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04 Fiction 1: The fixed income ETF market has become so
large that it distorts the bond market.

07 Fiction 2: Fixed income ETFs are not sufficiently liquid,
and investors can run into trouble when many try to
redeem at the same time.

11  Fiction 3: When using a fixed income ETF, the investor
is overweight the most indebted—and therefore the
riskiest—companies.

14  Fiction 4: Fixed income ETFs underperform active
managers when markets are volatile.

17  Fiction 5: It’s easy to outperform many indexed fixed
income ETFs because of their broad exposure.

20 Fiction 6: Index investing does not work for bonds
because there are too many bonds to index efficiently.

23  Fiction 7: Many investors are not set up to trade fixed
income ETFs—the process is difficult, and understanding
ETF pricing and liquidity is challenging

25  Fiction 8: During the COVID-19 crisis, fixed income ETFs
exaggerated the decline in the underlying bond market.

= STATE STREET.

=" INVESTMENT MANAGEMENT Fixed income ETFs: Fact vs. fiction



Fixed income ETF myths

Since the launch of the first fixed income ETF
just over 20 years ago, the range and scale of
tools on offer to investors has transformed fixed
income investing.

In line with that growth, some misconceptions
surrounding fixed income ETFs have arisen.

In this paper we set out and stress test those
myths. We examine fixed income ETF liquidity,
market size, and indexed and active exposures.
And we review the performance of fixed income
ETFs even under unusual market conditions
such as the COVID-19 crisis.
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FIGTION 1

The fixed income ETF
market has hecome S0
larde that it distorts
the hond market.
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Despite their rapid growth, fixed income ETFs
still only represent 3% of the total investable

fixed income universe.

The fixed income ETF market is still relatively young—
the first fixed income ETF launched was in 2002. Even
at the end of 2010, assets under management in fixed
income ETFs represented $195 billion, which was 3.8%
of the global fixed income fund industry, according to
Morningstar. ETFs accounted for a mere 2.8% of the
investable global fixed income universe as measured
by the Bloomberg Multiverse Index, which includes
investment grade (IG) and high yield (HY) bonds issued
in developed and emerging market (EM) currencies.

Growth in AUM has accelerated since 2020 and at
31 December 2024, fixed income ETFs represented

19% of the global fund market with $1.9 trillion in assets.

Growth of these instruments has been robust, but they
still account for less than 3% of the total investable
fixed income universe. Flows have been strong but they
have not occurred solely at the expense of other types
of existing investment vehicles. They have grown the
overall market.

But these instruments still represent a small portion of
sub-asset classes within the fixed income market far too
small to distort market prices. Figure 1illustrates how
much ETFs represent of some underlying investment
universes. Figure 2 shows how much they account for
in terms of trading activity.

Figure 1: Relative sizes of ETF AUM vs. total market AUM in $M USD

US HY corporate bonds  US IG corporate honds US IG floating rate notes
$243,412

$1,333,500 $7,859,687

“ETFs AUM “ETFs AUM

$104,491(7.8%)

EM honds US gdov. honds
$5,309,000 $28,276,155
“ETFs AUM “ETFs AUM

$15,323 (0.3%)

$130,511 (1.7%)

$119,336 (0.4%)

US municipal honds
$4,170,983

“ETFs AUM
$137,293 (3.3%)

“ETFs AUM
$18,617 (7.6%)

US mortgage-hacked securities (MBS)
$7,080,303

“ETFs AUM
$74,893 (11%)

Market size data: SIFMA (as of 31/12/2024; High yield corporate bonds: 3cim, as of 31/12/24. US investment grade corporate bonds, US
investment grade floating rate notes, US mortgage-backed securities: Bloomberg Financial, L.P., as of 31/12/2024. US municipal bonds: SIFMA, as
of 30/09/24. U.S. government bonds: SIFMA, as of 31/12/.24. Emerging market bonds: JP Morgan and State Street Investment Management as of

30/12/24.
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In some fixed income segments, ETFs are
becoming an important source of additive
liquidity to their respective markets.

ETFs generally account for less than ten percent of
assets in almost all segments of the broad USD fixed
income universe; in many cases, however, these
instruments represent a higher proportion of the
traded volume.

Thus a fixed income ETF can be a source of additive
liquidity to those markets. The stock exchange becomes
the venue where a variety of investor types congregate
to position their portfolios and express a fixed income
beta exposure in either direction.

This two-way flow in shares of an ETF typically results
in muted impact on the underlying market (for example,
an ETF consisting high yield bonds may see only $1

of net share creation or redemption for every $9-10 of
secondary trading value).

In high yield, ETF trading may have begun to supplant
volumes in synthetic products such as total return
swaps and credit derivative swap indices (CDX);
investors often prefer the funded exposure due to its
performance profile, which better matches the cash
bond market and avoids the multiple basis risks that
exist with a synthetic exposure.

Figure 2: 3-month average daily volumes: bond trading vs. ETF trading in $M USD

US HY corporate honds US IG corporate honds US IG floating rate notes
4,593,000 26,705,000 13,202,000
\3M ADV: bond trading “3M ADV: bond trading “3M ADV: bond trading
3,797,000 (83%) 2,818,000 (11%) 1,077,000 (8%)

Source: 3M, as of 31/12/24.
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FIGTION 2

Fixed income ETFs are
insufficently liquid,
which is problematic
when investors try
to redeem.
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a) A fixed income ETFs liquidity is at least as
liquid as the underlying market that it tracks.
b) ETFs can provide greater liquidity compared
with index or actively managed mutual funds.

The unique structure of a fixed income ETF—which
packages a diversified portfolio of bonds into a single,
tradeable equity—provides two sources of liquidity for
investors. Primary liquidity which can be accessed via
an authorised participant and secondary liquidiity, which
can be accessed directly. These two sources define a
fund’s overall liquidity profile.

Primary market: An ETF is a portfolio of individual
securities—i.e. equities or bonds—that form a single
fund. The shares of this fund are publicly listed and
trade on an exchange (the secondary market). Normally,
investors buy or sell ETF shares via the secondary
market. However, if their buy or sell order is too large to
trade on the exchange, an alternative approach could
be for the investor to approach a market maker who in
turn could trade via the primary market.

The size of the investor’s order and the trading volumes
of the ETF will determine whether the secondary market
can accommodate the trade. If the investor could only
trade via the secondary market, a large order may take
time to execute, meaning they would be exposed to
market risk for an extended period.

To counter this potential problem, ETF issuers partner
with a pool of authorised participants (APs) who,
through managing the primary market, ensure that
investors can buy or sell shares in the ETF in various
market environments. These APs are also known as
‘market makers’: their role is typically carried out by
investment banks or specialist trading firms. APs are
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able to create new shares for the ETF in the case of a
large buy order (‘creation’) and redeem existing shares
in the case of a large sell order (‘redemption’). This
intraday mechanism is called creation/redemption

and means that ETFs are able to accommodate large
buy or sell orders beyond the liquidity provided by the
secondary market.

This creation/redemption mechanism facilitates
instantaneous orders executed in size and at a price
level that the underlying bond market supports. For
example, if an AP has the ability to buy and sell $1 billion
worth of US Treasuries, that AP should be willing to
make an equivalently sized market in a US Treasury
ETF—even if the fund has a low average daily trading
volume and small AUM. The liquidity of a fixed income
ETF is therefore at least equal to the liquidity of the
underlying bond market.

Secondary market: The secondary market is simply
the exchange where ETFs are listed and traded. An
ETF’s secondary market liquidity can be assessed by
looking at its average daily trading volume and spread
(i.e. the difference between the offer price and bid
price, which are the prices at which investors can buy
or sell the fund), as well as premiums and discounts to
net asset value.

As outlined above, the full scale of an ETF’s liquidity can
only be accurately measured when the primary market’s
liquidity is also included.



Case study—US high yield

US high yield liquidity is occasionally highlighted as a
potential area of concern for ETFs in times of market
stress. However, analysis of the market’s trading volume
reveals that ETFs actually complement the broader
market’s liquidity profile.

Historical high yield market trading volumes illustrate
how both types of ETF liquidity—primary and secondary
market volumes—compare to the broader high yield
cash market (Figure 3).

This chart demonstrates how, in periods of market
stress, ETF secondary trade volume tends to spike but
the primary market volume remains relatively subdued
in comparison. This suggests that, even in times of
market stress, there is sufficient secondary market ETF
liquidity for investors to trade without accessing the
primary market and subsequently the broader market.
It also highlights that, if investors tried to redeem at the
same time, the primary ETF market could be used as

a liquidity source, especially given the scale of trading
volume in the US high yield cash market.

Figure 3: High yield volume vs. high yield ETF primary market activity
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Source: Bloomberg Finance L.P., as of 28 February 2025.
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How does the liquidity of a fixed income
ETF compare to other approaches to bond
investing?

The table below highlights some of the differences

between trading ETFs, index funds, active managers
and single securities. Fixed income ETFs are the only
investment vehicle for the bond market that provides

two layers of liquidity and offers transparent, diversified
access with intraday pricing.

Exchange traded fund Index fund Actively managed fund | Single bond
Trading venue On exchange | Primary Via fund provider, Via fund provider, Over the counter, voice
(secondary) market requiring written requiring written or electronically enabled
application application
How frequently can investors Intraday Typically close of Typically close of Intraday
gain access? business on trade date business on trade date
Trade notification period None Typically 1 to Typically 1 to 3 days None
3 days
Minimum investment size 1 share Fund’s minimum Fund’s minimum Bond’s minimum price/
investment size investment size minimum increment
Can investors see Yes No No Yes
intraday pricing?
How concentrated is Diversified Diversified Greater concentration Single security
the portfolio?
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FIGTION 3

Fixed income ETFs
overweight investors
to the most indehted—
and therefore riskiest—
companies.
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i1 debt issuance is directly related to a
company’s financial strength.

#2 ETF index construction provides
diversification benefits and constituent
capping can limit concentration risks.

In addition to the broad diversification afforded by
indices, large issuers of debt are also companies with
substantial asset bases and revenue profiles. This
provides the ability, or the capacity, to pay and service
the debt on the firm’s balance sheet. Focusing only on
the amount of debt an issuer has in an index overlooks a
few key variables.

Indices are rules based, focusing on diversification and
liquidity for ensuring investability. As a result, not all of
an issuer’s debt is included in an index, which paints an
incomplete picture of the firm’s overall indebtedness.
For instance, an issuer can have short-term liabilities
that do not qualify it for inclusion in an index, or debt
financing secured in subordinated form, or financing
denominated in a different currency.
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As shown in Figure 4, the ranking of the most indebted
firms, based on the amount of debt included in

the Bloomberg Euro Corporate Bond Index, is very
different to the ranking of the firm’s total short and long
debt overall.

A high level of debt for an issuer has little to do with the
company’s capacity to pay or credit worthiness.

Firms with a larger debt load do not pose greater risk
for investors than firms with smaller debt loads. If it
were the case that large debt loads equated to greater
credit risk, the corporate bond market would exhibit

a linear relationship between credit ratings and debt
outstanding. However, credit rating agencies consider
numerous factors besides amount of debt, including
capacity to service debt.

Fixed income ETFs: Fact vs. fiction 12



Figure 4: Top 10 holdings in the Bloomberg Euro corporate bond index

Weight in Rank by debt Rank by short-term Market cap 2024 revenue
index (%) included in index and long-term debt (EUR millions) (EUR billions)
Volkswagen 1.68 1st 44 47,476.9 321.2
Banque Federative du Credit Mutuel | 1.61 2nd 38 Mutual 40.2
BNP Paribas 1.54 3rd 24 6,693.9 48.8
Credit Agricole 1.50 4th 17 40,199.40 27.2
ING Groep 1.17 5th 40 Mutual 60.3
BPCE 1.17 6th 19 Mutual 43.6
Banco Santander 1.15 7th 22 67,579.10 62.2
UBS Group 1.08 8th 29 97,268.70 48.6
Societe Generale 1.03 9th 21 21632,9 26.8
Engie 0.96 10th 133 32,474.5 79.2

Source: Bloomberg Finance L.P., as of 31 December 2024. The information contained above is for illustrative purposes only.

Weights are as

of the date indicated, are subject to change, and should not be relied upon as current thereafter. Diversification does not ensure a profit or

guarantee against loss.
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FIGTION 4

Fixed income ETFs
underperform
active managers in
volatile markets.
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Index fixed income exposures would have
outperformed the median fund return in six out
of eight systemically important volatile markets

over the last 20 years.!

State Street Investment Management analysed eight
significant market events over the past 20 years,
representing periods of volatility or turbulence in

the bond markets. These events included the Global
Financial Crisis and the bout of market stress caused by
the global COVID-19 pandemic, among others.

The analysis focused on the performance of active
managers within the Bloomberg Euro Agg Bond

Total Return Index (Agg). The findings contradict

the fiction that fixed income index-based exposures
underperform active strategies in environments where
trading can get stressed.

Figure 5 shows how the Agg outperformed the median
manager in all periods except for the 2013 Taper
Tantrum and the 2022 Russian invasion of Ukraine.

In fact, during three of the volatile events, including
the COVID market turmoil, the index ranked in the top
quartile. The belief that index-based exposures cannot
withstand market volatility is clearly a misconception—
the Agg outperformed more active managers than it
underperformed.
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So why have index-based strategies proven so resilient?
During a downturn, spreads widen and default rates
increase, while the flight to safety means that Treasuries
are in demand. Unfortunately, any active manager with
an overweight to credit, and therefore a higher credit
beta, may be negatively impacted as credit spreads
widen. Managers who outperform the benchmark
during an upmarket tend to be unable to time a market
downturn and reduce risk as all investors are leaving
the party. These active managers’ credit exposure hurts
performance during risk-off environments. Another view
is that active strategies tend to be more concentrated
whereas indexing provides a broader exposure, which
potentially lowers idiosyncratic risk during market
volatility through diversification.

Lastly, this analysis does not preclude the
implementation of both active and index exposures

for efficient portfolio construction. Looking through a
longer-term lens, there is clearly a place for both: index-
based exposures can augment active exposures, thus
benefiting long-term performance while lowering fees.

Fixed income ETFs: Fact vs. fiction 15



Figure 5: Performance during market turbulence: index vs. active managers

7.76

Tech bubble 6.99

Jan 00 to Feb 03

Financial crisis
Nov 07 to Feb 09

Greek debt crisis
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Trichet rate hike
Apr11to Aug 1

Taper tantrum
May 13 to Sep 13

COVID crisis
Feb 20 to Apr 20

-10.80

Invasion of Ukraine
Feb 22 to Apr 22

-10.50

B Bloomberg Euro Agg Bond Total Return

Manager Universe—Morningstar EUR Diversified Bond Category
B Top Quartile Median M Bottom Quartile

Source: Morningstar Direct, as of 31 December 2024. The information contained above is for illustrative purposes only. Past performance is not a
guarantee of future results. Characteristics are as of the date indicated and are subject to change.
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FIGTION 3

It’s easy to outperform
many indexed fixed
income ETFs hecause of
their broad exposure.
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A high percentage of active managers of European
debt have underperformed their benchmark.

The recent emergence of a wave of ETFs pursuing
active strategies highlights the enduring demand for this
approach. This is in part because any investment in an
ETF wrapper generally has structural advantages over
its mutual fund equivalent. But the active versus passive
debate remains alive—fuelled by the disappointing
relative performance of indexed funds in 2024.2

Bigger picture, there is little evidence that actively
managed bond strategies, outside of some niche
areas, can deliver consistently better-than-benchmark
returns. A liquid, actively traded market makes finding
bonds or issuers with real value tricky. The proliferation
of relative value models and the more recent ability to
trade entire portfolios of bonds have eroded many of
the market mispricings.

While relative value may not be as a lucrative hunting
ground as it once was, active managers remain better

Figure 6: Active manager performance in European bonds
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placed to position for broader macro trends. For
example, the ability to underweight duration exposure
during a central bank tightening cycle is a huge
advantage. The trickier part is timing the return to a
more normal duration.

This is illustrated by the Euro Aggregate exposure
during the latest European Central Bank policy
tightening cycle, July 2022 to September 2023. The
Euro Aggregate contains a broad range of euro-
denominated exposures, predominantly Treasurys
(55%) and corporates (19%) but also non-corporates
(10%), agencies (6%) and asset-backed exposures
(5%). With a relatively long duration of over six years, it
struggled during the 2022 bear market in bonds, losing
over 9%.3 In 2022, the broad Bloomberg Euro Aggregate
Index outperformed just 27% of its Morningstar peer
group,* its worst relative performance in over 10 years
(Figure 6).

2015 2016 2017 2018 2019

B % of peer group beaten Not beaten

2020 2021 2022 2023 2024

Source: Morningstar Direct, as of 31 March 2025. The information contained above is for illustrative purposes only.

Past performance is not a guarantee of future results.
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An ETF’s diversification can help to mitigate
unforeseen political and sentiment-driven events.

Switching out of an all-maturity exposure into a

strategy with a shorter duration would be a solution to

a prolonged market sell-off. But it is more difficult to
navigate event risk with index-based strategies. There
also is limited evidence that active management is adept
at avoiding or exploiting unexpected risks.

Take French President Macron’s June 2024 surprise
general election call. This precipitated a sharp widening
in spreads of French government (OAT) bonds to
German bunds, which would have been a drag on
performance. The ability to underweight OATs in an
active portfolio could have been a key catalyst for
outperformance, but the returns of the government
component of Euro Aggregate suggest few active
managers had the foresight to spot the unexpected. In

2024, the Bloomberg Euro-Aggregate Treasury Index
outperformed 68% of its Morningstar peer group
(Figure 7).5

This is a common outcome. The Bloomberg Euro-
Aggregate Treasury Index has outperformed, on
average, 67.4% of funds over the past 10 years and
beat over 50% of the funds in the sector in nine of the
past 10 years. The numbers for Euro corporates are also
relatively high, beating, on average, 571% of funds and
returning better than 50% of funds in eight of the past
10 years.®

It’s as difficult to beat the benchmark in the most liquid
of fixed income markets as it is in equity markets.

Figure 7: Active manager performance in European government bonds
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Source: Morningstar Direct, as at 31 March 2025. The information contained above is for illustrative purposes only. Past performance is not a

guarantee of future results.
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FIGTION 6

There are too many
honds for index
investing to work
efficiently.
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An index investment manager’s objective is to
seek to track an index’s return with minimal
tracking error—not to hold every hond in the index.

It is generally not possible to hold every bond in an
index, given the sheer number of bonds. As an example,
the Bloomberg Euro Aggregate Index contains in excess
of 7,000 different bonds.” That total includes:

« Euro government bonds

e Bonds from supranational banks such as Kreditanstalt
Fuer Wiederaufbau (KFW)

» Bonds from European corporate issuers
* Securitised bonds

o Euro-denominated bonds from foreign issuers

Given the diverse holdings, portfolio managers attempt
to replicate the risk characteristics of the index through
sampling, rather than by holding every security. This
means replicating the duration, curve and issuer credit
exposure of the index. Sampling can be the most
efficient technique for constructing portfolios, as many
broad fixed income indices include a large number

of securities, but not all of those securities can be
purchased. Coupled with potentially high transaction
costs to access illiquid bonds, full replication is not
always possible or practical. With a sampling approach,
a portfolio manager can seek to build a portfolio with the
same characteristics as the index.

Full universe Filter on:

e duration

- « credit spread

At a high level, portfolio managers can generally take
two approaches—top-down or bottom-up—to ensure
tracking error remains tight and performance deviations
are minimal as a result of exposure differences.

Approach 1—top-down approach

This approach seeks to align the common factors of
the ETF to the index, as these are the key variables that
drive market beta. The factors include:

o Duration: Considering how to match on key rate
duration exposures.

» Credit spread: Examining differences between
option-adjusted spread, as well as other metrics such
as option-adjusted spread duration.

o Sector exposures: Looking at the sector and industry
compositions to manage macro impacts.

» Ratings: Allocating at the credit rating level.

Representative
selection for ETF

e sector exposures

e ratings
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Approach 2—bottom-up approach

The bottom-up approach is often used in markets such
as high yield or convertible bonds, where portfolio
managers typically find more price volatility.

In a bottom-up approach, a portfolio manager tries to
identify large or outsized idiosyncratic risks and mitigate
them. An example of this is making the decision to

As an illustration, we can consider the characteristics of

a representative SPDR ETF tracking the Bloomberg Euro

purchase one bond instead of another from a company
based on its position in the credit curve, a factor that

can impact single bond volatility.

Figure 8: Characteristics of a representative SPDR ETF tracking the Euro Aggregate Bond Index

Aggregate Bond Index. As shown below, while the fund
may only hold just over 2,500 out of 7,300 securities

in the Index, the underlying portfolio matches on other
characteristics such as yield, coupon, maturity, option-
adjusted spread, spread duration, key rate durations
and average credit rating.

Representative SPDR ETF Bloomberg Euro Aggregate Plus/minus
Local YTW 2.83 2.82 0.01
Option adjusted duration 6.41 6.37 0.04
Option adjusted spread 61.83 61.60 0.23
Coupon 1.960 2.067 -0.11
Bloomberg composite rating AA3/A1 AA3/A1 —
Key rate 6M 0.06 0.06 0.00
Key rate 2Y 0.62 0.61 0.01
Key rate 5Y 1.70 1.68 0.02
Key rate 10Y 1.88 1.86 0.02
Key rate 20Y 1.19 1.20 -0.01
Key rate 30Y 0.97 0.96 0.01

Source: State Street Investment Management, Bloomberg Finance, L.P., as of 31 December 2024. The above example is for illustrative purposes only.
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FIGTION 7

Trading fixed income
is too difficult,

understanding ETF
pricing and liquidity
s challenging.
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Complexity depends on the investor’s
needs, but there are several straightforward
ways to access fixed income ETFs.

Investors seeking to trade fixed income ETFs have two
primary avenues:

1 2

Exchange liquidity

Requires access to

a front-end trading
platform and a brokerage
or custodial account.
The investor would also
need a DTC number if
self-clearing.

Off-exchange/
over-the-counter
(OTC) liquidity
Requires establishing
trading relationships with
a broker-dealer and/or
market maker and account
settlement instructions to
be able to book and settle
individual trades.

Source: State Street Investment Management, as of 31 December
2024. The above diagram is for illustration purposes only.

When considering whether to trade on exchange or OTC,
investors should primarily consider their trade size. As you
would expect, similar to single stock equities, larger trade
sizes exceeding average daily volume should be handled
with greater care and investors should work with a broker-
dealer or market maker OTC.
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As a guiding principle, if the trade size is typical in the
underlying market, it should be acceptable inthe ETF.
Capital markets teams can serve as a valuable resource

for investors to provide guidance on liquidity. These
professionals are in tune with the markets and have robust
relationships with liquidity providers. Capital markets teams
can opine on optimal trading strategies depending on the
ETF, the underlying market, the size of the trade and, most
importantly, the priorities of the executing trader.

Some investors may wish to understand the components
that are used to price an ETF, such as principal, interest,
cash and accrued interest/undistributed income. This
information is used in NAV construction and is factored into
the costs that a broker must bear when creating/redeeming
ETF shares, which in turn is embedded in the prices at which
they are willing to buy and sell ETF shares.

ETF issuers generally publish daily reports that include all
these components, such that any investor can price the
ETF. Nonetheless, pricing remains dynamic, as it depends
on factors such as time of trade (it is generally better to
trade when the underlying market is liquid and the creation/
redemption window is open); hedging costs; and dealer
balance sheet charges. And of course pricing is also
dynamic because bid/offer can vary with trade size.
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FIGTION 8

Fixed income ETFs
exaggerated the
underlying hond
market falls during the
COVID-19 crisis.
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Market participants gravitated toward ETFs
as price discovery and liquidity vehicles.

As fears over the impact of COVID-19 increased in March
2020, market liquidity deteriorated. Initially, risk assets
were off-loaded and credit spreads blew out, but panic
selling set in as market participants sought safety in
cash. Even ‘safe assets’ such as government bonds and
gold were sold as these were some of the few assets
that continued to trade. Eventually, even these markets
started to become dysfunctional. That was the point at
which central banks stepped in, announcing significant
asset purchase programs that calmed the market.

During the period of stress, ETF prices also corrected
lower but there was no evidence of the ‘doom loop’

of ETF selling (driving underlying assets lower,
precipitating more ETF selling) that some in the market
had indicated was a risk. There were some significant
dislocations between ETFs and their NAVs, resulting

in larger than usual premiums/discounts; however, this
suggests that the arbitrage band in which ETFs usually
trade had widened and shifted to incorporate new
information relating to the underlying bonds.

These dislocations have been attributed to the following
three factors:

Figure 9: Average premium/discount of fixed income ETFs

« Stale or delayed NAV pricing: Fixed income liquidity

became challenged and pricing opaque, especially
in credit markets. Fixed income ETFs, however, tend
to reflect more real-time sentiment and realistic
pricing levels as to where the basket of bonds
should trade. As a result, pricing on individual bonds
can lag behind the real-time market sentiment and
executable pricing levels reflected by the ETF,
resulting in the appearance of large discounts to
NAV. In some cases, the ETF price may be a better
representation of actionable trade prices of the
underlying constituents.

Less dealer support for corporate bond liquidity: A
lack of liquidity in the underlying market meant that
the usual process of primary dealers arbitraging ETF
price-NAV dislocations was impaired.

Discrepancies between NAYV strike and ETF closing
times: End-of-day NAV prices can be struck at a
different time than an ETF’s closing auction, resulting
in different values—especially in times of high market
volatility.

‘ 2019 (%) | Jan2020(%) | Feb2020(%)| Mar2020(%)| Apr2020(%)| May 2020 (%)
NYSE Arca
SPDR ETFs 0.06 0.06 0.01 -0.91 0.05 0.04
ETF industry 0.07 0.08 0.05 -0.58 0.01 0.04
London Stock Exchange
SPDR ETFs 0.1 0.07 0.06 -0.37 0.15 0.15
ETF industry 0.09 0.08 0.05 -0.49 0.24 0.15
Australia Stock Exchange
SPDR ETFs 0.07 0.08 0.08 -0.75 -0.47 0.02
ETF industry 0.12 0.11 0.13 -0.96 -0.23 0.06

Source: State Street Investment Management, Bloomberg Finance L.P., as of 31 December 2024.
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While some may question the price discounts to NAV
observed in fixed income ETFs during March 2020,

we believe market participants were using ETFs as
price discovery tools. The discount in ETFs reflected
fair market prices whereby willing buyers and sellers
assessed the value of the underlying bonds. Bond
prices lagged real-time market sentiment and realistic
trading levels. Real-time sentiment, however, was likely
reflected in fixed income ETF market prices where the
market deemed bonds should trade based on prevailing
macro information and the assessment of related risks.

This was also the conclusion of the BIS in its paper,
The recent distress in corporate bond markets: cues
from ETFs,® with the suggestion that “ETF prices are
more reactive to market developments than the prices
of the underlying bonds are, especially at times of
market stress.”

The BoE concurs with its analysis suggesting that
“During the shock to markets from the Covid pandemic
in March 2020, ETFs were more liquid than their
underlying assets. As a result, bid-ask spreads for ETFs
may have better reflected the ‘true’ trading costs of the
underlying assets.”®
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Far from driving market weakness, the surge in fixed
income ETF trading volumes in March 2020, during

a period of steep discounts, suggests that market
participants gravitated towards ETFs as price discovery
and liquidity vehicles.

Figure 10: Average 5-day spread for physical vs.
synthetic fixed income ETFs
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Source: Bloomberg Finance L.P., as of 30 September 2025.
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State Street Investment
Management: A leader in
fixed income index investing

The scale to specialize

+ State Street Investment Management’s scale enables
our portfolio managers, traders, and investment
strategists to be sector specialists and based in their
geographic markets.

o Our dedicated Capital Markets teams provide
24-hour coverage across global markets, offering
enhanced liquidity and cost-efficient* trading
strategies.

o Entrusted with $676 billion in indexed fixed income
assets, including $611 billion in fixed income ETFs,
and managing 30+ currencies across 40 different
countries.**

Proven track record

o Qver 25 years of bond index investing—our first fixed
income index fund launched in 1996.

» Manage more than 100 individual fixed income index
strategies, providing choice for investors.

» More than 100 fixed income professionals dedicated
to conducting research, managing risks and costs,
and supporting our clients.

Innovative solutions for bond investors
o Comprehensive range of cost-effective* ETFs.

» Offering access to government and corporate bonds

across the yield curve, using a consistent index
methodology.

96768 100+

in fixed income assets individual fixed income
index strategies

20 YI's

of bond index investing

* Frequent trading of ETFs could significantly increase commissions and other costs such that they may offset any savings from low fees or costs.

** Source: State Street Investment Management, as of 31 December 2024.
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Endnotes

1 Source: Morningstar Direct, as of 31 December 2024

2 State Street Investment Management looked at 13 European and
US, investment grade and high yield fixed income index tracking
strategies. In 2024 only six saw their index outperform the
median returns of the peer group, compared to an average over
the past 10 years of between eight and nine strategies.

3 The Bloomberg EuroAgg TR Index returned -9.01% in 2022.
Source: Bloomberg Finance L.P. as of 30 April 2025.

4 Source: Morningstar, as of 31 March 2025. Peer group category:
Euro Diversified Bonds.

5 Source: Morningstar, as of 31 March 2025. Peer group category:
Euro Government Bonds.

6  Source: State Street Investment Management, Morningstar.
Based on annual data 2015 to 2024, as of 31 March 2025.

7 BIS Bulletin No 6, The recent distress in corporate bond markets:
cues from ETFs, Sirio Aramonte and Fernando Avalos, 14 April
2020: https://bis.org/publ/bisbull06.pdf.

8 See BoE paper: Could price data from exchange-traded funds
help open-ended fund managers calculate price adjustments?
https:/bankofengland.co.uk/bank -overground/2021/could -
price-data-from-exchange-traded-funds-help-open-ended-
fund-managers,

9  Source: Bloomberg Finance L.P., as of 31 December 2024. The
above diagram is for illustrative purposes only.

About State Street
Investment Management

At State Street Investment Management, we have
been helping create better outcomes for institutions,
financial intermediaries, and investors for nearly half a
century. Starting with our early innovations in indexing
and ETFs, our rigorous approach continues to be
driven by market-tested expertise and a relentless
commitment to those we serve. With over $5 trillion in
assets managed*, clients in over 60 countries, and a
global network of strategic partners, we use our scale
to deliver a comprehensive and cost-effective suite of
investment solutions that help investors get wherever
they want to go.

* This figure is presented as of September 30, 2025 and includes
ETF AUM of $1,848.02 billion USD of which approximately $144.95
billion USD in gold assets with respect to SPDR products for which
State Street Global Advisors Funds Distributors, LLC (SSGA FD) acts
solely as the marketing agent. SSGA FD and State Street Investment
Management are affiliated. Please note all AUM is unaudited.

statestreet.comlinvestment-management

State Street Global Advisors (SSGA) is now State Street Investment Management.
Please click here for more information.

Marketing communication.

For professional client use only.

Information Classification: General Access.

State Street Investment Management Worldwide Entities

Australia: State Street Global Advisors, Australia, Limited (ABN 42 003 914 225) is the
holder of an Australian Financial Services Licence (AFSL Number 238276). Registered
office: Level 14, 420 George Street, Sydney, NSW 2000, Australia T: +612 9240-7600.
F: +612 9240-7611. Belgium: State Street Global Advisors Belgium, Chaussée de La
Hulpe 185, 1170 Brussels, Belgium. T: +32 2 663 2036. State Street Global Advisors
Belgium is a branch office of State Street Global Advisors Europe Limited, registered

in Ireland with company number 49934, authorised and regulated by the Central Bank
of Ireland, and whose registered office is at 78 Sir John Rogerson’s Quay, Dublin 2.
France: State Street Global Advisors Europe Limited, France Branch (“State Street
Global Advisors France”) is a branch of State Street Global Advisors Europe Limited,
registered in Ireland with company number 49934, authorised and regulated by the
Central Bank of Ireland, and whose registered office is at 78 Sir John Rogerson’s Quay,
Dublin 2. State Street Global Advisors France is registered in France with company
number RCS Nanterre 899 183 289, and its office is located at Coeur Défense - Tour A -
La Défense 4, 33e étage, 100, Esplanade du Général de Gaulle, 92 931 Paris La Défense
Cedex, France. T: +33144 45 40 00. F: +33 144 45 4192. Germany: State Street
Global Advisors Europe Limited, Branch in Germany, Brienner Strasse 59, D-80333
Munich, Germany with a representation office at Brussels Street 1-3, D-60327 Frankfurt
am Main Germany (“State Street Global Advisors Germany”). Munich T +49 (0)89
55878 400. Frankfurt T +49 (0)69 667745 000. State Street Global Advisors Germany
is a branch of State Street Global Advisors Europe Limited, registered in Ireland with
company number 49934, authorised and regulated by the Central Bank of Ireland, and
whose registered office is at 78 Sir John Rogerson’s Quay, Dublin 2. Hong Kong: State
Street Global Advisors Asia Limited, 68/F, Two International Finance Centre, 8 Finance
Street, Central, Hong Kong. T: +852 2103-0288. F: +852 2103-0200. Ireland: State
Street Global Advisors Europe Limited (“SSGAEL”), regulated by the Central Bank of
Ireland. Registered office address 78 Sir John Rogerson’s Quay, Dublin 2. Registered
number 49934, T: +353 (0)1776 3000. Fax: +353 (0)1776 3300. Italy: State Street
Global Advisors Europe Limited, Italy Branch (“State Street Global Advisors Italy”)
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is a branch of State Street Global Advisors Europe Limited, registered in Ireland with
company number 49934, authorised and regulated by the Central Bank of Ireland, and
whose registered office is at 78 Sir John Rogerson’s Quay, Dublin 2. State Street Global
Advisors Italy is registered in Italy with company number 11871450968 - REA: 2628603
and VAT number 11871450968, and its office is located at Via Ferrante Aporti, 10 - 20125
Milan, Italy. T: +39 02 32066 100. F: +39 02 32066 155. Japan: State Street Global
Advisors (Japan) Co., Ltd., Toranomon Hills Mori Tower 25F 1-23-1 Toranomon, Minato-
ku, Tokyo 105-6325 Japan. T: +81-3-4530-7380. Financial Instruments Business
Operator, Kanto Local Financial Bureau (Kinsho #345), Membership: Japan Investment
Advisers Association, The Investment Trust Association, Japan, Japan Securities
Dealers’ Association. Netherlands: State Street Global Advisors Netherlands, Apollo
Building 7th floor, Herikerbergweg 29, 1101 CN Amsterdam, Netherlands. T: +3120 7181
000. State Street Global Advisors Netherlands is a branch office of State Street Global
Advisors Europe Limited, registered in Ireland with company number 49934, authorised
and regulated by the Central Bank of Ireland, and whose registered office is at 78 Sir
John Rogerson’s Quay, Dublin 2. Singapore: State Street Global Advisors Singapore
Limited, 168, Robinson Road, #33-01 Capital Tower, Singapore 068912 (Company Reg.
No: 200002719D, regulated by the Monetary Authority of Singapore). T: +65 6826-
7555. F: +65 6826-7501. Switzerland: State Street Global Advisors AG, Kalanderplatz 5,
8045 Ziirich. Registered with the Register of Commerce Zurich CHE-105.078.458. Tel:
+ 4144 245 7000. United Kingdom: In the UK, this document has been issued by State
Street Global Advisors Limited (“SSGAL”). Authorized and regulated by the Financial
Conduct Authority, Registered N0.2509928. VAT No. 5776591 81. Registered office: 20
Churchill Place, Canary Wharf, London, E14 5HJ. T: 020 3395 6000. F: 020 3395 6350.

This material is general information only and does not take into account your
individual objectives, financial situation or needs and you should consider whether it is
appropriate for you.

The information provided does not constitute investment advice and it should not be
relied on as such. It should not be considered a solicitation to buy or an offer to sell a
security. It does not take into account any investor’s particular investment objectives,
strategies, tax status or investment horizon. You should consult your tax and financial
advisor. All information is from State Street Investment Management unless otherwise
noted and has been obtained from sources believed to be reliable, but its accuracy

is not guaranteed. There is no representation or warranty as to the current accuracy,
reliability or completeness of, nor liability for, decisions based on such information and it
should not be relied on as such.
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http://statestreet.com/investment-management
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Exchange traded funds (ETFs) trade like stocks, are subject to investment risk and will
fluctuate in market value. The value of the investment can go down as well as up and
the return upon the investment will therefore be variable. Changes in exchange rates
may have an adverse effect on the value, price or income of an investment. Further,
there is no guarantee an ETF will achieve its investment objective.

The views expressed in this material are the views of SPDR ETF Strategy Team as of
14 September 2023 and are subject to change based on market and other conditions.
This document contains certain statements that may be deemed forward-looking
statements. Please note that any such statements are not guarantees of any future
performance and actual results or developments may differ materially from those
projected.

Past performance is not a guarantee of future results.

All forms of investments carry risks, including the risk of losing all of the invested
amount. Such activities may not be suitable for everyone.

Equity securities may fluctuate in value in response to the activities of
individual companies and general market and economic conditions.

Investments in emerging or developing markets may be more volatile and less liquid
than investing in developed markets and may involve exposure to economic structures
that are generally less diverse and mature and to political systems which have less
stability than those of more developed countries.

There can be no assurance that a liquid market will be maintained for ETF shares.

Investing in foreign domiciled securities may involve risk of capital loss from
unfavourable fluctuation in currency values, withholding taxes, from differences in
generally accepted accounting principles or from economic or political instability in
other nations.

The information contained in this communication is not a research recommendation
or ‘investment research’ and is classified as a ‘Marketing Communication’ in
accordance with the Markets in Financial Instruments Directive (2014/65/EU) or
applicable Swiss regulation. This means that this marketing communication (a) has
not been prepared in accordance with legal requirements designed to promote the
independence of investment research (b) is not subject to any prohibition on dealing
ahead of the dissemination of investment research.

This communication is directed at professional clients (this includes eligible
counterparties as defined by the appropriate EU regulator or applicable Swiss
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regulator) who are deemed both knowledgeable and experienced in matters relating to
investments. The products and services to which this communication relates are only
available to such persons and persons of any other description (including retail clients)
should not rely on this communication.

Standard & Poor’s, S&P and SPDR 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); and these trademarks have been licensed for
use by S&P Dow Jones Indices LLC (SPDJI) and sublicensed for certain purposes

by State Street Corporation. State Street Corporation’s financial products are not
sponsored, endorsed, sold or promoted by SPDJI, Dow Jones, S&P, their respective
affiliates and third party licensors and none of such parties make any representation
regarding the advisability of investing in such product(s) nor do they have any liability in
relation thereto, including for any errors, omissions, or interruptions of any index.

Concentrated investments in a particular sector or industry tend to be more volatile
than the overall market and increases risk that events negatively affecting such
sectors or industries could reduce returns, potentially causing the value of the Fund’s
shares to decrease.

All the index performance results referred to are provided exclusively for comparison
purposes only. It should not be assumed that they represent the performance of any
particular investment.

The whole or any part of this work may not be reproduced, copied or transmitted or any
of its contents disclosed to third parties without State Street Investment Management’s
express written consent.

Bonds generally present less short-term risk and volatility than stocks, but contain
interest rate risk (as interest rates raise, bond prices usually fall); issuer default risk;
issuer credit risk; liquidity risk; and inflation risk. These effects are usually pronounced
for longer-term securities. Any fixed income security sold or redeemed prior to maturity
may be subject to a substantial gain or loss.

The trademarks and service marks referenced herein are the property of their
respective owners. Third party data providers make no warranties or representations of
any kind relating to the accuracy, completeness or timeliness of the data and have no
liability for damages of any kind
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