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The Scale to Specialize
» State Street Global Advisors’ global scale enables our portfolio managers, traders and
investment strategists to be sector specialists and based in their geographic markets.
e Our dedicated Capital Markets teams provide 24-hour coverage across global
markets, offering enhanced liquidity and cost-efficient* trading strategies.
 Entrusted with $555 billion in indexed fixed income assets, managing 30+
currencies across 40 different countries.**

Proven Track Record

e Over 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

» Comprehensive range of cost-effective* ETFs.

» Offering access to government and corporate bonds across the yield curve,
using a consistent index methodology.

$6555B* 25Years 100+

in fixed income assets of bond index investing individual fixed income
index strategies

*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 Global Advisors, as of 30 June 2023.
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[
Fiction #1

[
Fact

Despite their rapid
growth, fixed income
ETFs still only represent
3% of the total investable
fixed income universe.

Figure1
Relative Sizes of ETF AUM
vs. Total Market AUM ($M)

The fixed income ETF market has become so large that it distorts
the bond market.

Relative Market Sizes

The fixed income ETF market is still relatively young — the first fixed income ETF
launched 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. Meanwhile, 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 and high yield bonds issued in developed and emerging
market currencies.

Growth in AUM has accelerated post 2020 and at 30 June 2023, fixed income ETFs
represented 19% of the global fund market with $1.9 trillion in assets. While the growth of
these instruments has been robust, they still ‘only’ 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.

When it comes to their impact on market prices, these instruments still represent a relatively
small portion of sub-asset classes within the fixed income market. Figure 1 highlights some
examples of the difference between how much ETFs represent of the actual investment
universe and Figure 2 shows how much they account for in terms of trading activity.

US High Yield US Investment Grade  US Investment Grade

Corporate Bonds Corporate Bonds Floating Rate Notes
Market Size ($M) $1,241,886 $7,282,439 $213,566
ETFs AUM ($M) $67,439 $94,717 $14,947

US Municipal Bonds EM Bonds US Government Bonds US MBS
Market Size (M) $4,019,500 $4,403,000 $24,881,157 $12,201,600
ETFs AUM (M) $110,407 $15,288 $77,622 $59,108

Market Size Data: SIFMA (as of Q2 2023; US IG Corporate Bonds, US Government Bonds, US Municipal Bonds), Bloomberg (as of 30/06/2023; US High Yield
Corporate Bonds, US IG FRNs, EM Bonds, US MBS), The Loan Syndications & Trading Association (as of 30/06/2023; US Senior Loans), ETF AUM: Bloomberg
Finance, L.P.,, Morningstar (as of 31/07/2023).
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[
Fact

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

Figure 2
3-Month Average Daily Volumes:
Bond Trading vs. ETF Trading

Trading Volumes

ETFs generally account for <10% 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.

B 3M ADV: Bond Trading (M)
Bl 3M ADV: ETF Trading (M)

US High Yield US Investment Grade US Investment Grade
Corporate Bonds Corporate Bonds Floating Rate Notes
5,656 23,927 3,806

3,664 2,273 113

66*

Average Daily Volume (3M ADV) Bond Trading: SIFMA (as of 31/07/2023), Trading data for FRNs TRACE ( as of 31/07/2023). Average Daily Volume (3M ADV)
ETF Trading: Bloomberg Finance, L.P. (as of 31/07/2023).
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[
Fiction #2

[
Fact

a) A fixed income ETF’s
liquidity is at least as
liquid as the underlying
market that it tracks.

b) The ability to invest
in an ETF via the
primary and/or the
secondary market

can provide greater
liquidity compared with
alternative approaches
to bond investing, such
as index and actively
managed mutual funds.

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

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.
These two sources — ‘primary, which can be accessed via an authorised participant and
‘secondary, which can be accessed directly — 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 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 — evenifthe 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.
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Case Study US high yield liquidity is occasionally highlighted as a potential area of concern for ETFs
US High Yield in times of market stress. However, analysis of the market’s trading volume reveals that
ETFs actually complement the broader market’s liquidity profile.
Figure 3 below shows historical high yield market trading volumes and illustrates how
both types of ETF liquidity — primary and secondary market volumes — compare to
the broader high yield cash market.
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.
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Source: Bloomberg Finance L.P., as of 30 July 2023.
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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
. Via fund provider, Via fund provider, Over the counter,
. On exchange | Primary L . i . .
Trading venue requiring written requiring written voice or
(secondary) | market . L .
application application electronically enabled
. Typically close . .
How frequently can investors . Typically close of business
. Intraday of business on Intraday
gain access? on trade date
trade date
. . . Typically 1 t .
Trade notification period None 3y§;32 yLto Typically 1 to 3 days None
. . ) Fund’s minimum Fund’s minimum Bond’s minimum price/
Minimum investment size 1 share . . . . L .
investment size investment size minimum increment
Qan mveSt?r.S see Yes No No Yes
intraday pricing?
H trated i . . . . . . .
ow coneentratedis Diversified Diversified Greater concentration Single security

the portfolio?
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[
Fiction #3

[
Fact

a) The ability to issue
debt is directly related
to a company's overall
financial strength.

b) An ETF's index
construction inherently
provides diversification
benefits and often
employs constituent
capping to mitigate
concentration risks.

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

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 aresult, not all of anissuer’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.

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.

Figure 4

Top 10 Holdings in the
Bloomberg Euro Corporate
Bond Index

Weight in Index (%)

Rank by Debt Included in Index

Rank by Short-Term and
4 153rd 32nd 48th 26th 27th 53rd 59th 30th 82nd 70th
Long-Term Debt
Market Cap (EUR Millions) 64,1896 726404 Mutual 34,7797 Mutual 74,7316 471M5 20,9334 615491 730057
2022 Revenue (EUR Billions) 279.2 504 204 238 24.3 364 186 281 1405 150.0
Volkswagen BNP Banque Credit BPCE UBS Group  ING Groep Societe ENEL Merceded
Paribas  Federative Agricole Generale Finance Benz
du Credit International International
Mutuel NV

Source: Bloomberg Finance L.P., as of 31 July 2023. 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.

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 — 9



[
Fiction #4

[
Fact

During 7 systemically
important volatile
markets from the past
20 years, index-based
fixed income exposures
would actually have
outperformed the
median fund return in

5 of those instances.*

Fixed income ETFs underperform active managers when
markets are volatile.

SPDR ETFs analysed seven 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, the Greek Debt Crisis and the bout of market stress caused by the global
CQOVID-19 pandemic, among others.

The analysis focused on the performance of active managers within the Bloomberg

Euro Agg Bond Total Return Index (‘the Agg’). The findings contradict the fiction that fixed
income index-based exposures underperform active strategies in environments where
trading can get stressed.

As shown in Figure 5, the Agg outperforms 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.

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 default rates spike. 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.

*Source: Morningstar Direct, as of 30 June 2022.
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Figure 5
Performance During

Market Turbulence: Index vs.

Active Managers

—
Bloomberg Euro Agg
Bond Total Return

Manager Universe
Morningstar EUR Diversified
Bond Category

I

Top Quartile

Median

I
Bottom Quartile

Tech Bubble Jan OO0 to Feb 03

Financial Crisis Nov O7 to Feb 09

Greek Debt Crisis Jan 10 to Dec 11

Trichet Rate Hike Apr11to Augll

Taper Tantrum May 13 to Sep 13

COVID Crisis Feb 20 to Apr 20

Invasion of Ukraine Feb 22 to Apr 22

Source: Morningstar Direct, as of 31 July 2023. 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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Fiction #5 Fixed income ETFs are only useful for the largest, most
straightforward bond exposures. For niche areas, such as
emerging market debt, active managers provide a better return.

|

Fact In the past, many investors believed an active approach served as the best way to invest
in emerging market debt (EMD). That belief has been based on a few assumptions,

A high percentage of for example that indexed exposure is too expensive to be effectively implemented in

active managers in emerging markets. Additionally, many investors view EMD as an inefficient market where

the emerging market active managers are needed to identify and extract value, and to avoid weak segments of

debt space have the market.

underperformed their

benchmark each year The reality is less clear cut. EMD markets now offers much greater liquidity and diversity,

since 2010. indexed strategies have evolved and now possess sophisticated techniques capable of
delivering the return of the benchmark in a cost-efficient” manner.
To highlight the relative performance of active versus passive, we analysed the active
managers in the Morningstar database that track both the local currency JPM GBI-EM
Global Diversified Index (GBI-EM) and the hard currency JPM EMBI Global Diversified Index.
Local currency managers struggled to outperform the index in the 10 years prior to 2020,
but have seen a material improvement since then. Increased event risk around COVID and
the invasion of Ukraine may have provided some opportunities (see the following page).
Hard currency active mangers have been far less successful during the past 10 years, with
only 2017 and 2020 seeing more than 50% of managers outperforming the index.

Figure 6

Active Manager Performance in
Emerging Market Debt (%)

Universe Universe

JP Morgan GBI-EM Global JP Morgan EMBI Global

Diversified Index Diversified Index
Percent Percent

100 100

90 90

80 80

70 70

60 60

50 50

40 40

30 - 30

20 20

10 10

0 1]
O H &6 ® ¢ 1y © N ®© ® O H o od O H o ® & 1w © N 0 O O H o od
A A A4 d4 A4 A A A A A & o o oI A A A A A A A A A A d& o o oI
©O O O O 0O O O 0O 0 0o © o o o ©O O O 0O O 0O O 0 0o 0 6 o ©o o
4 & & & & & & & & & & d& oA 4 & & & & & & & & § N N N o

Il Underperforming Managers I Outperforming Managers

Source: Morningstar Direct, as of 31 July 2023. The information contained above is for illustrative purposes only.
Past performance is not a guarantee of future results.

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

An ETF’s diversification
can help to mitigate
political and sentiment-
driven events, which are
difficult to predict.

Figure7

EMD Performance During

Periods of Higher Volatility
(Index vs. Active Universe)

Event risk is one area where active managers feel they should be able to add value.
This appears to have been the case in the local currency market in 2022 on the back
of the war in Ukraine. Russian bonds all exited their respective indices at the end of
March rebalancing at a price of close to zero. However, active managers (and indeed
some passive managers) could have sold the bonds at a higher price than zero which
would have accounted for some of the superior performance. However, as Figure 7
shows, active manager outperformance during times of heightened country market
risk and volatility is not the norm. There seems to be a correlation between market
underperformance and active manager underperformance. The correlation looks most
acute in the local currency universe, where the worse the performance of the index, the
higher the percentage of active managers that underperformed.

In local currency debt, foreign exchange (FX) is the short-term performance driver, while
local rates are a longer-term driver. Emerging market currencies are typically the main
adjustment valve to reflect market sentiment, which means that making the right call,
especially in times of heightened market volatility, is particularly difficult. EMD is inherently
volatile, and returns often do not reflect fundamentals, as they are driven by investor
sentiment and political risk, which are difficult for active managers to predict.

An ETF’s diversification can help mitigate potential credit events. Additionally, a credit

risk premium can be harvested across the overall diversified exposure to compensate for
such events. Having broad index exposure appears to potentially offer investors protection
from some of the inherent behavioural biases of active managers and can provide an
opportunity for higher returns, despite offering exposure to both stronger and weaker
parts of the universe.

10
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o -
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May to Aug 13 Nov13toJan14 Sep14toFeb15 Sep 15 Jan 16 JantoJun 18 Sep to Nov 20 Feb to Mar 22
Turkey, Argentina, Kazakhstan, Brazil Venezuela Argentina, Argentina, Ukraine
Ukraine, Brazil, Venezuela Russia, Russia, Turkey Lebanon Invasion
Colombia, Peru Ukraine,
Venezuela
8 JPM GBI-EM Global Diversified Il 75th Percentile Il Average I 25th Percentile

Source: Bloomberg Finance L.P,, as of 31 July 2023. The information contained above is for illustrative purposes only. Past performance is not a guarantee of

future results.
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[
Fiction #6

[
Fact

An index investment
manager’s objective is to
seek to track an index’s
return with minimal
tracking error. The
objective is not to hold
every bond in the index.

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

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 close to 7,000
different bonds.* That total includes:

e Euro government bonds

» Bonds from supranational banks such as Kreditanstalt Fuer Wiederaufbau (KFW)
» Bonds from European corporate issuers

e Securitised bonds

» 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.

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.

Approach1—
Top-down approach

Full Universe

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

e Duration Considering how to match on key rate duration exposures.

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

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

e Ratings Allocating at the credit rating level.

*Source: Bloomberg Finance L.P., as of 31 July 2023. The above diagram is for illustrative purposes only.
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Approach 2 — The bottom-up approach is often used in markets such as high yield or convertible bonds,
Bottom-up approach 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
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.

As anillustration, we can consider the characteristics of a representative SPDR ETF
tracking the Bloomberg Euro Aggregate Bond Index. As shown below, while the fund may
only hold just over 2,600 out of 6,900 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.

Figure 8 Representative Bloomberg Plus/Minus

Characteristics of a SPDRETF Euro Aggregate

Representative SPDR ETF Bond Index

Tracking the Euro Aggregate Local YTW 3.46 3.48 -0.02

Bond Index Option Adjusted Duration 6.47 6.42 0.05
Option Adjusted Spread 78.49 78.61 -0.12
Coupon 1.739 1.872 -0.13
Bloomberg Composite Rating AA3B/A1 AA3/A1 —
Key Rate 6M 0.04 0.05 -0.01
Key Rate 2Y 0.61 0.60 0.01
Key Rate 5Y 175 1.72 0.03
Key Rate 10Y 1.92 1.91 0.01
Key Rate 20Y 1.18 1.18 0.00
Key Rate 30Y 0.97 0.97 0.00

Source: State Street Global Advisors, Bloomberg Finance L.P., as of 31 July 2023. The above example is for illustrative
purposes only.
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[
Fiction #7

[
Fact

The complexity can
depend on the needs of
the investor, but there
are a few straightforward
ways to access fixed
income ETFs.

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

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

1 2

Off-Exchange/

Exchange Liquidit L
geta ¥ Over-the-Counter (OTC) Liquidity
Requires access to a front-end trading Requires establishing trading relationships
platform and a brokerage or custodial with a broker-dealer and/or market maker
account. The investor would also need a and account settlement instructions to be
DTC number if self-clearing. able to book and settle individual trades.

Source: State Street Global Advisors, as of 31 July 2023. The above diagram is for illustration purposes only.

When considering whether to trade on exchange or OTGC, 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.

As a guiding principle, if the trade size is typical in the underlying market, it should be
acceptable in the 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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[
Fiction #8

[
Fact

Market participants
gravitated toward ETFs
as price discovery and
liquidity vehicles.

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

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.

Figure 9
Average Premium/Discount of
Fixed Income ETFs

2019 | Jan 2020 Feb 2020 | Mar 2020 Apr2020 | May 2020
(%) (%) (%) (%) (%) (%)

NYSE Arca
SPDRETFs 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 0.10 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 Global Advisors, Bloomberg Finance L.P., as of 31 July 2023.

These dislocations have been attributed to the following three factors:

» 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.

o 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 NAV 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.
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Figure 10

Average 5-Day Spread for
Physical vs. Synthetic Fixed
Income ETFs YTD

Synthetic

Physical

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.”

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.

r Percent
Jan Feb Mar Apr May Jun
2020 2020 2020 2020 2020 2020

Source: Bloomberg Finance L.P., as of 31 July 2023.

1 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.

2 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,
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