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Events surroundingthe COVID-19 healthcrisis inthe
spring of 2020 unleashed unprecedentedvolatilityin
global financial markets. Liquiditywas challengedin
nearly every cornerof the bond market, including high
gradecreditand US Treasuries (which are typicallythe
easiest bonds tobuy and sell). During this period of
time, bond exchange-traded funds (ETFs)set record
trading volumes on exchange, providing a much-
needed source of liquidity that allowed investors to
adjust portfolios and manage risk. By allowing
investors to take on or offset their fixed income
exposuresinthe secondary market,bond ETFs
alleviated pressure onthe underlying bond markets
duringtheworstof thecrisis period of February-April
2020, as they havein previous bouts of market
volatility.

Most ETF trading occurs in the “secondary” market, or
on-exchange,whereinvestors buyand sell existing ETF
shares. Aseparate, “primary” market involves
authorized participants,or APs, transacting with ETF
issuers to create orredeemETF shares basedon
market demand.? The process of creation and
redemptionnotonlyadds ETF sharesto orremoves
ETF shares fromthe market based on supplyand
demand conditions, but also helps keep the price of the
ETF aligned with the value of its underlying securities.
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While an ETF’s market price (which reflects current
market conditions)is informed by the value of its
underlyingholdings, ETFs may trade at prices above
(premium)or below (discount) net asset value (NAV)4

Stressed markets can cause premiums and discounts
toincrease. Forexample, excessdemand foran ETF
onthe secondary market may createa premium until
additional shares are created or the demand
subsides.Liquidity and market conditions, such as
uncertainty around interestrates and the costs of
hedging and macroeconomic events,which
contributeto dispersion of bond prices, canalso
impact premiums and discounts.

Whilesomebond ETFsdid trade at substantial
discountsand ultimately premiums (when sentiment
abruptly turned positive)in March and April 2020, we
have shown empiricallythat such deviationswere
generally more afunction oflatencyin pricinginthe
underlyingbond markets arisingfromdiminished
liquidity ratherthan anomalous behaviorinthe funds
themselves.®

1. The Securities and Exchange Commission’s Division of Economic and Risk Analysis found that “ETFs generally functioned as expe cted, allowing investors to
transfer diversified bond risk on the secondary market without transacting directly in the underlying bonds.” The report is
2. AnAPisa financial institution, often a bank, that enters into an agreement with an ETF sponsor or its affiliate allowing it to dynamically manage the creation and

redemption of ETF shares in the primary market.

3. Ifthe price of an ETF exceeds the value of its basket of underlying securities (the ETF is at a premium), an AP could buy the securities in the underlying market,
deliver them to the ETF issuer in exchange for a share of the ETF, then sell the ETF in the market for a higher price. If an ETF is trading at a price below the value
of its underlying securities (at a discount), the same process could happen in reverse.

4. The NAVforan ETF is generally calculated once per day pursuant to policies and procedures approved by the ETF's board of directors. Inputs for NAV calculation
are typically actual trades (for bonds that traded that day) and/or estimates for bonds that trade infrequently or did not trade that day. Estimates for infrequently
traded bonds are based on observed market activity for similar bonds that did trade or other metrics such as dealer quotes or interest rate movements.

5. "Pricing and Liquidity of Fixed income ETFs in the Covid-19 Virus Crisis of 2020,” 2020. Laipply, S. and A. Madhavan, Journal of Index Investing.
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Recently, questions have emergedwith respect to the
bond ETF primary process—that which governsthe
creation orredemption of ETF shares—that is
fundamental to ETF operations. One concern—
addressed by Laipplyand Madhavan (2020)—
revolvesaround so-called “liquidity mismatch,” where
reduced liquidityinan ETF’s underlying bonds may
create challenges during periods of highvolatility.®
More recently, some have argued that the large
discounts(as much as 5%)observedwere afunction
of bond ETF sponsorsdeliberately adjusting their
redemptionbasketstoincludeless liquid, less
desirable bondsto discourage redemptions. The
implication,if true, is that ETFissuers prevented a
reconciliation ofthe dislocation betweenthe ETF
market price and NAV, prolongingthe discount.”

This paper contributes toour understanding ofthe
primary market process—particularlyfor customin-
kind redemptions—foriShares bond ETFs and
providesempiricalevidence ontheliquidity and other
characteristicsof iSharesbond ETF custom
redemptionbaskets.? To our knowledge, this isthe
first such analysisof redemptionbasketsinthe
growing literatureon ETFs. Weaimto showthatthe
custom redemption basket composition process was
not a contributorto deviations of market prices from
NAViniShares bond ETFs during the springof 2020.
On thecontrary,we believe the primary market
process workedas expecteddespite the high level of
market stress. Of course, we emphasize that our
results holdonlyforiShares ETFs;we did notattempt
to analyze redemption baskets by other asset
managers as the data is not publiclyavailable.

Beforewe turnto our empirical results, some
institutional detailsrequire discussion. As of the time
of this writing,bond ETFs have over $1.5trillionin
assets under management globallyand continueto
grow rapidly.® The primary market process is acritical
component ofthe quality and performance of abond
ETF by allowingthe shares outstandingto adjustin
response to demand and supply conditions.

As bond ETFs continuetoincreaseinsize and scale
relative to the bond market, arobust, durable primary
market process governed byvigorous policies and
procedures and resilient infrastructure are both
necessary and important,notonlyforETFs and their
shareholders, butalsoforthe healthof the bond ETF
ecosystem and the underlyingmarket itself.

Primary market volumesforbond ETFs have
increased rapidlyinrecentyearsduenotonlyto
growthin ETFAUM, butalsointheuseof bondETFs
as financial instruments within the fixed income
markets. Bond ETFshave becomeincreasingly
integrated intothe broader fixed income ecosystem
and are used not only as investmenttools, but also for
broker-dealer inventory management, largeclient
trade facilitation(e.g., “portfolio”trades), and the
hedging of derivatives books. As aresult, gross
iShares bond ETF primary market volumesincreased
by 43% from 2019 to 2020, totaling nearly $500
billioninvolume. Similarly,iShares UCITS bondETF
primary market volumesincreased by 28% from
2019t0 2020, to nearly $200 billion.

In response, BlackRock has invested heavilyinits
primary market infrastructure overthe past several
yearsinorderto bolsterourabilityto accommodate
large, frequent flows especially under stressed market
conditions. We have also provided, through our past
publications, a high degree of insightinto how
iShares views the primary marketprocess and the
steps iShares has takento help improve outcomes for
thefunds and theirshareholders. Investingin
process enhancements and technology helps
facilitate the funds’investment objective and
strategy, reducesoperating riskand leads to more
efficientprimary marketoperations; in addition,this
can provide for ahealthier ETF ecosystem and better
market quality for investors.

6.  Some research argues that in times of stress, liquidity mismatch may induce APs to trade in the wrong direction (i.e., selling the ETF even if it were below its
intrinsic value), thereby exacerbating volatility. See Pan, K., andY.Zeng, 2020. “ETF Arbitrage under Liquidity Mismatch,” Forthcoming, Journal of Finance.

7. SeeTodorov, K. 2021. “The Anatomy of Bond ETF Arbitrage.” BIS Quarterly Review (March). Available here .

8.  TheiShares ETFs operate under policies and procedures that govern the construction and acceptance of baskets, including heightened requirements for certain
types of custom baskets. Such policies and procedures provide the parameters for the construction and acceptance of custom baskets that are in the best
interests of the ETF and its shareholders. The requirements may vary and differ among different types of custom baskets based on order type, potential risks, or
conflict considerations. Custom creation baskets are often used in certain iShares fixed income ETFs to facilitate in kind transactions as delivering a pro rata
basket of all the holdings in an ETF or underlying index may not be feasible. Custom redemption baskets may be used for opti mization, tax efficiency and other
reasons but are generally non-negotiable since the APs are not sourcing securities. iShares ETFs are subject to a robust internal governance process that
oversees basket compliance for alliShares ETFs in accordance with regulatory requirements.

9. Source: SIFMA as of 3/31/2020
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Forexample, Golub et al (2018) explain how custom
fixed income creation baskets can be used with ETFs
ina systematic, auditable, and repeatable manner.
They use factor-based optimizationto generate
custom creation baskets for one or more ETFs (with
one or many counterparties)and conclude that
optimizationcanimprove the efficiency of ETF
creation basket generation,whichinturncaninduce
improved ETF exchange liquidityand tighterspreads
(given higher confidence around primary execution
arising from faster turnaround times and improved
basket composition), benefitting investors.1©

These enhancements have servedto reduce
processing times (more specificallyfor custom
creation baskets), increase operational efficiency and,
importantly, have helped to manage thetrackingand
risk profile of the portfolios. APs alsohave better
clarity and greater confidence aroundtheirown
executionthrough our primary market process, which
inturn helps to supportand enhance ETF exchange
liguidity. We believe shareholders have benefited
fromtheseimprovements duringnormaltimesand
particularly (as we show here)under stressed
conditions.

The challenges of the bond market

Unlike the US equity market, the US corporate bond
market is highly fragmented and opaque. The global
bond marketis $114trillionin market value,withthe
US bond market representingover$40 trillionof that
amount. There are hundreds of thousands of unique
fixed income securities. By comparison,the US
equity market has about 6,000 securities (as of
March 2021 based on NYSE and Nasdagq listings).
Furthermore,unlike equity securities, (i) most bonds
don’ttradeonagivenday (Figure 1);!!(ii) mostofa
givenbond’s trading occursimmediately after
issuance and thendeclinessharplyoverthe
remainder of its life (Figure 2);12(iii)bid/ask spreads
inthe bond market are multiplesof thoseinthe
equity markets (Figure 3); and (iv) electronic trading
(with the exception of US Treasuries)is still nascent.!3

10.

Figure 1: March 2020: Daily Trading in the iShares
iBoxx $ Investment Grade Bond ETF(LQD) Bond
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Source: FINRATRACE, BlackRock from 3/2/2020 - 3/20/2020.
Includes only end investor buys and sells - not dealer-to-dealer trades.

Figure 2: Post-Issuance Trading Patterns for
Municipal Bonds
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Figure 3: Bid/Ask Spreads for Investment Grade,
HighYield & S&P 500 ETFs
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Source: BlackRock, ICE,NYSE ARCA as of 2/28/2 1. Investment grade
bid/ask represented by ICE BAML US Corporate Index, HY bid/ask
represented by ICE BAMLUS High Yield Index, S&P 500 ETFis
represented by iShares Core S&P 500 ETF (IVV).

Funds” 2018. International Journal of Financial Engineering and Risk Management, Vol.2 No.4.

11.

coming revolution in credit portfolio trading” (November 2019)
12.
13.

Forexample, out of more than 21,000 publicly registered corporate bonds, fewer than 1% trade daily in the over-the-counter market. Source: Citigroup, “The

For example, we show the post issuance pattern for municipal bonds in Figure 2. Source: MSRB as of 12/31/2020.
See Hendershott, T. and A. Madhavan, “Click or Call? Auction vs. Search in the Over-the-Counter Market” (2015), Journal of Finance, Volume 70, No.1, pp 419-

>20 Years

See Golub, B., Ferconi, M., Madhavan, A, and A. Ulitsky “Factor-Based Optimization and the Creation/Redemption Mechanism of Fixed Income Exchange-Traded

447, and Laipply S., Madhavan A, Sobczyk A, “Toward Greater Transparency and Efficiency in Trading Fixed-Income ETF Portfolios” (2016), Journal of Trading,

Summer 2016, Vol. 11, No. 3: pp. 32-40.
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The necessity of sampling for fixed income index exposures

The unique attributes of the bond market make it challengingfor a bond fund to attempt full replication of
bond indices, which caninclude thousands of securities.* While someindices, such as those referencing the
US Treasury market, may be theoretically easierto replicate,otherindices, such as those referencing
municipal, credit,and emerging markets, are more problematic as it is difficult toacquire the requisite
securitiesat areasonable costandinatimely manner.

Accordingly,portfolios trackingsuch indices must, by necessity, be sampled (asubset of securities that meet
therisk profile and characteristics relative to the parentindexare used to seek the indexexposure). However,
inorder to maintainthe fund’sinvestmentobjectiveof tracking the index, creation and redemption baskets —
thesecuritiesdelivered by an AP to the ETF for acreation of ETF shares,and viceversaforaredemptionof ETF
shares—generallyaimto be representative ofthe broader index.

By definition,sampled baskets lead to a reduced security count relative to the reference index. However, the
presence of fewer securities does not automatically translate intoconcentration of risk. Unlike equity
securities, fixed incomeriskis largely explained by two factors: interest rate risk(i.e., duration) and credit
spread risk(if the security isanon-sovereign security).t> While idiosyncratic risk (e.g., the riskthat a particular
bond gets downgraded,as opposed to systematic risk suchas risingrates that affects all bonds)does playa
roleincredit spreadrisk, it can be diminished greatly in adiversified portfolio. Figure &4illustrates how
idiosyncratic risk measured by portfolio trackingerrorin percent (y axis)in evenahighyield portfolio can be
reduced by increasing the number ofholdings of securities (x axis). We see that portfoliotracking error begins
to level out at about 500 securities, whichis only about 40% oftheindex’s 1,200+ holdings. Increasing the
holdings beyond thisleveldoes not reduce trackingerrorin asignificant mannerbecausethere are
diminishingreturnsand actual costsinattempting to fullyreplicate afixedincome indexdueto the relatively
highbid/ask spreads ofthe constituents.

14. Asof 12/31/2020 the Bloomberg Barclays U.S. Aggregate Index held 11,984 securities and the iShares Core U.S. Aggregate Bond ETF (AGG) held 8,336
securities.

15. Typically, when interest rates rise, there is a corresponding decline in bond values. Credit risk refers to the possibility that the bond issuer will not be able to make
principal and interest payments.
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Figure 5 below shows the “replication ratio” across US Treasury,investmentgrade, highyield (HY), municipal
and emerging market (EM)bond exposures defined as the ratio (in percent) of the security count foriShares
bond ETF portfoliosto the total numberof constituentsin each fund’s underlyingindex. Note thatthe
replication ratioincreases with movementfromsovereignrisk (treasuries and municipals)to more
idiosyncratic riskin corporate and emerging marketdebt portfolios. Nonetheless,theratio is still belowthat of
full replication (i.e., lessthan 100%).

Figure 5: Index Replication Ratios for Various Sectors Represented by ETFs
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Source: BlackRockas of 2/26/21. EMB is the iShares J.P. Morgan USD Emerging Markets Bond ETF,
GOVT is theiShares USS. Treasury Bond ETF, HYG is the iShares iBoxx $ High Yield Corporate Bond ETF,
LQDis theiShares iBoxx $ Investment Grade Bond ETF, MUBis the iShares National Muni Bond ETF.

Toillustrate howthis process has nottranslated into less liquidor adversely biased portfolios,we examine
statistics for the redemption baskets of the iShares iBoxx$ High Yield Corporate Bond ETF (HYG), the largest
and most liquid high-yield ETF in the market, and the iShares iBoxx$ Investment GradeBond ETF (LQD), the
largest and mostliquid Investment Grade ETF.1¢ The high-yieldsector has a high degree of idiosyncratic risk
relativeto othersectors becausethelikelihoodof default is higher forthese bonds versusinvestment grade,
municipal, or treasury securities. Accordingly, ifany sampling biases were prevalent, it would be most evident
inthe basket composition. Figure 6 illustrates the risk and liquidity characteristics of the redemption baskets
versus the fund overthe period February 18,2020 to March 12,2020 (a period of elevated marketstressand
significant redemption activity). The Appendix contains similar statistics for the whole of 2020.

16. Source: BlackRock as of 12/31/20. Based on assets under management and average daily trading volume.
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Figure 6: Custom Redemption Basket Compositionvs. Fund ComparisonforLQD & HYG (2/18/20-3/12/20)

As FigureGillustrates, the customredemption basket compositions were nearly identical in risk characteristics
and liquidity scores irrespective of marketconditions,illustrating the nature of the systematic unbiased
process. Another critical pointisthat custom redemption baskets have tendedto broaden, not narrow in
security count and replication ratio during periods of high redemptions. The explanation for this observationis
intuitive: The greatertheamount ofredemptions,the more necessary itisto broaden the basketsto manage
thefund’s risk and tracking profile. If afund weretoincurlarge redemptionson anarrow basket repeatedly,
the remaining holdingswould become increasingly skewed relative to itsreference index(see also Golubet al
(2018) foradescription of the optimization process). Atthe limit,afund’s riskprofile relative to theindexcan
be maintained through use ofa pro rata basket which wouldserveto increase or decreasethe fund uniformly
relativeto itsreference index. However, the use of pro rata baskets may notalways be feasible or practicable
based onthetypeoffund. Inthe absence of employing a pro rata basket foreach primary market event, the
portfoliomanager caninstead rotate the customredemption basket and increasethe number of securities in
an effort to facilitate primary marketactivity that captures the fund’s risk characteristics overaredemption
cycle. Figure 7 providesanillustration of a progressionin custom basket size as redemption activityincreased
overthe period February 18,2020to March 12,2020. The dataillustratesthat baskets actually broadened
during this period (as opposed to becoming more concentrated) and were very similarto the parent funds.

Figure 7: Redemption Basket Security Count & Replication Ratios
iShares iBoxx $ High Yield Corporate Bond ETF JiShares iBoxx $ Investment Grade Corp Bond ETF

Cumulative # Cumulative #
Fund Security Redemption Fund Security Redemption
Count Securities % of Fund Count Securities % of Fund
02/18/2020 1017 2,029 547 27%
02/19/2020 1,020 405 40% 2,034 547 27%
02/20/2020 1,022 561 55% 2,033 803 39%
02/21/2020 1,023 603 59% 2,033 803 39%
02/24/2020 1.024 712 70% 2,033 803 39%
02/25/2020 1,023 861 84% 2,030 803 40%
02/26/2020 1,022 874 86% 2,019 953 47%
02/27/2020 1,022 890 87% 2,019 1,039 51%
02/28/2020 1,023 900 88% 1982 1,222 62%
03/02/2020 1,022 908 89% 1,982 1,222 62%
03/03/2020 1,027 908 88% 1,985 1,224 62%
03/05/2020 1019 936 92% 1,992 1224 61%
03/06/2020 1,018 938 92% 1992 1224 61%
03/09/2020 1016 959 949% 1991 1,336 67%
03/10/2020 1012 959 95% 1,991 1,336 67%
03/11/2020 1011 959 95% 1,991 1,336 67%
03/12/2020 1,010 959 95% 1991 1.336 67%

Source: BlackRock as of 3/12/70. For illustrative purposes only. Not indicative of any future result or experience. Cumulative # of redemption
securities represents the number of unique CUSIPs that were redeemed from the portfoliowith each sequential basket.
iCRMH0521U/S-1630503-6/10



Why were large discounts observed?

In the previous section,we demonstratedthat the composition of customin-kind baskets was broadly
reflective of the fund as opposed to beingskewed or concentrated in ways that could impact trackingand
market quality. Therefore, if basket compositiondid not create discounts, whatdid? As stated previously, the
bond market experienced severeliquidity challenges duringthe spring of 2020 while bond ETFs sawrecord

volumes over the same period. This disparitydrove price discoveryvia ETF trading prices. As anexample,on
March 12, 2020, LQD traded over 90,000 timesrelative to an average of 37 times each foritsfive largest
holdings.Priceformation basedontens of thousands of trades is likely tobe more informative than price
formation based ondramatically fewertrades inthe underlying bonds; the ETF price was potentiallymore
indicative of what market participants believedwas an actionable price for that basketof bonds. Figure 8
illustrates howthediscountin LQD was very much related to liquidity conditions and uncertaintyinthe
underlyingbond marketas measured by the pronounced wideningin bid/ask spreads.

Figure 8: LQD Premium/Discountvs. Underlying Bid/Ask Spread
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Source: ICE, FINRA TRACE, BlackRock as of 2/28/21

This conclusionissupported by empirical evidence showing that NAV returnswere highly autocorrelated.

Further, Laipplyand Madhavan (2020) show that ETF prices tracked closelythe prices of the most liquidindex
constituents.
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Conclusion

We havewritteninthe past about the primary marketprocessand therole of APs as key elements of the ETF
ecosystem.!” Here,we showthat adeeperunderstandingof the primary market process, particularly during
times of market stress, can help explain the observed behavioriniShares bond ETFs during the volatile period
of February through April of 2020.

We show that when faced withlarge redemptions, iShares portfolio managers—who have afiduciary dutyto all
shareholders, including those redeeming and those remaining in the fund—have generallyaimed to deliver
customin-kindredemption basketsthat closelyreflectthe fund characteristicsto help facilitate the fund’s
investmentobjective and minimize the tracking error of the fund. Strategicallychoosingto regularlydeliver out
a concentrated basketof bonds that does not broadly representthe fund’s characteristicswould generally not
bein thebestinterestofthe ETFandits shareholders and may lead to elevated trackingerror. Further,such
actions couldcreate reputational risk for and uncertaintyaround intentions of the fund sponsor within the AP
communitywhich could potentiallyimpactthe fund’sliquidity. Thefactthat custom baskets are asubset of the
fund’s bond holdings is notin and of itself sufficient to prove that the basket is not representative of the fund.
As discussed,the nature of factorrisksin fixedincome—those arisingfrominterestrate and credit spread risk—
can be adequately reflected utilizingfewersecurities.

We believe that this closerexamination oftheiShares ETF primary market process shows that it functionedwell
during atime of unprecedented volatility. Furthermore, we believethat significantinvestments intechnology
and infrastructure overanumber of years to support this process served to increase its robustness and
durability during this challenging period and should allow us to efficientlyaccommodate ever increasing flows
going forward under avariety of marketconditions.

17. Novick, B., Cohen,S., Van Nugteren, S., Rosenblum, A, Madhavan, A, and S. Samandar. 2017. “A Primer on ETF Primary Market Trading and the Role of
Authorized Participants.” Available here. See also Madhavan, A. 2016. “Exchange-traded Funds and the New Dynamics of Investing.” New York, NY: Oxford
University Press.
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APPENDIX: Primary Basket Summary Full Year 2020

LQD Creations
Basket Count Notional $B
572

Creations $47,133

LQD Redemptions
Basket Count Notional $B

Redemptions 284 $(33,592)
Factor Basket Fund Diff

Factor Basket Fund Diff

Duration 9.55 9.39 0.16 Duration 9.36 9.58 -0.22
Spread Duration 9.62 9.48 0.14 Spread Duration 9.42 9.65 -0.23
OAS 183 186 -3 OAS 129 134 -5
Position Count 201 1940 10% Position Count 404 1940 21%
Issuer Count 110 343 32% Issuer Count 180 343 52%
Bid/Ask Spread 62.1 62.1 0.0 Bid/Ask Spread 35.3 36.1 -0.8
Liquidity Score 76.2 75.2 1.0 Liquidity Score 81.0 80.8 0.2

HYG Creations HYG Redemptions
Basket Count Notional $B Basket Count Notional $B

Creations 223 $36,784 Redemptions 144 $(32,632)
Factor Basket Fund Diff Factor Basket Fund Diff
1

Duration 1 0.92 0.08 Duration 1. 1.11 -0.01
Spread Duration 3.76 3.53 0.23 Spread Duration 3.32 3.36 -0.04
OAS 508 531 -23 OAS 448 458 -10
Position Count 283 1130 25% Position Count 450 1130 40%
Issuer Count 187 372 50% Issuer Count 251 372 67%
Bid/Ask Spread 59.9 60.1 -0.2 Bid/Ask Spread 46.0 45.6 0.4
Liguidity Score 80.2 80.5 -0.3 Liquidity Score 81.3 82.8 -1.5

Source: BlackRockas of 12/31/20.

Glossary

Spread Duration

Spread durationis the sensitivity ofthe price of asecurityto changesinitscreditspread.The credit spreadis
thedifference betweentheyieldof asecurityandtheyieldof abenchmarkrate, such as acashinterestrateor
governmentbondyield.

Duration
Durationis ameasure of the sensitivity of the price of abond orotherdebtinstrument to achangeininterest
rates.

OAS (Option-adjusted spread)
Measures the credit spread or additionalyield potential over asimilar maturity US Treasurybond in basis
points. OAS includes the likelihood that the bond will be called or prepaid before the schedule maturity date.

Bid/Ask
A measure of the average costto buyand sell securitieson an exchange. Spreads are the difference between
the bid price of thetrade (what the buyeris willing to pay) and the ask price (what the selleris willing toaccept).

Liquidity Score
LiquidityScoreisaproprietary measure from O (minimum)to 100 (maximum)based onthe highestavailable
volume at the lowest transaction cost.

Redemption Basket

A “redemption basket” is a pre-specified bundle of securitiesthat represents the securitiesof the ETF’s
portfolioavailable for delivery in connection with redemption requests for abusinessday. ETF sponsors
determinethe contents of aredemption basket prior to the startof each tradingday and may modify the basket
available forredemptionthroughout the day as needed in response tochanging market conditions. Securities
delivered may be afull replicationor representative sample of the underlying index orthe ETF’s portfolio, as

determined by the ETF sponsor.
iCRMH0521U/5-1630503-9/10



Carefully consider the Funds'investment objectives, risk factors,and charges and expenses before
investing. This and other information can be found in the Funds' prospectuses or, if available, the
summary prospectuses which may be obtained by visiting www.iShares.com or www.blackrock.com. Read
the prospectus carefully before investing.

Investing involves risk, including possible loss of principal.

Fixedincomerisksinclude interest-rateand credit risk. Typically, when interest rates rise, thereisa
corresponding declinein bond values. Creditriskrefersto the possibilitythat the bond issuerwill not be able to
make principal and interest payments. Non-investment-grade debtsecurities (high-yield/junkbonds) may be
subjectto greater marketfluctuations, riskof default or loss of income and principal than higher-rated
securities.

Shares of iShares ETFs may be boughtand sold throughoutthe day onthe exchange throughany brokerage
account.Shares are notindividuallyredeemablefromthe ETF, however,shares may be redeemeddirectly from
an ETF by Authorized Participants, in verylarge creation/redemption units. There can be no assurance that an
activetrading marketforshares of an ETF willdevelopor be maintained.

Although market makers willgenerally take advantage of differences between the NAV and the trading price of
an ETF's shares through arbitrage opportunities, there is no guarantee that they willdo so.

Casestudies shown forillustrative purposesonly. Thisis not meant as aguarantee of any future result or
experience. This information should notbe relied upon as research, investment advice or arecommendation
regarding theiShares Fundsorany securityin particular.

This material is notintended to berelied upon as aforecast, research orinvestment advice,and is not a
recommendation, offer or solicitationto buy or sellany securitiesor to adopt any investment strategy. The
opinionsexpressed are as of the date indicated and may change as subsequent conditionsvary. The
information and opinions contained inthis material are derived from proprietary and nonproprietary sources
deemed by BlackRock to be reliable, are not necessarily all-inclusive and are not guaranteed as to accuracy. As
such, nowarranty of accuracyorreliabilityis given and no responsibilityarising in any other wayforerrorsand
omissions(includingresponsibility toany personby reason of negligence)is accepted by BlackRock, its
officers,employeesoragents. This material may contain “forward-looking” information that is not purely
historical in nature. Such information mayinclude,among other things, projections and forecasts.Thereis no
guarantee that any of theseviewswill come to pass.Reliance uponinformationinthis material isatthesole
discretion of the viewer.

Prepared by BlackRockInvestments, LLC, member FINRA

The iShares Funds are not sponsored, endorsed, issued, sold or promoted by JPMorgan Chase & Co. or Markit
Indices Limited. Neither of these companies make any representation regarding the advisability of investing in
the Funds. BlackRockis notaffiliated with the companieslistedabove.

©2021 BlackRock, Inc. All rights reserved.iSHARES and BLACKROCK are trademarks of BlackRock,Inc., orits
subsidiariesinthe United States and elsewhere. All other marks are the property of their respective owners.
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