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“… there is nothing either good or bad, but thinking 
makes it so.”

—William Shakespeare

The rapid industrialization during 
the late 19th century imposed 
a greater need for countries to 
expand their economies via global 

commerce. In the United States, the harsh 
economic realities of the Panic of 1893 
encouraged Americans to look for new 
conduits to expand the economy beyond its 
borders. Consequently, a country rich with 
an isolationist history of avoiding permanent 
or entangling alliances embraced sympathetic 
views toward engagement in global com-
merce. World War I and World War II then 
interrupted global commerce. When global 
commerce resumed under a new paradigm 
without wartime embargoes and sanctions at 
the end of World War II, the United States 
was the preeminent economic power. For 
example, the U.S. economic output nearly 
equaled the economic output of the rest of 
the world combined. Moreover, the U.S. 
economy was nearly five times greater than 
its next-largest competitor, producing half of 
the world’s steel and oil and controlling the 
majority of international financial reserves. 
Certainly, the United States was the only 

superpower with atomic bombs and an air 
force capable of reaching any place in the 
world. Arguably, this was its f irst unipolar 
moment, having great inf luence and being 
in full control of its own future.

At this unipolar moment in 1944, the 
United States attained economic hegemony 
and reached the Bretton Woods Agree-
ment. Indeed, the goal of Bretton Woods 
was to remake a stable international mon-
etary order. Accordingly, the agreement 
created the International Monetary Fund 
(IMF). The IMF established a system of 
fixed but adjustable exchange rates relative 
to the U.S. dollar. Hence, the dollar became 
the numéraire, a reserve currency. As the 
numéraire, the dollar could be converted into 
an ounce of gold at a fixed rate of $35, main-
taining its credibility via the gold linkage. 
Unequivocally, the dollar was king. The IMF 
monitored exchange rates and lent to those 
countries running a balance of payments def-
icits. The Bretton Woods thus announced the 
changing of the guard in the world economic 
order. Indisputably, Pax-Americana replaced 
Pax-Britannica. According to Harlan and 
Rahschulte [2011], this was an era that 
experienced great technological advances 
in transportation, machinery, livability, 
and communication, allowing the world to 
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become smaller. The world was clearly becoming more 
globalized. Yet, for a global equity investor, the U.S. 
market was still the only market of consequence.

This U.S. economic hegemony finally came to 
an abrupt end on August 15, 1971, when President 
Richard M. Nixon announced his new economic policy 
(Nixon shock became a common name to describe this 
announcement). As part of the new economic policy, 
Nixon closed the gold window, ending the dollar’s 
convertibility to gold and effectively ending Bretton 
Woods. Although this signaled the rise of other markets 
to rival that of the United States, it would take until the 
end of the 20th century to achieve the global market as we 
know it today. Harlan and Rahschulte [2011] point to the 
explosion of information technology, which led to a glo-
balized economy in which international business f lour-
ished. Moreover, the interest rates among the developed 
nations have become comparable since global economic 
cooperation strengthened interest rate parity. There are 
also concerted regional efforts to achieve interest parity, 
such as the one proposed by European Monetary Union 
countries in the Maastricht Treaty of 1992. Thus, for 
a global equity investor, there is growing importance 
for allocation decisions based on regions as compared to 
allocation decision based on countries. Furthermore, as 
globalization trends continue, the importance of global 
sector allocation has begun to emerge.

Previous research evaluated the impact of global-
ization on country effect versus sector effects. Baca, 
Garbe, and Weiss [2000] conclude that country-based 
approaches for global investors may be losing effec-
tiveness. Cavaglia, Brightman, and Aked [2000] find 
that industry allocation is an increasingly impor-
tant consideration for global investors, and investors 
should reconsider home-country-biased equity allo-
cation policies. Regional-based studies, on the other 
hand, have not reached the same conclusion. Estrada, 
Kritzman, and Page [2006] conclude that the relative 
importance of country effect versus industry effect is 
not clear. The authors found that after adjusting for the 
technology-media-telecommunication bubble, country 
effects still dominate industry effect. Recognizing the 
impact of regions, Brooks and Del Negro [2005] con-
clude that the regional effect accounted for half of the 
return variation resulting from country effects. Thus, in 
this article, we intend to review the impact of globaliza-
tion on global equity investors via a 21st century lens 
and to evaluate the importance of regions versus sectors.

Are equity returns explained by the drivers of 
stock returns or factors within the regions in which they 
operate, or are they inf luenced by factors across regions? 
This question must be entertained by global equity inves-
tors. Answering this question should be a priority because 
the recent rise of smart beta strategies suggests investors 
are moving away from the traditional bottom-up research 
approach to a more top-down, factor-based approach. 
These smart beta strategies profess to deliver a better 
risk–return profile than a traditional bottom-up strategy. 
Should smart beta strategies be employed intraregion or 
intrasector? We intend to investigate this question.

Smart beta strategies are based on factors such as 
value, size, profitability, quality, capital expenditure, 
yield, market sentiment (technical and momentum), 
company-specif ic risk, and low-volatility factors. 
Although the smart beta phenomenon may be recent, 
this factor-based investing has been used by quantitative 
investors in the investment industry for over 30 years. 
Basu [1977] concludes that a low price-to-earnings port-
folio earned superior returns on a risk-adjusted basis. 
Fama and French [1992] also find that book-to-market 
provides insights into a cross section of average stock 
returns. Banz [1981] finds that smaller firms delivered 
higher returns, on average, than larger firms. Fama and 
French [1992] also find that there is a strong negative 
relation between size and average returns. Novy-Marx 
[2013] observes that profitable firms, as defined by gross 
profits-to-assets, generate significantly higher returns 
than unprofitable firms. Sloan [1996] argues that earn-
ings success from cash f low (better quality) is more 
likely to persist than earnings performance attained via 
accruals (poorer quality). Livnat and Lopez-Espinosa 
[2008] further argue that quarterly net operating cash 
f low is a more precise indicator of the next quarter’s 
returns than accruals. Ang et al. [2009] report that high 
volatility of stock-specific factors leads to poor future 
performance. Titman, Wei, and Xie [2004] conclude 
that firms that extensively increase capital investments 
achieve future negative returns. Naranjo, Nimalendran, 
and Ryngaert [1998] find a consistent positive relation-
ship between dividend yield and stock returns. Jegadeesh 
and Titman [1993] observe that buying stocks that have 
performed well in the past and selling stocks that have 
performed poorly in the past can generate future posi-
tive returns over a less than one-year time horizon. 
Clarke, de Silva, and Thorley [2006] indicate the exis-
tence of the low-volatility effect in a global setting. 
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Blitz and van Vliet [2007] illustrate that stocks with low 
historical volatility have superior risk-adjusted returns, 
and the low-volatility effect is similar in magnitude to 
value, size, and momentum. Baker, Bradley, and Wurgler 
[2011] show that high-beta and high-volatility stocks 
underperformed low-beta and low-volatility stocks. We 
seek to find the evidence of globalization pushing the 
importance of sector selection ahead of regional selection 
when implementing smart beta strategies.

The remainder of this article is organized as fol-
lows. The following section describes the data. The third 
section discusses the research and design of measuring 
region and sector effects. The fourth section presents 
empirical results, and the fifth section concludes.

DATA

The research universe is defined as publicly traded 
companies in the global market with a minimum market 
capitalization of $250 million, excluding American 
Depositary Receipts. To avoid survivorship bias, not 
only did we include companies that are currently 
trading but also companies that have dropped out of 
our data sample due to a bankruptcy or a merger. As a 
result, we can be confident that our backtest results 
are unlikely to suffer from upward performance bias. 
Shares-outstanding data for U.S.-domiciled securities 
are retrieved from Compustat Point-in-Time Monthly 
databases for the period December 31, 1987, to March 
31, 2017. Shares-outstanding for non-U.S.-domiciled 
securities is retrieved from the FactSet Fundamentals 
database for the period December 31, 1987, to March 
31, 2017. Stock price/returns data are provided by 
FactSet Research Systems, Inc. Sector classif ication 
is based on the current Global Industry Classification 
System (GICS). Throughout this article, we use GICS 
sector classification to define sector membership. There 
are a total of 2,785 companies and 11,961 companies 
in our research universe as of December 31, 1987, 
and March 31, 2017, respectively. The starting date of 
December 31, 1987, is chosen due to data availability.

RESEARCH AND DESIGN

Measuring Globalization

We retrieved monthly total returns, measured in 
U.S. dollars, of the companies in our research universe 
from December 31, 1987, to March 31, 2017. By design, 

we used dollar-denominated returns to ensure that 
currency effects be measured as part of region effects. 
Griffin and Karolyi [1998] find that dollar and local cur-
rencies showed no differences in industry effects. In other 
words, currency effect can be included in the country 
or region returns. We then equally weighted the con-
stituents of 10 regions and 10 sectors from our research 
universe. Appendix A lists the region and sector indexes. 
Equal weighting is necessary to remove the impact of 
market capitalization in a given region or sector.

Each stock in the universe is then correlated with 
its sector index and region index, respectively, over a 
trailing 36-month period beginning in November 30, 
1990, and repeated over the next 316 months. For 
example, Apple is correlated with the information 
technology index and the U.S. index. We proposed the 
following equation to estimate a globalization index 
(GI) for each of the 10 sectors at time t.
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where i is stock i; Sx is stock i’s sector; Rx is stock i’s 
region; N is the number of stocks in sector Sx; Cor(i, Sx) is 
the correlation of stock i with its sector Sx; and Cor(i, R) 
is the correlation of stock i with its region Rx.

Equation (1) compares the correlation with the 
sector to the correlation with the region. If sector corre-
lation is greater than region correlation, we can conclude 
that the sector is integrated beyond regions and hence 
is global. On the other hand, if sector correlation is less 
than region correlation, the sector is regional.

Measuring Globalization Trend

To determine the globalization trend for the 10 
sectors, we analyzed the results of Equation (1) over the 
316-month period for each of the 10 sectors. If average 
GI is above zero, we designate the sector as global. On 
the other hand, if the average GI is below zero, we des-
ignate the sector as regional. We also calculated various 
descriptive statistics for each of the sectors. Based on 
Page [1954], we applied the cumulative sum (CUSUM) 
technique, designed to detect small changes in a data 
series, to the 316-month time-series data for each sector. 
Equation (2) describes the CUSUM:

 CUSUM ( )
1

∑(X X−n

n

 (2)
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where n is the number of observations; Xn is observa-
tion n; and X is the mean of X.

We then charted the CUSUM data to help iden-
tify globalization trends for each sector. This method of 
using charts to identify trends dates back to Shewart’s 
[1930] statistical process for quality controls, which he 
developed for Bell Labs. Shewart charts are still being 
used today in manufacturing process control.

Smarter Smart Beta

To determine the impact of globalization on smart 
beta strategies, we evaluated a representative list of factors 
(see Appendix B) in both intrasector and intraregional 
universes using the methodology of Aw, Dornick, and 
Jiang [2014] (see Appendix C). We expected the factor 
performance intrasector to be superior relative to the 
results across our research universe for the global sectors. 
We also expected the factor performance intraregion to 
be superior relative to the results across our research uni-
verse for the regional sectors. If the intrasector and intra-
region results are superior relative to the results across 
our research universe, we can conclude that being cog-
nizant of regional and sector effects provides an oppor-
tunity for smart beta strategies to be smarter.

EMPIRICAL RESULTS

The globalization descriptive statistics shown in 
Exhibit 1 indicates that 7 out of 10 sectors (consumer 
discretionary, consumer staples, financials, health care, 
industrials, information technology, and materials) are 
regional. The results are statistically significant at the 1% 
level. Three out of 10 sectors (energy, telecommunica-
tion services, and utilities) are global. The results for 
energy and utilities are statistically significant at the 1% 
level. The distribution of consumer staples and informa-
tion technology shows moderate positive and negative 
skews, respectively. Eight out of 10 sectors (consumer 
discretionary, energy, financials, health care, industrials, 
information technology, materials, and utilities) displayed 
negative kurtosis or platykurtic distribution, which indi-
cates that the distribution has tails that are less fat (with 
less major f luctuations) than a normal distribution.

The globalization trend across all sectors (a time 
series of Equation (1)) are shown in Exhibit 2. Seven 
out of 10 sectors (consumer discretionary, consumer 
staples, f inancials, health care, industrials, information 
technology, and materials) maintained their regional 
characteristics for the period November 30, 1990 to 
March 31, 2017. For the same period, 3 out of 10 sectors 

E X H I B I T  1
Globalization Descriptive Statistics

Notes: The t-statistics are in parentheses. Reported kurtosis is excess kurtosis. Data as presented are for the period December 31, 1987 to June 30, 2016.

Sources: Compustat, FactSet Research Systems Inc.

∗, ∗∗, and ∗∗∗ indicate statistical significance at the 10%, 5% and 1% level, respectively.
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(energy, telecommunication services, and utilities) dis-
played their global characteristics. Exhibit 2 also indi-
cates globalization trends starting at the end of the 20th 
century and leveling or declining since 2008 until the 
recent period. Exhibits 1 and 2 do not provide any 
concrete evidence of the globalization trend. How-
ever, the globalization trend, based on the CUSUM 
technique designed to detect small changes in a data 
series, is shown in Exhibit 3. The CUSUM technique 
does show globalization trends from the end of the 20th 
century until the global f inancial crisis of 2008. Since 
the crisis, the globalization trend also continued for all 
sectors that were found to be regional.

Smart Beta Backtest Results

Exhibit 4 shows the backtest results of the 130 factors 
listed in the Appendix C group as valuation, company 
management, market behavior, and company specific for 
the research universe. We found evidence that ranking 
our research universe by factors produced attractive buy 
value added (BVA) and torpedo avoidance value (TAV) 
for most sectors. On average, selecting from the cheapest 
valuation quintile resulted in 421 bps of outperformance 
versus the research, whereas avoiding the most expensive 
valuation quintile resulted in 387 bps of outperformance 
versus the research universe. Company management, 

E X H I B I T  2
Globalization Index Trend

JII-Aw.indd   36JII-Aw.indd   36 07/02/18   1:16 pm07/02/18   1:16 pm



THE JOURNAL OF INDEX INVESTING   SPRING 2018

market behavior, and company specific also delivered 
attractive BVA and TAV values for most sectors, albeit 
not as strong as valuation. Exhibits 5 and 6 show the 
results of the same backtests, but factors were ranked 
within regions and sectors, respectively. The intraregion 
relative ranking results in Exhibit 5 are inferior to the 
research relative ranking shown in Exhibit 4 across all 
factor groups for most sectors. On the other hand, the 
intrasector relative ranking results in Exhibit 6 showed 
improved BVA and TAV for valuation and company 
management factors, in particular those sectors that were 
found to be global. The results are consistent with our 
expectation that intrasector results should be superior 

for those sectors that are found to be global. Appendixes 
D and E show region and sector results in excess of the 
research universe, respectively.

CONCLUSION

In this study, we examined the impact of glo-
balization on global equity investors by evaluating the 
importance of regions and sectors. Applying the glo-
balization index equation to the global equity universe 
with a minimum market capitalization of $250 million, 
we found that most sectors are not global (i.e., regional 
inf luence is larger than the sector effect); however, more 

E X H I B I T  3
Globalization Index Trend—CUSUM
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E X H I B I T  4
Factor Performance—Relative to Research Universe

Notes: BVA and TAV in annualized percentage terms. Data as presented based on backtest results for the period December 31, 1987 to June 30, 2016. 
See Appendix C for a complete list of factors.

Sources: Compustat, FactSet Research Systems Inc.
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E X H I B I T  5
Factor Performance—Relative to Region

Notes: BVA and TAV in annualized percentage terms. Data as presented based on backtest results for the period December 31, 1987 to June 30, 2016. 
See Appendix C for a complete list of factors.

Sources: Compustat, FactSet Research Systems Inc.
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E X H I B I T  6
Factor Performance—Relative to Sector

Notes: BVA and TAV in annualized percentage terms. Data as presented based on backtest results for the period December 31, 1987 to June 30, 2016. 
See Appendix C for a complete list of factors.

Sources: Compustat, FactSet Research Systems Inc.
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sectors are becoming global. Segregating the global 
equity universe in 10 regions (Asia Pacific Ex Japan, 
Canada, Developed Europe, Emerging Asia Pacif ic, 
Emerging Europe, Israel, Japan, Latin America, Mideast 
Africa, and United States), we found that 7 of the 10 
sectors are more regional in nature (consumer discre-
tionary, consumer staples, financials, health care, indus-
trials, information technology, and materials), where, on 
average, returns are inf luenced by regions rather than 
sectors. The remaining three sectors (energy, telecom-
munication services, and utilities) are more global in 
nature, where, on average, returns are inf luenced by sec-
tors rather than regions. Using the CUSUM technique 
designed to detect small changes in a data series, we 
found that all seven of the sectors found to be regional 
have been showing a trend toward globalization since 
the end of the 20th century. We also investigated the 
impact of globalization on the implementation of smart 
beta strategies. Should smart beta strategies be employed 
intraregion or intrasector? We found that intraregion 
relative ranking results are inferior to the global relative 
ranking, whereas intrasector relative ranking showed 
improved performance for some of the smart beta strat-
egies—valuation and company management in partic-
ular—especially in those sectors that were found to be 
global. The results are consistent with our expectation 
that intrasector results should be superior for those sec-
tors that are found to be global.

A P P E N D I X  A

A P P E N D I X  B

MEASUREMENT STATISTICS TO EVALUATE 
A FACTOR SELECTION

1. BVA is defined as the spread of Quintile 1’s average 
return to the model’s investable universe’s average 
return. A positive BVA indicates that the model is 
providing value, whereas a negative BVA indicates that 
the model is detracting value. BVA also allows for new 
relevant information to be captured by the model at 
each model update within any measurement period.

 1
( )

1∑ ∑( )
1= −BVAVV
n

R

u

u
( uRR

 

 where R is returns; n is the total number of stocks in 
Quintile 1; and u is the total number of stocks in the 
model universe.

2. TAV is defined as the spread of the model universe’s 
average return to Quintile 5’s average return. A positive 
TAV indicates the model’s torpedo countermeasures 
were effective in avoiding negative returns.

 1
( 5)

1∑ ∑( )
1= −TAV

u

R

x

x
x∑) RR(

 

 where R is returns; u is the total number of stocks in 
the model universe; and x is the total number of stocks 
in Quintile 5.

3. Persistent hit rate (PHR) is defined as the total number 
of periods in which the selected quintile outperforms 
the universe as a percentage of the total number of 
periods. For example, if the equally-weighted returns 
of Quintile 1 outperform the equally-weighted returns 
of the universe for 20 out of 30 monthly periods, the 
persistent hit rate is 20 divided by 30 (66.67%).

 =PHRHH
B

P

 where B is the total number of stock-ranking periods 
in which BVA > 0; and P is the total number of stock-
ranking periods.

4. Downside persistent hit date (DPHR) is defined as PHR 
calculated for only those time periods in which the 
universe performance is negative.

 =DPHR
b

p
 

E X H I B I T  A 1
A List of Region and Sector Indexes

Note: Sector classification is based on the Global Industry Classification  
Syatem (GICS®).

Sources: FactSet Research Systems, Inc.
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 where b is the total number of stock-ranking periods in 
which BVA > 0, given p > 0; and p is the total number of 
stock-ranking periods in which model universe returns 
are <0.

5. Hit rate (HR) is defined as the percentage of stocks in 
any selected quintile that outperforms the universe’s 

average return. For example, if 60 out of 100 stocks in 
Quintile 1 outperform the universe average, the HR 
will be 60%. To properly evaluate HR, one should also 
calculate the HR for the entire model universe—the 
percentage of stocks that actually beat the universe. A 
quintile’s HR must be compared to the universe HR.

E X H I B I T  C 1
Factor List

(continued)

A P P E N D I X  C
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E X H I B I T  C 1 (continued)
Factor List
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A P P E N D I X  D

E X H I B I T  D 1
Region Excess vs. Research Universe

Notes: BVA and TAV in annualized percentage terms. Data as presented based on backtest results for the period December 31, 1987 to June 30, 2016. 
See Appendix C for a complete list of factors.

Sources: Compustat, FactSet Research Systems Inc.
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A P P E N D I X  E

E X H I B I T  E 1
Sector Excess vs. Research Universe

Notes: BVA and TAV in annualized percentage terms. Data as presented based on backtest results for the period December 31, 1987 to June 30, 2016. 
See Appendix C for a complete list of factors.

Sources: Compustat, FactSet Research Systems Inc.
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