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Global investment strategies

* Low correlations between national equity markets —»

substantial international diversification benefits

— e.g. Lessard 73, Solnik 74, Elton & Gruber 92, De Santis &
Gerard 97

Cross border investing is at all time high

Important issues when designing a global portfolio:
— Country versus industry-based investing?

Gerard, Hillion, De Roon and Eiling 07: industry-based
strategies outperform, but only when short selling is allowed

— How to deal with currency risk?

Gerard et al. 07: include currency deposits in international
portfolios

— And what about emerging markets?
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Global investment strategies

» Expected returns, volatilities, correlations
and betas change over time — this affects
global investment strategies

— Eiling, Gerard and De Roon 06: after 1999,
change in structure Euro-zone equity returns —
impacts optimal investment strategy

Important to understand what drives
global equity market returns
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Two key issues in international finance

1. Arecross-country correlations increasing over time?
— Ongoing debate

upward trend: e.g. Longin &Solnik 95, Goetzmann, Li &
Rouwenhorst 05

no trend: e.g. King, Sentana & Wadhwani 94, Bekaert,
Hodrick & Zhang 05

— Focus on developed markets
- 2) Are markets becoming more integrated over time?

— Financial market integration: global rather than local
risk factors matter

— Existing literature: integration increases over time

Bekaert & Harvey 95, De Jong & De Roon 05, Carrieri,
Errunza, Hogan 07

— Focus on emerging markets
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Measuring time-varying correlations

Existing approaches have various drawbacks:
— Caorrelation matrices in different subperiods
e.g. Kaplanis 88

— Parametric approach, based on GARCH, DCC or
dynamic factor models

e.g. King, Sentana and Wadhwani 94; Bekaert, Hodrick &
Zhang, 2006

— Cross-sectional dispersion
Solnik and Roulet 00, Baur 06
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Measuring time-varying market integration

» Cross-country correlations cannot be used
directly to measure integration!

e.g. Forbes and Rigobon 02, Dumas, Harvey and Ruiz 03,
Carrieri, Errunza and Hogan 07

Exisiting measures of market integration have
various drawbacks:
— Multifactor/ regime switching model,
e.g. Bekaert and Harvey 95, 97
— MktCap non-investable / Total MktCap,
De Jong and De Roon 05

— Fraction of variance of non-investable assets not
spanned by investable assets,

Carrieri, Errunza and Hogan 07
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This paper

Have global equity market comovements
changed over time?

 Two new measures of time-varying correlation
and integration
— Nonparametric
— Easy to estimate for large cross-sections
— Daily returns — monthly estimates

— Robust for time variation in factor exposures and
variances

— Straightforward to test for trends, breaks etc.

— Use as dependent variable in regressions on structural
economic variables

— Measure of instantaneous correlation has many
practical applications

e Extensive sample: 24 developed and 26 emerging
markets, 1973-2005
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Main findings

« Developed markets: co-movements T

— Cross-country and cross-regional correlations
increase

— Upward trends in integration

. Emerging markets: no increase in co-
movements

— Cross-country and cross-regional correlations do
not increase

— While global factors have become more important,
country-specific risk has not decreased

— No upward trend integration
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Theoretical setup

» Consider country i of region a

» Excess returns follow a two-factor model with global
& regional factors

e = BaW, + 7, Ly + &

» Assume orthogonality of factors and idiosyncratic
shocks

~ « Total country variance (in region a) can be

decomposed as:
2 2 2 2 2 2
Oat :‘ﬂat O-Wt' +l7/ at O-Lat, 'li'o-ea}
T T
total global regional country
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Theoretical setup (ctd)

» Cross-country correlations in region a:

O
Pat =1- 2

at

* p, isinversely related to o2 only if the
systematic variance o,? is constant

— Take all components of p,, into account!
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Combining cross-sectional and short
time series data

* 0,” can be estimated as cross-sectional dispersion
» For 0,2 we need a time dimension: realized variance
» Daily returns for a cross-section of countries — monthly

cross-country correlations

~ 2
O at

Estimator for instantaneous correlation: ﬁat =1-—5
Oat
1 2
where NZZ(% ~Tewa)
i=1 d=1
1

Z

_gi
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Measuring time-varying market integration

2 2
: . B o
« Measure for market integration:| I, = ==

Ot

« close to 0 — segmentation,
« close to 1 — integration

2

2
ieori o
Global/ systematic risk: 5 ﬂazt W
B O +7a OLa

Details estimation:

» Proxy W, by value-weighted world index — &2

» Orthogonalize regional factor w.r.t. .4, = %2014
» Extract g, from variance decomposition
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Measuring time-varying market integration

1

* Instantaneous average correlation estimator:
Average Cross Sectional Dispersion

.« Market integration measure :

Average Global Risk

Average Realized Variance

* Global/systematic risk:
Average Global Risk

Average Systematic Risk

Average Realized Variance
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and 26 emerging markets (S&P’'s EMDB)

e Daily USD excess returns for 24 developed markets (Datastream)

e T7regions

Region Starting date # corr. estimates # int. estimates
Deweloped markets Europe Jan 73 386 193

North America Jan 73 386 193

Asia Pacific Jan 73 386 193
Eastern Europe Dec 91 135 67
Middle East / Africa Febr 93 145 72
Emerging markets Asia Febr 87 217 108

Latin America Aug 89 187 93

non-common holidays

» Adjust for serial correlation due to nonsynchronous trading and

MELLON CAPITAL 14




== = Developed Markets Included
et

Europe
1 Austria 3-Jan-73 7 ltaly 3-Jan-73 13 Spain 1-Apr-87
2 Belgium 3-Jan-73 8 Netherlands 3-Jan-73 14 Finland 1-Apr-88
3 Denmark 3-Jan-73 9 Switzerland 3-Jan-73 15 Greece 1-Feb-90
4 France 3-Jan-73 10 UK 3-Jan-73 16 Portugal 1-Feb-90
5 Germany 3-Jan-73 11 Norway 1-Feb-80 17 Luxembourg 3-Feb-92
6 Ireland 3-Jan-73 12 Sweden 1-Feb-82
North America
18 Canada 3-Jan-73 19 US 3-Jan-73
Asia Pacific

20 Australia 3-Jan-73 22 Japan 3-Jan-73 24 New Zealand 1-Feb-88
21 Hong Kong 3-Jan-73 23 Singapore 3-Jan-73
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—”—“"‘"“—"" Emeraing Markets Included
ST ging

Eastern Europe

25 Czech republic 1-Dec-93 27 Poland 1-Apr-94 29 Hungary 3-Jul-95
26 Turkey 1-Dec-93 28 Russia 1-Jul-94 30 Slovakia 3-Feb-97
Middle East - Africa
31 Israel 1-Feb-93 33 Nigeria 3-Jul-95 35 Morocco 1-Jan-96
32 South Africa 1-Feb-93 34 Zimbabwe 3-Jul-95
East Asia
36 Malaysia 2-Feb-87 39 Taiwan 1-Jun-88 42 China 2-Aug-93
37 Thailand 2-Feb-87 40 Philippines 1-Dec-88 43 India 3-Jul-95
38 Korea 1-Oct-87 41 Indonesia 1-May-90
Latin America
44 Chile 1-Aug-89 47 Argentina 1-Sep-93 50 Colombia 3-Jul-95
45 Mexico 1-Aug-89 48 Peru 1-Feb-94
46 Venezuela 1-Feb-90 49 Brazil 1-Aug-94
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Asia Pacific

0
Jan85  Jan90  Jand5  Jan00 Jang5  Jan%0  Jand5  Jan0D  Jan05  Jan75  Jan80  Jang5  Jan9)  Jan9  Jan0D  Jan05
month/ year month/ year month/ year

[ globalrisk [ ] regionalrisk [] country risk

Europe North America Asia Pacific
Trend *10°  t-PS? Trend *10° t-PSt Trend *10°  t-PS?
Correlation 52.57* [3.28] 1.50 [0.12] 27.85** [2.08]
Integration 112.89** [3.10] -83.84 [-0.22] 90.29** [2.86]
Global/ syst risk  166.07** [2.85] -121.41 [-0.22] 175.48** [2.20]

Vogelsang (98) test for trend, 5% critical value + 1.72
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Middle East - Africa

— K K
—Jcounty risk [ counuy risk

Middle East / Africa

E globalrisk [ ] regionalrisk [ ] country risk
Eastern Europe Middle East - Africa
Trend *10°  t-PS! Trend *10°  t-PS?
Correlation 4.59 [0.08] -253.18  [-1.33]
Integration 126.08  [1.40] -8.57 [-0.24]
Global/ systrisk  352.82** [1.92] 243.52 [1.51]

Vogelsang (98) test for trend, 5% critical value + 1.72

MELLON CAPITAL 18




ww—?é—— Emerging markets - |l
Eslieea EMeroing

EM Asia Latin America

emerging mkis Asia
Latin America

0
Jan90  Jui92  Jan9s  Jul97  Jan00  Jul02  Jan05 Julg2 Jang5 Jule7 Jan00 ul02 Jan0s
monti year monthy year

[ globalrisk [ ] regionalrisk [] country risk

Emerging mkts Asia Latin America

Trend *10°  t-PS! Trend *10°  t-PS?*
Correlation -26.35 [-0.38] -51.37 [-1.25]
Integration 22.31 [0.64] 184.10 [1.11]
Global/ systrisk  107.57** [2.04] 494.68**  [1.85]

Vogelsang (98) test for trend, 5% critical value + 1.72
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“ Trends in correlation and integration

Annualized trends in
Global
Correlation Integration  SystRisk

Developed markets

Europe 0.63% 1.35% 1.99%
North America 0.02% -1.01% -1.46%
Asia Pacific 0.33% 1.08% 2.11%
Emerging Markets
Eastern Europe 0.06% 1.51% 4.23%
Mid East/Africa -3.04% -0.10% 2.92%
East Asia -0.32% 0.27% 1.29%
Latin America -0.62% 2.21% 5.94%

Test of difference in trends (Vogelsang & Fransens 05)

Europe vs AsiaPac 5.93 4.07 1.62
Europe vs EastEurope -1.09
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Differences in speed of integration

* Which region integrates faster? Test for equality of
trends.
* Main findings:
— Developed Mkts Europe vs Asia Pacific:
e Trends in integration & correlations higher in Europe
than among Asia Pacific markets
* Changes in the share of systematic risk due to the
global factor are similar
— Developed Mkts Europe vs EM Europe:
« Increasing integration & correlation in dev. Europe
while no trends for Eastern Europe
e Trends in global / systematic risk are similar
» Differences in the speed of integration are due to
country risk rather than global and regional
factors!
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Robustness

» Dispersion based measure of correlation

— Average of short horizon pair-wise realized
correlations yield similar results

* Is the integration measure driven by differing
and time varying country weights in world
index?

» Use EW G16 index as global factor rather VW world
index

— results are similar
— time variation in integration is not mainly driven
by time variation in market shares
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Dev. Markets EM Markets All Regions

average cross-regional correlations: dev regions

average cross regional corrlations: emerging regions

rS 2, F
Jans  Jang0  Jan85  Jan90  Jang5  Jan00  Jan05 Jan94 Jan96 Jan98 Jan00 Jan02 Jan0a Janga Jan96 Jan98 Jan00 Jan0z Jan0a
‘montty year

montty year ‘montty year

developed mkts emerging mkts all regions
trend (*10°) 100.45** 354.76 362.23
t-pst [2.39] [0.95] [1.51]
Det. trend in pairwise corr? 3 out of 4 none
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Next: What drives comovements

» Relate correlation and integration to
structural economic variables:
Macro-economic development:
(imports+exports)/GDP
Financial market development:
Equity MktCap/ GDP
Productivity growth:
growth in real GDP per capita
Business cycle:
US term premium, excess world market dividend yield,
US default spread
Industry alignment
Capital market barriers:
liberalization dummy
— Etc.

* Work in progress
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Conclusions

Changing global equity market comovements!
e Comovements and integration:
— increasing across dev. markets and regions
— higher rate of increase in Europe than Asia/Pac
— no upward trend across EM markets and regions
* » Share of global factor in systematic risk
— Increasing across all markets and regions
. — No difference in rate of increases
» Share of local factors in total risk:
— Decreasing in developed markets
— Stable or increasing in EM markets
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Conclusions - ctd

* Increasing importance global factors and decreasing
importance of regional factors: true global phenomenon
e Important implications for international investors

— Decreasing benefits of diversification across developed
markets.

— EM markets have not lost their diversifiers characteristics
over last 2 decades

Methodology: when total and factor volatility is time
varying

— Dispersion: poor measure of average correlation

— Caorrelation: poor measure of integration

— Proposed measures for correlation & integration: many
possible academic and practical applications
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Mellon Capital Management Corporation (*Mellon Capital’)is a registered investment adviser with the Securities and Exchange Commission (‘SEC). Any collective funds presented are maintained by Mellon Bank, N.A. and Mellon|
Capital provides non-discretionary investment advisory services to those collective funds. The firm is defined as Mellon Capital and includes assets managed as dual officers of Mellon Bank, N.A., The Dreyfus Corporation, and The]
Bank of New York. Any client and account statistics presented include dual officer relationships. Assets under management and employee count are representative of the combined assets and employees of Mellon Capital and
legacy Mellon Equity Associates as of December 31, 2007, unless noted otherwise. Mellon Capital's AUM includes assets managed in overlay strategies ($29.5 billion). Any commingled funds presented are not deposits of, and
are not insured or guaranteed by, any bank, the FDIC or any other government agency.

As of July 1, 2007, Mellon Financial Corporation and The Bank of New York Company, Inc. merged with and into a newly created entity, The Bank of New York Mellon Corporation (‘BNY Mellon”). BNY Mellon Asset Management
(“BNY MAW) is the umbrella organization for BNY Mellon's affiiated investment management firms and global distribution companies. Assets/rankings of BNY MAM for periods prior to July 1, 2007 reflect the separate operations.
of Mellon Financial Corporation and The Bank of New York Company, Inc. Mellon Capital is a wholly-owned subsidiary of BNY Mellon. Effective December 31, 2007, Mellon Equity Associates, LLP, a registered investment advisel
with the SEC, merged with Mellon Capital and as such performance records are representative of the combined firm. Effective February 19, 2008, The Quantitative Equity Management Group of The Bank of New York has
integrated into Mellon Capital.

Mellon Capital has prepared and presented this report in compliance with the Global Investment Performance Standards (GIPS®). Mellon Equity Associates, LLP had been verified by an independent verifier for al periods January
1, 1993 through December 31, 2006. KPMG LLP performed verifications from January 1, 1993 through December 31, 2003. LLP performed from January 1, 2004 through December 31,
2006 (see report dated June 29, 2007). A complete list and description of Mellon Capital's composites, as well as addtional information regarding policies for calculating and reporting returns, is available upon request.

“This presentation does not constitute an offer or solicitation to any person in any jurisdiction in which such offer or solicitation is not authorized or to any person to whom it would be unlawful to make such offer or solicitation. This
material (or any portion thereof) may not be copied or distributed without Mellon Capital's prior written approval. Statements are current as of the date of the material only.

Performance is calculated gross of the clients negotiated investment management fee unless noted otherwise. Performance results reflect income and capital appreciation. Performance resuts for collective funds have been
reduced by fund audit costs and any applicable custody fees. In accordance with Office of the Comptroller of the Currency (*OCC”) guidance and the Schedule A for each collective fund, please note the following regarding
transaction costs: (i) transaction costs, if any, associated with client-specific contributions to and /or withdrawals from certain index collective funds will not be deducted from the collective fund's returns, but rather will reduce those|
client's returns; and (ii) such treatment of transaction costs differs from the GIPS® requirements. Performance is expressed in U.S. dollars unless noted otherwise. Performance results for one year and less are not annualized.

The following provides a simplified example of the cumulative effect of management fees on investment performance: An annual management fee of 0.80% applied over a five-year period to a $100 million portfolio with an
annualized gross return of 10% would reduce the value of the portfolio from $161,051,000 to $154,783,041. The actual management fee that applies to a client’s portfolio will vary and performance fees may be available. The
standard fee schedules for Mellon Capital's strategies are shown in Part Il of Mellon Capital’'s Form ADV.

Past results are not necessarily indicative of future performance and are no guarantee that losses will not occur i the future. Future returns are not guaranteed and a loss of principal may occur. The active risk targets and
information ratio targets shown in this presentation are the long run ex-ante targets. The active risk levels and information ratios may be higher or lower at any time. There is no guarantee that the active risk targets and
information ratio targets will be achieved.

Any results presented based on simulated or hypothetical performance restts have certain inherent limitations. Unlike the results shown in an actual performance record, any simulated or hypothetical results do not represent
actual trading. Also, because trades have not actually been executed, simulated results may have under-or over-compensated for the impact, if any, of certain market factors, such as lack of liquidity. Simulated or hypothetical
trading programs in general are also subject to the fact that they are designed with the benefit of hindsight. No representation is being made that any account will or is likely to achieve profits or losses similar to these being shown

“The information provided in this presentation should ot be considered a recommendation to purchase or sell a particular security. Any specific securities identified do not represent all of the securities purchased, sold or
recommended for advisory clients, and may be only a small percentage of the entire portfolio and may not remain in the portfolio at the time you receive this report. You should not assume that investment decisions we make in
the future will be profitable or wil equal the investment performance of the past.

Please note that this presentation does not comply with all of the disclosure requirements for an ERISA "section 404(c) plan,” as described in the Department of Labor regulations under section 404(c). Plan sponsors intending to
comply with those regulations wil need to provide the plan participants with additional information. The information provided in this presentation does not constitute individual investment advice for a participant or investor, is only
informational in nature and should not be used by a participant or investor as a primary basis for making an investment decision

“Standard & Poor's®”, *S&P®", “S&P 500 Index", “Standard & Poor's 5008”, S&P Small Cap 600® Index, and *S&P Mid Cap 4008 Index” are trademarks of McGraw-Hill, Inc., and have been licensed for use by BNY Mellon
(together with its afiliates and subsidiaries). The Products mentioned are not sponsored, endorsed, sold, or promoted by Standard & Poor's, and Standard & Poor's makes no representation regarding the advisability of investing
in the Products.

“Dow Jones”, “Wilshire", “Dow Jones Wilshire 5000 Composite Index", and “Dow Jones Wilshire 4500 Completion Index", are service marks of Dow Jones & Company, Inc. and Wilshire Associates Incorporated and have been
licensed for use for certain purposes by Mellon Capital Management Corporation and Mellon Bank, N.A. Mellon Bank, N.A.'s EB Daily Valued U.S. Equity Market Fund based on the Dow Jones Wilshire 5000 Composite Index, EB
Daily Liquidity Market Completion Fund based on the Dow Jones Wilshire 4500 Completion Index, and EB Daily Valued Market Completion Fund based on the Dow Jones Wilshire 4500 Completion Index are not sponsored,
endorsed, sold o promoted by Dow Jones or Wilshire, and neither Dow Jones nor Wilshire makes any representation regarding the advisability of investing in such products.

Russell Investments is the owner of the trademarks and copyrights relating to the Russell 1000® Index, the Russell 20008 Index, the Russell 2500™ Index, and the Russell 3000® Index.

Australian prospects and clients, please note the following: BNY Mellon Asset Management Australia Limited (‘BNY MAM Australia’) holds an Australian Financial Services Licence authorising it to provide financial services in
Australia. BNY MAM Australia also introduces the capabilties of BNY Mellon affiiated United States asset managers or investment advisers, such as Mellon Capital Management Corporation, in Australia. Mellon Capital is exempt
from the requirement to hold an Australian Financial Services Licence under the Corporations Act 2001 in respect of financial services provided in Australia. Mellon Capital, and any financial services that may be provided by
Mellon Capital, are regulated by the SEC under United States laws, which differ from Australian laws.

Japanese prospects and clients, please note the following: BNY Mellon Asset Management Japan Limited (‘BNY MAM Japan’) provides information about the investment advisory skils and products of BNY Mellon's investment
management firms in Japan. Mellon Capital provides subadvisory services to BNY MAM Japan. The presentation is not an invitation of subscription and provides information only. BNY MAM Japan is not responsible for the
accuracy and completeness of the information contained in this Past and simulated are not a guarantee of future performance or principle and returns. The information may be amended or

14



