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1. Introduction

Alternative to
traditional asset
classes

Offering

consistent
outperformance

Across a variety
of time periods
and regions

Institutional investors have increasingly turned to private markets to meet
their return requirements. As a result, private equity, being one of the more
mature and established components of the private markets universe, has
seen phenomenal growth and is now considered less “alternative” and more

“core” to an institutional investor’s overall portfolio [BIl 2017, BIl 2019].

Typically, investors allocate to private equity to achieve a higher return than
obtained in public or listed equity. Such outperformance is often attributed to
a combination of operational improvements, active ownership, more direct
corporate governance, better alignment of interests, longer investment

horizons and financial leverage [Puche 2015].

This article studies the outperformance or alpha of private equity funds and
finds materials outperformance across the board. All results shown here are
objective market data, and no assumptions or amendments were made to the

datal.

! Private equity funds are defined as buyout, venture capital (late stage) and expansion capital (growth), and all
returns are net of management and performance fees. Source: Burgiss, vintages 2001-2017, 2,134 funds, USD
2,197billion in market capitalization as of 30 September 2019.
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2. Absolute and relative performance

Figure 1 shows the value, on 30 September 2019, of USD 100 invested in five different financial instruments
on 1 January 20012, assuming reinvestment of all proceeds. Private equity clearly shows the highest returns
with an ending value of USD 753, equating to an annual time-weighted return of 10.9% - an

outperformance of 5.9% and 4.5% over the MSCI World and S&P 500 indices, respectively.

Through Q3 2019

Private Equity $753 7 10.9%
S&P 500 _ $327 /7 6.4%
MSCI World $256 / 5.0%
Fixed Income $239/ 4.7%
Hedge Funds $182 /7 3.2%
$0 $100 $200 $300 $400 $500 $600 $700 $800 $900

Figure 1: Value of USD 100 invested into five financial instruments on 1 January 2001. Private equity: Burgiss?; Fixed income:
Barclays US Aggregated Bond index; Hedge funds: HFRI FOF index; both MSCI World and S&P500 represent total return indices.
Private Equity data sourced from Burgiss covers vintages 2001-2017, 2,134 funds, and USD 2,197 billion in market
capitalization. Private equity strategies include: Buyout, VC (Late), VC (Generalist), and Expansion Capital. All dollar figures are
USD. Indexes are unmanaged and one cannot invest directly in an index. Past performance does not guarantee future returns.

However, as opposed to public equity investments where the investor is immediately fully invested, private
equity managers call committed capital from their investors over time as they find investment opportunities
and distribute principal and gains as investments are exited. For this reason, the timing and size of cash
flows is more important than in more traditional asset classes. Private equity practitioners do not typically
report time-weighted returns as in Figure 1 but analyze and report performance in a money-weighted
performance metric, such as the internal rate of return (IRR). The money-weighted mechanic of the IRR
better reflects the timing and size of the underlying cash flows. In addition, TVPI and other multiples are

used to reflect cash-on-cash returns.

2 All data is sourced as of 30 September 2019
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Various methods can be used to estimate the outperformance of private equity; however, the direct alpha

method is the generally accepted method, yielding the most reliable and accurate results [Gredil 2014]3.

Figure 2 shows the IRR (black bars) of all funds within each of 17 vintage years as of 30 September 2019.
Also shown are four different pooled IRRs for the aggregate of all the underlying funds, three different point-
to-point IRRs for 5, 10 and 15 years, and one for the total time period. The IRR of the MSCI World index* (red
bars) is calculated using the actual cash flows of the private equity funds. Each contribution is invested into
the public index and each distribution is treated as a sale out of the public index on the exact same day as
the actual cash flow occurs. As a result, the buying and selling characteristics mimic the actual cash flows
of the private equity investment and the return tracks the return of the public index. The pooled
outperformance, or direct alpha, of each vintage year and each pooled aggregate is shown in the green

boxes. Table 1 tabulates those IRRs and shows the TVPI and outperformance over the same index.
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Figure 2: Global private equity fund pooled, absolute and relative performance against the MSCI World index for 17 vintage
years and 4 pooled aggregates — all in USD. MSCI world IRR is inferred from the absolute performance and the direct alpha.
Total is representative of the since inception figures. Private Equity data sourced from Burgiss covers vintages 2001-2017,
2,134 funds, and USD 2,197 billion in market capitalization. Private equity strategies include: Buyout, VC (Late), VC (Generalist),
and Expansion Capital. Indexes are unmanaged and one cannot invest directly in an index. Past performance does not
guarantee future returns.

3 The Direct Alpha method proposed by Gredil, Griffiths, and Stucke is both a robust and a reliable measure,
formalizing the calculation of the exact alpha that a portfolio has generated relative to the chose reference
benchmark. It provides a direct calculation of the portfolio alpha compared to alternative public market
equivalent methods which estimate performance indirectly. The equivalent of the direct alpha method for Total
Value to Paid-in (TVPI) is the KS-PME method, proposed by Kaplan and Schoar. Forinstance, a 1.16x means that
the PE investment has generated a 16% outperformance over the listed index over the whole holding period.

4 All indices used in this work are total return indices
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Detailed performance of Global Private equity Funds as of 30 September 2019

‘ ‘01 | 02 | ‘03 | ‘04 ‘ '05 ‘ '06 ‘ ‘07 ‘ ‘08 ‘ ‘09 | ‘10 | ‘11 | '12 | '13 | ‘14 | '15 | '16 ‘ '17 | 5-year| 10-yr | 15-yr | Total |

Global
IRR

22.0% |21.0% |20.9% |13.9% | 9.6% | 6.5% | 9.6% |12.0% |15.8% |12.7% |15.4% |16.6% |14.6% |18.5% |16.8% |15.8% |15.6% | 13.2% |14.3% |12.2% |12.2% |
[ 1

i 1 1
Direct |15 8o |11.1% |13.1% | 8.6% | 5.8% | 1.1% | 1.7% | 1.1% [ 3.5% | 1.3% | 3.4% |5.5% | 4.7% | 8.3% | 6.3% | 5.5% | 6.7% | 3.9% | 3.2% | 4.3% | 4.3% |
|

Alphat I

1 1
1.95x | 1.93x | 1.99x | 1.73x | 1.61x | 1.45x | 1.60x | 1.61x | 1.86x | 1.72x | 1.78x | 1.69x | 1.48x | 1.61x | 1L.41x | 1.28x | 1.18x | 1.34x | 1.60x | 1.52x | 1.57x |
1 1

Global
TVPI

1 1
KS-PME?| 1.45x | 1.43x | 1.54x | 1.37x | 1.28x | 1.05x | 1.07x | 1.04x | 1.15x |1.06x |1.14x | 1.18x | 1.13x | 1.25x |1.14x | 1.09x | 1.07x | 1.09x | 1.11x | 1.16x | 1.16x |

Table 1: Tabular representation of figure 2. Direct Alpha and KS-PME are both based on the MSCI World index. Private Equity
data sourced from Burgiss covers vintages 2001-2017, 2,134 funds, and USD 2,197 billion in market capitalization. Private
equity strategies include: Buyout, VC (Late), VC (Generalist), and Expansion Capital. Indexes are unmanaged and one cannot
invest directly in an index. Past performance does not guarantee future returns.

First and foremost, the direct alpha or pooled outperformance over the MSCI World index in all 17 vintages
is positive, clearly demonstrating that private equity funds outperformed this public equity market. Vintage
years ‘05, ’'06 and ’0O7 are generally considered difficult private equity vintages with record capital raised
and, partially because of that, disappointing performance (high single digit IRRs). However, these vintages
still show a clear outperformance over listed equity. In aggregate and since inception, the direct alpha over
these 17 vintage years (2001-2017) is 4.3%. This pooled outperformance is also substantial, when looking
at different time windows and ranges from 3.9% for 5 year to 4.3% for 15 years. The equivalent

outperformance on an absolute basis for TVPI ranges from 9% for 5 year to 16% for 15 years.

Figure 2 showed the performance of a global universe of private equity funds against a global equity market
index. However, does that strong performance persists when looking at different regions separately? Table
2 shows the same outperformance analysis but now for US private equity funds benchmarked against the

S&P 500 and for European funds benchmarked against the MSCI Europe index.

Direct Alpha [%]

15-year Since Inception

Region 10-year

United States (USD)

Europe (EUR)

Table 2: Regional outperformance of private equity funds over different time windows?. US private equity sample consists of
1,247 funds, representing a total capitalization of USD 1.3tn. Europe private equity sample consists of 480 funds, representing
a total capitalization of €454.7bn. Data covers vintages 2001-2017 and strategies: Buyout, VC (Late), VC (Generalist), and
Expansion Capital. Past performance is not indicative of future results.

Table 2 demonstrates that the outperformance of private equity funds remains substantial also on a
regional level when benchmarked against the respective regional indices. It should be noted that European

private equity funds are benchmarked against the MSCI Europe index in EUR and outperformance appears
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to be even stronger than shown in Figure 1. For US private equity funds, the S&P 500 was the most relevant
US-focused benchmark, and Figure 1 already showed that the performance of the S&P 500 is higher than
the MSCI World index and hence the outperformance to the S&P 500 is expected to be slightly lower than

shown in Figure 2.
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3. Dispersion of outperformance across funds

All results in section 2 represent the pooled performance of thousands of private equity funds. It is well-
documented that the dispersion between the returns of these different private equity funds is 3 to 4 times
larger than that of funds investing in listed equity [BIl 2017]. For this reason, the selection of individual
managers is of paramount importance when investing in private equity. Additionally, performance
persistence is slowly dissipating, especially for buyout managers, making selection even more crucial.

[Harris 2014].

Figure 3 shows the outperformance of the same universe of private equity funds as in Figure 2. However, in
addition to showing the pooled outperformance (+), it also depicts the median (-) and each vertical bar

represents the interquartile range between the 25th and 75th percentile performing funds.
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Vintage year

25th-75th - median + pooled

Figure 3: Dispersion of outperformance over the MSCI world index per vintage years and in aggregate — all in USD*. Private
Equity data sourced from Burgiss covers vintages 2001-2017, 2,134 funds, and USD 2,197 billion in market capitalization.
Private equity strategies include: Buyout, VC (Late), VC (Generalist), and Expansion Capital. Past performance is not indicative
of future results.

As it can be seen, pooled outperformance in each bar is the same as in Figure 2, however the dispersion
between bottom and top quartile performing funds can be as large as 24%. Since the mid-2000s the

dispersion of performance seems to have stabilized - dispersion in younger vintages is amplified and is
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expected to reduce in the coming years. The total pooled and median outperformance equal 4.3% and
2.8%, respectively. Private equity professionals use their own lexicon and comparing performance can
often be confusing for investors less familiar with the asset class. Percentiles such as the median and mean
or average performance are unweighted performance metrics. In a capital weighted or pooled metric all
cash flows are aggregated by paid-in capital when calculating performance. The pooled metric is deemed
more relevant as it is more robust against small funds with under- or outperformance. A capital weighted
or pooled metric is also less influenced by funds that are still in their J-curve as these funds are still calling
capital and hence have a relatively small weight in the aggregate. This is certainly not the case for a median
or simple mean. This is the reason why in Figure 3 in most vintages the pooled outperformance is higher
than the median, indicating that larger funds show on average a better performance compared to smaller
funds. This is amplified by the fact that returns in private equity are skewed to the right [Braun 2019]. On
the other hand, in a pooled metric, the cash flows are discounted to inception and hence, especially when
aggregating over a long-time horizon, more recent investments have a smaller weight and hence the metric

might be interpreted as less relevant for the current performance.
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4. Outperformance across market cycles

The empirical results shown thus far represent the historical outperformance of a universe of private equity
funds aggregated per vintage year as of 30 September 2019, however, the variation or volatility of this
outperformance over time is not displayed. Figure 4 displays the direct alpha over time across the same
universe. The universe shown is growing over time when new funds are raised and invested. The endpoints
of Figure 3 and Figure 4 are the same, i.e. a pooled and median outperformance of 4.3% and 2.8%,

respectively.

30.0%
20.0%

10.0%
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Figure 4: Time-evolution of direct alpha and dispersion thereof over time — all in USD?. Private Equity data sourced from Burgiss
covers vintages 2001-2017, 2,134 funds, and USD 2,197 billion in market capitalization. Private equity strategies include:
Buyout, VC (Late), VC (Generalist), and Expansion Capital. Past performance does not guarantee future returns.

As shown in Figure 4 the outperformance over the MSCI World index is volatile and is especially high during
times that public equity markets declined, i.e. during the global financial crisis (2008-2009) and the
European debt crisis (2011) where outperformance peaked at 18.5% and 10.5%, respectively. It is well-
known that private equity valuations are smoothed and delayed [Jenkinson 2013], which explains some of
this increased outperformance. Over recent years the outperformance has stabilized and is decreasing
moderately mostly due to the lasting public equity rally fueled by monetary policies. Early years show that
a pooled or capital weighted metric and an unweighted percentile can indeed behave very differently. The
early 2000s are characterized by the dotcom bubble and disappointing performance for venture capital.
Venture funds are typically smaller than buyout funds and hence their weight in a capital weighted metric

is reduced compared to unweighted metrics such as median or other percentiles. This explains the large
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difference between pooled returns and percentiles in the mid-2000s. For the same reason the unweighted
outperformance will typically be lower than the weighted, pooled outperformance as seen across the
analyzed time horizon, a result of young funds being continuously added to the universe. These funds go
through their J-curve and because they have called only a small amount capital relative to their size, they

do not weigh that strongly in a pooled metric as compared to percentiles.
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5. The critics

While the aforementioned analyses demonstrate outperformance of private equity over a broad index of
listed companies, critics often challenge this alpha and there is ongoing debate, with a significant

divergence, on risk-adjusted performance of private equity.

Certainly, these privately-owned companies are on the smaller end of the capitalization spectrum, and the
enterprise value can easily be one or two orders of magnitude lower than that of companies in listed equity
indices. The analysis below shows the outperformance of US private equity funds over several indices
measuring the performance of US listed companies. The second column indicates the median market
capitalization of the companies that make up the listed index. Roughly, the total enterprise value of
mid/large-market buyout deals ranges from USD 50m to USD 1,000m°®. Recent market data shows debt-
to-equity ratios of roughly 1.0x - 1.4x, implying the equity invested (market cap) ranges from USD 21m to

USD 500m®. This puts private equity closer to the Russell 2000 and Russell Microcap indices.

Direct Alpha [%]

Median Market Since

Index Cap (USD) 5-year 10-year 15-year (nception

S&P 500 $23,590m
Russell 1000 $10,500m 3.3% 1.6% 2.9% 2.9%
Russell 2000 $818m 5.1% 3.0% 3.8% 3.5%

Russell Microcap $246m 6.9% 4.1% 5.2% 4.9%

Table 3: Direct alpha and market capitalization by respective index. Direct alpha data provided by Burgiss Private iQ as of 30
September 2019. Market cap data for the Russell 1000, Russell 2000 and Russell Microcap provided by FTSE Russell as of 10
May 2019. Market cap data for the S&P 500 provided by S&P Dow Jones Indices as of 31 December 2019. Private Equity data
sourced from Burgiss covers vintages 2001-2017, 1,247 funds, and USD 1,250 billion in market capitalization in the North
America Region. Private equity strategies include: Buyout, VC (Late), VC (Generalist), and Expansion Capital. Indexes are
unmanaged and one cannot invest directly in an index. Past performance does not guarantee future returns.

As it can be seen, the outperformance over small cap indices is either similar or higher than the
outperformance over large cap indices, raising the question if private equity returns are at all subject to a
small-cap premium. Other scholars [L’Her 2017] have reported that a large component of the

outperformance in aggregate in certain vintage years is explained by adjusting for capitalization. Yet, the

5Source: Bain & Company “Global Private Equity Report 2019,” and European Private Equity and Venture Capital
Association (“EVCA”) “European Mid-Market Private Equity — Delivering The Goods.”

6 Source: McKinsey Global Private Markets Review 2018 - “The rise and rise of private markets.” Data from the
McKinsey report was sourced from PitchBook.
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volatility of such small cap indices is significantly larger and such analysis depends strongly on which

vintage years are included and which reporting date is used [Brown 2019].

Other scholars also adjust such small cap indices for leverage and sector biases and claim to replicate
private equity returns through value investing and longer holding periods [Stafford 2016]. In such case, a
portion of the total alpha of private equity, depending on the time window, may be replicated. However, one

should put important caveats when pursuing such investment strategies.

First, such strategies aim to replicate the average, or median return of private equity. As outlined in section
3, an investor in private equity does not aim to obtain an average return, even though such an average is
already significantly outperforming all listed markets considered in this article. Instead, investors aim to

generate additional alpha through manager selection and generate above average returns.

Second, investors do not have access to these privately-owned firms other than through private equity
funds. Companies that are too small or unsuitable for public ownership, as well as businesses in the early
and growth stages, can only be accessed through private equity. Market data shows that the universe of
private companies is growing, whereas the universe of listed companies is decreasing [BIl 2017]. By
allocating to private equity, an investor expands the opportunity set and diversifies the overall universe of

underlying investments and hence should expect enhanced risk-adjusted returns.

Third, investors can further add incremental alpha and increase net returns by allocating to tactical
investment strategies such as secondaries and co-investments that are now an integral and well-

established component of the private equity market [BlackRock PEP 2019].

Additionally, some scholars and industry practitioners claim private equity performs poorly during times of
financial duress because of increased leverage in conjunction with the highly cyclical private equity
fundraising cycle. However, market data from the 2008 recession suggests the opposite is true. It is shown
that private equity-backed companies cut investments less than their peers during the crisis and
experienced higher asset growth and market share. In addition, private companies experience resiliency
during downturns as they have greater access to external funding when financial markets are
dysfunctional. During the crisis, net equity contributions and debt issuances were larger for private equity

backed companies; however, leverage was not materially increased due to improvements in profitability and
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market share. The aforementioned analysis suggests private equity firms alleviated financing constraints
of portfolio companies during the financial crisis, allowing them to invest more when credit markets were
frozen and economic uncertainty was high. Companies financed by private equity funds with high dry
powder levels had greater debt issuances and more importantly, larger equity injections given the
availability of capital. Altogether, these results are inconsistent with the hypothesis that private equity

contributed to the fragility of the economy in the last financial crisis [Bernstein 2017].

In the current market environment, a larger percentage of equity and lower cost of debt found in capital
structures reduce the risks facing privately owned companies compared to those in 2008. In addition,
private equity funds are shifting portfolio companies to less cyclical markets and industries. Instead of
treating a contraction as a time to pull back, well positioned private equity backed companies use this time
to advance their market position, embrace new investments, and fast-track business and operating model
improvements. In a downturn, the number of carve-outs often rises, as corporations refocus on their core

business [Ketels 2019].
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6. Wrapping up

This work lays out the empirical outperformance of private equity across various benchmarks and market
cycles. In a search for alpha, institutional investors have increased allocations to private equity in order to
meet return targets. Some practitioners have doubted outperformance related to private equity after
accounting for leverage and size biases in the representative benchmarks. However, this paper evaluated
private equity against benchmarks representative of the asset class and demonstrates material

outperformance in various performance metrics across different time periods and public equity indices.
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Appendix

Risks
Capital at risk. All financial investments involve an element of risk. Therefore, the value of the investment and
the income from it will vary and the initial investment amount cannot be 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.

Past performance is not a guarantee of future results. Indexes are unmanaged, are used for illustrative purposes
only and are not intended to be indicative of any fund’s performance. It is not possible to invest directly in an

index. Investment involves risk, including a risk of total loss. Asset allocation and diversification strategies do not
guarantee profit and may not protect against loss.

Important information

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. 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.2020394. For your protection telephone calls are usually recorded. BlackRock is a trading name of BlackRock
Investment Management (UK) Limited. Please refer to the Financial Conduct Authority website for a list of
authorised activities conducted by BlackRock.

In the event where the United Kingdom leaves the European Union without entering into an arrangement with
the European Union which permits firms in the United Kingdom to offer and provide financial services into the
European Union (‘No Deal Brexit Event’), the issuer of this material is:

— BlackRock Investment Management (UK) Limited for all outside of the European Economic Area; and

— BlackRock (Netherlands) B.V. for in the European Economic Area.

However, prior to a No Deal Brexit Event and where a No Deal Brexit Event does not occur, BlackRock Investment
Management (UK) Limited will be the issuer.

When this document is issued in the EEA, it is issued by BlackRock (Netherlands) B.V.: Amstelplein 1, 1096 HA,
Amsterdam, Tel: 020 - 549 5200, Trade Register No. 17068311. For more information, please see the website:

www.blackrock.com. For your protection, telephone calls are usually recorded. BlackRock is a trading name of
BlackRock (Netherlands) B.V..

This material is provided for educational purposes only and is not intended to be relied upon as a forecast,
research or investment advice, and is not a recommendation, offer or solicitation to buy or sell any securities or
to adopt any investment strategy. The opinions expressed are subject to change. References to specific
securities, asset classes and financial markets are for illustrative purposes only and are not intended to be and
should not be interpreted as recommendations. Reliance upon information in this material is at the sole risk and
discretion of the reader. The material was prepared without regard to specific objectives, financial situation or
needs of any investor.

This material may contain ‘forward-looking’ information that is not purely historical in nature. Such information

may include, among other things, projections, forecasts, and estimates of yields or returns. No representation is
made that any performance presented will be achieved by any BlackRock Funds, or that every assumption made
in achieving, calculating or presenting either the forward-looking information or any historical performance
information herein has been considered or stated in preparing this material. Any changes to assumptions that
may have been made in preparing this material could have a material impact on the investment returns that are
presented herein. Past performance is not a reliable indicator of current or future results and should not be the
sole factor of consideration when selecting a product or strategy.

All $ figure are in USD.

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.
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Private Equity: Private Equity Funds invest exclusively or almost entirely in financial instruments issued by
companies that are not listed (or that take-over publicly listed companies with a view to delisting them).
Investment in private equity funds is typically by way of commitment (i.e. whereby an investor agrees to commit
to invest a certain amount in the fund and this amount is drawn down by the fund as and when it is needed to
make private equity investments). Interest in an underling private equity fund will consist primarily of capital
commitments to, and investments in private equity strategies and activities which involve a high level of risk and
uncertainty. Except for certain secondary funds, private equity funds will have no operating history upon which
to evaluate their likely performance. Historical performance of private equity funds is not a guarantee or
prediction of their future performance. Investments in Private Equity are often illiquid and investors seeking to
redeem their holdings can experience significant delays and fluctuations in value.

In the US, this material is for Institutional use only — not for public distribution.

In Canada, this material is intended for permitted clients only, is for educational purposes only, does not
constitute investment advice and should not be construed as a solicitation or offering of units of any fund or
other security in any jurisdiction.

In the UK, 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. 2020394. For your protection telephone calls are usually recorded.
BlackRock is a trading name of BlackRock Investment Management (UK) Limited. Please refer to the Financial
Conduct Authority website for a list of authorized activities conducted by BlackRock.

In the event where the United Kingdom leaves the European Union without entering into an arrangement with
the European Union which permits firms in the United Kingdom to offer and provide financial services into the

European Union (‘No Deal Brexit Event’), the issuer of this material is:

— BlackRock Investment Management (UK) Limited for all outside of the European Economic Area; and —

BlackRock (Netherlands) B.V. for in the European Economic Area. However, prior to a No Deal Brexit Event and
where a No Deal Brexit Event does not occur, BlackRock Investment Management (UK) Limited will be the issuer.

BlackRock (Netherlands) B.V.: Amstelplein 1, 1096 HA, Amsterdam, Tel: 020 — 549 5200, Trade Register No.
17068311.

For more information, please see the website: www.blackrock.com. For your protection, telephone calls are
usually recorded. BlackRock is a trading name of BlackRock (Netherlands) B.V..

For qualified investors in Switzerland, this document is marketing material. This document shall be exclusively
made available to, and directed at, qualified investors as defined in the Swiss Collective Investment Schemes Act
of 23 June 2006, as amended.

For investors in Israel: BlackRock Investment Management (UK) Limited is not licenced under Israel’ s
Regulation of Investment Advice, Investment Marketing and Portfolio Management Law, 5755-1995 (the °
Advice Law’ ), nor does it carry insurance thereunder.

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

In Dubai: 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’ )andis 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.
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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 with
institutional investors as defined in Section 4A of the Securities and Futures Act, Chapter 289 of Singapore.

In 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 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.

Issued in Australia and New Zealand 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 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.

For Other Countries in APAC, this material is issued for Institutional Investors only (or
professional/sophisticated/ qualified investors, as such term may apply in local jurisdictions) and does not
constitute investment advice or an offer or solicitation to purchase or sell in any securities, BlackRock funds or
any investment strategy nor shall any securities be offered or sold to any person in any jurisdiction in which an
offer, solicitation, purchase or sale would be unlawful under the securities laws of such jurisdiction.

In Latin America, for Institutional Investors and Financial Intermediaries Only (Not for public distribution). This
material is for educational purposes only and does not constitute an offer or solicitation to sell or a solicitation
of an offer to buy any shares of any fund (nor shall any such shares be offered or sold to any person) in any
jurisdiction in which an offer, solicitation, purchase or sale would be unlawful under the securities law of that
jurisdiction. It is possible that some or all of the funds mentioned in this document have not been registered with
the securities regulator of Argentina, Brazil, Chile, Colombia, Mexico, Panama, Peru, Uruguay or any other
securities regulator in any Latin American country and thus might not be publicly offered within any such
country. The securities regulators of such countries have not confirmed the accuracy of any information
contained herein. No information discussed herein can be provided to the general public in Latin America.

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

In Chile, the offer of each security not registered with the Comision para el Mercado Financiero (‘(CMF’) is subject

to General Rule No. 336 issued by the SVS (now the CMF). The subject matter of this offer may include securities
not registered with the CMF; therefore, such securities are not subject to the supervision of the CMF. Since the
securities are not registered in Chile, there is no obligation of the issuer to make publicly available information
about the securities in Chile. The securities shall not be subject to public offering in Chile unless registered with
the relevant registry of the CMF.

In Colombia, the offer of each Fund is addressed to less than one hundred specifically identified investors, and
such Fund may not be promoted or marketed in Colombia or to Colombian residents unless such promotion and
marketing is made in compliance with Decree 2555 of 2010 and other applicable rules and regulations related
to the promotion of foreign financial and/or securities related products or services in Colombia.
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In Mexico, for institutional investors and financial intermediaries 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. 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 CNBYV 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. 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
https://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
Meéxico 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: https://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.

In Peru, this material is for the sole use of Institutional Investors, as such term is defined by the Superintendencia
de Banca, Seguros y AFP.

The information provided here is neither tax nor legal advice. Investors should speak to their tax professional for
specific information regarding their tax situation. Investment involves risk including possible loss of principal.
International investing involves risks, including risks related to foreign currency, limited liquidity, less
government regulation, and the possibility of substantial volatility due to adverse political, economic or other
developments. These risks are often heightened for investments in emerging/developing markets or smaller
capital markets.

FOR INSTITUTIONAL, FINANCIAL PROFESSIONAL, PERMITTED CLIENT AND WHOLESALE INVESTOR USE
ONLY. THIS MATERIAL IS NOT TO BE REPRODUCED OR DISTRIBUTED TO PERSONS OTHER THAN THE
RECIPIENT.

BlackRock® is a registered trademark of BlackRock, Inc., or its subsidiaries in the United States and elsewhere. All
other trademarks are those of their respective owners. © 2020 BlackRock, Inc. All rights reserved.
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