicating the index, but fixed income presents

distinct challenges for index fund managers. They must optimize
their portfolios to track the index as best they can, matching key
characteristics such as duration and yield—not holdings—to trace
the benchmark's performance as closely as possible.

Because of this, fixed income index ETFs are more vulnerable to
higher tracking error than equity index ETFs. To keep tracking error
under control, this nuanced process requires sophisticated managers.

Given the distinct challenges of managing fixed income portfolios,
conducting due diligence on fund sponsors is a crucial step toward
ensuring an allocation to the product with the best chance of
delivering the exposure and benchmark returns that investors
should expect.

For institutional and sophisticated investors only. Not for public distribution. 9
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Tracking error in the real world

To illustrate why tracking error can have an outsize impact on
potential returns, we compare three municipal bond index ETFs, each
with holdings across the broad municipal bond yield curve: Vanguard
Tax-Exempt Bond ETF (VTEB), iShares National Muni Bond ETF
(MUB), and Schwab Municipal Bond ETF (SCMB).

While their inception dates differ significantly, shows the consistency of keeping the fund's
their monthly excess returns and tracking error returns in line with its benchmark. In this case,
over time illustrate key differences among VTEB's tracking error is 10 bps and MUB's is
similar products. 28 bps. A higher tracking error means a higher
risk of being out of sync with the benchmark's

Excess returns measure a straight arithmetic
performance deviation over the given period.
Tracking error—the more meaningful metric—

performance.

Comparing tracking error on three muni bond ETFs

Vanguard Tax-Exempt Bond ETF iShares National Muni Bond ETF Schwab Municipal Bond ETF
(VTEB) (MUB) (SCMB)

0.4%

-0.4

2019 2021 2023 2019 2021 2023 2019 2021 2023

M Monthly excess returns "~ Range of returns

Past performance is no guarantee of future returns. The performance of an index is not an exact representation of any particular investment, as you cannot
invest directly in an index. There may be other material differences between products that must be considered prior to investing.

Notes: Bars represent an ETF's monthly excess returns; dotted lines represent the bounds of the largest excess returns recorded during the given period; shaded
areas represent the range between those bounds. For VTEB and MUB, the period shown is December 31, 2018, through December 31, 2023. For SCMB, the period
shown is November 30, 2022, through December 31, 2023. Excess returns for each ETF are measured against its primary prospectus benchmark. The three ETFs
are similar in that they all span the municipal bond yield curve.

Sources: Vanguard calculations, based on data from Morningstar, Inc., as of December 31, 2023.

See the Appendix on page 15 for full standardized performance data for these three ETFs.

What Vanguard offers: The main driver for our portfolio managers is to minimize tracking
0 error within an acceptable range for each fund. Adding positive excess returns is satisfying, as

long as it doesn't significantly affect tracking error. This means that our incentives are aligned

with investors' peace of mind—that they're getting their intended exposure to the market.
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MARKET IMPACT COSTS

Mastering ETF liquidity to help control

market impact costs

As ETF usage increases and larger trades become more frequent,

advisors have an opportunity to perfect how they approach big

trades, such as rebalancing trades. Advisors who weigh different

trade considerations carefully to avoid any surprises and to achieve

the best execution can potentially increase the chances for optimal

client outcomes.

With surging interest in ETFs comes more ETF
trading, and more ETF trading means that bigger
trades are more frequent. As a trade grows
larger, so does the risk of higher market impact
costs. This is when a solid understanding of
market liquidity and the people who can help find
it comes in handy.

With 30-plus years of market history of ETFs, it's
clear that having two robust layers of liquidity—
many securities packaged inside a trading vehicle
that itself is also listed on an exchange—has been
crucial to the rise of ETFs.

Equity and fixed income ETF trading volumes
since 2006

$50

40

Trillions
w
o

|

N
o
|

=
o
|

2006

2010 2014 2018 2022

M Fixed income
B Equity

Source: Bloomberg, based on annual equity and fixed income ETF trading
volumes, measured in dollar value, from 2006 through 2023.

5 Source: Vanguard, from January 2022 through December 2022.
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Somewhere between 80% and 90% of all
Vanguard ETF volume in 2022 occurred on the
secondary market.®> That's where any investor
with a brokerage account can access the universe
of U.S.-listed ETFs. Average daily volume, or ADV,
reflects the state of an ETF's secondary market
liquidity. It is one metric that investors can use

to assess the likelihood of fulfilling their trades
smoothly and without excess cost.

Having so much volume staying in the secondary
market means that 10% to 20% of that volume
of Vanguard ETFs is linked to the primary
market. That's where ETF shares are created (or
redeemed) by capital market professionals called
authorized participants and market makers.

Only when the secondary market demand is
disconnected from the ETF's supply does the
primary market for ETFs kick in, providing a
crucial additional layer of liquidity. This need,
as well as the cost to investors for this added
liquidity, depends greatly on the liquidity of a
portfolio's underlying securities.

Whenever our Capital Markets Desk takes a call
to help clients smoothly execute a big or complex
ETF trade, we seek to help them take advantage
of the distinct features of primary and secondary
market liquidity to help achieve the best trading
outcomes.



Execution costs in the real world

Contacting our ETF Capital Markets Desk can be a big help for
strategizing ahead of time when you're planning a large ETF trade.

Among our successful large executions was a $238 million trade of Vanguard Total
Stock Market ETF (VTI) in December 2022. The trade amounted to 28% of VTl's
ADV, so we had to source primary market liquidity in addition to secondary market
liquidity. The trade got done at the ask price of the bid-ask spread—a result that
qualified as a successful transaction, as the next figure shows.

The key approach in this instance was to make full use of the ETF's two liquidity
sources. Using the right trading strategy and, at times, the help of our ETF Capital
Markets Desk, ETFs can allow investors to take advantage of both these sources to
help achieve optimal trade execution.

Anatomy of a large VTI execution

$190.28

$238 million VTl trade executed on the
ask price without any trade impact

190.18

b (]
é 190.08 .M __. " Basketask
; \\\ \: -“ J .;..‘. !:. ..(":'.‘JS{:'.
el ETFask 3 N e
\ l\\ I /\ .
189.984 — —ETF bid VNN
-t~ NN
@ Trade price N7 )
Indicative Optimized Portfolio Value ~* Basket bid
189.88 : : : :
10:41 10:42 10:43 10:44
a.m. a.m. a.m. a.m.
Time

Past performance is no guarantee of future returns.

Notes: Figure illustrates a trade involving Vanguard Total Market Stock ETF (VTI) during the December 22, 2022, trading session. It includes the ETF bid and offer
as well as the bid and offer on the ETF's underlying basket of securities.

Source: Vanguard.

What Vanguard offers: Vanguard has longstanding experts who have deep relationships with
market makers, a deep understanding of trading strategies, and a deep commitment to
helping clients get fair execution. They can guide you through those difficult trades.
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Big trade, little trade

ETFs are listed on stock exchanges and can trade like individual
stocks, but it's crucial for investors to understand how ETFs are
unlike stocks. A look at ETF trading and market impact costs is the

best way to draw the distinction.

The first crucial aspect of ETF trading is to
gauge the difference between small trades and
big trades, or what we call low-touch and high-
touch trades.®

Whether to use low-touch or high-touch order
types depends on how big your planned trade is
compared with the ETF's liquidity profile. If the
trade will exceed 5% of the ETF's average daily
volume, it's important to pause and reflect on

a few other considerations before submitting
any kind of order. You may have experience
submitting low-touch orders in this scenario, but
before doing so again, consider our preference
for marketable limit orders. These are limit
orders priced for immediate execution.”

If the trade size exceeds both 5% of ADV and
the quoted size available on the bid/offer, you
may have to consider whether your order is large
enough to result in the creation or redemption
of ETF shares.® If your ETF trade meets these
criteria, consider working with your custodian's
block trading desk to execute the trade using a
high-touch order type.

Vanguard's ETF Capital Markets Desk team is
available to assist in the execution of trades
throughout the decision-making process,

increasing the likelihood of a successful outcome.

If you're expanding your ETF business, consider
reaching out to our Capital Markets Desk and
using the ETF decision framework to avoid ETF
trades that could harm client outcomes.

ETF trading decision tree

Is the ETF trade
greater than

5% of the ETF's
ADV?

YES NO
Is the trade larger Is the trade larger
than the quoted size? than the quoted size?

— 1

o e

Consider using Consider using Consider using
a high-touch a limit order a limit order
order through or marketable to prevent price
your custodian's limit order impact
block trading
desk

Source: Vanguard.

-

Consider using
a low-touch
order suchasa
limit order or
marketable
limit order

6 Low-touch orders refer to “held orders” that are held to the national best bid and offer (NBBO) price. High-touch orders give a broker time and price
discretion to execute the order and aim to achieve the best price available. They are also called "not held" orders, since they are not held to the NBBO.

7 Vanguard's ETF Capital Markets Desk typically recommends that investors consider using limit orders or marketable limit orders to avoid any unexpected
ETF executions. In our view, marketable limit orders may represent the best of both worlds in that executions are quick and include safeguards that market

orders lack.

8 ETFs are created and redeemed in unit sizes. Generally, 25,000 ETF shares is the minimum needed to facilitate a creation or redemption; however, creation

unit size can vary by product.
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Key takeaways

There's probably no ETF that will be the lowest-cost across all five

cost factors when comparing similar ETFs. And, while some factors

have a greater impact on long-term investment results, the optimal

ETF depends on an investor's objective.

Which cost factor matters more depends on your
answers to two questions: "What's my holding
period?” and "How large is my trade?"

e Expense ratio tends to most strongly affect
long-term returns, no matter the trading
strategy. So although the expense ratio may
be a lesser consideration for short-term
holdings, investors should strive to keep it low
over the long term.

e Spreads have the next-largest impact on
returns as long as a trade is small enough
to execute within the ADV on the secondary
market. Spreads can be more important than
expense ratio if the holding period is short,
but as the holding period increases, a lower
expense ratio matters more.

e If the trade is large enough to require the
primary market, the liquidity of the underlying
securities within the ETF's basket—as
measured by the basket spread—becomes a
more important consideration.

e Like spread, premium/discount volatility is
important to consider, especially in turbulent
markets when liquidity is strained. Overall,
premium/discount volatility can be more
important to consider if the holding period
is short, but it can become less important as
holding periods lengthen.

e Finally, tracking error tends to be equally
important across all time horizons and trade
sizes. In the short term, a high tracking error
means higher uncertainty in performance, thus
eroding the value of a short holding period. In the
long term, tracking error can be used to evaluate
how consistently an index fund manager is
meeting benchmark returns over time.

For institutional and sophisticated investors only. Not for public distribution.

Importance of cost factors by holding period
and trade size
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Owning a Vanguard ETF means knowing
that Vanguard strives to give investors the
best chance at investment success, including

minimizing the friction of investment costs at all
times. This doesn't mean that all 86 Vanguard
ETFs are the lowest in their cost category. But
because Vanguard is owned by its funds, which in
turn are owned by Vanguard's fund shareholder
clients, this means that we are your partner,
focusing on your long-term success.



Appendix

Standardized performance of VTEB, MUB, AND SCMB

Vanguard Tax-Exempt
Bond ETF (VTEB)

iShares National
Muni Bond ETF (MUB)

Schwab Municipal
Bond ETF (SCMB)

Inception date 8/21/2015 9/7/2007 10/12/2022
Expense ratio 0.05% 0.05% 0.03%

NAV 6.20% 5.86% 5.87%
1-year returns

Market price 6.15% 5.56% 5.86%

NAV -0.36% -0.29% —
3-year returns

Market price -0.41% -0.40% —

NAV 2.23% 2.21% —
5-year returns

Market price 2.21% 2.14% —

NAV — 2.79% —
10-year returns

Market price — 2.82% —

NAV 2.34% 3.27% 7.29%
Returns since inception

Market price 2.34% 3.31% 7.52%

The performance data shown represent past performance, which is not a guarantee of future results. Investment returns and principal value will fluctuate, so
investors' shares, when sold, may be worth more or less than their original cost. Current performance may be lower or higher than the performance data cited.
For performance data current to the most recent month-end, visit our website at vanguard.com/performance. The performance of an index is not an exact
representation of any particular investment, as you cannot invest directly in an index. There may be other material differences between products that must be

considered prior to investing.

Sources: Returns are as per Morningstar, Inc., as of December 31, 2023; expense ratios are as per the most recent prospectus for each ETF as of December 31, 2023.
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For more information about Vanguard funds and ETFs, visit vanguard.com to obtain a
prospectus or, if available, a summary prospectus. Investment objectives, risks, charges,
expenses, and other important information are contained in the prospectus; read and
consider it carefully before investing.

Vanguard ETF Shares are not redeemable with the issuing fund other than in very large
aggregations worth millions of dollars. Instead, investors must buy and sell Vanguard ETF Shares in
the secondary market and hold those shares in a brokerage account. In doing so, the investor may
incur brokerage commissions and may pay more than net asset value when buying and receive less
than net asset value when selling.

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 a
client's account.

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

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.

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.

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.

U.S. government backing of Treasury or agency securities applies only to the underlying securities
and does not prevent share-price fluctuations. Unlike stocks and bonds, U.S. Treasury bills are
guaranteed as to the timely payment of principal and interest.

There is no guarantee that any particular asset allocation or mix of funds will meet a client’s
investment objectives or provide the client with a given level of income. Diversification does not
ensure a profit or protect against a loss.

Vanguard is owned by its funds, which are owned by Vanguard's fund shareholder clients.

For institutional and sophisticated investors only. Not for public distribution.
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Important Information

VIGM, S.A. de C.V. Asesor en Inversiones Independiente ("Vanguard
Mexico") registration number: 30119-001-(14831)-19/09/2018. The
registration of Vanguard Mexico before the Comision Nacional
Bancaria y de Valores (“CNBV") as an Asesor en Inversiones
Independiente is not a certification of Vanguard Mexico's compliance
with regulation applicable to Advisory Investment Services (Servicios
de Inversién Asesorados) nor a certification on the accuracy of the
information provided herein. The supervision scope of the CNBV is
limited to Advisory Investment Services only and not all services
provided by Vanguard Mexico.

This material is solely for informational purposes and does not
constitute an offer or solicitation to sell or a solicitation of an offer to
buy any security, nor shall any such securities be offered or sold to any
person, in any jurisdiction in which an offer, solicitation, purchase or
sale would be unlawful under the securities law of that jurisdiction.
Reliance upon information in this material is at the sole discretion of
the recipient.

Securities information provided in this document must be reviewed
together with the offering information of each of the securities which
may be found on Vanguard's website: https://
www.vanguardmexico.com/institutional/products/en/list/overview

or www.vanguard.com

Vanguard Mexico may recommend products of The Vanguard Group
Inc. and its affiliates and such affiliates and their clients may maintain
positions in the securities recommended by Vanguard Mexico.

ETFs can be bought and sold only through a broker and cannot be
redeemed with the issuing fund other than in very large aggregations.
Investing in ETFs entails stockbroker commission and a bid-offer
spread which should be considered fully before investing. The market
price of ETF Shares may be more or less than net asset value.

All investments are subject to risk, including the possible loss of the
money you invest. Investments in bond funds are subject to interest
rate, credit, and inflation risk. Governmental backing of securities
applies only to the underlying securities and does not prevent share-
price fluctuations. 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.

There is no guarantee that any forecasts made will come to pass. Past
performance is no guarantee of future results.

Prices of mid- and small-cap stocks often fluctuate more than those
of large-company stocks. Funds that concentrate on a relatively
narrow market sector face the risk of higher share-price volatility.
Stocks of companies 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. Changes in exchange rates may
have an adverse effect on the value, price or income of a fund.

The information contained in this material derived from third-party
sources is deemed reliable, however Vanguard Mexico and The
Vanguard Group Inc. are not responsible and do not guarantee the
completeness or accuracy of such information.

This document should not be considered as an investment
recommendation, a recommendation can only be provided by
Vanguard Mexico upon completion of the relevant profiling and legal
processes.

This document is for educational purposes only and does not take into
consideration your background and specific circumstances nor any
other investment profiling circumstances that could be material for
taking an investment decision. We recommend getting professional
advice based on your individual circumstances before taking an
investment decision.

These materials are intended for institutional and sophisticated
investors use only and not for public distribution.

Materials are provided only for the recipient's exclusive use and shall
not be distributed to any other individual or entity. Broker-dealers,
advisers, and other intermediaries must determine whether their
clients are eligible for investment in the products discussed herein.

The information contained herein does not constitute an offer or
solicitation and may not be treated as such in any jurisdiction where
such an offer or solicitation is against the law, or to anyone for whom
it is unlawful to make such an offer or solicitation, or if the person
making the offer or solicitation is not qualified to do so.

For institutional and sophisticated investors only. Not for public distribution.

THESE MATERIALS ARE PROVIDED FOR THE EXCLUSIVE USE OF
RECIPIENT AND CONTAIN HIGHLY CONFIDENTIAL INFORMATION,
WHICH SHALL NOT BE REPRODUCED OR TRANSMITTED TO ANY
THIRD PARTIES WITHOUT VANGUARD'S PRIOR WRITTEN CONSENT.
THE CONTENTS OF THESE MATERIALS SHALL NOT BE
UNDERSTOOD AS AN OFFER OR SOLICITATION TO BUY OR SELL
SECURITIES IN BRAZIL AND VANGUARD IS NOT MAKING ANY
REPRESENTATION WITH RESPECT TO THE ELIGIBILITY OF ANY
RECIPIENT OF THESE MATERIALS TO ACQUIRE THE INTERESTS IN
THE SECURITIES DESCRIBED HEREIN UNDER THE LAWS OF BRAZIL.
SUCH SECURITIES HAVE NOT BEEN REGISTERED IN BRAZIL AND
NONE OF THE INTERESTS IN SUCH SECURITIES MAY BE OFFERED,
SOLD, OR DELIVERED, DIRECTLY OR INDIRECTLY, IN BRAZIL OR TO
ANY RESIDENT OF BRAZIL EXCEPT PURSUANT TO THE APPLICABLE
LAWS AND REGULATIONS OF BRAZIL.

THIS DOCUMENT WAS SENT BY VANGUARD SPECIFICALLY TO ITS
RECIPIENT AND CONTAINS HIGHLY CONFIDENTIAL INFORMATION,
WHICH SHALL NOT BE REPRODUCED OR TRANSMITTED TO ANY
THIRD PARTIES WITHOUT VANGUARD'S PRIOR AND WRITTEN
CONSENT. THE CONTENTS OF THIS MESSAGE SHALL NOT BE
UNDERSTOOD AS AN OFFER OR SOLICITATION TO BUY OR SELL
SECURITIES IN BRAZIL.

This document is provided at the request of and for the exclusive use of
the recipient and does not constitute, and is not intended to constitute,
a public offer in the Republic of Colombia, or an unlawful promotion of
financial/capital market products. The offer of the financial products
described herein is addressed to fewer than one hundred specifically
identified investors. The financial products described herein may not be
promoted or marketed in Colombia or to Colombian residents, unless
such promotion and marketing is made in compliance with Decree
2555/2010 and other applicable rules and regulations related to the
promotion of foreign financial/capital market products in Colombia.

The financial products described herein are not and will not be
registered before the Colombian National Registry of Securities and
Issuers (Registro Nacional de Valores y Emisores - RNVE) maintained
by the Colombian Financial Superintendency, or before the Colombian
Stock Exchange. Accordingly, the distribution of any documentation in
regard to the financial products described here in will not constitute a
public offering of securities in Colombia.

The financial products described herein may not be offered, sold or
negotiated in Colombia, except under circumstances which do not
constitute a public offering of securities under applicable Colombian
securities laws and regulations; provided that, any authorized person of
a firm authorized to offer foreign securities in Colombia must abide by
the terms of Decree 2555/2010 to offer such products privately to its
Colombian clients.

The distribution of this material and the offering of securities may be
restricted in certain jurisdictions. The information contained in this
material is for general guidance only, and it is the responsibility of any
person or persons in possession of this material and wishing to make
application for securities to inform themselves of, and to observe, all
applicable laws and regulations of any relevant jurisdiction. Prospective
applicants for securities should inform themselves of any applicable
legal requirements, exchange control regulations and applicable taxes
in the countries of their respective citizenship, residence or domicile.

This document and its content should not be considered as an offer, if it
were the case the offer of the securities described herein would be
made in accordance with general rule No. 336 of the Financial Market
Commission (Comisién para el Mercado Financiero). The securities
described herein are not registered under Securities Market Law, nor in
the Securities Registry nor in the Foreign Securities Registry of the
Chilean Financial Market Commission, and therefore such securities are
not subject to its oversight. Since such securities are not registered in
Chile, the issuer is not obligated to provide public information in Chile
regarding the securities. The securities shall not be subject to public
offering unless they are duly registered in the corresponding Securities
Registry in Chile. The issuer of the securities is not registered in the
Registries maintained by the Chilean Financial Market Commission,
therefore it is not subject to the supervision of the Chilean Financial
Market Commission or the obligations of continuous information.



El presente documento y su contenido no deberd considerarse como
una oferta, en su caso la oferta de los valores aqui descritos se
realizaria conforme a la norma de cardcter general No. 336 de la
Comisién para el Mercado Financiero. Los valores aqui descritos, al ser
valores no inscritos bajo la Ley de Mercado de Valores en el Registro
de Valores o en el Registro de Valores extranjeros que lleva la
Comisién para el Mercado Financiero, no estdn sujetos a la
fiscalizacién de ésta. Por tratarse de valores no inscritos, no existe la
obligacién por parte del emisor de entregar en Chile informacién
publica respecto de esos valores. Los valores no podrdn ser objeto de
oferta publica mientras no sean inscritos en el Registro de Valores
correspondiente. El emisor de los valores no se encuentra inscrito en
los Registros que mantiene la Comisién para el Mercado Financiero,
por lo que no se encuentra sometido a la fiscalizacién de la Comisién
para el Mercado financiero ni a las obligaciones de informacién
continua.

The securities described herein have not been registered under the
Peruvian Securities Market Law (Decreto Supremo No 093-2002-EF)
or before the Superintendencia del Mercado de Valores (the "SMV").
There will be no public offering of the securities in Peru and the
securities may only be offered or sold to institutional investors (as
defined in Appendix | of the Institutional Investors Market Regulation)
in Peru by means of a private placement. The securities offered and
sold in Peru may not be sold or transferred to any person other than
an institutional investor unless such securities have been registered
with the Registro PUblico del Mercado de Valores kept by the SMV.
The SMV has not reviewed the information provided to the investor.
This material is for the exclusive use of institutional investors in Peru
and is not for public distribution.

The financial products described herein may be offered or sold in
Bermuda only in compliance with the provisions of the Investment
Business Act 2003 of Bermuda. Additionally, non-Bermudian persons
may not carry on or engage in any trade or business in Bermuda
unless such persons are authorized to do so under applicable Bermuda
legislation. Engaging in the activity of offering or marketing the
financial products described herein in Bermuda to persons in Bermuda
may be deemed to be carrying on business in Bermuda.

Vanguard Mexico does not intend, and is not licensed or registered, to
conduct business in, from or within the Cayman Islands, and the
interests in the financial products described herein shall not be offered
to members of the public in the Cayman Islands.

The financial products described herein have not been and will not be
registered with the Securities Commission of The Bahamas. The
financial products described herein are offered to persons who are
non-resident or otherwise deemed non-resident for Bahamian
Exchange Control purposes. The financial products described herein
are not intended for persons (natural persons or legal entities) for
which an offer or purchase would contravene the laws of their state
(on account of nationality or domicile/registered office of the person
concerned or for other reasons). Further, the offer constitutes an
exempt distribution for the purposes of the Securities Industry Act,
201 and the Securities Industry Regulations, 2012 of the
Commonwealth of The Bahamas.

This document is not, and is not intended as, a public offer or
advertisement of, or solicitation in respect of, securities, investments,
or other investment business in the British Virgin Islands ("BVI"), and is
not an offer to sell, or a solicitation or invitation to make offers to
purchase or subscribe for, any securities, other investments, or
services constituting investment business in BVI. Neither the securities
mentioned in this document nor any prospectus or other document
relating to them have been or are intended to be registered or filed
with the Financial Services Commission of BVI or any department
thereof.

This document is not intended to be distributed to individuals that are
members of the public in the BVI or otherwise to individuals in the BVI.
The funds are only available to, and any invitation or offer to
subscribe, purchase, or otherwise acquire such funds will be made only
to, persons outside the BVI, with the exception of persons resident in
the BVI solely by virtue of being a company incorporated in the BVI or
persons who are not considered to be "members of the public” under
the Securities and Investment Business Act, 2010 (“SIBA").

Any person who receives this document in the BVI (other than a
person who is not considered a member of the public in the BVI for
purposes of SIBA, or a person resident in the BVI solely by virtue of
being a company incorporated in the BVI and this document is
received at its registered office in the BVI) should not act or rely on
this document or any of its contents.
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Data provided by Morningstar is property of Morningstar and
Morningstar's data providers and it should therefore not be copied or
distributed. Morningstar and its data providers are not responsible for
any certification or representation with respect to data validity,
certainty, or accuracy and are therefore not responsible for any losses
derived from the use of such information.

Bloomberg® and Bloomberg Indexes mentioned herein are service
marks of Bloomberg Finance LP 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
Financial Products included in this document. Bloomberg does not
guarantee the timeliness, accurateness or completeness of any data or
information related to the Financial Products included in this
document.

Vanguard Mexico is not responsible for and does not prepare, edit, or
endorse the content, advertising, products, or other materials on or
available from any website owned or operated by a third party that
may be linked to this email/document via hyperlink. The fact that
Vanguard Mexico has provided a link to a third party's website does
not constitute an implicit or explicit endorsement, authorization,
sponsorship, or affiliation by Vanguard with respect to such website, its
content, its owners, providers, or services. You shall use any such third-
party content at your own risk and Vanguard Mexico is not liable for
any loss or damage that you may suffer by using third party websites
or any content, advertising, products, or other materials in connection
therewith.

The sale of the VOO, VCIT and/or the VTEB qualifies as a private
placement pursuant to section 2 of Uruguayan law 18.627. Vanguard
represents and agrees that it has not offered or sold, and will not offer
or sell, any VOO, VCIT and/or the VTEB to the public in Uruguay, except
in circumstances which do not constitute a public offering or
distribution under Uruguayan laws and regulations. Neither the VOO,
VCIT and/or the VTEB nor issuer are or will be registered with the
Superintendency of Financial Services of the Central Bank of Uruguay
to be publicly offered in Uruguay.

The VOO, VCIT and/or the VTEB correspond to investment funds that

are not investment funds regulated by Uruguayan law 16,774 dated 27
September 1996, as amended.

Vanguard
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