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Our research suggests that traditional approaches to position
sizing in private markets may benefit from refinement.

By focusing on investment outcome probabilities, we’'ve
identified a few principles that guide a more precise and
realistic framework for sizing investments within multi-
alternative portfolios.

When sizing positions in private market portfolios, it is
important to move beyond “high risk” and “low risk” labels and
instead consider the full spectrum of potential return
outcomes. This should be considered in conjunction with
investors’ long-term return goals.

At the same time, investors need to weigh the benefits of
diversifying their portfolios against the operational complexity
that it can introduce.

Finally, understanding how different asset classes interact is
essential for making informed sizing decisions especially in
multi-alternative portfolios.
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Redefining portfolio construction for multi-alternatives

Private markets are no longer a niche corner of the
investment world; they are now central to building
modern portfolios. From private equity and private
credit to infrastructure and other alternative
strategies, these asset classes are reshaping how
investors access growth, generate yield, and
diversify risk. With privately-owned companies
representing a growing share of the economy and
offering more ways to express differentiated views,
private markets have become an essential tool for
long-term investors.

While the opportunity set has expanded, so too has
the complexity. As access improves and investors
adopt more flexible approaches—combining funds,
co-investments, secondaries, and evergreen
vehicles, we are presented with an opportunity to
update traditional portfolio construction
techniques. This shift away from funds-only
portfolios means that investors need to understand
how individual investments behave and the impacts
that they have on the portfolio. Simply put,
traditional frameworks built for public markets
don’t map cleanly to the private side.

However, most private markets research focuses on
how funds behave, giving portfolio managers very
little information on how to allocate to individual
deals.

This paper aims to fix just that. Our goal is to give
asset allocators a better understanding of how to
build well-diversified co-investment programs.

Improving upon traditional portfolio theory

Modern Portfolio Theory (MPT), pioneered by Harry
Markowitz, provides a widely accepted framework
for portfolio optimization: balance riskier and safer
assets to achieve the highest return for a given level
of volatility. Under MPT, portfolio risk is defined by
the statistical variance of asset returns and their
correlations. But in private markets, this model
breaks down. Here is why:

1. Return distributions in private markets are
skewed i.e., less normal

2. \Volatility is an incomplete risk measure

Liquidity and timing risks are critical in private
markets investing

Because of these differences, applying public
market tools like mean-variance optimization to
private portfolios can lead to misallocated risk,
overconfidence in diversification, and missed
opportunities.

A more nuanced approach

While we agree with the foundational principle
that diversification is essential, our approach
rethinks how to diversify and what to optimize for
when constructing private market portfolios.

Instead of relying on volatility as a stand-in for
risk, we focus on probability-based outcomes.
We analyze how each additional deal affects a
portfolio’s downside risk and return certainty,
and we use real deal-level data to guide
allocation decisions. This includes not just how
many investments to hold, but also how large
each position should be within and across asset
classes like private equity, credit, and
infrastructure.

Importantly, our analysis moves beyond fund-
level heuristics. Most industry research focuses
on pooled fund returns, which can obscure the
wide dispersion of individual deal outcomes.
With access to proprietary deal-level data across
multiple vintages, we can model the full range of
return outcomes, exit timelines, and risk
exposures, giving us a much sharper lens into
how private markets behave in practice.

As a result, we view position sizing as a dynamic
exercise in a world where investors have a much
larger toolkit of options for customizing their
asset allocations. Our research leads us to five
conclusions about private market position
sizing:

1. Position sizing should reflect return
distribution shape, not just volatility

2. “High risk” vs “low risk” labels can mislead
sizing decisions

3. Long term return targets should be a direct
input into position sizing

4. |nvestors should understand the tradeoffs
between diversification and operational
complexity

5. Understanding correlation between asset
classes is imperative to sizing investments
in a multi-alternative framework

Source: BlackRock as of August 2025. There is no guarantee that any forecasts made will come to pass. Past performance is not a reliable indicator of future

performance.
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Challenging what we think we know about private equity

We start by discussing private equity, specifically
buyout, because it is one of the most well-known
and researched alternative asset classes - this
gives us a lot of data to work with. Buyouts also
provide a useful case study because they epitomize
the high-risk/high-reward nature of private
investing.

The chart below illustrates the distribution of IRRs
for a single buyout deal based on thousands of
historical outcomes. The curve is anything but the
symmetric bell curve of a normal distribution.
Instead, it is bimodal and skewed - there is a
significant probability of very low or negative
returns, and a smaller but meaningful probability of
very high returns, with a long tail on the right. For
instance, there is a 7% chance of losing all capital,
but on the other hand, a 14% chance of earning an
IRR of 50% or more.

Essentially, buyouts have a few significant
outperformers that pull the mean return higher but
still have high probability of extreme outcomes on
either side. The median IRR for a single buyout in
our dataset is approximately 11%, whereas the
average IRR is higher, about 19%, pulled up by
those few big winners.

This gap between the mean and median
underscores the skew — if you pick one deal at
random, you are more likely to land around 11%
(the typical outcome) than 19% (the higher average
boosted by outliers). This is why doing multiple
deals is helpful — you bring that return closer to the
average by making the range of outcomes more
balanced i.e., less skewed towards outcomes on
either side.

A wide range of outcomes for private equity

These figures highlight a sobering reality: an
investor in any single private equity deal faces a
material risk of a poor outcome (possibly even a
complete loss), even though the expected return
might look attractive. Moreover, the uncertainty
isn’t just in how much you might make, but also
when you might get it. While industry convention
often assumes a ~5-year holding period on average,
the actual data shows a skewed timeline: many
deals do exit around 4-6 years, but there is a long
right tail with some deals taking 10, 12, even 15+
years to reach liquidity. Infrequent but significant
outliers — those that drag on far longer than
expected — drive this tail. This timing uncertainty
compounds the risk of single deals, since delayed
exits can hurt an investor’s ability to recycle capital
or meet liquidity needs (especially if several deals
linger or underperform simultaneously).

The clear lesson is that diversification is critical in
private equity. By increasing the number of
independent positions, an investor can dramatically
improve the consistency of outcomes. When we
simulate a portfolio of 25 buyout investments and
plot its IRR distribution, the picture changes
substantially. The portfolio’s return distribution,
while still not perfectly normal, more closely
resembles a bell curve compared to the single-deal
curve. The chance of earning an IRR of 0% or less
drops from 28% for a single buyout to 0.1% for a
portfolio of 25 buyouts. The “fat tails” are trimmed
considerably by diversification. The median
portfolio IRR rises to around 18-19%, much closer
to the mean, indicating that holding a basket of
deals pulls your realized return toward the law of
averages, whereas one deal could be far above or
below average.

IRR distribution for a single buyout versus portfolios of buyouts
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Source: Preqgin & BlackRock Analysis as of March 31, 2024. Model using 100,000 buyout simulations based on a custom distribution fitted on the universe of
liquidated buyout investments with investment dates between 2000 and 2010. Chart is for illustrative purposes only and does not represent the actual
performance of any BlackRock portfolio. This is not a recommendation to invest in any particular financial product. Past performance is not a reliable indicator of

future performance.
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Putting this into perspective...

Another way to view the power of diversification is to
look at how the risk of losing capital declines as
more deals are added. An investor is expected to
lose capital in over 25% of single buyout deals, but
this chance drops to around 5% with a portfolio of
5 assets and near 0% thereafter. Meanwhile, the
portfolio’s return distribution becomes tighter and
more symmetric with each additional investment.
By ~15 deals, the diversification benefits for
buyouts start to plateau — adding a 16t or 20t" deal
only marginally reduces volatility or downside risk.
This illustrates a familiar concept in traditional
investing: diminishing marginal benefits of
diversification. Initially, each extra asset greatly
reduces risk, but eventually you’ve captured most of
the benefit.

Importantly, these improvements come without
sacrificing upside potential unduly — you still
capture those few big winners in a 15-deal portfolio,
they just get averaged in with the rest. In fact, the
portfolio’s standard deviation of IRRs in our study is
about 9% (absolute IRR percentage points) versus
over 100% standard deviation for single deals.

What have you got to lose?

In other words, by holding 15 or so private
companies, an investor can tamp down
idiosyncratic risk enough that the overall ride is not
much bumpier than the stock market — all while
potentially enjoying a higher return per deal on
average.

Let’s dive into the public market comparison a little
more closely. We found that a 10-investment
buyout portfolio (shown below) exhibits almost the
same volatility as a typical company within the S&P
500 index over the past 10 years. That is; by
investing in the private market portfolio, you have a
lower chance of losing capital but earn a median
return that is more than double at the same time.

The takeaway for private equity is straightforward:
don’t put all your eggs in one basket (or a few
baskets). For buyouts, our empirical finding is that
~15 investments yield a well-diversified outcome in
terms of return distribution. Fewer than 5 is clearly
too few (risk remains extremely high), and beyond
15-20 the incremental benefits trail off. This “sweet
spot” might vary slightly for other strategies, which
begs the question — what about other private asset
classes? Do they behave differently, and should the
diversification strategy differ accordingly? We
address that next.

Returns distributions for a 10-investment buyout portfolio versus the median S&P 500 company
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Source: S&P Global, Pregin & BlackRock Analysis as of May 1, 2025. Model using 100,000 buyout simulations based on a custom distribution fitted on the
universe of liquidated buyout investments with investment dates between 2000 and 2010. Annualized 5-year returns for S&P 500 companies from April 2015
to April 2025. 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 a reliable indicator of future performance.
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But not all asset classes behave the same way

The table below summarizes return distributions for
buyouts, private credit, and infrastructure equity
deals. The goal was to compare how the distribution
of outcomes differs across these asset classes and
what that implies for portfolio construction.

Two key observations emerge from this
comparison:

1. The range of potential outcomes is broad for
all private asset classes, but the “shape” of
the risk differs.

2. You are “paid” for the risk in each case, but
the nature of that risk needs to be managed
differently.

The private credit percentiles highlight that most of
the returns fall within a narrower range and are
relatively less skewed than are the others. Most
private debt deals tend to deliver IRRs in a relatively
constrained band - say, high single digits to mid-
teens - reflecting the contractual nature of loans
(interest and principal repayments).

The downside tail in credit is truncated by the fact
that many loans have assets backing them and
recovery processes in case of default, not to
mention often being senior in the capital structure.
The upside tail is also capped - a loan typically can
only return so much (you receive your interest and
principal, maybe a small equity kicker, but you’re
rarely going to earn a 5x or 10x return like an equity
might).

Buyouts on the other hand, typically only return
capital following a sale or IPO and have the fattest
tails, meaning they have higher upside potential but
also the highest downside risk. Infrastructure equity
falls somewhere between buyouts and credit. These
are equity investments in projects or assets like
roads, power, or utilities — they have cash-flowing
characteristics, but also equity upside and risk.
Consequently, infrastructure deal returns in our
sample show moderately wide dispersion: more
spread than credit, but typically less extreme than
corporate buyouts.

A wide range of outcomes among private market asset classes

Interquartile ranges by asset class
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Source: Preqin & BlackRock Analysis as of March 31, 2024. Model using 100,000 buyout, private credit, and infrastructure equity simulations based on custom
distributions fitted on the universes of liquidated buyout investments with investment dates between 2000 and 2010 and liquidated private credit and
infrastructure equity investments with investment dates between 2000 to 2011. Chart is for illustrative purposes only and does not represent the actual
performance of any BlackRock portfolio. This is not a recommendation to invest in any particular financial product. Past performance is not a reliable indicator of

future performance.
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A new approach to diversification

What does this mean for an investor allocating
across these asset classes? It suggests that the
optimal diversification strategy might not be
identical for each. If you have capital to deploy
across these areas, where should you “spread it
thin” and where can you “lump it” more? Our
analysis indicates you should spread it thinner in
private credit (more positions) and you can afford to
be a bit more concentrated in infrastructure, with
buyouts in between.

This is somewhat counterintuitive relative to the
traditional Markowitz-based approach which
suggests that one can allocate more to lower risk
investments like credit, and less to higher risk
investments like buyouts. The reason for this
contradiction is that Markowitz assumes normality
of returns and uses variance as the measure of risk,
which as we have seen is not always the most
appropriate approach in private markets. Investors
without access to deal-level information may fall
back to the tenants of Markowitz, which would lead
them to non-optimal sizing decisions.

To quantify this, we looked at the marginal
diversification benefits of adding additional
positions in each asset class, shown below. In
general, as the number of positions in the portfolio
increases, the marginal diversification benefits of
each additional deal decreases.

Measuring the diversification benefit

For private credit portfolios, the marginal benefit of
increasing the number of positions is largest
compared to private equity or infrastructure. This is
because credit’s upside is naturally capped, so you
are primarily diversifying away downside (default)
risk by adding more loans — a highly beneficial
trade-off. By contrast, adding more buyout deals
certainly helps a lot initially (as we saw), but each
new deal also slightly dilutes the impact of a
potential huge winner. If you have one superstar out
of 5 deals, it boosts the whole portfolio a lot; if you
have one superstar out of 50 deals, it moves the
needle less.

Our analysis shows that as a rule of thumb; the
optimal average private credit position size should
be around 0.8x that of buyout. Additionally, we
found that the optimal average infrastructure
equity investment should be around 1.2x that of
buyout. In practice, each investor should consider
the incremental costs of including more
investments in their portfolios (legal, operational,
etc.) against the marginal benefits illustrated above
to determine an optimal position size.

Having explored single-asset-class position sizing,
we now bring it all together for a multi-alternative
portfolio. How should an investor split their
attention and capital to build a well-rounded
program? What does an “optimized” portfolio look
like compared to a naive one? The following case
study addresses these questions.

Incremental improvements in median portfolio IRR as number of deals increase
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Source: Preqin & BlackRock Analysis as of March 31, 2024. Model using 100,000 buyout, private credit, and infrastructure equity simulations based on custom
distributions fitted on the universes of liquidated buyout investments with investment dates between 2000 and 2010 and liquidated private credit and
infrastructure equity investments with investment dates between 2000 to 2011. 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 a reliable indicator of future performance.
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Tying it all together - What our approach looks like
in practice

Consider the case study below following a multi-family office that has decided to build out a private
market co-investment program. Its goal is to complement its core holdings in public investments and
fund commitments in private markets, driven by growing client demand and the recognition that
private assets can enhance returns and diversification.

Suppose this family office plans to allocate its private markets program equally across three areas
— private equity buyouts, private credit, and infrastructure equity — targeting roughly one-third
exposure to each in the long run. The family office has access to top-tier fund managers and co-
investment opportunities in each category, giving them flexibility to choose how to implement their
allocation.

They want to balance between not concentrating too much (to avoid the idiosyncratic risk of
any single deal) and not over-diversifying to the point of diluting returns or creating
operational drag.

Two straightforward approaches are outlined as a starting point in the table below. For comparison, we also
develop a third portfolio — an “Optimized” approach — using the insights from our earlier analysis on
marginal diversification benefits. In this approach, the family office would allocate a different number of
positions to each asset class based on how much diversification each additional deal provides in that asset
class.

It’s not just that you diversify, but how you diversify
Number of deals in each asset class for different levels of diversification

No. of Deals Concentrated Naively Diversified Optimally Diversified
Private Equity 12 17 18
Private Credit 12 17 20
Infrastructure 12 17 13
Total 36 51 51

Y.
—

Concentrated Naively Diversified Optimally Diversified

= Private Equity = Private Credit = Infrastructure

Source: BlackRock as of August 2025. 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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Optimizing for multi-alternatives

As an illustrative example for the purpose of our
case study, the chart below shows that a
concentrated portfolio unsurprisingly shows the
highest volatility and lowest median return of the
three. With only ~12 investments in each asset
class, the portfolio is not fully tapping into the
diversification potential. The naively diversified
portfolio fares better. Its median outcome is higher
and volatility lower than the concentrated version,
thanks to diversification. This portfolio benefits
from the fact that each asset class on its own is
more diversified, so within each sleeve the risk is
reduced. However, it treats buyout, credit, and
infrastructure the same in terms of number of
positions.

A portfolio with investment sizing based on the
marginal diversification benefit of each asset has
both the highest median return and the lowest
volatility. By sizing positions in proportion to each
strategy’s diversification benefit, this portfolio
slightly tilts towards what each asset does best.

Where more risk = more reward

In effect, the optimized approach recognizes that
not all diversification is created equal: one more
loan in a credit portfolio buys you a bigger
reduction in risk than one more equity deal in an
already diversified equity portfolio. So, the optimal
allocation of “diversification budget” (i.e., how many
slots to fill with deals) is skewed to the area of
highest payoff — here, private credit. The result is a
portfolio that, on a risk-adjusted basis, outperforms
the other two. It achieves a comparable or higher
return with lower volatility.

From a practical client perspective, what does this
mean? The family office can already gain a
significant increase in returns while reducing
volatility by just employing the naive approach.
Moreover, the optimal strategy can further diversify
the portfolio, offering the best risk-adjusted
outcome. In our case study, this looks like a strategy
of many small credit investments, a moderate
number of buyouts, and a slightly more
concentrated infrastructure allocation.

Illustrative median IRR versus IRR standard deviation for different levels of portfolio diversification
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Source: Pregin & BlackRock Analysis as of March 31, 2024. 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 a reliable indicator of future performance.
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Conclusion

Building a successful private market co-investment program is far from the simplistic exercise of allocating

a fixed percentage to “alternatives” and selecting a few funds. Our approach embraces the nuances of each

asset class’s risk-return profile and emphasizes being intentional about how many investments to hold and

at what sizes. By doing so we challenge traditional portfolio construction techniques and highlight pitfalls in
its application to private markets.

Several key insights that emerge from our research include: the importance of considering the shapes of
private market returns distributions when sizing positions, questioning preconceived risk labels,
incorporating long-term return targets into sizing decisions, recognizing when less (diversification) is more,
and the importance of understanding correlations across alternative asset classes. Note, while our
approach, for simplicity, only considers 3 asset classes, this framework lends itself to scalability across any
number of asset classes.

Position sizing in private markets is both an art (practical constraints and market views) and a science
(understanding distributions and correlations). Private markets, when thoughtfully harnessed, can indeed
offer that elusive combination of higher returns with managed risk — a proposition that has driven their
surge in popularity. A well-constructed private portfolio can be more than the sum of its parts, delivering a
smoother ride than a single fund or deal ever could.

Our research also challenges the use of the traditional Markowitz approach to portfolio construction in
private market portfolios. We find that our probabilistic approach more wholistically estimates true
downside risk compared to relying solely on returns variances. We also show that alternative investment
returns violate Markowitz’s normality assumption and may not be well suited to this approach.
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Want to know more?

Risk Warnings

Capital atrisk. 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 performanceis not a reliable indicator of currentor future results and should not be the sole factor of consideration when
selecting a productor 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 Non-European Economic Area (EEA) countries: this is 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.

In the European Economic Area (EEA): this is Issued by 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 information on investor rights and how to
raise complaints please go to https://www.blackrock.com/corporate/compliance/investor-right

In Switzerland: This document is marketing material. This document shall be exclusively made available to, and directed at, qualified
investors as defined in Article 10 (3) of the CISA of 23 June 2006, as amended, at the exclusion of qualified investors with an opting-
out pursuant to Art. 5 (1) of the Swiss Federal Act on Financial Services ("FinSA"). For information on art. 8 / 9 Financial Services Act
(FinSA) and on your client segmentation under art. 4 FinSA, please see the following website: www.blackrock.com/finsa

In Israel: For Qualified Investors/Qualified Clients — where the client has attested via a letter of confirmation. 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.

This document is provided for informational services only and is not intended to serve, and should not be treated as Investment
Advice.

In South Africa: Please be advised that BlackRock Investment Management (UK) Limited is an authorised Financial Services
provider with the South African Financial Services Conduct Authority, FSP No. 43288.

In Bahrain: The information contained in this document is intended strictly for sophisticated institutions.

In Dubai (DIFC): 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

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 L15 - O1A, ICD Brookfield Place, Dubai International Financial
Centre, 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 FOOO738).

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.

In Saudi Arabia: The information contained in this document is intended strictly for Institutional and Qualified Clients (as defined by
the Implementing Regulations issued by Capital Market Authority) only and should not be relied upon by any other persons.

Issued by BlackRock Saudi Arabia, authorised and regulated by the Capital Market Authority (License Number 18- 192-30).
Registered office: 7976 Salim |bn Abi Bakr Shaikan St, 2223 West Umm Al Hamam District Riyadh, 12329 Riyadh, Kingdom of Saudi
Arabia, Tel: +966 11 838 3600. CR No, 1010479419. For your protection telephone calls are usually recorded. Please refer to the
Capital Market Authority website for a list of authorised activities conducted by BlackRock Saudi Arabia.

BlackRock.
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Want to know more?

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. 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.

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.

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 relevantjurisdiction. 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.

In Argentina, only for use with Qualified Investors underthe definition as set by the Comisidn Nacional de Valores (CNV).

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 canca, the Cayman
Islands, the British Virgin Islands, Grenada, Trinidad & Tobago or any jurisdiction in the Organisation of Eastern Caribbean States, and
thus, may not be publicly offered in any such jurisdiction. 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. In the Dominican Republic, any securities mentioned or inferred
in this material may only be offered in a private character according to the laws of the Dominican Republic, falling beyond the scope of
articles 1 numeral (31), 46 et al of Law 249-17 dated 19 December 2017, as amended and its Regulations. Since no governmental
authorizations are required in such offering, any “securities” mentioned or inferred in this material have not been and will not be
registered with the Stock Market Superintendency of the Dominican Republic (Superintendencia de Mercado de Valores de la
Republica Dominicana), and these “securities” may only be circulated, offered and sold in the Dominican Republic in a private manner
based on the criteria established under Dominican laws and regulations.

In Chile, The securities if any described in this document are foreign securities, therefore: i) their rights and obligations will be subject
to the legal framework of the issuer's country of origin, and therefore, investors must inform themselves regarding the form and means
through which they may exercise their rights; and that ii) the supervision of the Commission for the Financial Market (Comision para el
Mercado Financiero or “CMF”) will be concentrated exclusively on compliance with the information obligations established in General
Standard No. 352 of the CMF and that, therefore, the supervision of the security and its issuer will be mainly made by the foreign
regulator;

In the case of a fund not registered with the CMF 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 Colombia, the promotion of each product discussed herein is carried out through the Representative Office of BlackRock Fund
Advisors, authorized by the Colombian Financial Superintendence.

The transmission of this information does not constitute a securities public offering in Colombia. The products discussed herein 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.

With the receipt of these materials, and unless the Client contacts BlackRock with additional requests for information, the Client
agrees to have been provided the information for due advisory required by the marketing and promotion regulatory regime applicable
in Colombia.

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, Segurosy AFP.
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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 judgmentin 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 (Comisidn
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 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 Proteccion de Datos Personales en Posesidn 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.

In Uruguay, the securities are not and will not be registered with the Central Bank of Uruguay. The Securities are not and will not be
offered publicly in or from Uruguay and are not and will not be traded on any Uruguayan stock exchange. This offer has not been and
will not be announced to the public and offering materials will not be made available to the general public exceptin circumstances
which do not constitute a public offering of securities in Uruguay, in compliance with the requirements of the Uruguayan Securities
Market Law (Law N° 18.627 and Decree 322/011).

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. In Costa Rica, any securities or
services mentioned herein constitute an individual and private offer made through reverse solicitation 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 their request and instructions, and on a private placement basis. In
Guatemala, this communication and any accompanying information (the “Materials”) are intended solely for informational
purposes and do not constitute (and should not be interpreted to constitute) the offering, selling, or conducting of business with
respect to such securities, products or services in the jurisdiction of the addressee (this “Jurisdiction”), or the conducting of any
brokerage, banking or other similarly regulated activities (“Financial Activities”) in the Jurisdiction. Neither BlackRock, nor the
securities, products and services described herein, are registered (or intended to be registered) in the Jurisdiction. Furthermore,
neither BlackRock, nor the securities, products, services or activities described herein, are regulated or supervised by any
governmental or similar authority in the Jurisdiction. The Materials are private, confidential and are sent by BlackRock only for the
exclusive use of the addressee. The Materials must not be publicly distributed and any use of the Materials by anyone other than the
addressee is not authorized. The addressee is required to comply with all applicable laws in the Jurisdiction, including, without
limitation, tax laws and exchange control regulations, if any.
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In Australia & New Zealand, 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. BIMAL is not
licensed by a New Zealand regulator to provide ‘Financial Advice Service’ ‘Investment manager under an FMC offer’ or ‘Keeping,
investing, administering, or managing money, securities, or investment portfolios on behalf of other persons’. BIMAL's registration
on the New Zealand register of financial service providers does not mean that BIMAL is subject to active regulation or oversight by a
New Zealand regulator.

This material provides general advice 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. Refer
to BIMAL’s Financial Services Guide on its website for more information. This material is not a financial product recommendation or
an offer or solicitation with respect to the purchase or sale of any financial productin 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
productissuers 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 termis
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. No part of this material may be
reproduced or distributed in any manner without the prior written permission of BIMAL.

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 Singapore, this is issued by BlackRock (Singapore) Limited (Co. registration no. 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 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 Taiwan, Independently operated by BlackRock Investment Management (Taiwan) Limited. Address: 28F., No. 100, Songren Rd.,
Xinyi Dist., Taipei City 110, Taiwan. Tel: (02)23261600.

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 the Philippines
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.

The information provided here is neither tax nor legal advice. Investors should speak to their tax professional for specific information
regarding their tax situation. Investmentinvolves 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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