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Summary

* When allocations to private markets were smaller, building
portfolios using rules of thumb and traditional optimization
techniques was acceptable, if not ideal.

e Today, larger and more diverse allocations require an
approach that can meet the private market challenges of
illiquidity, extreme dispersion of returns, scarce data and
barriers to maintaining allocations at desired levels.

¢ We have developed a framework that addresses these
complexities through a three-step process:

1 We forecast a distribution of performance for
possible investment opportunities across time and
asset classes.

2 We use the forecasted risk/return distribution across
opportunities to optimize a series of possible portfolio
allocations as a function of a risk aversion parameter.

3 We simulate a series of plausible cash flow curves

for each opportunity whose returns are consistent
with those forecasted in the first step and aggregate
them into portfolio-level cash flows for each of our
optimized portfolios.

e We believe our approach brings enhanced quantitative
portfolio construction techniques to private markets.
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Current limitations

Private market asset classes play an increasingly important role in institutional portfolios.

With their potential to enhance returns and help mitigate
risk through diversification, private markets have become
mainstream investments. Along with the growth in capital,
there has been growth in the breadth of asset classes.
Infrastructure and private credit have joined private equity
and real estate as “core” alternatives; opportunities in
more specialized sectors such as agriculture, aviation
finance, digital infrastructure and music royalties have
expanded as well.

Due to their breadth and depth, the private markets can no
longer be treated as a monolithic asset class by capital
allocators. Furthermore, as private investments continue to
become larger portions of portfolios, the effects of extreme
economic and market volatility (e.g., the COVID-19
economic shutdown) will bring new challenges to managing
illiquid holdings and will present new opportunities that
require a more holistic approach to portfolio construction
and risk management. As investors increase the size and
scope of their private market portfolios, utilizing robust
models and frameworks to manage and analyze these
portfolios becomes more important.

The current understanding of how to optimally include
private market assets in an investment portfolio is limited.
Ideally, investors would have access to a framework that
could ensure they are maximizing their desired benefits.
As allocations to private markets have increased, many
investors have struggled to develop portfolio construction
methodologies that account for the unique aspects of
private market investing. Some have ignored quantitative
portfolio construction altogether, opting for a more
qualitative approach, while others have attempted to use
standard quantitative methods developed for liquid
investments. Among other issues, standard quantitative
methods are weakened by the fact that they utilize metrics
(e.g., internal rate of return) that fail to fully capture the
behavior of private market investments; cash flows provide
a far more complete depiction.

Applying these traditional methods to private markets
can be difficult because many of the assumptions

that underpin portfolio construction processes designed
for public assets do not hold for private market

asset classes. Specifically, we see four fundamental
discrepancies between public and private asset classes
that are relevant for portfolio construction:

Iliquidity

Positions cannot be quickly and reliably sold;
secondary market transactions can result in
substantial costs.

Opaque valuations

Due to the relative illiquidity of the market,
opportunities to observe mark-to-market valuations
occur infrequently and irregularly. Many public
market risk and portfolio optimization models
require that updated valuations be available on a
frequent, regular cadence (often daily) in order to
estimate the required parameters for each asset.
Investments generally exhibit low accounting-based
return volatility and correlations to public markets,
but higher economic risk and market correlations
when valuations are marked to market.

Paucity of data

Access to data is limited. It is generally difficult

to obtain data on private market transactions.
Quarterly fund-level cash flow and net asset value
(NAV) information is often all that is available.

Implementation

Traditional frameworks optimize for target
allocations and assume they can be implemented
quickly. In private markets, translating target
allocations into actual exposures is likely to take
time, to be inexact and to need regular revision as
investments realize.

The aim of this paper is to provide a comprehensive
framework to address portfolio optimization for private
market assets.
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Potential benefits of a new approach

The growth of private markets owes much to the twin
catalysts of low rates and regulatory restraints on banks.
The former launched a global hunt for yield, while the
latter left a financing void in several sectors. There are
also longer-term trends at work. The history of investing,
and especially of institutional investing, shows an ongoing
guest for new frontiers. Public markets, though vast, serve
only a portion of the globe’s financing needs; it was
inevitable that institutions would look beyond them. As
private markets expand and debt and equity exposures
within them multiply, they come to resemble public
markets in offering an array of investments that can target
not only capital growth, but also a full range of outcomes.

As occurs in the public markets, private market asset classes
have varied in performance over time and have exhibited
fluctuations in their relative attractiveness (see the table
below). This dynamic creates a compelling opportunity to
improve portfolio outcomes with active portfolio allocation
decisions. A key activity for any investor is holistically
managing his or her portfolio across the various private
market strategies. Establishing the appropriate framework
to determine the right strategic asset allocation enables
investors to combine portfolio outcomes, risk tolerances
and client constraints in a cohesive and structured process.

The current practice for portfolio construction stems from
a seminal paper in 1952 by Harry Markowitz, where he
emphasized the importance of diversification and posited

Broad scope for active allocation
Asset class net IRR rankings by vintage

Rank 1 2

that risk-averse investors can construct portfolios to
maximize their expected return based on the level of market
risk they wish to assume. This framework utilizes expected
return, volatility and correlation of individual asset classes as
inputs to compute a continuum of portfolio return and risk
choices. One important requirement of this framework is
that portfolios can be rebalanced to target outcomes, even
after large market drawdowns. Moreover, a key benefit of
diversification is the ability to rebalance from the performing
assets to the underperforming assets and benefit from the
reversion back to long-run return expectations.

The illiquid nature of private market asset classes creates
an additional portfolio consideration, alongside market
risk, as rebalancing illiquid assets is often not feasible.
This limitation is most obvious in moments of extreme
market stress such as the 2008 Global Financial Crisis
and the 2020 COVID-19 shutdown. These episodes of
market turbulence have underscored the value of
thoughtful portfolio construction in safeguarding desired
portfolio outcomes. The importance of understanding
market factors within private exposures and the benefits
of truly idiosyncratic and diversifying sources of return
have become even clearer. Designing a portfolio with
private market assets requires the understanding of
several additional attributes that investors need to
incorporate into their portfolio modeling if they are to
better comprehend both their risks and their opportunities
to positively affect risk-adjusted return.

18.8% - Real Estate

12.0% - Real Estate
8.0% - Real Estate

2.8% - Infrastructure

13.8% - Real Estate

0.4% - Real Estate
0.2% - Real Estate
3.3% - Real Estate

4.7% - Infrastructure

3.4% - Infrastructure
5.2% - Real Estate
11.2% - Real Estate

2.6% - Infrastructure

4.49 - Infrastructure

3.5% - Infrastructure

-4.2% - Infrastructure

2000 21.1% - Infrastructure 19.0% - Real Estate
2001 24.6% - Infrastructure

2002 40.0% - Infrastructure

2003 23.0% - Infrastructure

2004 11.6% - Infrastructure

2005

2006

2007

2008

2009

2010 12.8% - Real Estate

2011 12.0% - Real Estate
2012 11.3% - Real Estate

6.2% - Infrastructure

Source: Thomson Reuters, December 2020. This information is not intended as a recommendation to invest in any particular asset class or strategy or as a promise — or even an

estimate — of future performance. Past performance is not indicative of future results.
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Our approach

To build a coherent framework for private market portfolio optimization, we need to address
the four challenges that stymie traditional approaches: illiquidity, opaque valuations, paucity

of data and implementation.

Unlike traditional marketable securities, private asset
classes typically require specialized modeling techniques
and carefully curated data. Importantly, any quantitative
approach to modeling should be tempered by the
judgment of an experienced private market investor.
One approach is to use what we call the “Alternatives
Turing Test.” In such a test, an experienced investor who
is knowledgeable in private markets helps determine the
validity of cash flows generated from our model. This
“guantamental” approach suggests that blending sound
judgment and robust analytical methods leads to better
portfolio construction decisions. Establishing the right
framework now will ensure benefits to investors in the
long run as these markets mature and the accumulation
of data accelerates (which will have a substantial impact
given the current limitations on data availability).

Our approach to private markets portfolio optimization
involves three distinct steps:

1 We forecast distributions around the performance of
all possible investment opportunities across time and
asset classes.

2 We use the forecasted risk and return distributions
across opportunities to optimize a series of
possible portfolio allocations as a function of a risk
aversion parameter.

3 We simulate a series of plausible cash flow curves
for each opportunity whose returns are consistent
with those forecasted in the first step and aggregate
them into portfolio-level cash flows for each of our
optimized portfolios.

Step 1: Forecasting

Return forecasting has been well studied because itis a
key input for asset allocation decisions. However, creating
returns models for private assets presents additional
difficulties because of two issues:

1 Valuations are only observed during discrete liquidity
events occurring at unpredictable and irregular
intervals, in contrast to public assets whose valuations
and returns may be observed regularly and frequently.

2 Private markets data is sparse and inconsistent, even
when investment returns are theoretically observable.

Figure 1: Forecasting a distribution of possible returns

U.S. Buyout - Cumulative Distribution Function*

100% —

75 75 percentile
2
;;
2 50 Median
a

25 25t percentile

0
-10 -5 0 5 10 15 20 25 30 35 40

IRR (%)

*Foreach IRR value on the horizontal axis, the Cumulative Distribution Function indicates the probability forecasted returns will be equal or below that value. On this illustrative
figure, there is a 50% probability return will be lower than 13%. Source: BlackRock, December 2020. This information is not intended as a recommendation to invest in any
particular asset class or strategy or as a promise - or even an estimate - of future performance.

1 The Turing Test, originally called the imitation game by Alan Turing in 1950, is a test of a machine’s ability to exhibit intelligent behavior equivalent to, or indistinguishable from,

that of a human.
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Our approach is to quantify the performance of the fund
using a single state variable derived from the observable
fund quantities: contributions, distributions, and net asset
values. We then analyze the evolution of this variable for
historical funds to answer questions around the expected
future performance of new or existing investments given the
investments and economy’s observed performance to date.

While public markets investors are accustomed to using
vast quantities of indicators to attempt to forecast a
security’s return, such methods require a commensurate
amount of security return data to avoid creating models
that overfit the data. Due to the relatively small quantity of
data available in the private markets, we limit ourselves to
a curated set of indicators for each asset class based on
fundamental linkages (e.g., interest rates for real estate,
equity multiples for buyout, etc.).

Figure 1 illustrates the results of the forecasting process
for U.S. Private Equity Buyout funds, depicting the range of
potential IRRs and the associated cumulative probabilities.

Step 2: Optimization

We utilize an expected utility framework for our portfolio
optimization methodology, which provides a coherent
approach for constructing portfolios that systematically
weighs the risk/reward trade-off and correlations across
asset classes. This framework also provides a facility for
expressing an investor’s risk tolerance via a risk aversion
parameter. Figure 2 depicts the different strategic asset
allocations as a function of our risk aversion parameter.

The results we obtain for different values of risk aversion are
consistent with our intuition. With high risk aversion, the
constructed portfolio is mostly direct lending; for low risk

aversion, the constructed portfolio concentrates in a few,
riskier asset classes with the resulting allocation having a
high probability of clearing a more aggressive target rate of
return. The interesting and useful portfolios are found in
between these two extremes. The exact portfolio that is
ultimately chosen will differ depending on a given investor’s
goals, investment constraints and risk appetite. Specifically,
we can choose among the proposed portfolios based on our
core metrics: probability of clearing the target rate and
probability of avoiding an undiscounted loss. We can also
evaluate a variety of other metrics and use them to help
choose the right level of risk aversion.

While the optimization results provide a good starting
point, they include several core assumptions that fail in
the context of private markets investing. The most
important of which are:

1 The optimization assumes that the portfolio may be
rebalanced regularly to maintain target exposures as
asset valuations evolve.

2 The optimization assumes that a target allocation may
be achieved nearly instantaneously given a sufficient
buffer for transaction costs.

While these assumptions may be perfectly reasonable

for portfolios of public securities, they are not suitable for
private markets. While the concept of secondary market
transactions certainly exists in private markets, secondary
market transactions for the purposes of portfolio
management are still cumbersome relative to routine
portfolio rebalancing processes in public markets.
Investing in private investments also takes dramatically
longer due to the time required to source and execute
transactions. These nuances deserve consideration in a
robust private markets portfolio optimization framework.

Figure 2: Optimizing the portfolio across a range of risk tolerance levels

100%

Optimal allocation (%)
o
o

Special situations/
distressed

Greenfield
infrastructure equity

Direct lending
Core real estate equity
Buyout

Brownfield
infrastructure equity

Low

Risk Tolerance
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Taking the above considerations into account, our
optimizer uses a technique called model predictive control
(MPC) that generates not only a target allocation, but also
an explicit investment plan for each quarter spanning the
fund’s entire investment period. This plan is created using
available information from a variety of sources at the time
of its generation, including expected investment level risk
and return distributions, the macroeconomic environment
and projected deal availability. Figure 3 depicts a sample
investment plan for a relatively conservative portfolio.

As our investors execute the plan, it is normal and expected
that the actual investments made will deviate somewhat
from the plan generated by our optimizer due to market
realities such as constraints around deal sourcing and
availability. Regardless, the optimizer intelligently adapts
the remainder of the plan to the performance of the fund’s
existing investments and to changing market conditions to
maintain the target risk level.

Figures 4 & 5 below depict this process in action. Figure 4
depicts the initial plan for a capital growth portfolio allocation.
Figure 5 depicts how the plan has evolved after the first four
quarters of investments have been made; specifically, bars
after period 4 represent planned investments, whereas the
bars from period 1 to 4 represent completed investments.

By creating a planned series of investments to be made
during each quarter of the investment period, our approach
explicitly accounts for the fact that a target allocation
cannot be reached immediately, as is the case when
investing in public securities. This approach allows us to
be systematic and rigorous in the deployment of capital
while working towards a target allocation. Our framework
also works within the constraints of the immutability

of investments that have already been made when
recommending future investments, rather than assuming
that the portfolio may be rebalanced to achieve a

target allocation.

Figure 3: A sample investment plan implementing a relatively conservative portfolio
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Figure 4: Capital growth portfolio capital commitment schedule at inception
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Figure 5: Capital growth investment plan one year into the investment period of the fund
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Source: BlackRock, December 2020. This information is not intended as a recommendation to invest in any particular asset class or strategy or as a promise - or even an estimate -

of future performance.
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Step 3: caSh flow SimUIation The simulation takes the following characteristics of

private market cash flow profiles into account:
Once we have forecasted the distribution of possible

returns for each asset class and generated the series of 1 Cash flow profiles involve modeling both the timing
planned investments at the portfolio level, we generate and the size of cash flows.

cash flow curves for the individual assets. These cash flow
curves are then aggregated using the portfolio allocations
that were created in the previous step into portfolio-level
cash flow curves, which may be analyzed with respect to
different investment metrics such as IRR, NPV, and MOIC.? 3 Cash flows should be consistent with investor experience.

2 As cash flows are not independent of those that
precede them, cash flow series contain significant
auto-/cross-correlations.

Figure 6: Simulating (a distribution of) cash curves from (a distribution of) single point estimate returns

Forecaster - Distributions of Potential IRRs* Simulator - Distributions of Potential Cashflow Curves*
100% ¥ 250
[0}
g
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€
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3 50 Viedi 8
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*Each IRR point estimate across the distribution generated by the Forecaster is developed into a cash flow curve.
Source: BlackRock, December 2020. This information is not intended as a recommendation to invest in any particular asset class or strategy or as a promise - or even an estimate -
of future performance.

Assessing performance in our framework

Our simulated cash flows allow us to derive distributions of common investment metrics needed when
making investment decisions. We can, for example, ask what the range of expected IRR’s for a given risk
appetite is, or what the probability of an undiscounted loss of greater than 10% is, again for different levels of
risk tolerance. Our process uses the following statistics to review each portfolio suggested by the optimizer:

NPV relative to a Probability of achieving a Probability of avoiding
given hurdle rate target IRR an undiscounted loss
Assess value generation for each Use case: Seek to maximize Assess portfolio resilience
percentile on the spectrum of probability of clearing a hurdle

. . Use case: Prioritize protection
expected outcomes that corresponds to servicing a s
s of capital in order to construct
set of liabilities

Use case: Seek to maximize value a more defensive portfolio
generation in the median case

2 Private market cash flow modeling is an area of limited research; notable exceptions include Ang, Chen, Goeztmann and Phalippou (2018), Buchner (2017) and Robinson and Sensoy (2016).
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Areas for further inquiry

Our methodology can be extended to incorporate
the following:

1

Increased granularity: Our current analysis

focuses on primary fund commitments across

eleven separate asset classes. Future analyses

could include added granularity around region

(e.g., North America, Europe, Asia Pacific), sector
(e.g., information technology, telecommunication,
healthcare), and implementation type (e.g., primary
funds, secondary funds, direct investment). To be
most useful, such analyses will require more granular
and plentiful historical data.

Scenario analysis: Our current analysis focuses

on portfolio optimization in a set of given
circumstances. Future analyses could allow
investors to understand the impact that a change
in market conditions (e.g., rates rise 100 bps) would
have on their optimal portfolio allocation.

Combining with public or other investments
within alternatives: The framework can be readily
extended to include portfolios that span alternatives
and other asset classes.

Conclusion

Many private alternatives investors
do not optimize their portfolios

with any consistent methodology.
Markowitz optimization is widely
used by investors creating portfolios
of public assets with ample data.
However, due to the four principal
challenges outlined above,
traditional methodologies do

not translate well to private asset
classes without modifications.

Our improved portfolio optimization
methodology, combined with careful
development of a forecasting model
and cash flow simulation, brings
quantitative portfolio construction
techniques to the private markets.
We believe that this approach will
result in better and more tailored
outcomes for our clients.

10 A better way to build private market portfolios | Combining data science and human expertise
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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.
The investor 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.

Important information

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 the date shown above 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, 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. This material may contain
‘forward looking’ information that is not purely historical in nature. Such information may include, among other things,
projections and forecasts. 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 information 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.

The information and opinions contained in this 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.

This material is for distribution to Professional Clients (as defined by the Financial Conduct Authority or MiFID Rules)
and Qualified Investors only and should not be relied upon by any other persons.

In the U.S., this material is intended for institutional investors only and not for public distribution.

In the UK and EEA: 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 material 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.

For investors in Israel: BlackRock Investment Management (UK) Limited is not licensed 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 Canada, for use with permitted investors only.

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 investment advice or an offer or solicitation to sell or a
solicitation of an offer to buy any shares of any fund or security and it is your responsibility to inform yourself of, and to
observe, all applicable laws and regulations of your relevant jurisdiction. If any funds are mentioned or inferred in this
material, such funds may not been registered with the securities regulators of Argentina, Brazil, Chile, Colombia, Mexico,
Panama, Peru, Uruguay or any other securities regulator in any Latin American country and thus, may not be publicly
offered in any such countries. The securities regulators of any country within Latin America have not confirmed the
accuracy of any information contained herein. No information discussed herein can be provided to the general public

in Latin America. The contents of this material are strictly confidential and must not be passed to any third party.
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In Argentina, only for use with Qualified Investors under the definition as set by the Comisién Nacional de Valores
(CNV). In Brazil, this private offer does not constitute a public offer, and is not registered with the Brazilian Securities
and Exchange Commission, for use only with professional investors as such term is defined by the Comissao de

Valores Mobiliarios. In Colombia, the sale of each fund discussed herein, if any, 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 Chile, the sale of each fund not registered with the CMF began on the date as indicated for such fund as described
herein and the sale of such securities is subject to General Rule No. 336 issued by the SVS (now the CMF). The subject
matter of this sale 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. In Peru, this private offer does not constitute a public offer, and
is not registered with the Securities Market Public Registry of the Peruvian Securities Market Commission, for use only
with institutional investors as such term is defined by the Superintendencia de Banca, Seguros y AFP.

In 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.

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 (Comision 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. These materials are shared for information purposes only, do
not constitute investment advice, and are being shared in the understanding that the addressee is an Institutional or
Qualified investor as defined under Mexican Securities (Ley del Mercado de Valores). Each potential investor shall make
its own investment decision based on their own analysis of the available information.

Please note that by receiving these materials, it shall be construed as a representation by the receiver that it is an
Institutional or Qualified investor as defined under Mexican law. BlackRock México Operadora, S.A. de C.V,, Sociedad
Operadora de Fondos de Inversion (“BlackRock México Operadora”) is a Mexican subsidiary of BlackRock, Inc.,
authorized by the CNBV as a Mutual Fund Manager (Operadora de Fondos), and as such, authorized to manage Mexican
mutual funds, ETFs and provide Investment Advisory Services. For more information on the Investment Services offered
by BlackRock Mexico, please review our Investment Services Guide available in www.BlackRock.com/mx. This material
represents an assessment at a specific time and its information should not be relied upon by the you as research or
investment advice regarding the funds, any security or investment strategy in particular. Reliance upon information in
this material is at your sole discretion. BlackRock México is not authorized to receive deposits, carry out intermediation
activities, or act as a broker dealer, or bank in Mexico. For more information on BlackRock México, please visit:
www.BlackRock.com/mx. BlackRock receives revenue in the form of advisory the form of advisory fees for our advisory
services and management fees for our mutual funds, exchange traded funds and collective investment trusts. Any
modification, change, distribution or inadequate use of information of this document is not responsibility of BlackRock
or any of its affiliates. Pursuant to the Mexican Data Privacy Law (Ley Federal de Proteccién de Datos Personales en
Posesion de Particulares), to register your personal data you must confirm that you have read and understood the
Privacy Notice of BlackRock México Operadora. For the full disclosure, please visit www.BlackRock.com/mx and accept
that your personal information will be managed according with the terms and conditions set forth therein. BlackRock® is
a registered trademark of BlackRock, Inc. All other trademarks are the property of their respective owners.

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 Publica 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.
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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.

Dubai DIFC: This information can be distributed in and from the Dubai International Financial Centre (DIFC) by
BlackRock Advisors (UK) Limited - Dubai Branch which is regulated by the Dubai Financial Services Authority (“DFSA”)
and is only directed at ‘Professional Clients’ and no other person should rely upon the information contained within it.
Neither the DFSA or any other authority or regulator located in the GCC or MENA region has approved this information.
This information and associated materials have been provided to you at your express request, and for your exclusive use.
This document is not intended for distribution to, or use by, any person or entity in any jurisdiction or country where such
distribution would be unlawful under the securities laws of such. Any distribution, by whatever means, of this document
and related material to persons other than those referred to above is strictly prohibited.

Abu Dhabi Global Market (ADGM): 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.

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.

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.
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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, the contents of this material are strictly confidential and must not be passed to any third party. 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 Singapore, this document is provided by BlackRock (Singapore) Limited (company registration number:200010143N)
for use only 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 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 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
subregulations) 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 Taiwan, independently operated by BlackRock Investment Management (Taiwan) Limited. Address: 28F., No. 100,
Songren Rd., Xinyi Dist., Taipei City 110, Taiwan. Tel: (02)23261600.

In Australia and New Zealand, this information is issued by BlackRock Investment Management (Australia) Limited ABN
13006 165975 AFSL 230 523 (BIMAL) for the exclusive use of the recipient who warrants by receipt of this material
that they are a wholesale client and not a retail client as those terms are defined under the Australian Corporations Act
2001 (Cth) and the New Zealand Financial Advisers Act 2008 respectively. 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). This material has not been prepared specifically for Australian or New Zealand
investors and may contain references to dollar amounts which are not Australian or New Zealand dollars and financial
information which are not prepared in accordance with Australian or New Zealand law or practices.

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.

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/
gualified/accredited/expert investor as such term may apply under the relevant legislations in Southeast Asia (for such
purposes, includes only Malaysia, the Philippines, Indonesia, Thailand, and Brunei). 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.
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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.

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 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.
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