Real Assets in Central Bank Reserve Portfolios:
A Consequent Next Step?
FOR PROFESSIONAL CLIENTS / SOPHISTICATED INSTITUTIONS / QUALIFIED
INVESTORS / QUALIFIED CLIENTS ONLY
As bond yields are generally expected to remain low for the next few years, many investors with government bond dominated
portfolios are considering broadening their investment universe. Adding new rewarded risk factors in modest doses could help
increasing returns while not materially increasing the volatility of such portfolios. However, the cost of this better "average"
performance is potentially larger temporary drawdowns in times of market turmoil. This brief paper discusses this idea in more
detail.
The notion that reserve portfolios should be readily available for policy needs has historically set the tone for central banks’ reserve
portfolios, before other objectives such as stability and return. However, persistent ultra-low yields on safe assets and more varied
potential stress scenarios have prompted reserve managers to take a closer look at their key objectives and constraints and be much
more deliberate when balancing between them.
Thus, we observe many central banks diversifying into investment-grade credit and even equity, acknowledging that as long as the
pre-set liquidity requirements are met, there can be a modest allocation away from government bonds to achieve more diversified risk
factor exposures and higher yield, improving portfolio efficiency during normal market environments. This has continued to evolve
following the global financial crisis that began in 2007–08, accelerated by the ever-lowering yields. More recently, real assets also
coming into focus.
It is not entirely novel for central banks to invest in real assets – in fact, real estate has featured in many central bank portfolios.
Across objectives such as uncorrelated return, reliable consistent income, capital appreciation and efficient portfolio construction,
central banks have explored the use of real estate and infrastructure across the capital structure, including public and private market
investments.

Quantifying the risk-return trade-off
To explore this thought a little bit further, we investigated the impact of adding small amounts of all maturity global Treasuries,
Chinese Treasuries, global corporate bonds, global equities and real assets to a base portfolio which only comprises domestic
Treasuries (less than 5 years maturity). If we apply BlackRock's Investment Institute's capital market assumptions, the chart below
shows that volatilities of these illustrative portfolios remain largely unchanged, but the expected return picks up in most instances.
This is because another rewarded risk factor is added to the portfolio, which is dominated by interest rate and (sovereign) spread risk
factor. This also explains why the effect is less pronounced, when global Treasuries are added, i.e. they do not bring a new rewarded
risk factor to the base portfolio.
Of course, the asset classes could also be added cumulatively, i.e. corporate bonds, Chinese Treasuries and real assets could be added
at the same time.
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Adding riskier assets to a conservative portfolio might lead to lower risk and higher returns.
Source: BlackRock; Forecasts are not a reliable indicator of future performance. This information is not intended as a recommendation to invest in any particular asset class or
strategy or as a promise - or even estimate - of future performance. Data as of 30-September-2020. The right hand chart shows the volatility (and its factor decomposition) of the
respective portfolios based on 240 equally weighted monthly data. The expected return is based on BlackRock's EUR 5-year capital market assumptions (data as of 30September-2020). Illustrative management fees were assumed for the various asset classes; for 'infrastructure', an active return of 5.5% was assumed; for 'real estate', an active
return of 0.8% was assumed. ''Global Treasuries' comprise 45.8% 'US Treasuries', 11.4% 'UK Treasuries', and 42.7% 'EU Treasuries'. ''Global Corporate Bonds (<5y)' comprise
53.6% 'US Corporate bonds (<5y)', 4.1% 'UK Corporate Bonds (<5y)', and 42.3% 'EU Corporate Bonds (<5y)'. ''Global Equities' comprise 68.7% 'US Equities', 4.2% 'UK Equities',
8.1% 'Japanese Equities', 3.5% 'Pacific ex Japan Equities' and 15.5% 'Europe ex UK Equities'. ''Real Assets' comprise 50% 'Infrastructure' and 50% 'Real estate'. All developed
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The impact of such a cumulative addition is even more pronounced: the volatility level remains largely unchanged, but the expected
return picks up more materially as shown in the chart below.
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Adding riskier assets to a conservative portfolio might lead to lower risk and higher returns.
Source: BlackRock; Forecasts are not a reliable indicator of future performance. This information is not intended as a recommendation to invest in any particular asset class or
strategy or as a promise - or even estimate - of future performance. Data as of 30-September-2020. The right hand chart shows the volatility (and its factor decomposition) of the
respective portfolios based on 240 equally weighted monthly data. The expected return is based on BlackRock's EUR 5-year capital market assumptions (data as of 30September-2020), as introduced on a previous slide. Illustrative management fees were assumed for the various asset classes; for 'infrastructure', an active return of 5.5% was
assumed; for 'real estate', an active return of 0.8% was assumed. 'Global Corporate Bonds (<5y)' comprise 53.6% 'US Corporate bonds (<5y)', 4.1% 'UK Corporate Bonds (<5y)',
and 42.3% 'EU Corporate Bonds (<5y)'. ''Real Assets' comprise 50% 'Infrastructure' and 50% 'Real estate'. All developed currencies hedged to EUR.
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In summary, adding these asset classes diversifies the risk factor exposure of the base portfolio and is expected to enhance the
efficiency of the base case portfolio materially … on average and in the long run. However, the cost of achieving these higher expected
returns in the long run is that in times of market turmoil, investors might experience larger temporary drawdowns as illustrated by the
stress tests depicted in the chart below.
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A cost of potentially performing better on average is performing worse in times of stress.
BlackRock, 30-November 2020. For illustrative purposes only. Risk management cannot fully eliminate the risk of investment loss. There is no guarantee that stress testing will
eliminate the risk of investing in any product or strategy. The chart shows the change in portfolio value (and its factor decomposition) of the respective portfolios in various stress
scenarios defined by the period depicted in the name of the stress test.
In summary, the current portfolios of many central banks are dominated by short duration, high-quality government bonds, which
offer low (if not negative) returns. Applying a risk factor framework and formulating capital market assumptions with the goal to take
risks in a deliberate, diversified and scaled fashion might help improving reserves portfolios. This could entail adding credit and equity
risk; the aim is to reap diversification benefits. However, while such a strategy might be expected to enhance return and / or reduce
volatility on average and in the long-term, it can be beneficial to complement such an analysis with scenario analyses and to embed it
in the current market environment.
While liquidity needs should be prioritised unequivocally, illiquidity only causes an issue if a sale of asset has to be realised in forced
circumstances. A modest allocation to real assets where appropriate can help further improve portfolio efficiency and make the total
portfolio more resilient – something we have observed during the Covid-19 pandemic.
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Risk Warnings
Capital at risk. The value of investments and the income from them can fall as well as rise and are not guaranteed. Investors may not get back the amount originally invested.
Past performance is not a reliable indicator of current or future results and should not be the sole factor of consideration when selecting a product or strategy.
Changes in the rates of exchange between currencies may cause the value of investments to diminish or increase. Fluctuation may be particularly marked in the case of a higher
volatility fund and the value of an investment may fall suddenly and substantially. Levels and basis of taxation may change from time to time.

Index Disclosures
Past performance is not a reliable indicator of current or future results and should not be the sole factor of consideration when selecting a product or strategy. Index returns are
for illustrative purposes only and do not represent any actual fund performance. Index performance returns do not reflect any management fees, transaction costs or expenses.
Indices are unmanaged and one cannot invest directly in an index.
List of representative indexes for CMAs
Asset class
EUR C
USD C
GBP C
USD T
GBP T
CNY T
USD T<5
GBP T<5
EUR T
EUR T<5
USD ILB
EUR ILB
GBP ILB
USD MBS
USD CB
EUR CB
GBP CB
USD CB<5
GBP CB<5
EUR CB<5
USD HY
EUR HY
$-EMD
L-EMD
USD BL
RD
InfD
InfE
RE
Gold
USD Eq
GBP Eq
JPY Eq
PACxJ Eq
EPxGBP

Name
EU Cash
US Cash
UK Cash
US Treasuries
UK Treasuries
Chinese Treasuries
US Treasuries (<5y)
UK Treasuries (<5y)
EU Treasuries
EU Treasuries (<5y)
US ILB
EU ILB
UK ILB
MBS
US Corporate bonds
EU Corporate bonds
UK Corporate bonds
US Corporate bonds (<5y)
UK Corporate bonds (<5y)
EZ Corporate bonds (<5y)
US High yield
EU High yield
$-EMD
L-EMD
Bank loans
Real estate mezzanine debt
Infrastructure debt
Infrastructure
Real estate
Gold
US Equities
UK Equities
Japanese Equities
Pacific ex Japan equities
Europe ex UK equities

Benchmark
3-month cash of EMU government bond quality
3-month cash of USD government bond quality
3-month cash of GBP government bond quality
BBG Barc US government bond ndex
FTSE actuaries UK conventional Gilts all GB Stocks Index
BBG Barc China Treasury + Policy Bank Total Return Index
BBG Barc Treasury 1-5 year Index
ICE BofA UK Gilt 1-5 year (GVL0)
BBG Barc Global Aggregate Euro Treasury Index
ICE BofAM EMU Direct Government 1-5 years
BBG Barc US Government Inflation-linked bond index
ICE BofAML EMU Direct Government Inflation-linked (EG0I)
FTSE Actuaries UK Index-linked Gilts over 5 Years Index
BBG Barc MBS Index
BBG Barc U.S. Credit Index Hedged
ICE BofAML Euro Corporate Index (ER00)
ICE BofAML Sterling Corporate Securities Index (UR00)
BBG Barc US Corporate 1-5 years Index
BBG Barc UK Corp 1-5 Years Index
ICE BofAML Euro Corporate 1-5 Year Index (ER0V)
BBG Barc US Corp High Yield 2% Issuer Capped Index
ICE BofAML Euro High Yield (HE00)
JP Morgan EMBI Global Diversified Index
JPM Morgan GBI-EM
S&P/LSTA Leveraged Loan Index
BlackRock proxy
BlackRock proxy
BlackRock proxy
BlackRock proxy
Gold Bullion Spot Price
MSCI Developed - US Index
MSCI Developed - United Kingdom Index
MSCI Developed - Japan Index
MSCI Developed Pacific Ex Japan Index
MSCI Developed Europe ex UK Index

Capital market assumptions methodology
Please note that certain parts of the methodology may not apply to the material.
Uncertainty and optimisation
•

Expected returns and asset price volatility are difficult to predict. We believe any technique that builds portfolios should incorporate this inherent uncertainty. We consider
both long-and short-term drivers of return. In the long run, we expect a relatively small number of macroeconomic drivers —economic growth, rates, inflation, credit and
currencies —to determine an asset’s returns. In the short-run, other factors can overpower the structural drivers causing wider fluctuations from an asset’s fair value.
Valuations can be helpful in estimating short-term returns. We combine contributions from the long-and short-term return drivers to produce a final set of return
expectations with a range of uncertainty around each.

•

The next step is to use this set of return expectations in an optimisation engine that offers the best trade-off between risk and return. Mean-variance optimisation would
produce a portfolio that maximises expected return under one base scenario with a given level of risk. In contrast, we look to build a “least-worst” portfolio –one that
maximises returns for each risk level across the worst outcomes, say for the bottom 50% of the distribution, from a set of stochastically generated scenarios (see below).
This helps ensure the portfolio is not overly reliant on just the median return. This process seeks to produce a portfolio that is robust to small changes in the central return
estimates.
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Important Information
Stochastic engine
•

We use Monte Carlo simulation to create random distributions informed by historical return distributions and centred on our expected returns. The engine simulates
thousands of return pathways for each asset, representing the range of possible outcomes over a five-to 30-year time horizon. We leverage BlackRock’s risk models to
ensure we respect co-dependencies between asset returns. The range of scenarios incorporate our work on incorporating uncertainty in return expectations. The BlackLitterman model (1990) –a well-known model for portfolio allocation -combines long-and medium-term views in a single-period setting. Our model uses a Kalman filter –
an algorithm that extracts insights about potential future paths by bringing together a number of uncertain inputs -to extend this approach into a multi-period setting. This
allows us to capture the variation of expected returns over time under various scenarios —from economy-related to market sentiment driven. A large part of these variations
is not predictable. Constructing portfolios that are robust to, or can exploit, these variations is a major challenge for investors. The ability to calibrate the engine with asset
class views with uncertainty at arbitrary time horizons, and to evolve this uncertainty stochastically, drives the dispersion of return outcomes. Highlighting the uncertainty
that investors face when building portfolios helps ensure ostensibly precise return expectations do not lead investors to concentrated portfolios.

•

Simulated return paths support a broader range of applications, such as asset-liability modelling. Stochastically generated return scenarios enable investors to move with
ease beyond mean-variance and optimise portfolios against their individual needs. Investors can place more emphasis on the tails of the distribution or focus on the path
of returns rather than just the total return. They can incorporate flows in or out of the portfolio over the course of the investor’s time horizon or place more emphasis on
scenarios that are challenging for the investor’s business beyond their portfolio. Investors with complex asset-liability matching requirements, such as insurers, typically
rely on stochastic simulations of returns to assess and construct portfolios.

Interest rates
•

Our model provides a way to map out the yield curve at multiple time horizons in the future. This is based on estimating (1) the short rate, and (2) model implied term
premia. Estimates of short rates are based on market data in the near term and on macro informed data in the long term. More specifically, in the long-term, we assume
investor views about long run inflation and real growth, coupled with changing preferences as to savings and risk aversion, will determine expectations for short rates (the
“Long Run Short Rate”). Model implied term premia are computed from a model based in the affine term structure class of models (Adrian, Crump and Moench, 2013)
describing the yield curve using the first five principal components of yield. The model implied term premia from the affine term structure model are further calibrated to
market implied term premia, with the relative weights dependent on the relevant time horizon.

Equities
•

Expectations of cash flows and discount rates can help explain the variability in equity returns as shown by Campbell (1990). We have used this insight to develop a
discounted cash flow (DCF) model, with a few key innovative features. Most academic research focuses on the question of whether stock returns are predictable at all. We
are concerned with making the best estimates that we can. We make two additional contributions. First, the baseline DCF model estimates earnings by leveraging analyst
earnings estimates in the near term as discussed by Li et al (2013) to derive the implied cost of capital. The common assumption in implied cost of capital (ICC) studies is
that earnings growth implied by analyst earnings estimates in the near term should trend towards GDP growth in the long-term. This can introduce an unintended
assumption of continued expansion of profit margins. We have introduced a modification to account for late economic cycle dynamics. We allow for corporate profit
margins to revert to trend (the median over a rolling 10-year history) as margins typically peak late-cycle. The standard ICC approach typically tests for equity returns using
linear regression tests. For our DCF model, we take the desired time horizon as an input (number of years) and we estimate the appropriate discount rate for the specific
time horizon using our aggregate implied cost of capital. This way, we account for both key sources of variability in equity returns, namely changes in cash flows and
changes in the discount rate.

Credit
•

Our model for credit asset (excess) returns is anchored on two key elements: 1) our estimate of credit spread at a given horizon and 2) our estimated loss due to defaults
and downgrades over the horizon. The first component is projected in a consistent manner with our view of real GDP growth and the link between credit spreads and equity
volatility. Our approach helps explain the behaviour of credit spreads using a limited number of predictive variables. Yet, as validated by tests against more complex
methods, it retains the ability to help explain a high proportion of the variance in credit spreads. The second component is estimated based on our outlook for spreads, the
duration of the asset and an assumed transition matrix which captures migrations and defaults across multiple credit cycles. We currently base our transition matrix on
Moody’s long-run transition data. We aim to further develop our model by directly modelling transitions based on macroeconomic conditions in order to better capture
cycle dynamics and the respective variation in losses due to credit events. In addition to making our estimates of credit spreads consistent with our macroeconomic views,
our new credit (excess) return model allows greater flexibility of calibrating our expected returns to different credit rating compositions which may prevail over the entire
time horizon.

Private markets
•

The private market return models can be grouped into two categories –equity and debt. The equity models —relevant for core real estate and private equity buyouts —are
based on an accounting statement framework. We estimate earnings growth and future valuations of underlying assets, which are used in conjunction with observable
market data (current valuations, financing cost, leverage, etc.) to model the evolution of the capital structure over time and infer equity returns. Estimated earnings growth
and future valuations are linked to components of our public market return expectations for equity, rates, and credit spreads. Crucially, they also consider the unique
dynamics of each asset class, such as the changing occupancy rates for real estate. Returns for private market debt —infrastructure debt and direct lending —are estimated
using a build-up approach. The total return is a build-up of underlying public market returns (risk-free rates, corporate credit spreads) and private-market specific return
drivers such as the public-private spread, losses due to default and downgrades, leverage and borrowing costs. Unlike most public debt markets, infrastructure debt and
direct lending are modelled as buy-and-hold investments, in line with how investors access these asset classes. External data sources include S&P Capital IQ for deals and
Preqin and S&P Capital IQ for market-wide and aggregate data.

•

Accounting for fees in private equity can be challenging, partly due to a wide variety of clauses that allow funds to adjust fees over time and the variety of fees involved
(management, carried interest, fund expenses, transaction costs) (Phalippou, 2018). We use the academic literature and professional surveys that have started to track the
limited partnership agreements (LPAs) of private equity funds. We use Preqin data on deal cash flows to and from funds to simulate the fees charged by typical LPAs. We
add fee estimates to this cash flow data to calculate our data on gross-of-fees returns. The average fee estimates are in line with the most recent academic research on this
topic (Doskelandand Stromberg, 2018).

FOR PROFESSIONAL CLIENTS / SOPHISTICATED INSTITUTIONS / QUALIFIED
INVESTORS / QUALIFIED CLIENTS ONLY
ICBH0221E/M-1521472-4/10

Important Information
BlackRock’s Capital Market Assumption Disclosures:
This information is not intended as a recommendation to invest in any particular asset class or strategy or product or as a promise of future performance. Note that these asset
class assumptions are passive, and do not consider the impact of active management. All estimates in this document are in USD terms unless noted otherwise. Given the
complex risk-reward trade-offs involved, we advise clients to rely on their own judgment as well as quantitative optimisation approaches in setting strategic allocations to all the
asset classes and strategies. References to future returns are not promises or even estimates of actual returns a client portfolio may achieve. Assumptions, opinions and
estimates are provided for illustrative purposes only. They should not be relied upon as recommendations to buy or sell securities. Forecasts of financial market trends that are
based on current market conditions constitute our judgment and are subject to change without notice. We believe the information provided here is reliable, but do not warrant
its accuracy or completeness. If the reader chooses to rely on the information, it is at its own risk. This material has been prepared for information purposes only and is not
intended to provide, and should not be relied on for, accounting, legal, or tax advice.
The outputs of the assumptions are provided for illustration purposes only and are subject to significant limitations. “Expected” return estimates are subject to uncertainty and
error. Expected returns for each asset class can be conditional on economic scenarios; in the event a particular scenario comes to pass, actual returns could be significantly
higher or lower than forecasted. Because of the inherent limitations of all models, potential investors should not rely exclusively on the model when making an investment
decision. The model cannot account for the impact that economic, market, and other factors may have on the implementation and ongoing management of an actual
investment portfolio. Unlike actual portfolio outcomes, the model outcomes do not reflect actual trading, liquidity constraints, fees, expenses, taxes and other factors that could
impact future returns.
Index Disclosures:
Index returns are for illustrative purposes only and do not represent any actual fund performance. Index performance returns do not reflect any management fees, transaction
costs or expenses. Indices are unmanaged and one cannot invest directly in an index.
General Disclosure:

This material is prepared by BlackRock and is not intended to be relied upon as a forecast, research or investment advice, and is not a recommendation, offer or solicitation to
buy or sell any securities or to adopt any investment strategy. The opinions expressed are as of May 2020 and may change as subsequent conditions vary. The information and
opinions contained in this material are derived from proprietary and non-proprietary sources deemed by BlackRock to be reliable, but they are not necessarily all-inclusive and
are not guaranteed as to accuracy. As such, no warranty of accuracy or reliability is given and no responsibility arising in any other way for errors and omissions (including
responsibility to any person by reason of negligence) is accepted by BlackRock, its officers, employees or agents. If the reader chooses to use the information in its investment
strategy and provide it to third parties, it must not attribute the information to BlackRock in any way that would give rise to liability on the part of BlackRock or its affiliates. This
material may contain ‘forward-looking’ information that is not purely historical in nature. Such information may include, among other things, projections and forecasts.
Forecasts are not a reliable indicator of future performance and there is no guarantee that any forecasts made will come to pass. Reliance upon information in this material is at
the sole discretion of the reader. This material is intended for informational purposes only and does not constitute investment advice or an offer or solicitation to purchase or
sell in any securities, BlackRock funds or any investment strategy nor shall any securities be offered or sold to any person in any jurisdiction in which an offer, solicitation,
purchase or sale would be unlawful under the securities laws of such jurisdiction. Investment involves risks. Past performance is not a reliable indicator of current or future
results and should not be the sole factor of consideration when selecting a product or strategy.
This material is for distribution to Professional Clients (as defined by the Financial Conduct Authority or MiFID Rules) only and should not be relied upon by any other persons.
Until 31 December 2020, issued by BlackRock Investment Management (UK) Limited, authorised and regulated by the Financial Conduct Authority. Registered office: 12
Throgmorton Avenue, London, EC2N 2DL. Tel: + 44 (0)20 7743 3000. Registered in England and Wales No. 02020394. For your protection telephone calls are usually
recorded. Please refer to the Financial Conduct Authority website for a list of authorised activities conducted by BlackRock.
From 1 January 2021, in the event the United Kingdom and the European Union do not enter into an arrangement which permits United Kingdom firms to offer and provide
financial services into the European Economic Area, the issuer of this material is:
(i) BlackRock Investment Management (UK) Limited for all outside of the European Economic Area; and
(ii) BlackRock (Netherlands) B.V. for in the European Economic Area,
BlackRock (Netherlands) B.V. is authorised and regulated by the Netherlands Authority for the Financial Markets. Registered office Amstelplein 1, 1096 HA, Amsterdam, Tel:
020 – 549 5200, Tel: 31-20-549-5200. Trade Register No. 17068311 For your protection telephone calls are usually recorded.
For qualified investors in Switzerland: This document is marketing material. This document shall be exclusively made available to, and directed at, qualified investors as defined
in the Swiss Collective Investment Schemes Act of 23 June 2006, as amended.
In Saudi Arabia the information contained in this document is intended strictly for sophisticated institutions.
The information contained in this document, does not constitute and should not be construed as an offer of, invitation or proposal to make an offer for, recommendation to
apply for or an opinion or guidance on a financial product, service and/or strategy. Whilst great care has been taken to ensure that the information contained in this document
is accurate, no responsibility can be accepted for any errors, mistakes or omissions or for any action taken in reliance thereon. You may only reproduce, circulate and use this
document (or any part of it) with the consent of BlackRock.
The information contained in this document is for information purposes only. It is not intended for and should not be distributed to, or relied upon by, members of the public.
The information contained in this document, may contain statements that are not purely historical in nature but are “forward- looking statements”. These include, amongst
other things, projections, forecasts or estimates of income. These forward-looking statements are based upon certain assumptions, some of which are described in other
relevant documents or materials. If you do not understand the contents of this document, you should consult an authorised financial adviser.
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Important Information
In the UAE The information contained in this document is intended strictly for non-natural Qualified Investors as defined in the UAE Securities and Commodities Authority’s
Board Decision No. 3/R.M of 2017 concerning Promoting and Introducing Regulations.
The information contained in this document, does not constitute and should not be construed as an offer of, invitation or proposal to make an offer for, recommendation to
apply for or an opinion or guidance on a financial product, service and/or strategy. Whilst great care has been taken to ensure that the information contained in this document
is accurate, no responsibility can be accepted for any errors, mistakes or omissions or for any action taken in reliance thereon. You may only reproduce, circulate and use this
document (or any part of it) with the consent of BlackRock.
The information contained in this document is for information purposes only. It is not intended for and should not be distributed to, or relied upon by, members of the public.
The information contained in this document, may contain statements that are not purely historical in nature but are “forward-looking statements”. These include, amongst
other things, projections, forecasts or estimates of income. These forward-looking statements are based upon certain assumptions, some of which are described in other
relevant documents or materials. If you do not understand the contents of this document, you should consult an authorised financial adviser.
In Kuwait The information contained in this document is intended strictly for sophisticated institutions that are ‘Professional Clients’ as defined under the Kuwait Capital
Markets Law and its Executive Bylaws.
The information contained in this document, does not constitute and should not be construed as an offer of, invitation or proposal to make an offer for, recommendation to
apply for or an opinion or guidance on a financial product, service and/or strategy. Whilst great care has been taken to ensure that the information contained in this document
is accurate, no responsibility can be accepted for any errors, mistakes or omissions or for any action taken in reliance thereon. You may only reproduce, circulate and use this
document (or any part of it) with the consent of BlackRock.
The information contained in this document is for information purposes only. It is not intended for and should not be distributed to, or relied upon by, members of the public.
The information contained in this document, may contain statements that are not purely historical in nature but are “forward-looking statements”. These include, amongst
other things, projections, forecasts or estimates of income. These forward-looking statements are based upon certain assumptions, some of which are described in other
relevant documents or materials. If you do not understand the contents of this document, you should consult an authorised financial adviser.
In Bahrain the information contained in this document is intended strictly for sophisticated institutions.
The information contained in this document, does not constitute and should not be construed as an offer of, invitation or proposal to make an offer for, recommendation to
apply for or an opinion or guidance on a financial product, service and/or strategy. Whilst great care has been taken to ensure that the information contained in this document
is accurate, no responsibility can be accepted for any errors, mistakes or omissions or for any action taken in reliance thereon. You may only reproduce, circulate and use this
document (or any part of it) with the consent of BlackRock.
The information contained in this document is for information purposes only. It is not intended for and should not be distributed to, or relied upon by, members of the public.
The information contained in this document, may contain statements that are not purely historical in nature but are “forward-looking statements”. These include, amongst
other things, projections, forecasts or estimates of income. These forward-looking statements are based upon certain assumptions, some of which are described in other
relevant documents or materials. If you do not understand the contents of this document, you should consult an authorised financial adviser.”
Qatar The information contained in this document is intended strictly for sophisticated institutions.
The information contained in this document, does not constitute and should not be construed as an offer of, invitation or proposal to make an offer for, recommendation to
apply for or an opinion or guidance on a financial product, service and/or strategy. Whilst great care has been taken to ensure that the information contained in this document
is accurate, no responsibility can be accepted for any errors, mistakes or omissions or for any action taken in reliance thereon. You may only reproduce, circulate and use this
document (or any part of it) with the consent of BlackRock
The information contained in this document is for information purposes only. It is not intended for and should not be distributed to, or relied upon by, members of the public.
The information contained in this document, may contain statements that are not purely historical in nature but are “forward-looking statements”. These include, amongst
other things, projections, forecasts or estimates of income. These forward-looking statements are based upon certain assumptions, some of which are described in other
relevant documents or materials. If you do not understand the contents of this document, you should consult an authorised financial adviser.
Dubai (DIFC) Blackrock Advisors (UK) Limited - Dubai Branch is a DIFC Foreign Recognised Company registered with the DIFC Registrar of Companies (DIFC Registered
Number 546), with its office at Unit 06/07, Level 1, Al Fattan Currency House, DIFC, PO Box 506661, Dubai, UAE, and is regulated by the DFSA to engage in the regulated
activities of ‘Advising on Financial Products’ and ‘Arranging Deals in Investments’ in or from the DIFC, both of which are limited to units in a collective investment fund (DFSA
Reference Number F000738).
The information contained in this document is intended strictly for Professional Clients as defined under the Dubai Financial Services Authority (“DFSA”) Conduct of Business
(COB) Rules.
The information contained in this document, does not constitute and should not be construed as an offer of, invitation or proposal to make an offer for, recommendation to
apply for or an opinion or guidance on a financial product, service and/or strategy. Whilst great care has been taken to ensure that the information contained in this document
is accurate, no responsibility can be accepted for any errors, mistakes or omissions or for any action taken in reliance thereon. You may only reproduce, circulate and use this
document (or any part of it) with the consent of BlackRock.
The information contained in this document is for information purposes only. It is not intended for and should not be distributed to, or relied upon by, members of the public.
The information contained in this document, may contain statements that are not purely historical in nature but are “forward-looking statements”. These include, amongst
other things, projections, forecasts or estimates of income. These forward-looking statements are based upon certain assumptions, some of which are described in other
relevant documents or materials. If you do not understand the contents of this document, you should consult an authorised financial adviser.”
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Important Information
ADGM Abu Dhabi Global Market (ADGM) The information contained in this document is intended strictly for Authorised Persons.
The information contained in this document is intended strictly for Authorised Persons.
The information contained in this document, does not constitute and should not be construed as an offer of, invitation or proposal to make an offer for, recommendation to
apply for or an opinion or guidance on a financial product, service and/or strategy. Whilst great care has been taken to ensure that the information contained in this document
is accurate, no responsibility can be accepted for any errors, mistakes or omissions or for any action taken in reliance thereon. You may only reproduce, circulate and use this
document (or any part of it) with the consent of BlackRock.
The information contained in this document is for information purposes only. It is not intended for and should not be distributed to, or relied upon by, members of the public.
The information contained in this document, may contain statements that are not purely historical in nature but are “forward-looking statements”. These include, amongst
other things, projections, forecasts or estimates of income. These forward-looking statements are based upon certain assumptions, some of which are described in other
relevant documents or materials. If you do not understand the contents of this document, you should consult an authorised financial adviser.”
In South Africa, please be advised that BlackRock Investment Management (UK) Limited is an authorised Financial Services provider with the South African Financial Services
Board, FSP No. 43288.
In Israel: BlackRock Investment Management (UK) Limited is not licenced under Israel's Regulation of Investment Advice, Investment Marketing and Portfolio Management
Law, 5755-1995 (the “Advice Law”), nor does it carry insurance thereunder.
In Azerbaijan, Botswana, Jordan, Kazakhstan Namibia, and Uganda: the information contained in this document is intended strictly for Central Banks and Sovereign Investors.
The information contained in this document, does not constitute and should not be construed as an offer of, invitation or proposal to make an offer for, recommendation to
apply for or an opinion or guidance on a financial product, service and/or strategy. Whilst great care has been taken to ensure that the information contained in this document
is accurate, no responsibility can be accepted for any errors, mistakes or omissions or for any action taken in reliance thereon. You may only reproduce, circulate and use this
document (or any part of it) with the consent of BlackRock.
The information contained in this document is for information purposes only. It is not intended for and should not be distributed to, or relied upon by, members of the public.
The information contained in this document, may contain statements that are not purely historical in nature but are “forward looking statements”. These include, amongst other
things, projections, forecasts or estimates of income. These forward looking statements are based upon certain assumptions, some of which are described in other relevant
documents or materials. If you do not understand the contents of this document, you should consult an authorised financial adviser.
In Mauritius, The information contained in this document is intended strictly for Sophisticated Investors
The information contained in this document, does not constitute and should not be construed as an offer of, invitation or proposal to make an offer for, recommendation to
apply for or an opinion or guidance on a financial product, service and/or strategy. Whilst great care has been taken to ensure that the information contained in this document
is accurate, no responsibility can be accepted for any errors, mistakes or omissions or for any action taken in reliance thereon. You may only reproduce, circulate and use this
document (or any part of it) with the consent of BlackRock.
The information contained in this document is for information purposes only. It is not intended for and should not be distributed to, or relied upon by, members of the public.
The information contained in this document, may contain statements that are not purely historical in nature but are “forward looking statements”. These include, amongst other
things, projections, forecasts or estimates of income. These forward looking statements are based upon certain assumptions, some of which are described in other relevant
documents or materials. If you do not understand the contents of this document, you should consult an authorised financial adviser.
In Singapore, this is issued by BlackRock (Singapore) Limited (Co. registration no. 200010143N) for use with institutional investors as defined in Section 4A of the Securities
and Futures Act, Chapter 289 of Singapore. This advertisement or publication has not been reviewed by the Monetary Authority of Singapore.
In South Korea, this information is issued by BlackRock Investment (Korea) Limited. This material is for distribution to the Qualified Professional Investors (as defined in the
Financial Investment Services and Capital Market Act and its sub-regulations) and for information or educational purposes only, and does not constitute investment advice or
an offer or solicitation to purchase or sells in any securities or any investment strategies.
In China, This material may not be distributed to individuals resident in the People's Republic of China ("PRC", for such purposes, excluding Hong Kong, Macau and Taiwan) or
entities registered in the PRC unless such parties have received all the required PRC government approvals to participate in any investment or receive any investment advisory
or investment management services.

In Hong Kong, this material is issued by BlackRock Asset Management North Asia Limited and has not been reviewed by the Securities and Futures Commission of Hong Kong.
This material is for distribution to "Professional Investors" (as defined in the Securities and Futures Ordinance (Cap.571 of the laws of Hong Kong) and any rules made under
that ordinance.) and should not be relied upon by any other persons or redistributed to retail clients in Hong Kong.
In Taiwan, Independently operated by BlackRock Investment Management (Taiwan) Limited. Address: 28F., No. 100,Songren Rd., Xinyi Dist., Taipei City 110, Taiwan. Tel:
(02)23261600.
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Important Information
Issued by BlackRock Investment Management (Australia) Limited ABN 13 006 165 975, AFSL 230 523 (BIMAL) for the exclusive use of the recipient, who warrants by receipt
of this material that they are a wholesale client as defined under the Australian Corporations Act 2001 (Cth) and the New Zealand Financial Advisers Act 2008 respectively.
This material provides general information only and does not take into account your individual objectives, financial situation, needs or circumstances. Before making any
investment decision, you should therefore assess whether the material is appropriate for you and obtain financial advice tailored to you having regard to your individual
objectives, financial situation, needs and circumstances. This material is not a financial product recommendation or an offer or solicitation with respect to the purchase or sale
of any financial product in any jurisdiction.
This material is not intended for distribution to, or use by, any person or entity in any jurisdiction or country where such distribution or use would be contrary to local law or
regulation. BIMAL is a part of the global BlackRock Group which comprises of financial product issuers and investment managers around the world. BIMAL is the issuer of
financial products and acts as an investment manager in Australia. BIMAL does not offer financial products to persons in New Zealand who are retail investors (as that term is
defined in the Financial Markets Conduct Act 2013 (FMCA)). This material does not constitute or relate to such an offer. To the extent that this material does constitute or
relate to such an offer of financial products, the offer is only made to, and capable of acceptance by, persons in New Zealand who are wholesale investors (as that term is defined
in the FMCA).
BIMAL, its officers, employees and agents believe that the information in this material and the sources on which it is based (which may be sourced from third parties) are correct
as at the date of publication. While every care has been taken in the preparation of this material, no warranty of accuracy or reliability is given and no responsibility for the
information is accepted by BIMAL, its officers, employees or agents. Except where contrary to law, BIMAL excludes all liability for this information.
For Southeast Asia: This document is issued by BlackRock and is intended for the exclusive use of any recipient who warrants, by receipt of this material, that such recipient is
an institutional investors or professional/sophisticated/qualified/accredited/expert investor as such term may apply under the relevant legislations in Southeast Asia (for such
purposes, includes only Malaysia, the Philippines, Thailand, Brunei and Indonesia). BlackRock does not hold any regulatory licenses or registrations in Southeast Asia countries
listed above, and is therefore not licensed to conduct any regulated business activity under the relevant laws and regulations as they apply to any entity intending to carry on
business in Southeast Asia, nor does BlackRock purport to carry on, any regulated activity in any country in Southeast Asia. BlackRock funds, and/or services shall not be offered
or sold to any person in any jurisdiction in which such an offer, solicitation, purchase, or sale would be deemed unlawful under the securities laws or any other relevant laws of
such jurisdiction(s).
This material is provided to the recipient on a strictly confidential basis and is intended for informational or educational purposes only. Nothing in this document, directly or
indirectly, represents to you that BlackRock will provide, or is providing BlackRock products or services to the recipient, or is making available, inviting, or offering for
subscription or purchase, or invitation to subscribe for or purchase, or sale, of any BlackRock fund, or interests therein. This material neither constitutes an offer to enter into an
investment agreement with the recipient of this document, nor is it an invitation to respond to it by making an offer to enter into an investment agreement.
The distribution of the information contained herein may be restricted by law and any person who accesses it is required to comply with any such restrictions. By reading this
information you confirm that you are aware of the laws in your own jurisdiction regarding the provision and sale of funds and related financial services or products, and you
warrant and represent that you will not pass on or utilize the information contained herein in a manner that could constitute a breach of such laws by BlackRock, its affiliates or
any other person.
For Other Countries in APAC: This material is provided for your informational purposes only and must not be distributed to any other persons or redistributed. This material is
issued for Institutional Investors only (or professional/sophisticated/qualified investors as such term may apply in local jurisdictions) and does not constitute investment advice
or an offer or solicitation to purchase or sell in any securities, BlackRock funds or any investment strategy nor shall any securities be offered or sold to any person in any
jurisdiction in which an offer, solicitation, purchase or sale would be unlawful under the securities laws of such jurisdiction.
In the U.S., this material is intended for Institutional Investors only – not for public distribution.
In Canada, this material is intended for permitted clients only, is for educational purposes only, does not constitute investment advice and should not be construed as a
solicitation or offering of units of any fund or other security in any jurisdiction.
In Latin America, for Institutional Investors and Financial Intermediaries Only (Not for public distribution). This material is for educational purposes only and does not constitute
an offer or solicitation to sell or a solicitation of an offer to buy any shares of any fund (nor shall any such shares be offered or sold to any person) in any jurisdiction in which an
offer, solicitation, purchase or sale would be unlawful under the securities law of that jurisdiction. It is possible that some or all of the funds mentioned in this document have
not been registered with the securities regulator of Argentina, Brazil, Chile, Colombia, Mexico, Panama, Peru, Uruguay or any other securities regulator in any Latin American
country and thus might not be publicly offered within any such country. The securities regulators of such countries have not confirmed the accuracy of any information
contained herein. No information discussed herein can be provided to the general public in Latin America.
In Argentina, only for use with Qualified Investors under the definition as set by the Comisión Nacional de Valores (CNV).
In Colombia, the offer of each Fund is addressed to less than one hundred specifically identified investors, and such Fund may not be promoted or marketed in Colombia or to
Colombian residents unless such promotion and marketing is made in compliance with Decree 2555 of 2010 and other applicable rules and regulations related to the
promotion of foreign financial and/or securities related products or services in Colombia.
In Peru, this material is for the sole use of Institutional Investors, as such term is defined by the Superintendencia de Banca, Seguros y AFP
In Chile, the offer of each security not registered with the Comisión para el Mercado Financiero (“CMF”) is subject to General Rule No. 336 issued by the SVS (now the CMF).
The subject matter of this offer may include securities not registered with the CMF; therefore, such securities are not subject to the supervision of the CMF. Since the securities
are not registered in Chile, there is no obligation of the issuer to make publicly available information about the securities in Chile. The securities shall not be subject to public
offering in Chile unless registered with the relevant registry of the CMF.
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Important Information
N MEXICO, FOR INSTITUTIONAL AND QUALIFIED INVESTORS USE ONLY. INVESTING INVOLVES RISK, INCLUDING POSSIBLE LOSS OF PRINCIPAL. THIS MATERIAL IS
PROVIDED FOR EDUCATIONAL AND INFORMATIONAL PURPOSES ONLY AND DOES NOT CONSTITUTE AN OFFER OR SOLICITATION TO SELL OR A SOLICITATION OF AN
OFFER TO BUY ANY SHARES OF ANY FUND OR SECURITY.
For investors in Central America, these securities have not been registered before the Securities Superintendence of the Republic of Panama, nor did the offer, sale or their
trading procedures. The registration exemption has made according to numeral 3 of Article 129 of the Consolidated Text containing of the Decree-Law No. 1 of July 8, 1999
(institutional investors). Consequently, the tax treatment set forth in Articles 334 to 336 of the Unified Text containing Decree-Law No. 1 of July 8, 1999, does not apply to
them. These securities are not under the supervision of the Securities Superintendence of the Republic of Panama. The information contained herein does not describe any
product that is supervised or regulated by the National Banking and Insurance Commission (CNBS) in Honduras. Therefore any investment described herein is done at the
investor’s own risk. This is an individual and private offer which is made in Costa Rica upon reliance on an exemption from registration before the General Superintendence of
Securities (“SUGEVAL”), pursuant to articles 7 and 8 of the Regulations on the Public Offering of Securities (“Reglamento sobre Oferta Pública de Valores”). This information is
confidential, and is not to be reproduced or distributed to third parties as this is NOT a public offering of securities in Costa Rica. The product being offered is not intended for
the Costa Rican public or market and neither is registered or will be registered before the SUGEVAL, nor can be traded in the secondary market. If any recipient of this
documentation receives this document in El Salvador, such recipient acknowledges that the same has been delivered upon his request and instructions, and on a private
placement basis.
For investors in the Caribbean, any funds mentioned or inferred in this material have not been registered under the provisions of the Investment Funds Act of 2003 of the
Bahamas, nor have they been registered with the securities regulators of Bermuda, Dominica, the Cayman Islands, the British Virgin Islands, Trinidad & Tobago or any
jurisdiction in the Eastern Caribbean, and thus, may not be publicly offered in any such jurisdiction. The shares of any fund mentioned herein may only be marketed in Bermuda
by or on behalf of the fund or fund manager only in compliance with the provision of the Investment Business Act 2003 of Bermuda and the Companies Act of 1981. Engaging
in marketing, offering or selling any fund from within the Cayman Islands to persons or entities in the Cayman Islands may be deemed carrying on business in the Cayman
Islands. As a non-Cayman Islands person, BlackRock may not carry on or engage in any trade or business unless it properly registers and obtains a license for such activities in
accordance with the applicable Cayman Islands law.
This information does not consider the investment objectives, risk tolerance or the financial circumstances of any specific investor. This information does not replace the
obligation of financial advisor to apply his/her best judgment in making investment decisions or investment recommendations. It is your responsibility to inform yourself of, and
to observe, all applicable laws and regulations of Mexico. If any funds, securities or investment strategies are mentioned or inferred in this material, such funds, securities or
strategies have not been registered with the Mexican National Banking and Securities Commission (Comisión Nacional Bancaria y de Valores, the “CNBV”) and thus, may not be
publicly offered in Mexico. The CNBV has not confirmed the accuracy of any information contained herein. The provision of investment management and investment advisory
services (“Investment Services”) is a regulated activity in Mexico, subject to strict rules, and performed under the supervision of the CNBV.
The information contained in this document is for information purposes only. It is not intended for and should not be distributed to, or relied upon by, members of the public.
The information contained in this document, may contain statements that are not purely historical in nature but are “forward looking statements”. These include, amongst other
things, projections, forecasts or estimates of income. These forward looking statements are based upon certain assumptions, some of which are described in other relevant
documents or materials. If you do not understand the contents of this document, you should consult an authorised financial adviser.
This material is provided for educational purposes only and is not intended to be relied upon as a forecast, research or investment advice, and is not a recommendation, offer or
solicitation to buy or sell any securities or to adopt any investment strategy. The opinions expressed are subject to change. References to specific securities, asset classes and
financial markets are for illustrative purposes only and are not intended to be and should not be interpreted as recommendations. Reliance upon information in this material is
at the sole risk and discretion of the reader. The material was prepared without regard to specific objectives, financial situation or needs of any investor.
This material may contain “forward-looking” information that is not purely historical in nature. Such information may include, among other things, projections, forecasts, and
estimates of yields or returns. No representation is made that any performance presented will be achieved by any BlackRock Funds, or that every assumption made in achieving,
calculating or presenting either the forward-looking information or any historical performance information herein has been considered or stated in preparing this material. Any
changes to assumptions that may have been made in preparing this material could have a material impact on the investment returns that are presented herein. Past
performance is not a reliable indicator of current or future results and should not be the sole factor of consideration when selecting a product or strategy.
The information and opinions contained in this material are derived from proprietary and nonproprietary sources deemed by BlackRock to be reliable, are not necessarily allinclusive and are not guaranteed as to accuracy.
The information contained in this document is for information purposes only. It is not intended for and should not be distributed to, or relied upon by, members of the public.

The information contained in this document, may contain statements that are not purely historical in nature but are “forward-looking statements”. These include, amongst
other things, projections, forecasts or estimates of income. These forward-looking statements are based upon certain assumptions, some of which are described in other
relevant documents or materials. If you do not understand the contents of this document, you should consult an authorised financial adviser.
The information provided here is neither tax nor legal advice. Investors should speak to their tax professional for specific information regarding their tax situation. Investment
involves risk including possible loss of principal. International investing involves risks, including risks related to foreign currency, limited liquidity, less government regulation,
and the possibility of substantial volatility due to adverse political, economic or other developments. These risks are often heightened for investments in emerging/developing
markets or smaller capital markets.
This document is for your use only and must not be circulated to anyone else without BlackRock’s consent or provided to the general public under any circumstances.
Any research in this document has been procured and may have been acted on by BlackRock for its own purpose. The results of such research are being made available only
incidentally. The views expressed do not constitute investment or any other advice and are subject to change. They do not necessarily reflect the views of any company in the
BlackRock Group or any part thereof and no assurances are made as to their accuracy.
This document is for information purposes only and does not constitute an offer or invitation to anyone to invest in any BlackRock funds and has not been prepared in
connection with any such offer.
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Important Information
Any research in this document has been procured and may have been acted on by BlackRock for its own purpose. The results of such research are being made available only
incidentally. The views expressed do not constitute investment or any other advice and are subject to change. They do not necessarily reflect the views of any company in the
BlackRock Group or any part thereof and no assurances are made as to their accuracy
This document is for information purposes only and does not constitute an offer or invitation to anyone to invest in any BlackRock funds and has not been prepared in
connection with any such offer.
© 2021 BlackRock, Inc. All Rights reserved. BLACKROCK, BLACKROCK SOLUTIONS, iSHARES, BUILD ON BLACKROCK and SO WHAT DO I DO WITH MY MONEY are
trademarks of BlackRock, Inc. or its subsidiaries in the United States and elsewhere. All other trademarks are those of their respective owners.
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