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RECENT MONTHS HAVE SEEN A FLURRY OF SPECULATION ABOUT RECLASSIFICATIONS ACROSS MSCI FRONTIER, EMERGING,
and Developed indices—the list includes China A-shares, Korea, Pakistan, Peru, Saudi Arabia, and Taiwan. Once a change is
announced, index-driven investors need to plan their next move. We study a broad sample of past reclassifications to identify
strategies to maximize alpha from the announcement date through the effective date.

INTRODUCTION

Morgan Stanley Capital International (MSCI) indices MSCI's Index Policy Committee classifies countries
shape the investing strategies of trillions of dollars and based on dozens of criteria involving openness to foreign
thousands of funds, from proper index funds to active ownership, ease of capital flows, and the efficiency and
funds that use them as benchmarks. Among the most stability of the market's operational framework. Table 1
important are the MSCI equity indices for Developed shows the extent to which these criteria are satisfied for
Markets (DM), Emerging Markets (EM), and Frontier each of the major market classifications.

Markets (FM).! These indices are valuable because they
capture distinct investment opportunities offered by
markets at different stages of development.

FIGURE 1: MAJOR MSCI INDICES
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MSCI World, MSCI Emerging Markets, MSCI Frontier Markets. Source: MSCI. Copyright MSCI 2015. All Rights Reserved.

The MSCI Frontier Markets Index was launched on Dec 18, 2007. Data prior to the launch date is back-tested data (i.e. calculations of how the index might
have performed over that time period had the index existed). There are frequently material differences between back-tested performance and actual results.
Past performance—whether actual or back-tested—is no indication or guarantee of future performance.

1 While other index providers classify countries into development categories, including Dow Jones, FTSE, Russell, and S&P, the MSCI indices are the
most followed in these areas.
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TABLE 1: MSCI INDEX INCLUSION CRITERIA? (JUNE 2014)

No Issues (%) Improyements Improvements
Possible (%) Needed / Unrated (%)

DEVELOPED (N = 23)

Openness*® 95 4 1

Ease of Flows * 100 0 0

Operational Framework * 98 2 0

Institutional Stability 87 13 0
EMERGING (N = 23)

Openness 57 25 18

Ease of Flows 70 13 17

Operational Framework 52 32 16

Institutional Stability 17 65 17
FRONTIER (N = 23)

Openness 73 16 1"

Ease of Flows 56 19 25

Operational Framework 35 20 45

Institutional Stability 0 79 21
STANDALONE (N =9)

Openness 73 15 13

Ease of Flows 63 25 13

Operational Framework 20 24 56

Institutional Stability 0 58 42

MSCI World, MSCI Emerging Markets, MSCI Frontier Markets. Source: MSCI. Copyright MSCI 2015. All Rights Reserved.

The inclusion criteria for developed markets are
strict. They are satisfied by less than one-third of the
countries for which MSCI constructs a standalone
country index. The percentage of markets with major
“improvements needed” increases steadily as we go from
down the list from DM, EM, FM, to markets excluded
from any major index.

When conditions change, MSCI reclassifies markets.
Qatar and the United Arab Emirates, for example,
graduated from the FM index to the EM in June 2014
after various institutional improvements. But Trinidad
and Tobago was declared ineligible even for the FM
index in February 2011, and since June of that year has
been tracked only as a standalone market.

MSCI reviews the composition of its indices every
year. In special circumstances, the Committee may
conduct an ad hoc review, e.g., when local regulators
suddenly impose new investability restrictions. But
the more typical process involves three dates. When
a country’s market approaches the criteria for a

reclassification, MSSCI places it on a watch list and invites
comment. After several months, MSCI announces a
decision to reclassify the market or to remove it from the
watch list. If the market is reclassified, MSCI specifies a
date, again several months down the road, at which the
reclassification becomes effective.

RECENT RECLASSIFICATIONS

Actual country reclassifications are infrequent, with

an average of just over one per year since 2000, but

they sometimes come in bunches. The transition matrix
in Figure 2 shows the effective dates of non-partial
reclassification events announced since 2000. We also
exclude Serbia’s and Lithuania’s reclassifications. Their
announcements conditioned the final decision on aspects
of market performance between the announcement

and the potential effective date, whereas every
announcement before or since has been an unambiguous
declaration that a change will be made.

N

w

Source: Derived from MSCI Global Market Accessibility Review (June 2014 data). Includes all markets, not just reclassified ones.
Criteria include investor qualification requirement, foreign ownership limit level, foreign room level, and equal rights to foreign investors. Within “Openness,”

MSClI rates each country on four subcriteria: investor qualification requirement; foreign ownership limit level; foreign room level; and, equal rights to foreign
investors. The reported percentage is the average percentage in that development level. For example, among developed countries, only one country, on one
subcriterion, is classified as “Improvements Needed/Unrated.” The percentage of developed countries in that subcriterion is (1/23)*100% = 4%. Across the
three other subciteria, 0% are rated in this low level. Hence, across all four subcriteria, the average is 1% as reported in the table.

~

the methodology used to reach the percentage reported in the table.

o

Within “Ease of Flows,” MSCI rates each country on two subcriteria: capital flow restriction level and currency market liberalization level. See Footnote 3 for

Within “Operational Stability,” MSCI rates each country on eleven subcriteria: registration & account setup, market regulations, competitive landscape,

information flow, clearing and settlement, custody, registry/depository, trading, transferability, stock lending, and short selling. See Footnote 3 for the

methodology used to reach the percentage reported in the table.
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FIGURE 2: RECLASSIFICATIONS SINCE 2000
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MSCI World, MSCI Emerging Markets, MSCI Frontier Markets. Source: MSCI. Copyright MSCI 2015. All Rights Reserved.

TABLE 2: RECLASSIFICATIONS SINCE 2000—DETAILS

Upgrade
Downgrade
Announcement Effective Country 0ld New Reason
June 2013 June 2014 Qatar M EM !ncreased foreign ownership levels; operational
improvements
June 2013 June 2014 United Arab Emirates FM gy  Operationalimprovements; borrowing/lending
regulations
June 2013 December 2013 Greece DM EM Reduced market accessibility
June 2013 December 2013 Morocco EM M Deterioration of liquidity
February 2011 June 2011 Trinidad & Tobago M SA Deterioration of liquidity
February 2010 May 2010 Bangladesh SA M Achle‘vgd minimum required number of eligible
securities
June 2009 June 2010 Israel EM DM Met all requirements for DM upgrade
May 2009 June 2009 Trinidad & Tobago SA FM Met liquidity requirements
March 2009 June 2009 Pakistan SA FM Increased liquidity
February 2009 June 2009 Argentina EM FM Ongoing restrictions on inflows and outflows
December 2008 January 2009 Pakistan EM SA Deterioration of investability
June 2008 December 2008 Jordan EM FM Constituents below size and liquidity requirements
April 2006 June 2006 Venezuela EM SA Low liquidity; restricted investability
February 2001 June 2001 Sri Lanka EM SA Constituents below size and liquidity requirements
July 2000 June 2001 Eaypt SA EM Improved' Illqmdlty and diversity of investment
opportunities
July 2000 June 2001 Greece EM DM Imprqvements on multiple economic and market
criteria
July 2000 June 2001 Morocco SA EM Improved liquidity and diversity of investment

opportunities

MSCI World, MSCI Emerging Markets, MSCI Frontier Markets. Source: MSCI. Copyright MSCI 2015. All Rights Reserved.
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While casual observation suggests that the
accessibility of international markets has generally
increased over the past fifteen years, MSCI has up-
graded nine markets but downgraded eight. One
possibility is that MSCI is sliding the goalposts to keep
a balance across classifications. On the other hand, many
of these downgrades were deserved under any definition
of accessibility. Furthermore, our intuition about market
development can be shaped by the observable, ongoing
improvements in markets already in the DM.

But for our purpose we take reclassifications as
given. Table 2 gives more details about our sample
of events.

A FRAMEWORK

Are country reclassifications disruptive for index-
driven investors? Do the return profiles of the markets
involved change?

Believers in efficient markets—including many
passive indexers—would say no. Reclassifications
are inconsequential because stock fundamentals are
unchanged. Any change in return properties such as risk
or liquidity are due to the structural changes that drove
reclassifications in the first place, not the reclassifications
themselves. Most importantly, there will be no pattern of
abnormal returns after MSCI's announcements. Index-
driven funds should therefore trade at the effective date
because tracking error is all that can be controlled.

An alternative view, associated with behavioral
finance or inefficient markets, is that stock prices respond
to supply and demand forces unrelated to fundamentals.
They can point to the tendency for stocks to jump when
they are added to the S&P 500, for example. Adherents
to this view acknowledge the structural and operational
changes leading to reclassification events. Nonetheless,
they would suggest that the trading of passive index
funds might contribute to the very distortions that their
investors deny.®

HOW BIG ARE THE FLOWS?

In the case of MSCI reclassifications, thousands of index-
driven funds must consider how much to adjust their
holdings in a short period of time, and passive indexers
will presumably do so fully. The collective action of these
non-fundamental traders may be very large indeed.

To understand the magnitudes involved, consider the
multiple layers of MSCI indices. There are many details,
but a simplified explanation is as follows. Each index
is roughly value-weighted (more precisely, free-float
weighted and adjusted for foreign ownership limits).
Country return indices are then averages
of major stocks trading in the local market. Regional

sub-indices are averages of a set of country indices.
And the major indices, including DM, EM, and FM
indices, are averages of combinations of the above.

The roughly value-weighted structure of the indices
allows us to estimate the size of the potential flows
associated with a reclassification. If index-tracking
investors hold shares at index weights, then, at least
mathematically, the net percentage flow is the difference
between fraction of the new index held by index-tracking
investors and the fraction of the old index held by index-
tracking investors.

This is not necessarily intuitive. Doesn't it matter
how many dollars are indexed to, say, MSCI EM versus
DM? Not directly, no.

Suppose a country has a small indexable cap of $10
billion. Currently it is in an index tracked by relatively
few investors—the total cap of the countries in the index
is $100 billion, and there is 50% indexer ownership. Due
to the value-weighted structure of the index, index-
driven investors currently hold $5 billion of the market.

Now suppose this country is upgraded to a more
developed index with a total cap of $1 trillion, of which
$400 billion is owned by index-driven investors. Now
such investors hold only 40% of the country’s shares.

In other words, there will be $1 billion of net selling
pressure despite joining a far larger and more-followed
index in dollar terms.” Whether a country is upgraded or
downgraded has no fundamental bearing on net demand.

Table 3 shows some rough estimates of net
percentage index ownership using data from MSCI and
other sources.

Rough estimates suggest that around 22% of the
Frontier markets are currently owned by index-tracking
funds. A reclassification from Frontier to Emerging then
puts the country into two major indices, standard EM as
well as ACWI, which recent estimates suggest are 52%
owned by index trackers. For companies within that
country index, the net flow in recent years could be up to
a massive 30% of the market’s cap.

A further promotion from emerging to developed, on
the other hand, may actually cause a net decline in index-
tracking ownership. The country’s ACWI status does not
change, but—in the most recent data—it stands to lose
up to 45% ownership from its EM index affiliation while
gaining only about 31% from its new inclusion into MSCI
World, EAFE, and Asia or Europe. This net decline of 14%
may be contrary to intuition, given that so many more
dollars are indexed to Developed than Emerging. But, as we
have discussed, these are not directly relevant measures.

& Wurgler, J., “On the Economic Consequences of Index-Linked Investing,” in Challenges to Business in the Twenty-First Century, Gerald Rosenfeld, Jay W.
Lorsch, and Rakesh Khurana, eds., (Cambridge, Mass., American Academy of Arts and Sciences, 2011), 20-34.

7 This is the general principle; several practical qualifications are mentioned below.
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TABLE 3: INDEX-TRACKING OWNERSHIP

June 2014 September 2013 September 2012

DEVELOPED
WORLD Cap Indexed ($B) 2,156 2,388 1,906
Cap Total ($B) 31,946 29,421 23,544
% Indexed % 8% 8%
ACWI Cap Indexed 2,287 1,714 1,152
Cap Total 35,791 33,308 27,309
% Indexed 6% 5% 4%
EAFE Cap Indexed 2,010 1,682 1,438
Cap Total 12,695 12,372 10,133
% Indexed 16% 14% 14%
EUROPE Cap Indexed 544 337 261
Cap Total 8,434 8,234 6,606
% Indexed 6% 4% 4%
ASIA (ex-Japan) Cap Indexed 329 372 300
Cap Total 3,047 2,954 2,755
% Indexed 1% 13% 1%
Total Developed % Indexed* 38% 35% 34%
EMERGING
EM PROPER Cap Indexed 1,746 1,364 1,451
Cap Total 3,860 3929 3,853
% Indexed 45% 35% 38%
ACWI Cap Indexed 2,287 1,714 1,152
Cap Total 35,791 33,308 27,309
% Indexed 6% 5% 4%
Total Emerging % Indexed 52% 40% 42%
FRONTIER
FM Cap Indexed 23 unavailable unavailable
Cap Total 106 84 69
% Indexed 22% unavailable unavailable

*Includes the average of Europe and Asia
For illustrative purposes only. MSCI World, MSCI Emerging Markets, MSCI Frontier Markets. Source: MSCI, MSCI Index Factsheets, MSCI Calculations,
EPFR (FM). Copyright MSCI 2015. All Rights Reserved.
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TABLE 4: ESTIMATED CHANGES IN BENCHMARK OWNERSHIP (JUNE 2014)

New Index
Developed Emerging Frontier Standalone
Developed - 14% -16% -38%
E Emerging -14% - -30% -52%
g Frontier 16% 30% -- -22%
Standalone 38% 52% 22% -

For illustrative purposes only. MSCI World, MSCI Emerging Markets, MSCI Frontier Markets. Source: MSCI. Copyright MSCI 2015. All Rights Reserved.

The estimates of changes in index-driven ownership are
summarized in Table 4. Keep in mind that these are not
figures about institutional ownership more broadly. If a
fund holds a share in a frontier market because it seems
undervalued, the fund needn’t trade simply because a
third party decides that the market in which it trades
has passed what is often, in terms of the continuum of
market development, an arbitrary threshold. What we are
concerned with here are monies invested by a true index-
tracking mandate or strategy.

The coarse estimates in Table 4 come with further
important caveats. Active benchmarkers as a group
may overweight or underweight some countries relative
to their actual index weights; reclassifications may be
driven by changes in the investing environment that
themselves affect active benchmarkers’ trading; upon
an upgrade, companies to be included within the new
index must satisfy stricter investability criteria, so some
must be sold, not bought, by the new indexers even
if the fraction of index-tracking ownership at the new
classification is greater (and vice-versa for downgrades);
fund families that track the old index in one vehicle and
the new index in another may be able to transfer shares
simply through internal accounting; some Frontier or
Emerging managers may allow residual holdings in
upgraded countries, for example, perhaps because those
countries would likely represent a large fraction of their
portfolio at the time of the switch, implying less short-
term reshuffling than the differences in Table 4 imply.

In light of these limitations, it is best to regard the

net flows in Table 4 as imprecise but directionally correct.

OWNERSHIP VERSUS PORTFOLIO WEIGHTS

Despite the buying pressure, a country that dominates
the Frontier index will be only a minor element of

the EM index. Any tracking error and portfolio alpha
consequences of a reclassification will typically be far
greater for the followers of the lesser-developed index,
given its smaller total cap. In an upgrade, what was a
big fish in the old index becomes a small fish in the new
index, and vice-versa.

One last note before getting to the returns data—
reclassifications affect not just the countries in question.
The freed up capital turns into buying pressure on the
other constituents in the old index and selling pressure
on the other constituents of the new index. We will not
explore these effects here, but in some cases they could
be significant.

HISTORICAL PATTERNS

The most important question, particularly for active
benchmarkers, is whether and how reclassifications
predict subsequent returns. A secondary question is
whether any effect on returns is determined by flows or
by a generic “upgrade versus downgrade.”

Aside from alerting investors to the possibility of
change at an unspecified future date, watch list status
has no actionable implication for benchmarked investors.
The relevant dates are the announcement and effective
dates of reclassifications. Hence, we look for patterns
between these dates as well as over the year after the
effective date.

ALPHAS AROUND RECLASSIFICATIONS

We measure alphas on the reclassified country’s index
in two ways. For investors using the old benchmark,
alpha is measured as the country index return over that
benchmark. For investors in the new benchmark, the
relevant comparison is with the new benchmark.

A limitation of our study is the use of country indices
rather than the precise portfolios affected by a switch.
The new and old indices will have somewhat different
inclusion requirements, so the number of stocks leaving
the old index may be greater or smaller than the number
of stocks entering the next index. For example, in an
upgrade, companies that were allowed into the old index
may have to be excluded. For those stocks, the selling
pressure from the old indexers is not offset by buying
demand from the new indexers. We will miss some of
this with country indices. At the same time, they are
value-weighted, and many less developed markets are
dominated by a handful of stocks.

For institutional investor use only. Not to be reproduced or disseminated.
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Figures 3 and 4 present the average returns on Further evidence that net trading pressure is moving
country indices around reclassifications. Figure 3 splits prices is that in the year after the reclassification becomes
the sample between reclassifications that result in less effective, the alphas reverse. Once the net selling
benchmarked ownership (for example, from EM to any pressure abates, valuations appear to bounce back for
other index) and those that result in more benchmarked less-benchmarked markets; perhaps they are returning
ownership (for example, from any other index to EM). to fundamentals. Similarly, once the burst of net buying

The results are surprisingly clear-cut. Between the pressure abates, artificially high valuations return toward
announcement and effective date, the average alpha was pre-announcement levels.

around -10% for markets that lost benchmarked ownership
but 15-20% for markets that increased benchmarked
ownership. Those differences are large enough to be
statistically significant despite the very small sample size.

FIGURE 3: COUNTRY RETURNS AROUND INDEX RECLASSIFICATIONS BY CHANGE IN BENCHMARKED OWNERSHIP (LESS VS. MORE)
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For illustrative purposes only. MSCI World, MSCI Emerging Markets, MSCI Frontier Markets. Source: MSCI. Copyright MSCI 2015. All Rights Reserved.

FIGURE 4: COUNTRY RETURNS AROUND INDEX RECLASSIFICATIONS BY DIRECTION (DOWNGRADE VS. UPGRADE)

W Total return
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m Excess over new index

30.0

20.0

10.0

0.0 . I
-10.0
-20.0
-30.0

From Announcement Year After From Announcement Year After
to Effective Date Effective Date to Effective Date Effective Date
Downgrade | Upgrade

For illustrative purposes only. MSCI World, MSCI Emerging Markets, MSCI Frontier Markets. Source: MSCI. Copyright MSCI 2015. All Rights Reserved.
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How do upgrades and downgrades compare? Buying
pressure tends to be higher for upgrades, so perhaps it
is the direction of the reclassification that really matters.
An upgrade would seem to increase visibility and
liquidity, after all, and such things might be reflected
in positive returns.

Figure 4 splits the sample between upgrades and
downgrades. The results are similar to the split across
net trading pressure. But if upgrades were good for
valuations, they should be permanently good. Instead,
any pattern in alphas tended to revert. The “upgrades are
good, downgrades are bad” interpretation is therefore
not consistent with the historical evidence.

What happens right around the announcement and
effective dates? If the action happens too fast then the
strategic opportunities are limited. To investigate this
we excluded short windows around the event dates.

We find that the results are only slightly weakened. For
example, the average raw return between two days

after the announcement date and two days before the
effective date is -9.23% for countries that are increasing
index-driven ownership and 21.35% for countries that are
decreasing it. The comparable numbers in Figure 3 are
-12.48% and 23.17%. The post-effective reversion effects
are similar.

RISK AND LlQuIDITY

We also examined risk and liquidity patterns around
reclassifications. One might suspect the reclassified
country index’s beta with respect to the new index to
increase over time and the beta with respect to the old
index to decrease. We did not find any significant
changes, however. We also looked at the first-order
autocorrelation of country indices as a proxy for
liquidity, but we found no changes associated with
upgrades or downgrades.

INVESTMENT IMPLICATIONS

For passive indexers seeking to match their benchmark,
none of these patterns matter. But there are rich
implications for benchmarkers that have discretion.
Table 5 summarizes the alpha-maximizing strategies
implied by the evidence.

In some cases, the alpha-maximizing trade is
unambiguous. When a market is downgraded from
Emerging to Frontier, for example, those benchmarked
to the Frontier index could avoid tracking error, and may
avoid the low returns associated with the net selling
pressure between the announcement date and effective
dates, by buying on the effective date.

Conversely, for upgrades from Frontier to Emerging,
those benchmarked to Frontier could ride the net buying
pressure before the effective date and, again, avoid
tracking error by selling on the effective date.

In other cases, the optimal strategy is less
obvious, and alpha effects must be balanced against
tracking error. Consider a reclassification from Frontier
to Emerging from the perspective of Emerging
benchmarkers. Buying at the effective date has the
benefit of no tracking error. But it also means buying at
the peak: the buying-pressure-driven return between
announcement and effective has been missed, while any
post-effective reversion has still to be endured.

Emerging benchmarkers have two strategies
in seeking to avoid negative alpha. One is to buy at
announcement and hold through both the run-up and
the reversion. The other strategy is to buy well after the
effective date, when the cycle will have played out.
Both strategies, of course, require accepting some
tracking error.

TABLE 5: ALPHA-MAXIMIZING TRADES AROUND INDEX RECLASSIFICATIONS

Investors in Old Benchmark

Investors in New Benchmark

Trade Comment Reclassification Trade Comment
Sell either on Both strategies involve tracking error. Selling at Buy on effective  This strategy eliminates tracking error, and may
announcement announcement may avoid pre-effective net selling Emerging to Developed avoid the low returns associated with the net selling

or several
months after
effective

pressure, but would also miss reversion after the
effective date. In upgrades from Emerging to
Developed, tradeoff needs to be weighed carefully
due to likely high weight in Emerging index.

Emerging to Frontier

pressure between the announcement date and
effective date.

Not applicable

Emerging to Standalone

Frontier to Standalone

Not applicable

Standalone to Frontier
Standalone to Emerging

Sell on effective  This strategy eliminates tracking error, and may
benefit from the higher returns associated with the
net buying pressure between the announcement
date and effective date. This strategy also avoids the

reversion after the effective date.

For illustrative purposes only.
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Buy either on
announcement
or several
months after
effective

Both strategies involve tracking error. Buying at
announcement may benefit from pre-effective net
buying pressure but would also suffer from reversion
after effective date. In downgrades from Developed
to Emerging (or below), tradeoff with tracking error
needs to be weighed carefully due to likely high
weight in new (smaller-cap) index.

Frontier to Emerging
Developed to Emerging

For institutional investor use only. Not to be reproduced or disseminated.
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CONCLUSION

MSCI index country reclassifications are some of the
most significant events that benchmarked investors face.
Our analysis of past reclassifications suggests how an
investor could approach them.

The historically optimal approach, as it turns out, is
straightforward. Countries transitioning into a less-
indexed classification face net selling pressure, and
negative alpha, between the announcement and effective
dates. After the move becomes effective and the selling
pressure abates, there is a reversion with positive alpha.
The opposite is true when countries move toward a more-
indexed classification. In other words, from a strategic
perspective, whether the change is an upgrade or a
downgrade matters less than fundamental principles of
supply and demand.
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GENERAL LEGAL DISCLAIMER

Acadian provides this material as a general overview of the firm, our
processes and our investment capabilities. It has been provided for
informational purposes only. It does not constitute or form part of any offer
to issue or sell, or any solicitation of any offer to subscribe or to purchase,
shares, units or other interests in investments that may be referred to
herein and must not be construed as investment or financial product advice.
Acadian has not considered any reader’s financial situation, objective or
needs in providing the relevant information.

The value of investments may fall as well as rise and you may not get back
your original investment. Past performance is not necessarily a guide to
future performance or returns. Acadian has taken all reasonable care to
ensure that the information contained in this material is accurate at the time
of its distribution, no representation or warranty, express or implied, is made
as to the accuracy, reliability or completeness of such information.

This material contains privileged and confidential information and is intended
only for the recipient/s. Any distribution, reproduction or other use of this
presentation by recipients is strictly prohibited. If you are not the intended
recipient and this presentation has been sent or passed on to you in error,
please contact us immediately. Confidentiality and privilege are not lost by
this presentation having been sent or passed on to you in error.

Acadian’s quantitative investment process is supported by extensive
proprietary computer code. Acadian’s researchers, software developers,

and IT teams follow a structured design, development, testing, change
control, and review processes during the development of its systems and
the implementation within our investment process. These controls and

their effectiveness are subject to regular internal reviews, at least annual
independent review by our SSAE 16 auditor. However, despite these
extensive controls it is possible that errors may occur in coding and within the
investment process, as is the case with any complex software or data-driven
model, and no guarantee or warranty can be provided that any quantitative
investment model is completely free of errors. Any such errors could have a

negative impact on investment results. We have in place control systems and
processes which are intended to identify in a timely manner any such errors
which would have a material impact on the investment process.

Acadian Asset Management LLC has wholly owned affiliates located in
London, Singapore, Sydney, and Tokyo. Pursuant to the terms of service level
agreements with each affiliate, employees of Acadian Asset Management
LLC may provide certain services on behalf of each affiliate and employees
of each affiliate may provide certain administrative services, including
marketing and client service, on behalf of Acadian Asset Management LLC.

Acadian Asset Management LLC is registered as an investment adviser with
the U.S. Securities and Exchange Commission. Registration of an investment
adviser does not imply any level of skill or training.

Acadian Asset Management (Japan) is a Financial Instrument Operator
(Discretionary Investment Management Business). Register Number Director-
General Kanto Local Financial Bureau (Kinsho) Number 2814. Member of
Japan Investment Advisers Association.

Acadian Asset Management (Singapore) Pte Ltd, (Registration Number:
199902125D) is licensed by the Monetary Authority of Singapore.

Acadian Asset Management (Australia) Limited (ABN 41 114 200 127) is
the holder of Australian financial services license number 291872 (“AFSL").
Under the terms of its AFSL, Acadian Asset Management (Australia) Limited
is limited to providing the financial services under its license to wholesale
clients only. This marketing material is not to be provided to retail clients.

Acadian Asset Management (UK) Limited is authorized and regulated by

the Financial Conduct Authority (‘the FCA') and is a limited liability company
incorporated in England and Wales with company number 05644066. Acadian
Asset Management (UK) Limited will only make this material available to
Professional Clients and Eligible Counterparties as defined by the FCA under
the Markets in Financial Instruments Directive.
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