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Evidence from Local Industries

ABSTRACT

This study evaluates international asset pricing models across seven regions and 67 countries,
focusing on varying levels of market integration. It assesses six models, spanning three classes of
asset-pricing models: local, global, and hybrid. Hybrid and regional models consistently
outperform global models, with regional models excelling in segmented markets and hybrid
models in partially integrated ones. Furthermore, some regional factors have become globalized,
such as market, momentum, and size. Our novel metric for regional integration reveals North
America, Western Europe, and developed Asia-Pacific as the most integrated, while Middle East-

North Africa, Latin America, and Eastern Europe remain more segmented.
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1. Introduction

International asset pricing models are central to understanding and predicting the behavior of asset
returns in global markets. Accurately specifying the underlying model is essential for tasks such
as portfolio performance evaluation, identifying anomalies and diversification opportunities as
well as calculating the cost of equity capital. However, the increasing complexity of financial
markets, driven by global financial integration, regional differences, and diverse economic
conditions, has raised significant challenges in determining the most effective models for pricing
assets across regions. The debate over whether global, local (country- or region-specific), or hybrid
models, which combine both global and local factors, are most appropriate has persisted for
decades, with researchers continually examining the nuances and effectiveness of different

approaches.

In this study, we investigate the performance of six competing factor models—spanning
three classes of asset-pricing frameworks: regional, global, and hybrid—across seven distinct
geographical regions that encompass 67 countries. Regional models include only regional factors,
while global models are based solely on global factors. Hybrid models incorporate both regional
factors and global factors that are orthogonal to regional factors. We explore both the most accurate

class of asset-pricing model as well as the top-performing individual factor model for each region.

This study presents the most detailed classification of regions to date, taking into account
not only geographical proximity but also the development stages of countries within a region. In
particular, the continental regions of America, Europe, and Asia-Pacific are subdivided into North
and Latin America, Western and Eastern Europe, and developed and emerging Asia-Pacific, with
each group consisting of either developed or emerging countries. Furthermore, the Middle East

and North Africa region, composed solely of emerging markets, is also examined. As a result, this



study explores the largest number of regions in an international asset-pricing analysis. Achieving
uniform development levels within a geographic region through more precise classifications leads
to grouping countries with similar levels of market integration. This regional classification
maintains homogenous market integration levels within a region, while still allowing for different
degrees of integration across regions. As a result, we can identify the optimal factor model for each

region by conducting asset-pricing tests while accounting for region-specific integration.

We use industry indices from multiple countries, sorted by size and earnings yield (the
inverse of the price-earnings ratio), as test assets. Bekaert et al. (2011) highlight the importance of
industry-level data in evaluating the segmentation of local markets, suggesting that industries often
share similar growth opportunities and systematic risks. These commonalities arise from similar
inputs, production processes, and external market forces. They introduce a market segmentation
measure based on the industry-level earnings yield differential relative to world levels. The greater
the influence of local factors on asset pricing, the larger the earnings yield differential, indicating
a higher degree of market segmentation. Therefore, analyzing returns on size-earnings yield sorted
industry portfolios, rather than individual stock returns, allows for a more accurate capture of
potential deviations from global pricing, while minimizing noise from individual firm-level

fluctuations.

Our key findings can be summarized as follows. First, hybrid and regional models
significantly and consistently outperform global models across all regions, with global models
producing the largest pricing errors. Moreover, the sub-period analyses of the change in average
alpha differences across three classes of models reveal no evidence that global factors are
becoming the most influential factors even in the most recent period. These findings suggest that

none of the regions has been fully integrated into global markets thus far.



Second, local asset returns across regions cannot be explained by a one-size-fits-all model.
The top-performing individual factor model varies by region, as does the asset-pricing model class
it belongs to. Generally, regional models provide better pricing accuracy in more segmented
regions, while hybrid models are optimal in partially integrated regions. These findings highlight
the importance of conducting the study at the regional level and underscore the impact of regional

globalization on pricing local assets.

Third, we test the hypothesis that regional factors have become globalized due to the
financial integration process by conducting factor-spanning tests. Inspired by Eun et al. (2023), we
regress each regional factor on global factors and assess the statistical significance of the adjusted
R? values. A statistically significant R? indicates of a high degree of globalization for the regional
factor. The results show that the market factor is the most globalized, followed by momentum and
size. The investment factor remains largely regional, with value and profitability factors in

between.

Finally, we assess the globalization level of regions, introducing a novel measure for this
purpose. In principle, the most globalized regions should exhibit the highest degrees of factor
globalization. Therefore, the mean of R’ values across factors within a region should be higher for
more globalized regions and vice versa. Utilizing this metric, we show that North America,
Western Europe, developed and emerging Asia-Pacific are the most globalized, while the Middle
East and North Africa, and Latin America are the least globalized regions. Emerging Asia-Pacific
and Eastern Europe fall into the moderately globalized category. Changes in the alpha gap over
the most recent sub-period show that the integration process has progressed in regions such as

emerging Asia-Pacific, Latin America, and the Middle East and North Africa, whereas it has been



impeded in North America, Western Europe, and developed Asia-Pacific and has even worsened

in Eastern Europe.

Our study engages with the literature on international asset pricing, which presents
differing views on the effectiveness of global versus local models. Some studies argue that global
models are increasingly relevant due to the increasing interconnection of international financial
markets (Fama and French, 1998; Hau, 2011). These models are said to capture broad asset price
trends that apply globally. However, another group of studies suggests that global models may not
fully address unique risks in less integrated markets, leading to a focus on regional factors in asset
pricing (Fama and French, 2012, 2017; Cakici et al., 2013; Blackburn and Cakici, 2020; Umutlu
and Bengitoz, 2020).! A third group of research advocates for hybrid models, which combine local
and global factors, as they better capture the nuances of partially integrated markets (Bekaert et

al., 2009; Hou et al., 2011; Karolyi and Wu, 2018; Qiu et al., 2022, and Traut, 2024).

At the core of this debate is the question of whether financial markets are sufficiently
integrated to justify the use of global models, or if local models remain essential due to the
segmented nature of certain markets.”> A region’s degree of market integration determines which
class of factor models most accurately explains asset returns within that region. Therefore,

identifying regions that consist of countries with similar levels of market integration is essential

! Another line of research utilises country-specific factors as local factors (Griffin, 2002; Bali and Cakici, 2010;
Petzev, 2016; Hollstein, 2022; Eun et al., 2023). We employ regional factors as local factors, in accordance with
Brooks and Del Negro (2005), who contend that regional factors exert greater influence than country factors in
explaining local asset returns, with regional effects representing fifty percent of return variation attributed to country
factors. This view is further supported by Bekaert et al. (2005), who demonstrate that country factors are often driven
by regional factors.

2 Reconciling these two extreme situations, mild segmentation (or partial integration) models take into account the
interplay between global and local factors by combining both sets of factors in the same factor model (Errunza and
Losq, 1985; Alexander et al., 1987).



for selecting the optimal factor model. Defining regions in a way that groups countries with varying

levels of market integration is likely to result in mixed outcomes.

Fama and French (2012, 2017) pioneered regional asset pricing tests and showed that
regional models outperform global models in four geographical regions: North America, Europe,
Asia-Pacific, and Japan. Several studies have expanded upon this research, by investigating
whether local assets in these four regions (Qiu et al., 2022; Karolyi and Wu, 2018) and in other
regions (Hollstein, 2022; Blackburn and Cakici, 2020) are priced regionally or globally. However,
geographic regions that include both developed and emerging countries face challenges due to
heterogeneous responses of countries at different stages of development to global and local shocks,
making it difficult to specify a representative factor model for the entire region.> Recent studies
have addressed this by grouping countries based on development status (Pukthuanthong et al.,
2024; Traut, 2024), but this approach overlooks the geographical pricing effects of continental

trade agreements and economic policies.*

Against this backdrop, our research enhances the current body of literature in multiple
ways. First, this study is the first regional asset-pricing analysis to subdivide geographical regions
based on the developmental stages of the countries within them. This approach ensures a

homogeneous level of development and, consequently, a uniform degree of globalization within

3 Prior research suggests that markets in developed countries are more integrated with global financial markets and
more likely to respond to global risk factors and markets in emerging regions may remain less integrated, with local
factors playing a more significant role in determining asset prices (Bekaert and Harvey, 1995; Harvey, 2000).

4 The liberalization of regional trade and investment policies, along with reduced barriers to cross-border capital flows,
has been facilitated by initiatives such as the North American Free Trade Agreement (NAFTA), the European Union
(EU), the Association of Southeast Asian Nations Economic Community (AEC), and the African Continental Free
Trade Area (AfCFTA). These efforts have promoted regional integration, leading to increased capital flows, more
synchronized market movements, and aligned economic policies. As a result, the correlation between stock markets
within regions has strengthened, while differences between regions have also grown.



each region, while also allowing the level of globalization to vary across regions. Second, this is
the most extensive international asset-pricing study in terms of regional and national coverage. We
analyze 64 countries, encompassing developed, emerging, and frontier markets across seven
regions characterized by varying degrees of globalization. Third, double-sorted local industry
indices based on size and earnings yield are used as the key test assets, as deviations from global
pricing can be tracked through the earnings yield differentials of industries, as suggested by
Bekaert et al. (2011). Traut (2024) also employs industry indices as test assets in asset-pricing tests
but does not sort industries based on earnings yield. Fourth, we expand upon the research of Eun
et al. (2023), which analyses the globalization of Fama and French (2015) factors and Carhart’s
(1997) momentum factor at the country level, by exploring the globalization of these same factors
at the regional level. Fifth, we present a novel metric that quantifies the extent of globalization in
a region. This quantitative indicator serves to identify regions that offer the highest diversification
benefits. Finally, our study helps reconcile the mixed findings in the literature regarding the relative
importance of local, global, and hybrid models, demonstrating that the validity of each model class

depends on the degree of globalization in local markets.

The rest of the study is structured as follows. The next section describes the data and

methodology. Section 3 presents the results. The final section concludes the study.
2. Data and Methodology

This study uses two samples: local industry indices and country indices. The country sample
includes 67 country indices, while the local industry sample consists of country-industry indices,
with 11 industry indices from each of the 67 countries. A list of the countries, their geographical
regions, and industries can be found in Table 1. Both samples are constructed using the Datastream

(DS) Global Equity Indices. The industry groups follow the FTSE industry classification



benchmark. The countries span seven regions: North and Latin America, Western and Eastern
Europe, developed and emerging Asia-Pacific, and MENA. Of the 67 countries in the sample, 45
are emerging or frontier markets, and the remaining are developed countries. The research period
covers January 1973 to October 2021.
<Insert Table 1 about here>

We download monthly total return series in US dollars from Datastream for both country-
industry and country indices to calculate monthly index returns. We assess the explanatory power
of asset-pricing models for the returns on test assets, which serve as left-hand-side (LHS) portfolios
in regressions. These test assets are obtained from 3x3 independent double sorts of country-
industry indices based on size and EP for each region. The return on a test asset is calculated as
the market-cap weighted return of the country-industry indices that constitute the relevant test
asset. In international asset pricing tests, local industry indices from various countries can help
compare how well a particular asset pricing model performs in different market environments.

Bekaert et al. (2011) emphasize the importance of industry-level data in assessing market
segmentation, as industries share common growth opportunities and systematic risks. They
introduce a market segmentation measure based on the industry-level EP differential relative to
global levels. A larger EP differential indicates greater local market influence, reflecting higher
segmentation. By analyzing returns on size-EP sorted industry portfolios rather than individual
stock returns, we more accurately capture departures from global pricing while simultaneously
reducing noise from firm-level changes. Moreover, global investors often build portfolios that are
tilted toward specific industries, either due to their preferences or investment strategies. Local
industry indices are an effective way to model these portfolios in an asset pricing test because they

represent the types of investments many real-world investors would hold.



To compute the regional and global market factors for the asset-pricing tests, we use value-
weighted returns of countries within specific regions and across the entire sample, respectively.
The weights are based on market value, so we also download monthly market capitalizations for
the country indices. To calculate index returns in excess of the risk-free rate, we use the one-month
US Treasury Bill rate, obtained from Kenneth French’s data library, as the monthly risk-free
interest rate.’

To form risk factors for asset-pricing models, we use monthly data on market capitalization,
price-to-earnings ratio, earnings before interest and tax (EBIT), total assets, and shareholders’
equity of country-industry indices from Datastream. The market capitalizations are used to create
the small-minus-big factor. (Subsection 2.2 details the construction of all factors). The other
datasets help construct variables such as earnings-to-price ratio (EP), investment, and operating
profitability, which serve as sorting variables in bivariate portfolio sorts of country-industry
indices. For example, EP (the inverse of the price-to-earnings ratio) is used to form the high-minus-
low factor. The investment variable (INV) is calculated as the change in total assets from months
-2 to t-1, divided by total assets in month #-2, and is used to form the conservative-minus-
aggressive factor. Operating profitability (OP) is the ratio of EBIT in month #-1 to book equity in
month #-1, which is used to construct the robust-minus-weak factor. Finally, the intermediate-term
momentum (MOM), which is the cumulative return from months #-12 to #-2, is the sorting variable

for the winner-minus-loser factor (Bali, Cakici, and Whitelaw, 2011).

3 French’s data library is accessible through the following link:
https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data library.html




2.1. Competing Asset-pricing Models

We evaluate the pricing ability of six asset-pricing models, which are widely used in the finance
literature. The performance of each individual factor model is assessed for each region across three
classifications of asset-pricing models. These three classifications are as follows: (i) global asset
pricing models, which include only global factors derived from country-industry indices across all
regions; (i) regional asset pricing models, which use regional factors obtained from the region-
specific data; and (iii) hybrid asset pricing models, which combine both regional factors and global
factors that are orthogonal to the regional factors. As a result, for each region, we estimate three
versions (regional, global, and hybrid) of each of the six asset-pricing models. In total, we estimate
126 asset-pricing models (18 models for each of the seven regions).

The first asset pricing model we test is the Capital Asset Pricing Model (CAPM), which
posits that expected returns depend solely on the movements of the market portfolio. We estimate

regional, global, and hybrid versions of CAPM as follows:

Ryt — Ree = @capm@ry T BukrwyMKT (R)¢ + €rye (la)
Ryt — Ree = acapme) + BukryMKT (G) + €6yt (1b)
Ryt — Ree = acapm) + BukryMKT (R)¢ + BukrcoyMKT (GO)¢ + €yt (1o

where R;; is the return on test asset i, which is one of 3x3 Size-EP portfolios, for month 7, and Ry
represents the risk-free rate for month 7. Eq. (1a) shows the regional version of CAPM, where
MKT(R): is the regional market factor, calculated as the value-weighted excess returns of country
indices in a specific region. In the global version, represented by Eq. (1b), MKT(G); is the global
market factor, computed as the value-weighted excess returns on country-industry indices from all

regions. The hybrid version, shown in Eq. (1¢), includes both the regional market factor, MKT(R);,
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and the global market factor orthogonal to the regional market factor, MKT(GO);, in the regression
specification. MKT(GO) represents the residuals from the regression of MKT(R) on MKT(G). The
intercept terms acapmr), ocarm(G), and acapmc) correspond to the regional, global, and hybrid
versions of CAPM, respectively.

The second model we test is Fama and French’s (1993) 3-factor (FF3) model. This model

extends the CAPM by incorporating two additional factors that capture size and value effects.

Rit — Rey = appz + BukrMKT;y + BsypSMB; + By HML; + & 2)
where SMB; (small-minus-big) denotes the difference between the excess returns on portfolios of
country-industry indexes with the smallest and biggest market capitalization in month ¢, and HML;
(high-minus-low) represents the difference between the excess returns on portfolios of country-
industry indices with the highest and lowest £P. Similar to the CAPM, regional, global, and hybrid
forms of Eq. (2) will be estimated using purely regional factors, purely global factors, and both
regional and orthogonalized global factors for each of the six asset-pricing models.

The third model we examine is the Fama-French-Carhart 4-factor model (FFC4), which

extends the FF3 model by adding the momentum factor introduced by Carhart (1997).

Rit — R = appca + Bukr MKT; + BsupSM B + By HM L+ By WML, + €, (3)
where WML, (winner-minus-loser) is the difference between the excess returns on portfolios of
country-industry indices with the highest and lowest momentum returns,

defined as the cumulative returns from months #-12 and #-2.

11



The fourth model is the Fama and French (2015) five-factor model (FF5), which extends
the FF3 model by adding two additional factors: profitability (RMW, robust-minus-weak) and

investment (CMA, conservative-minus-aggressive).

Rit — R¢t = appca + PukrMKT: + BsypSMB; + Bum HMLy+Bryyw RMW, +

BemaCMA; + & “4)
where RMW; represents the difference between the excess returns on portfolios of country-industry
indices with the highest and lowest EBIT values, while CMA4; is the difference between the excess
returns on portfolios of country-industry indices with the lowest and highest total asset growth
rates for month ¢.

The next model is the four-factor (FF4) model proposed by Fama and French (2017), which

replaces the momentum factor with the profitability factor as an alternative to the FFC4 model.

Rit — Ryt = Qppea + BuxkrMKT: + BsypSMB; + Bum, HMLi+Bryw RMW, + & (5

The last model tested is the Fama-French-Carhart six-factor model (FFC6) model, which

is obtained by adding the momentum factor to the FF5 model.

Rit — Ryt = appca + Pukr MKT: + BsypSMB: + By HM L+ Bryyw RMW; +

BemaCMA ALy WML, + & (6)

2.2. Factor Construction and Asset-Pricing Tests

The six asset-pricing models examined utilize a total of six factors: MKT, SMB, HML, WML, RMW,

and CMA. These factors are also referred to as right-hand-side (RHS) variables in factor models,
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as defined by Fama and French (2012, 2017). For all seven regions, MKT(R); represents the value-
weighted average returns of all country-industry indices in the relevant region, minus the risk-free
rate for month z. For global models, the MKT(G); is the excess return on the value-weighted
portfolio of country-industry indices from all regions. The remaining factors are calculated for
each of the seven regions following the methodology of Fama and French (2012, 2017). This
methodology involves performing 2x3 double independent sorts on Size-EP, Size-MOM, Size-OP,
and Size-Inv for the respective factors.

For each region, indices are sorted by Size each month into small and big portfolios, with
the small portfolio (S) containing 50% of the lowest market capitalization indices and the big
portfolio (B) the remaining indices. A second independent sort based on EP divides indices into
three portfolios: growth (G), neutral (N), and value (V). This 2x3 sorting creates six portfolios:
SG, SN, SV, BG, BN, and BV. Monthly value-weighted returns are calculated for each portfolio.

Next, value-minus-growth returns are computed for small and big portfolios. The small
(big) value-minus-growth returns are defined as HMLs= SV-SG (HMLgz = BV-BG). The HML
factor is the equal-weighted average of HMLs and HMLg. The size factor based on the EP ratio,
SMBEp, 1s the equal-weighted average return of the three small index portfolios (SV, SN, SG) minus
the average return of the three big index portfolios (BV, BN, BG). The 2x3 Size-EP sorts and factor
construction are performed monthly for each region. The computation of the WML, RMW, and
CMA factors follows a similar process, with the second sort based on the MOM, OP, and INV
values of the indices, respectively.

The summary statistics of the monthly regional and global factors are presented in Table 2.

Both the mean levels and other distributional characteristics, such as the median, standard
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deviation, minimum, and maximum values, vary significantly across regions. This cross-regional
variation in factors provides additional motivation for conducting the study at the regional level.

<Insert Table 2 about here>

We use the Gibbons-Ross-Shanken (1989) (GRS) test to examine whether the returns on
the test assets (LHS variables) are fully explained by the risk factors (RHS variables). The alpha
of each test asset is estimated by regressing test asset returns on the factors of the tested asset-
pricing model. The intercept term, or alpha, from this regression, shows the portion of the portfolio
returns that cannot be explained by the risk factors. If the tested asset-pricing model contains a
suitable combination of risk factors to explain portfolio returns, it should leave no significant
alpha. The GRS test examines the null hypothesis that the intercepts of all nine test assets are
jointly equal to zero. Rejecting the null hypothesis means that the risk factors in the model fail to
capture the time variation in excess returns for some test assets. Conversely, if the null hypothesis
is not rejected, it indicates that the combination of the risk factors in the model adequately explains

the returns.

As an alternative performance measure, we also use the average absolute value of the
intercepts (4|ai|). Since a well-specified model should produce no significant alpha, any deviation
of alpha from zero is regarded as a price error. Hence, the lower the A|a;|, the smaller the pricing
error, and the better the performance of the asset-pricing model.

The final measure of portfolio performance used is the adjusted R?, which serves as a
goodness-of-fit measure for a given model. Asset-pricing models with stronger explanatory power
are expected to generate higher adjusted R’ values. Overall, these three performance measures

complement each other, enhancing the reliability of the inferences.
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3. Results

3.1. Comparison of Competing Factor Models’ Performances across Regions

First, we focus on the results for North America (NA). In Panel A, the regional asset-pricing
models show that none of the six models can reject the null hypothesis of zero alphas for all test
assets, with p-values ranging from 0.12 to 0.46. In Panel B, global models reject the null hypothesis
for half of the factor models, suggesting that purely global models perform poorly in NA. Local
regional models surpass global models in explaining asset returns. However, the results in Panel
C show that hybrid models outperform both regional and global models in terms of pricing error
and goodness of fit. The comparison of the cross-sectional average of A|a|s across the six
competing models shows that the hybrid class leaves a lower average pricing error (4|o;| = 0.15%)
than the regional classes (4|a;| = 0.16). After determining the hybrid class of models as the best
performing for this region, we aim to pinpoint the specific factor model that performs the best
within this class. The model with the lowest 4|a;| and the highest AR’ is the Hybrid FFC6 model,
which yields an 4|arrcs| of 0.13% and AR’ of 0.75. The superior performance of the hybrid models in
North America shows that global factors, which are orthogonal to regional factors, provide additional
information beyond what is captured by the regional factors alone. Incorporating global factors into the
factor set alongside regional factors helps mitigate pricing errors. These results suggest that North America
is not fully integrated, but rather partially integrated, consistent with the partial integration theories of
international asset pricing.

<Insert Table 3 about here>

Next, we analyze Western Europe (WEU). In Table 3, the null hypothesis of zero alphas is

rejected for all models in all three asset-pricing test classes, indicating that no model fully explains
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asset returns in WEU. Pricing errors are largest for global models, while hybrid and regional
models show similar performance, both delivering an average Alai| of 0.14%, outperforming
global models.

For Eastern Europe (EEU), Panel A of Table 3 shows that only two regional factor models,
FF3 and FFC4, have nonsignificant GRS F-statistics, implying that they are capable of pricing
assets in EEU. The GRS statistics and corresponding p-values for global and regional models in
Panels B and C show that these models fail to explain asset returns. Among the regional models,
FF3 produces the lowest pricing error. EEU and WEU differ in the relative influence of global
factors. In EEU, only regional factors contribute to pricing efficiency. The addition of global
factors in hybrid models actually boosts model intercepts, thereby undermining pricing efficiency.
These findings indicate that EEU exhibits greater segmentation compared to WEU and lacks
effective integration with global markets.

In developed Asia-Pacific (AP DEV), regional models surpass global models, exhibiting
an average Alai| of 0.22%, in contrast to 0.30% for global models. Incorporating global factors
into hybrid models further reduces pricing errors, as AvgAloi| drops to 0.21% and AvgAR? rises
to 0.63. The hybrid FF3, FF4, and FF5 models are the best performers for AP DEV. These findings
highlight the significant role global factors play in explaining asset returns, with hybrid models
improving pricing efficiency compared to regional models.

For emerging Asia-Pacific (AP EM), hybrid models also yield the smallest pricing errors
on average, indicating that both regional and global factors are important in asset pricing in this
region as well. However, all six individual models show statistically significant GRS statistics.

This means that the tested models leave sizeable alphas with the existing set of factors, rendering
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them ineffective at accurately modeling asset returns. As a result, further exploration for more
tailored models to accurately price assets is needed in AP EM.

In Latin America (LA), global models perform worst, with the highest average pricing
errors of 0.52%. Both hybrid and regional models show the same average pricing error of 0.16%.
These results do not conclusively identify which model class—hybrid or regional—most
accurately reflects asset returns in LA, which is further explored in Subsection 3.4 with factor-
spanning tests.

Finally, in the Middle East and North Africa (MENA), regional factors dominate asset
pricing. All six regional models generate lower A|a;|s than their global and hybrid counterparts.
The regional FFC6 model performs best. Most of the countries in MENA are either emerging or
frontier markets, with stock exchanges that are relatively newer and less connected to global
markets compared to those in other regions. These markets are still developing and integrating
with global markets, which may explain the regional asset pricing observed in this region.

Overall, this subsection highlights that asset returns across different regions cannot be fully
explained by a single, universal model. Each region has its unique asset-pricing characteristics,
shaped by its degree of market integration. The best-performing individual factor model varies by
region, as does the asset-pricing model class it belongs to. These findings underscore the

importance of carrying out the study at the regional level.

3.2. Alpha Gaps between Different Classes of Asset-Pricing Models

The previous subsection evaluated the performance of six asset-pricing models to identify the best-
performing model for each region and computed AvgA |ai| for overall performance. This subsection
compares the performance of the three model classes using mean difference tests. We first test the

difference between AvgA |aG| and AvgA|aR|, the averages of A|ai|s for all 54 portfolios (nine size-
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EP portfolios for each model). Table 4 shows the alpha gap between global and regional models
(AvgA|aG-R|), along with the t-statistics. We also compute alpha gaps between global and hybrid
models (AvgA|aG-H]) and regional and hybrid models (AvgA|aR-H])

<Insert Table 4 about here>

Table 4 shows that the average alpha gap between global and regional models (AvgA|aG-
R]) is positive for all regions, ranging from 0.07% to 0.36%. This indicates that, on average, global
models produce higher pricing errors. The gap is statistically significant for all regions except AP
EM, where the difference is not significant (t-stat = 0.22). In all other regions, regional models
outperform global models with smaller pricing errors.

The pricing-error gaps between global and hybrid models (AvgA|aG-H|) show that hybrid
models outperform global models, with alpha gaps ranging from 0.07% (AP EM) to 0.37% (LA),
and highly significant t-statistics across all regions. Comparing regional and hybrid models
(AvgA|aR-H|) reveals varying results by region. In NA, AP DEV, and AP EM, regional models
yield higher alphas, suggesting hybrid models outperform them. This indicates that global factors
provide additional information that reduces pricing errors in these regions, supporting partial
integration theories (Errunza and Losq, 1985; Alexander et al., 1987). These findings suggest that
while these regions are not fully integrated, both global and regional factors influence asset pricing.

Conversely, MENA is the only region with a significantly negative AvgA|aR-H| of -0.04
(t-stat = -3.29), indicating that regional factors alone, when combined with global factors, better
explain asset returns. The negative alpha gap suggests global factors do not contribute to asset
pricing in this region, supporting the view that MENA is a segmented market where only regional

factors matter.
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The remaining regions—WEU, EEU, and LA—show no significant difference in
AvgAlaR-H| values, indicating that regional and hybrid models perform equally well. Two
explanations are possible. First, global factors may not add value to these regions, as regional
factors already provide sufficient information. Second, regional factors may act as proxies for
global factors in partially integrated markets, absorbing global influences and making their
inclusion redundant. The validity of these explanations depends on the degree of globalization of

local factors, which will be further explored in Subsection 3.4 through factor-spanning tests.

3.3. Changes in Alpha Gaps over Time

This subsection examines whether alphas from three asset-pricing model classes change over time.
If exposure to global factors has increased with financial integration, we would expect the
difference in AvgA|o;| between global and other models to decrease. To test this, we split the full
sample into three subperiods: March 1981 — December 1989 (Subperiod 1), January 1990 —
December 2005 (Subperiod 2), and January 2006 — October 2021 (Subperiod 3). We repeat the
asset-pricing tests for each subperiod, reporting the AvgA|a;|s in Tables 5, 6, and 7. However, for
Subperiod 1, data for EEU, AP EM, LA, and MENA is unavailable, as these regions’ stock
exchanges were established in the 1990s. Thus, Table 5 presents results only for NA, WEU, and
AP DEV.

<Insert Table 5 about here>

<Insert Table 6 about here>

<Insert Table 7 about here>

The average alpha gap between global and regional models for Subperiod 1 (AvgA|oGap|1)

is the difference between the AvgA|ai|s of the global and regional models in Table 5. This gap is
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also calculated for Subperiods 2 (AvgA|acap|2) and 3 (AvgA|acap3), and presented in the first three
columns of Panel A in Table 8. Similarly, the alpha gaps between global and hybrid models are
shown in Panel B.

We then examine changes in average alpha gaps across subperiods. A decreasing gap
between global and regional (or global and hybrid) models would suggest global factors are
becoming more significant, with global models catching up. If there is no convergence, global
factors are not gaining importance, indicating poor integration in the region. To assess this, we
conduct mean difference tests between average alpha gaps in different subperiods.

Table 8 presents changes in alpha gaps between subperiods, along with t-statistics
indicating whether the gaps are statistically different from zero. Panel A shows results for global
versus regional models, and Panel B for global versus hybrid models. The change in the alpha gap
between Subperiods 3 and 1 is denoted as Avgd|acap|3-1 (FAvgA|oacap|3 - Avgd|ocap|1), and
similarly for Avgd|aca|32 (FAVgA|acap|s - Avgd|ocap|2) and Avgd|acap|2-1 (Avgd|acap|2 -
AvgA|acap|1). While the sign and significance of Avgd|ocap|3-1 shows whether global factors
gained or lost importance over the entire period, AvgA4|acap|3-2 and AvgA|acap|2-1 reveal if the trend
1s monotonic or fluctuating

<Insert Table 8 about here>

The first row of Panel A of Table 8 shows that AAvgA|aGap|3-1 for NA is -0.05 with a t-
statistic of -1.08, indicating no significant change in the relative importance of global versus
regional factors over time. The alpha gap differences between Subperiods 2 and 1, and 3 and 2, are

also insignificant, suggesting no fluctuation in the gap. Similar results are found for the NA alpha
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gap between global and hybrid models, with no narrowing in the full period or within subperiods.
These findings suggest that global factors have not gained significant importance recently.

For WEU, the insignificant t-statistics in Panel A indicate no significant change in the alpha
gap between global and regional models over the entire sample period or within the subperiods.
Similarly, Panel B shows no evidence of global models outperforming hybrid models, suggesting
that WEU has not experienced improved integration over time.

In EEU, the alpha gaps have widened significantly in both panels, rather than narrowing,
implying that global factors are even losing relevance. This suggests that the global integration
process has deteriorated in Eastern European markets.

The results for AP DEV show no improvement in the influence of global factors, with alpha
gaps between global and other models remaining statistically unchanged. Therefore, AP DEV has
not moved toward full integration.

AP EM and LA are the regions where pure global factors are progressively expanding their
impact. Additionally, there is also some evidence that pure global factors are becoming slightly
more influential in MENA. These findings indicate that AP EM, LA, and MENA are progressively
integrating into global markets.

Overall, each region has its unique integration dynamics. The only common characteristic
across all regions is that none have fully integrated, as purely global models still produce higher
pricing errors than their regional and hybrid counterparts. While integration is progressing in AP

EM, LA, and MENA, it is disrupted in NA, WEU, and AP DEYV, and has even deteriorated in EEU.

3.4. Factor Spanning Tests

The analyses so far have mainly relied on the GRS statistic and average absolute alpha as the key

performance metrics. These two metrics can also be viewed as indirect measures of financial
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integration. A reduction in pricing errors from global and hybrid models suggests an increased
relevance of global factors in asset pricing, hence reflecting a greater degree of financial
integration within the analyzed region. In contrast, the lower the pricing errors from regional
models, the higher the importance of local factors and the lower the degree of financial integration.

This section focuses on adjusted R’ as an alternative metric to assess the degree of financial
integration. If markets are fully integrated, global and regional factors should converge, and the
regression of regional factors on global ones should yield a significant R°. In partially integrated
or segmented regions, regional and global factors are loosely connected, leading to lower R?
values. In such cases, a relatively higher R’ indicates greater globalization of the regional factor
and a higher level of financial integration for the region. Conversely, for a factor that remains local
in a segmented region, R’ should not be statistically significant.

Adjusted R? as a measure of integration was first introduced by Pukthuanthong and Roll
(2009) and later applied by Eun et al. (2023) to assess the globalization of country factors. This
study extends their work by testing the hypothesis that regional factors, rather than country factors,
have globalized. To do this, we regress each regional factor on all global factors for the
corresponding region and examine whether the adjusted R’ values are statistically significant.
More specifically, we conduct the following rolling regressions with a 60-month window length

from March 1981 to October 2021, resulting in 402 regressions:

MKT(R)ir = a;yer + Broil®) MKT(G), + Brme©) SMB(G), + BIvti® HML(G), +

i,MKT(R) i,MKT(R) i, MKT(R)
RMW (G CMA(G WML(G
Bior o RMW (G)e + Biariesiny CMA(G) c+ B vy WML(G): + €ipakre (7)

SMB(R);¢ = tt; smp + Brecr@) MKT(G), + B ®) SMB(G), + B HML(G), +

i,SMB(R) i,SMB(R) i,SMB(R)
RMW (G CMA(G WML(G
Bismmm RMW (G); + Bigyscan CMA(G) c+B sy WML(G) e + &;smp,¢ ®)
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B RMW (G): + By CMAG) + B, iy WML(G) ¢ + & pauav e 9)

G S G G
RMW (R)i = ; puw + ﬁi’%%v&)MKT(G)t + B oy crySMB(G) + ﬁ{jﬁ”’;]j,()R)HML(G)t +

RMW (G CMA(G WML(G
Biantway RMW (G)e + B gy ooy CMA(G) c+ B, ity WML(G) ¢ + & ragw ¢ (10)

G S G G
CMAR) ;e = @icma + BrowamMKT(G)e + BrownctySMB(G)e + Bioriacay HML(G) +

RMW (G CMA(G WML(G
Bioma RMW (G) + B gy CMA(G) 4B, gy WML(G) + & caae (11)

WML(R) i = i + Brost @ MKT(G), + Bome @ SMB(G), + BILS) HML(G), +

i,WML(R) i,WML(R) i,WML(R)
RMW (G CMA(G WML(G
By RMW (G)e + Bloyscry CMA(G) c+ B sty WML(G): + E1wmwe (12)

where MKT(R)it, SMB(R)it, HML(R)it, RMW(R)ir, CMA(R)ir, and WML(R);; are the regional factors
for MKT, SMB, HML, RMW, CMA, and WML for region i in month ¢; MKT(G)i, SMB(G),
HML(G)it, RMW(G)ir, CMA(G)iz, and WML(G); are their global counterparts. The fs show the
regression coefficients for the relevant explanatory variable (denoted by the superscript) and the
relevant dependent variable (denoted by the subscript).

Eun et al. (2023) showed that adjusted R’ and F-statistic of rolling regressions are related
to each other, as shown by Eq. (13):

1 n-1

R2=1- * (13)

1+F%* n—k-1

n—-k-1
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where n (= 60 months) represents the number of observations in each 60-month rolling window
regression and & (= 6 factors) denotes the number of factors in the regression. The F-statistic
follows an F-distribution with degrees of freedom k and n—k—1. Using this relationship, Eun et al.
(2023) test the significance of R’. For instance, the F value at a 5% significance level for degrees
of freedom 6 and 53 (=60-6-1) is 2.275. Substituting 2.275 for F in Eq. (13) yields an R? of 0.115.
Hence, any R’ greater than or equal to 0.115 is significant at a 5% significance level and suggests
a globalized regional factor. We apply this method to determine the significance of R’ values from
the rolling regressions.

The results are presented in Table 9, which shows the time-series mean of R’s, the
proportion of significant R’s (at the 5% significance level) across all 60-month rolling window
regressions, as well as the time-trend slope coefficients of R’s and their corresponding t-statistics
for each regional factor. The bottom two rows indicate the cross-region average of mean R%s and
the proportion of significant Rs at the 5% significance level.

Regional MKT has the highest cross-region average of mean R* of 0.7561, followed by
MOM (0.2869), SMB (0.2166), HML (0.1830), RMW (0.1393), and CMA (0.0682). Thus, MKT,
MOM, SMB are the most globalized factors, whereas HML, RMW, and CMA are comparatively
less globalized on average. The cross-region average of the proportion of significant R’s mirrors
this ranking. MKT has the highest proportion of 0.9983, followed by MOM (0.8116), SMB
(0.7161), HML (0.5809), RMW (0.5226), and CMA (0.2868). Regional MKT was almost fully
globalized over the whole research period, as 99.83% of the rolling regressions yielded a
significant R’. Regional MOM and SMB also exhibited strong globalization for the vast majority
of the research period, with proportions of 81.16% and 71.61%, respectively. Regional HML and

RMW were globalized for over half of the research period, indicating some evidence of the
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globalization of these factors. However, regional CMA with a proportion of 28.68% remained
largely local for most of the study period, showing the least degree of globalization.

<Insert Table 9 about here>

Next, we examine the time trend in globalization, measured by the R’ for each factor across
each region. The t-statistics of the time-trend slope coefficients in Table 9 reveal that MKT
demonstrates a significant positive time trend for most of the regions. Exceptions are AP DEV and
LA, where the time-trend slope coefficients for MKT are not statistically significant. Figure 1,
illustrating the time-series R’s, further confirms that the degree of globalization of regional MKT
has generally increased in recent periods for regions with a significant positive trend. Thus, MKT
has become even more globalized in most regions.

Another consistent finding is the insignificant time trend slope for CMA, with the only
exceptions being Latin and North America. Figure 1 also highlights the uniform level of
globalization for CMA4 throughout the study period. For most of the time, CMA was not globalized,
as its R? values remained below the 5% threshold. Additionally, Figure 1 shows no upward trend
in recent periods, indicating that regional CMA has not advanced toward globalization. For other
regional factors, aside from MKT and CMA, no clear patterns emerge in their R’ values. The trend
of globalization for these factors varies by region.

<Insert Figure 1 about here>

Finally, we examine the globalization of regions rather than the globalization of factors.

The most globalized regions should, in principal, exhibit the highest levels of factor globalization.

Thus, the average of mean R’ values across factors within a region serves as an indicator of that
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region’s overall level of globalization. Building on this idea, this study is the first to offer the cross-
factor average of mean R’s as a measure of financial integration for regions. The last column in
Table 8 shows that the regions with the highest cross-factor average of mean R’s are AP DEV
(0.3437), WEU (0.3343), and NA (0.2994), indicating that global factors explain a large proportion
of the regional factors in these regions, reflecting their high level of financial integration. In
contrast, MENA (0.2134), LA (0.2118), and EEU (0.24.76) exhibit the lowest cross-factor
averages, suggesting that global factors fail to explain much of the regional factors and indicating
a more segmented (less globalized) structure. Lastly, AP EM, with a median R? value of 0.2750,
falls between the highly globalized and segmented regions.

These results help clarify the previously inconclusive alpha-based findings regarding
integration in the WEU, EEU, and LA regions. In these regions, the alpha-based portfolio
performance tests in Subsection 3.2 showed that both hybrid and global models perform similarly
well. This made it difficult to determine why global factors do not enhance pricing efficiency in
hybrid models. As discussed earlier, this could be due to either the irrelevance of global factors or
the dual role of globalized local factors. If the former is true, it suggests a lower degree of
globalization in the region. If the latter holds, it implies a higher degree of globalization.

The R?values from the factor-spanning tests reveal that the local factors in WEU are highly
globalized. WEU has the second-highest cross-factor average of mean R? across all regions,
indicating that regional factors capture the information embedded in global factors and effectively
serve as proxies for them. Thus, the comparable pricing performance of regional models to hybrid
models in EEU can be attributed to the dual role played by these globalized local factors. In
contrast, the degree of globalization of regional factors in LA and EEU is relatively low. LA has

the lowest cross-factor average, while EEU ranks third lowest. As a result, hybrid models in these
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regions do not outperform regional models, as global factors are less relevant. Consequently, LA
and EEU (along with MENA) are more segmented compared to other regions.

Upon reviewing the asset-pricing test findings in Tables 3 and 4 alongside the regional
integration levels outlined in this subsection, it becomes evident that regional models are more
effective in segmented markets, while hybrid models perform better in partially integrated markets.
These findings closely align with the theoretical implications of market integration and
segmentation in international finance, as well as the theories of partial integration or mild

segmentation in international asset pricing.

3.5. Robustness Tests

We test if the portfolio weighting scheme impacts our results by rerunning asset-pricing tests
with equal-weighted portfolios instead of value-weighted ones. We also conduct subperiod

analyses with equal-weighted portfolios to check if the findings hold.

3.5.1. Equal-weighted Portfolios

The results for equal-weighted test assets in Table 10 show that the results for NA remain
consistent regardless of the portfolio weighting scheme. Specifically, regional models deliver an
AvgA|ai| of 0.12%, lower than the 0.21% of global models. The hybrid models produce the lowest
AvgA|ai| of 0.11%, outperforming both regional and global models. The Hybrid FFC6 and FFC4
models again have the lowest pricing errors. These results mirror those observed with value-
weighted portfolios, indicating robustness across different weighting schemes.

The equal-weighted results for WEU in Table 10 indicate a discrepancy from value-
weighted results in one aspect. All hybrid and regional models, except CAPM and FF3, have

nonsignificant GRS values, indicating that the remaining four models effectively represent returns.
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As aresult, none of the six asset-pricing models sufficiently explains returns on big assets, whereas
four models adequately capture returns on small assets. Despite this, the equal-weighted results
align with the value-weighted results, both supporting the finding that hybrid and regional models
outperform global models.

The equal-weighted results for EEU, AP DEV, AP EM, and MENA in Table 10 are similar
to the value-weighted results in Table 3. However, the equal-weighted results for LA demonstrate
that regional models perform better than or as well as hybrid models. This suggests that asset size
affects the relevance of global factors. For value-weighted portfolios, which are overrepresented
by bigger, more integrated country-industry portfolios, global factors are more important. In
contrast, for equal-weighted portfolios dominated by smaller assets, regional factors overshadow
global factors. Therefore, including global factors alongside regional ones does not enhance
pricing efficiency for smaller Latin American assets. The exposure of Latin American assets to
global factors depends on their size—global factors matter more for larger, integrated country-
industry indices, while smaller, segmented portfolios are less influenced by them. Analysis of
individual factor models shows that the hybrid FFC6 model is optimal for bigger assets, while the

regional FFC6 model is the best model for smaller Latin American assets.

3.5.2 Subperiod Analysis with Equal-weighted Portfolios

Subperiod analyses using equal-weighted portfolios, shown in Tables A1, A2, and A3 in the Online
Appendix, confirm the results in Tables 5, 6, and 7. For all regions, global pricing models produce
the highest pricing errors. In developed regions with greater financial integration, hybrid models
combining regional and global factors perform as well as or better than regional models.
Conversely, regional models are more effective in emerging regions, where local pricing has a

stronger influence due to financial segmentation.
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4. Conclusion

We analyze the performance of six factor models within three classes of asset-pricing models—
regional, global, and hybrid—across seven geographical regions. We also assess the globalization
of regional factors and the level of regional integration. A key finding is that no region is fully
financially integrated, as global models consistently produce the highest pricing errors in each
region. This result underscores the importance of unique regional characteristics, such as regional
integration, in the pricing of local assets.

Our region-specific results can be summarized as follows: The top-performing family of
models is the hybrid class for North America and developed and emerging Asia-Pacific. The
regional class performs best for MENA, while both hybrid and regional classes perform similarly
well for Western and Eastern Europe and Latin America. Among the individual factor models, the
top performers include the hybrid FFC6 model for North and Latin America, the regional FF3
model for Eastern Europe, the hybrid FF3, FF4, and FF5 models for developed Asia-Pacific, and
the regional FFC6 model for MENA. However, none of the six factor models sufficiently explain
asset returns in Western Europe and emerging Asia-Pacific, highlighting the need for future
research into alternative factor models for these regions.

Our novel metric, based on the cross-factor average of R’ values from factor-spanning
regressions, assesses the integration levels of regions. It reveals that North America, Western
Europe, and developed and emerging Asia-Pacific regions are more integrated, while the Middle
East and North Africa, Latin America, and Eastern Europe are relatively segmented. When these
results are considered alongside the results of asset pricing tests, it becomes evident that regional

models perform better in segmented markets, whereas hybrid models generally excel in partially
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integrated markets. This finding is consistent with the predictions of market
integration/segmentation theories in international finance.

Subperiod analyses of alpha gaps over time reveal that the integration is progressing in
regions like emerging Asia-Pacific, Latin America, and the Middle East and North Africa.
However, it is hindered in North America, Western Europe, and developed Asia-Pacific, and even
deteriorates in Eastern Europe. Finally, we find that market, momentum, and size factors exhibit
the strongest globalization, whereas the investment factor remains mostly regional. The value and
profitability factors lie somewhere in between, being classified as moderately globalized.

This study has several important implications. First, anomalies identified in studies using
global models should be re-examined with the optimal factor models presented here, as significant
alphas from global models may not represent true anomalies but rather model misspecification,
especially for local assets. Second, regions with assets priced locally and less integrated with
global markets are likely to offer the greatest benefits from international diversification. Third,
using correctly specified factor models will result in a more accurate estimation of the equity cost

of capital.
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Table 1. Region, Country, and Industry List

This table presents the seven geographical regions examined, encompassing 67 countries. The country-industry indices represent the eleven

industries listed in the final column from each country.

North Western Eastern Asia-Pacific Asia-Pacific ~ Latin MENA Industries
America Europe Europe Developed Emerging America
Canada Austria Bulgaria Australia China Argentina  Bahrain Basic Materials
USA Belgium Croatia Hong Kong India Brazil Egypt Consumer Discretionary
Denmark Cyprus Japan Indonesia Chile Israel Consumer Staples
Finland Czech Rep New Zealand  Malaysia Colombia  Jordan Energy
France Estonia Singapore Pakistan Mexico Kuwait Financials
Germany Greece Philippines Peru Morocco Health Care
Ireland Hungary Russia Nigeria Industrials
Italy Lithuania South Korea Oman Real Estate
Luxemburg  Malta Sri Lanka Qatar Technology
Netherlands ~ Poland Taiwan Saudi Arabia Telecommunication
Norway Romania Thailand South Africa Utilities
Portugal Slovakia Vietnam UAE
Spain Slovenia
Sweden Turkiye
Switzerland
UK
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Table 2. Summary Statistics for Monthly Risk Factors

This table reports the summary statistics of the regional risk factors for North America (NA), Western Europe (WEU), Eastern Europe (EEU), Asia-
Pacific Developed (AP DEV), Asia-Pacific Emerging (AP EM), Latin America (LA), Middle East and North America (MENA), as well as for the global
(GLOBAL) risk factors over March 1981-October 2021. The risk factors are constructed from 2x3 portfolios independently sorted on the market
capitalization and earnings-to-price ratio in the vein of Fama and French (2015, 2017). Each month, indexes are sorted on market capitalization and
divided into two portfolios: Big and Small. Then, indexes are independently sorted on earnings-to-price ratio, profitability, investment, and momentum
separately and divided into three portfolios. The independent 2x3 sorts on Size and EP, OP, Inv, and Mom generate six value-weighted portfolios for
each month. HML is the equal-weighted average of the high minus low EP values from small and big stocks; RMW is the equal-weighted average of the
robust minus weak OP values from small and big stocks; CMA is the equal-weighted average of the conservative minus aggressive /nv values from small
and big stocks; MOM is the equal-weighted average of the winner minus losers Mom values from small and big stocks. SMB is the equal-weighted
average of the returns on the twelve small stock portfolios minus the equal-weighted average of the returns on the twelve big stock portfolios. Lastly,
MKT is the value-weighted market portfolio returns for each region or the global market minus the one-month US Treasury bill rate. The reported mean,

median, standard deviation (Std.), maximum (Max), and minimum (Min) values of factors are based on monthly average percent returns in $US.

MKT SMB HML
Mean Median Std. Max Min Mean Median Std.  Max Min Mean  Median Std. Max Min
NA 0.62 0.87 439 17.58 -21.00 -0.11 -0.32 251 7.93 -9.78 0.22 0.18 3.85 20.22 -14.20
WEU 0.70 0.90 5.18 2920 -21.43 0.25 0.19 191 7.33 -6.21 0.36 031 2.79 1242 -10.38
EEU 1.22 091 928 6849 -31.72 0.31 0.48 5.03 14.42 -35.68 0.76 0.51 559 3392 -23.07
AP DEV 0.53 0.63 5.58 2490 -17.23 0.20 0.32 345 13.11 -15.26 0.45 047 532 2268 -22.50
AP EM 1.17 1.17  6.77 2843 -26.14 0.73 049 385 23.10 -10.18 0.51 040 562 2737 -29.50
LA 1.23 1.56 747 2393 -30.18 0.00 0.11 4.41 18.10 -14.65 -0.03 0.14 4.77 1521 -20.68
MENA 0.80 1.04 6.86 18.79 -27.49 0.30 0.29 3.26 10.99 -13.43 0.59 021 500 2621 -2221
GLOBAL 0.65 0.89 433 1395 -20.34 0.36 0.33 238 8.66 -7.60 0.39 027 2.60 9.54 -10.68
MOM RMW CMA
Mean Median Std. Max Min Mean Median Std.  Max Min Mean  Median Std. Max Min
NA 0.46 049 442 2517 -1742 0.08 0.22 296 12.34 -11.29 -0.02 -0.17 434 2142 -17.42
WEU 0.52 0.50 398 13.51 -20.04 0.27 0.30 2.18 9.46 -12.06 -0.04 -0.22  2.58 9.92 -10.55
EEU 0.92 1.13  8.78 33.14 -35.40 0.77 0.85 848 5248 -52.23 -0.78 0.05 986 53.52 -46.54
AP DEV 0.26 0.55 579 2484 -4472 0.18 021 3.49 15.32 -14.87 -0.21 -0.27 5.14  21.80 -31.39
AP EM 0.39 0.81 6.23 27.82 -29.08 0.15 0.40 4.42 18.30 -18.26 0.13 -0.23  6.33 24.19 -22.69
LA 0.22 0.59 5.60 24.66 -20.01 0.09 0.33 4.59 14.80 -16.11 0.63 0.38 6.81 3290 -21.80
MENA 0.68 0.75 5.69 2589 -22.67 -0.06 0.07 4.61 13.23 -19.02 -0.65 -0.01 6.79 2794 -38.81
GLOBAL 0.58 087 397 12.02 -2523 0.31 0.36 2.10 9.24 -7.88 -0.12 -0.15  3.16 1029 -10.84
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Table 3. The Results of Asset-pricing Tests for the Value-weighted Portfolios

This table reports summary results of six different asset-pricing models— spanning three classes of models: regional, global, and hybrid—for value-weighted 3x3 Size-EP test assets. The

results are reported for seven different regions, which are North America (NA), Western Europe (WEU), Eastern Europe (EEU), Asia-Pacific Developed (AP DEV), Asia-Pacific Emerging

(AP EM), Latin America (LA), and the Middle East and North Africa (MENA). The six asset pricing models examined are the capital asset pricing model (CAPM), Fama and French
(1993) three-factor (FF3) model, the Fama and French (1993) and Carhart (1997) four-factor (FFC4) model, Fama and French (2015) five-factor (FF5) model, a four-factor model (FF4)

that adds the profitability factor to the FF3 model, a six-factor model (FFC6) that adds the momentum factor to the FF5 model. The monthly value-weighted excess return on each of the

nine test assets is regressed on the relevant value-weighted risk factors over the period March 1981-October 2021. Panel A (B) shows results from regional (global) risk factors only. Panel

C represents the results from the hybrid models that include both regional factors and global factors that are orthogonal to regional factors. Gibbons, Ross, and Shanken’s (1989) F statistic

(GRS) and its p-value (p) are used to test whether the alphas from nine test assets are jointly equal to zero for each model. In addition, A|a;| is the average absolute alpha of nine test assets

in percent; AR? is the average of test assets’ adjusted R?; and AvgA|a;| (AvgAR?) shows the cross-sectional average of the A4|ai|s (AR’s) across six asset-pricing models.

ICAPM FF3 FFC4 FF5 FF4 FFC6 Avg  Avg
GRS p Ala| AR’ GRS p Al AR’ GRS p Aloi|  AR? GRS p Al AR’ GRS p Ao AR’ GRS p Ala|  AR>  Ala| AR?
Panel A. Regional Models
NA 1.44 0.17 020 0.63 1.56 0.12 0.18 0.75 1.06 039 0.14 0.75 136 020 0.16 0.75 147 0.16 0.16 0.75 098 046 0.14 0.75 0.16 0.73
WEU 4.82 0.00 023 0.79 355 000 0.13 0386 289 0.00 011 087 319 000 0.13 0.87 319 000 0.13 0.86 274 000 0.11 087 0.14 0.85
EEU 3.50 0.00 046 051 .61 0.11 028 0.6l 1.57 012 029 0.6l 1.90 0.05 029 0.62 1.89 0.05 029 0.6l 1.78 007 031 062 032 0.60
APDEV 1.53 0.14 037 040 1.02 042 0.19 0.65 1.02 043 020 0.66 1.01 043 0.19 0.65 1.02 042 0.19 0.65 1.05 040 020 066 022 0.61
APEM  6.63 0.00 054 049 368 000 039 0.64 371 0.00 040 0.64 397 000 039 065 4.02 0.00 039 0.65 382 000 039 065 042 0.62
LA 1.10 036 022 058 125 027 015 0.68 1.16 032 015 0.68 128 025 015 0.68 129 024 0.16 0.68 1.19 030 0.14 068 0.16 0.67
MENA 287 0.00 044 042 1.57 0.12 026 0.53 144 017 024 054 141 0.18 023 054 1.54 0.13 025 054 1.14 033 020 055 027 0.52
Panel B. Global Models
NA 1.58 0.12 022 051 2.04 0.03 023 055 1.56 0.12 022 0.55 1.77 007 024 0.55 1.78 0.07 024 0.55 149 015 023 055 023 054
WEU 3.47 0.00 023 0.63 3.19 000 028 0.70 325 000 030 0.71 344 000 029 0.70 347 000 029 0.70 342 000 030 0.71 028 0.69
EEU 2.19 0.02 041 027 201 004 052 039 1.67 010 049 040 255 001 0.60 040 253 001 060 040 218 002 057 040 053 038
APDEV 2.15 0.02 024 042 1.68 009 035 049 1.58 012 033 049 129 024 029 049 132 022 029 049 137 020 029 050 030 048
APEM 329 0.00 055 031 213 003 042 046 1.85 006 040 046 1.74  0.08 039 046 1.75  0.08 039 046 1.63 010 038 046 042 044
LA 0.65 0.75 022 035 1.86 006 059 045 196 004 066 045 1.70  0.09 054 045 1.64 0.10 055 045 1.82 006 060 045 052 043
MENA 2.83 0.00 046 025 222 002 035 032 258 001 041 032 256 001 039 032 260 001 039 032 275 000 042 032 040 031
Panel C. Hybrid Models
NA 1.33 022 0.18 0.64 144 0.17 017 0.75 093 049 0.13 0.5 120 029 0.15 0.75 136 021 0.16 0.75 083 059 013 0.75 0.15 0.73
WEU 4.82 0.00 023 0.79 354 000 0.13 0387 289 0.00 011 087 318 0.00 0.13 0.87 321 000 0.13 0.87 275 000 011 087 0.14 0.85
EEU 3.81 0.00 049 051 1.95 004 029 062 201 004 033 062 1.98 004 030 0.63 200 004 030 0.62 199 004 034 063 034 061
APDEV 1.44 0.17 031 049 1.00 044 0.18 0.66 099 045 019 0.67 098 046 0.18 0.66 1.00 044 0.18 0.66 1.0o1 043 019 0.67 021 0.63
APEM  6.51 0.00 057 051 293 000 031 0.67 283 0.00 030 0.67 317 000 031 0.67 323 000 031 0.67 305 000 030 067 035 0.64
LA 1.10 036 022 058 .12 035 0.15 0.68 1.01 043 015 0.68 1.10 036 0.14 0.69 1.15 033 015 0.69 1.02 043 013 069 0.16 0.67
MENA  3.06 0.00 047 043 1.75 0.08 030 0.55 1.37 020 028 0.55 1.63 0.11 028 0.56 1.73 008 030 0.55 1.10 037 024 057 031 0.54
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Table 4. Alpha Gaps between Different Classes of Asset-Pricing Models

This table presents the results of the pairwise mean difference tests for the average values of Ala;| across

regional, global, and hybrid models. The alpha gap between global and regional models denoted as

Avglac-rl, represents the difference between Avglagl and Avglarl, which are calculated as the averages

of Alail over all 54 portfolios (nine Size-EP portfolios for each of the six asset-pricing models) within

each model class. The alpha gaps between global and hybrid models (denoted as Avglac-ul) and between

regional and hybrid models (denoted as Avglar-nl) are also computed. The t-statistics for the tests of

mean differences are shown in parentheses.

Avglagr|  t-stat Avglog.n|  t-stat Avglor-y] t-stat
North America 0.07 (3.83) 0.08 (4.44) 0.01 (3.19)
Western Europe 0.14 (8.03) 0.14 (7.90) -0.00 (-1.55)
Eastern Europe 0.21 (3.50) 0.19 (2.70) -0.02 (-1.02)
Asia-Pacific Developed 0.08 (1.95) 0.09 (2.38) 0.01 (2.79)
Asia-Pacific Emerging 0.01 (0.22) 0.07 (2.61) 0.07 (2.68)
Latin America 0.36 (11.14) 0.37 (11.06) 0.00 (0.42)
Middle East & N. America 0.13 (3.54) 0.09 (2.25) -0.04 (-3.29)
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Table 5. Results of Asset-pricing Tests for Subperiod 1: March 1981 - December 1989

This table reports summary results of six different asset-pricing models— spanning three classes of models: regional, global, and hybrid—for value-weighted 3x3 Size-EP test assets. The results
are reported for seven different regions, which are North America (NA), Western Europe (WEU), Eastern Europe (EEU), Asia-Pacific Developed (AP DEV), Asia-Pacific Emerging (AP EM),
Latin America (LA), and the Middle East and North Africa (MENA). The six asset pricing models examined are the capital asset pricing model (CAPM), Fama and French (1993) three-factor
(FF3) model, the Fama and French (1993) and Carhart (1997) four-factor (FFC4) model, Fama and French (2015) five-factor (FF5) model, a four-factor model (FF4) that adds the profitability
factor to the FF3 model, a six-factor model (FFC6) that adds the momentum factor to the FF5 model. The monthly value-weighted excess return on each of the nine test assets is regressed on
the relevant value-weighted risk factors over Subperiod 1: March 1981-December 1989. Panel A (B) shows results from regional (global) risk factors only. Panel C represents the results from
the hybrid models that include both regional factors and global factors that are orthogonal to regional factors. Gibbons, Ross, and Shanken’s (1989) F statistic (GRS) and its p-value (p) are used
to test whether the alphas from nine test assets are jointly equal to zero for each model. In addition, 4|a| is the average absolute alpha of nine test assets in percent; AR’ is the average of test

assets’ adjusted R?; and AvgA|a;| (AvgAR?) shows the cross-sectional average of the A|a;|s (AR’s) across six asset-pricing models.

ICAPM FF3 FFC4 FF5 FF4 FFC6 Avg  Avg

GRS p Ala| AR’ GRS p Al AR’ GRS p Aloi|  AR? GRS p Al AR’ GRS p Ao AR’ GRS p Ala|  AR>  Ala| AR?
Panel A. Regional Models
NA 041 093 0.14 0.64 049 087 0.13 0.77 047 089 0.12 0.77 0.64 0.76 0.14 0.77 0.54 0.84 0.13 0.77 0.67 073 0.15 0.77 0.13 0.75
WEU 2.01 0.05 041 0.66 1.82  0.08 034 0.77 1.37 021 028 0.78 2.00 0.05 034 0.78 2.03 0.04 034 077 1.53  0.15 029 0.78 033 0.76
EEU
APDEV 1.30 027 0.89 027 190 0.09 1.02 0.62 2.13 0.05 1.04 0.62 1.30 028 0.82 0.65 136 025 083 0.65 144 022 089 0.65 091 0.58
AP EM
LA
MENA
Panel B. Global Models
NA 0.32 097 0.16 037 029 097 025 048 026 098 022 049 0.35 095 027 048 029 097 026 048 031 097 022 050 023 047
WEU 1.31 024 040 043 1.32 024 045 0.60 124 028 045 0.60 140 020 044 0.61 145 0.18 045 0.60 133 023 046 061 044 0.58
EEU
APDEV 1.75 0.10 0.78 0.22 1.39 022 089 0.36 .36 023 1.06 0.37 1.66 0.12 091 0.38 142 020 090 0.37 1.68 0.12 1.05 038 093 0.35
AP EM
LA
MENA
Panel C. Hybrid Models
NA 0.40 093 0.13 0.64 0.38 094 0.09 0.77 0.38 094 0.09 0.77 0.63 0.77 0.12 0.78 048 0.88 0.10 0.78 0.58 081 0.12 0.78 0.11 0.75
WEU 2.06 0.04 040 0.66 1.73 009 033 0.77 129 025 027 0.78 1.86 0.07 034 0.78 1.89 0.06 033 0.78 141 020 029 078 033 0.76
EEU
APDEV 1.34 025 0.89 027 141 023 089 0.62 1.57 0.17 089 0.63 1.06 042 083 0.65 1.13 037 0383 0.64 121 033 084 0.66 0.86 0.58
AP EM
LA
MENA
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Table 6. The Results of Asset-pricing Tests for Subperiod 2: January 1990 - December 2005

This table reports summary results of six different asset-pricing models— spanning three classes of models: regional, global, and hybrid—for value-weighted 3x3 Size-EP test assets. The results
are reported for seven different regions, which are North America (NA), Western Europe (WEU), Eastern Europe (EEU), Asia-Pacific Developed (AP DEV), Asia-Pacific Emerging (AP EM),
Latin America (LA), and the Middle East and North Africa (MENA). The six asset pricing models examined are the capital asset pricing model (CAPM), Fama and French (1993) three-factor
(FF3) model, the Fama and French (1993) and Carhart (1997) four-factor (FFC4) model, Fama and French (2015) five-factor (FF5) model, a four-factor model (FF4) that adds the profitability
factor to the FF3 model, a six-factor model (FFC6) that adds the momentum factor to the FF5 model. The monthly value-weighted excess return on each of the nine test assets is regressed on
the relevant value-weighted risk factors over Subperiod 2: January 1990-December 2005. Panel A (B) shows results from regional (global) risk factors only. Panel C represents the results from
the hybrid models that include both regional factors and global factors that are orthogonal to regional factors. Gibbons, Ross, and Shanken’s (1989) F statistic (GRS) and its p-value (p) are used
to test whether the alphas from nine test assets are jointly equal to zero for each model. In addition, 4|a| is the average absolute alpha of nine test assets in percent; AR’ is the average of test

assets’ adjusted R?; and AvgA|a;| (AvgAR?) shows the cross-sectional average of the A|a;|s (AR’s) across six asset-pricing models.

ICAPM FF3 FFC4 FF5 FF4 FFC6 Avg  Avg
GRS p Ala| AR’ GRS p Al AR’ GRS p Aloi|  AR? GRS p Al AR’ GRS p Ao AR’ GRS p Ala|  AR>  Ala| AR?
Panel A. Regional Models
NA 0.81 0.61 021 052 0.74 0.67 020 0.69 0.37 095 0.12 0.70 0.62 0.77 0.16 0.70 0.68 0.73 0.17 0.70 035 095 0.12 0.70 0.16 0.67
WEU 5.54 0.00 030 0.73 429 0.00 0.15 0.84 437 0.00 0.16 0.85 415 0.00 0.16 0.84 419 0.00 0.16 0.84 421 0.00 0.16 085 0.18 0.83
EEU 3.72 0.00 090 040 2.03 0.04 0.65 049 190 0.06 0.66 0.50 2.14 0.03 0.68 0.50 2.01 0.04 065 050 2.02 0.04 070 051 071 048
AP DEV 1.69 0.10 0.52 032 1.39 020 027 0.59 129 025 026 0.60 1.56 0.13 028 0.60 1.59 0.12 029 0.60 147 0.16 028 0.61 032 0.55
APEM 8.80 0.00 0.77 053 5.65 0.00 045 0.66 540 0.00 047 0.66 6.29 0.00 046 0.66 641 0.00 047 0.66 599 000 047 0.66 0.51 0.64
LA 0.45 091 028 0.50 0.69 0.72 033 0.61 0.62 078 032 0.61 0.86 057 033 0.62 0.72  0.69 033 0.62 0.77 0.64 033 0.62 032 0.60
MENA 1.34 023 056 034 128 025 051 046 .11 036 050 047 126 027 046 047 1.31 024 051 047 092 051 041 049 049 045
Panel B. Global Models
NA 0.68 0.73 030 039 0.58 0.82 021 044 031 097 020 045 0.39 094 025 047 0.39 094 026 046 032 097 025 047 024 045
WEU 2.23 0.02 033 057 1.16 032 022 0.63 1.57 0.13 028 0.64 1.59 0.12 026 0.63 1.59 0.12 026 0.64 1.76 008 029 0.64 027 0.63
EEU 2.47 0.01 1.02 0.11 1.67 0.10 0.69 0.24 140 0.19 060 0.24 1.84 0.06 0.81 0.26 1.86 0.06 081 0.26 1.63 0.11 072 026 0.77 0.23
AP DEV 1.95 0.05 047 033 144 0.18 052 042 1.35 021 045 043 1.25 027 041 045 1.25 027 041 045 1.31 023 041 045 044 042
APEM 332 0.00 0.88 0.20 274 001 069 041 225 002 060 042 236 0.02 061 042 232 0.02 060 042 2.14 003 059 043 0.66 0.38
LA 0.44 091 027 023 121 029 089 0.36 1.30 024 1.00 0.37 1.09 037 0.84 036 1.09 037 084 0.36 1.16 033 089 037 079 0.34
MENA  1.87 0.06 0.74 0.15 145 0.17 055 0.22 1.62 0.12 061 023 1.76 008 0.62 0.22 .72 0.09 0.61 0.23 1.89 006 064 023 0.63 021
Panel C. Hybrid Models
NA 0.81 0.61 021 052 0.68 0.73 0.19 0.69 0.34 096 0.10 0.70 0.59 0.81 0.16 0.70 0.65 0.75 0.17 0.70 031 097 0.10 0.70 0.16 0.67
WEU 5.55 0.00 030 0.73 435 0.00 0.16 0.85 444 0.00 0.17 0385 422 0.00 0.17 0.85 430 0.00 0.17 0.85 426 0.00 0.17 085 0.19 0.83
EEU 3.69 0.00 090 040 2.06 0.04 0.66 0.50 2.19 0.03 0.70 0.50 2.03 0.04 070 0.51 2.00 0.04 067 051 209 0.04 074 052 073 049
APDEV 1.74 0.08 0.54 039 144 0.17 027 0.61 1.38 020 027 0.62 1.54 0.14 027 0.62 1.61 0.12 028 0.62 149 0.16 029 0.62 032 0.58
APEM 8.75 0.00 0.77 054 472 0.00 047 0.67 434 0.00 048 0.67 5.11 000 048 0.67 533 000 049 0.67 482 0.00 049 067 053 0.65
LA 0.57 0.82 028 0.51 0.76  0.65 032 0.61 0.66 074 030 0.61 093 050 033 0.62 0.80 0.62 031 0.62 0.83 059 031 0.62 031 0.60
MENA 140 020 0.58 0.35 1.35 022 054 047 1.11 036 053 048 144 0.18 049 049 144 0.18 056 048 099 046 045 051 052 046
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Table 7. The Results of Asset-pricing Tests for Subperiod 3: January 2006 - October 2021

This table reports summary results of six different asset-pricing models— spanning three classes of models: regional, global, and hybrid—for value-weighted 3x3 Size-EP test assets. The results
are reported for seven different regions, which are North America (NA), Western Europe (WEU), Eastern Europe (EEU), Asia-Pacific Developed (AP DEV), Asia-Pacific Emerging (AP EM),
Latin America (LA), and the Middle East and North Africa (MENA). The six asset pricing models examined are the capital asset pricing model (CAPM), Fama and French (1993) three-factor
(FF3) model, the Fama and French (1993) and Carhart (1997) four-factor (FFC4) model, Fama and French (2015) five-factor (FF5) model, a four-factor model (FF4) that adds the profitability
factor to the FF3 model, a six-factor model (FFC6) that adds the momentum factor to the FF5 model. The monthly value-weighted excess return on each of the nine test assets is regressed on
the relevant value-weighted risk factors over Subperiod 3: January 2006—October 2021. Panel A (B) shows results from regional (global) risk factors only. Panel C represents the results from
the hybrid models that include both regional factors and global factors that are orthogonal to regional factors. Gibbons, Ross, and Shanken’s (1989) F statistic (GRS) and its p-value (p) are used
to test whether the alphas from nine test assets are jointly equal to zero for each model. In addition, 4|a| is the average absolute alpha of nine test assets in percent; AR’ is the average of test

assets’ adjusted R?; and AvgA|a;| (AvgAR?) shows the cross-sectional average of the A|ai|s (AR’s) across six asset-pricing models.

ICAPM FF3 FFC4 FF5 FF4 FFC6 Avg  Avg
GRS p Ala| AR’ GRS p Al  AR? GRS p Aloi|  AR? GRS p Al AR’ GRS p Al AR’ GRS p Ala|  AR>  Ala| AR?
Panel A. Regional Models
NA 1.34 0.22 028 0.71 140 0.19 024 0.79 127 026 023 0.79 1.16 033 022 0.80 125 027 023 0.80 1.12 035 021 0.80 024 0.78
WEU 1.82 0.07 0.14 090 1.69 0.10 0.12 094 1.89 0.06 0.13 094 1.39 020 0.11 094 1.55 0.14 0.11 094 1.63 0.11 0.12 094 0.12 0.93
EEU 5.65 0.00 029 0.71 529 000 0.19 085 492 0.00 0.18 0385 5.06 000 0.19 085 533 000 020 0.85 475 0.00 0.19 085 021 0.83
AP DEV 0.98 046 0.17 0.73 090 053 0.14 0.81 090 052 0.14 081 096 048 0.15 0.81 095 048 0.15 0.81 095 049 0.15 082 0.15 0.80
APEM 1.77 0.08 027 0.60 141 0.19 023 0.78 1.39 0.19 023 0.78 1.82  0.07 023 0.79 143 0.18 023 0.78 1.80 0.07 023 0.79 024 0.75
LA 3.16 0.00 0.33 0.66 3.00 0.00 025 0.76 3.14 000 025 0.76 2.86 0.00 024 0.76 293 0.00 024 0.76 300 000 024 076 026 0.74
MENA  4.80 0.00 0.34 058 2.84 000 021 0.66 2,69 001 023 0.66 2.74 0.01 021 0.66 2.89 0.00 021 0.66 2.54 001 023 066 024 0.65
Panel B. Global Models
NA 1.51 0.15 026 0.69 1.87 0.06 028 0.70 2.14 003 029 0.70 143 0.18 029 0.70 .51 0.15 029 0.70 1.61 0.12 029 070 0.28 0.70
WEU 2.15 0.03 022 0.82 249 001 031 0.86 242 001 026 0.86 2.37 001 026 0.87 2.16 0.03 023 0.86 243 001 025 087 026 0.86
EEU 2.42 0.01 047 0.61 3.54 000 062 0.73 332 000 062 0.73 321 0.00 058 0.73 3.08 0.00 057 0.73 3.19 000 059 0.73 058 0.71
APDEV 1.25 027 0.19 0.70 .51 0.15 022 0.72 1.79 0.07 026 0.73 142 0.18 020 0.73 1.54 0.14 020 0.73 1.63 0.11 024 073 022 0.72
APEM 0091 0.52 021 0.8 0.81 0.60 0.16 0.65 095 048 0.18 0.65 0.77 0.65 0.15 0.65 0.85 057 0.17 0.65 0.86 056 0.17 0.66 0.17 0.64
LA 0.94 049 034 048 1.07 039 043 0.54 0.88 055 041 0.54 1.05 041 041 054 0.87 056 040 0.54 097 047 040 054 040 0.53
MENA  2.75 0.01 031 044 276  0.00 030 0.52 249 001 030 0.52 238 0.01 028 0.52 2.59 0.01 029 0.52 220 002 027 052 029 0.51
Panel C. Hybrid Models
NA 1.33 023 027 072 1.33 023 024 0.80 122 029 023 0.80 1.07 039 020 0.81 1.17 032 022 0.81 1.04 041 020 0.81 023 0.79
WEU 1.80 0.07 0.13 090 1.61 0.12 0.12 094 1.86 0.06 0.13 094 128 025 0.10 0.94 148 0.16 0.11 0.94 1.54 0.14 0.11 094 0.12 0.93
EEU 5.62 0.00 029 0.73 5.00 0.00 022 0.86 478 0.00 023 0.86 487 0.00 021 0.86 5.12  0.00 021 0.86 471 0.00 022 086 023 0.84
AP DEV 0.98 045 0.17 0.76 099 045 0.15 0.82 1.02 043 0.15 0.82 1.11 036 0.16 0.82 1.08 038 0.16 0.82 1.13 035 0.16 0.82 0.16 0.81
APEM 1.76 0.08 026 0.66 1.08 038 0.19 0.79 1.04 041 0.18 0.79 1.31 023 0.19 0.79 1.05 040 0.18 0.79 128 025 0.19 0.79 020 0.77
LA 341 0.00 033 0.67 3.17 0.00 025 0.76 3,52 000 025 0.76 299 0.00 024 0.76 3.09 0.00 024 0.76 334 000 024 076 026 0.75
MENA  4.81 0.00 036 0.59 244 001 0.17 0.68 209 003 0.17 0.68 236 0.02 0.17 0.68 249 0.01 0.17 0.68 195 005 0.17 0.68 020 0.67
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Table 8. Comparison of Subperiod Results

The first three columns of this table report the average alpha gaps (Avg|oGap|i, AVE|dGapl2, AVE|OGap|3) for
Subperiods 1, 2, and 3, respectively. In Panels A and B, Avg|ogap| represents the average alpha difference
between global and regional models and between global and hybrid models, respectively. The table also
presents the changes in alpha gaps between two subperiods, along with the associated t-statistics, indicating
whether the average alpha gaps in each pair of subperiods are statistically different from zero. The change in
the alpha gap between Subperiods 3 and 1 is denoted as AvgA|ogGap|s-1 and calculated as AvgA|dGap|s -
AvgA|ogap|i. Similarly, AvgA|ogapl3-2 is calculated as AvgA|oGap|3 - AvgA|dGapl2, and AvgA|oagap|2-1 is equal to
AvVgA|tGapl2 - AvgA|oGap|i- Subperiod 1: March 1981-December 1989. Subperiod 2: January 1990-December
2005. Subperiod 3: January 2006—October 2021.

Avg Avg Avg AAvg AAvg AAvg

|0Gap|t  |0lGapl2  |0Gapl3 |0Gap|3-1  t-stat |0Gap|32  t-stat |0Gap|2-1  t-stat
Panel A: Global versus Regional
NA 0.10  0.08 0.05 -0.05 -1.08 -0.04 -1.27 -0.01 -0.38
WEU 0.11  0.09 0.13 0.03 0.95 0.04 1.54 -0.02 -0.64
EEU 0.07 0.37 0.30 3.35
AP DEV 0.02 0.13 0.07 0.05 0.66 -0.06 -1.36 0.11 1.41
AP EM 0.15  -0.06 -0.21 -4.44
LA 0.47 0.14 -0.33 -6.99
MENA 0.14 0.05 -0.08 -1.78
Panel B: Global versus Hybrid
NA 0.12  0.09 0.05 -0.07 -1.49 -0.03 -1.25 -0.03 -0.89
WEU 0.12  0.08 0.14 0.02 0.82 0.05 1.92 -0.03 -1.27
EEU 0.04 0.35 0.30 3.03
AP DEV 0.07  0.12 0.06 -0.01 -0.20 -0.07 -1.44 0.05 0.69
AP EM 0.13  -0.02 -0.16 -2.66
LA 0.48 0.14 -0.34 -6.87
MENA 0.10 0.09 -0.02 -0.29
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Table 9. Factor Spanning Tests

This table reports the results of the factor-spanning regressions. For each region, each of the six regional factors is regressed
on the global factors using a 60-month rolling window from March 1981 to October 2021. Mean is the time-series mean of
adjusted R’ values. Proportion represents the proportion of significant adjusted-R’s (at the 5% significance level) across all
60-month rolling window regressions. In addition, the time-trend slope coefficients for adjusted R’ and their corresponding
t-statistics are reported. The bottom two rows show the cross-region averages of the time-series mean of adjusted R? and the
proportion of significant adjusted R’ values at the 5% significance level. The last column shows the average of mean adjusted

R’ values across factors within a region.

Region Regional Factor
Cross-factor
MKT SMB HML RMW  CMA MOM Avg. Mean
North America Mean 0.8750  0.1795 0.2066 0.1644 0.0864 0.2847 0.2994
Proportion 1.0000  0.7363  0.5920 0.5896 0.3731 0.7139
Slope 0.0066  0.0051  0.0076  0.0060 0.0032 0.0165
t-stat 6.22 291 2.63 4.06 2.08 7.99
Western Europe Mean 0.8396  0.2300 0.2412  0.1949 0.0418  0.4583 0.3343
Proportion 1.0000  0.9254 0.6177 0.5571  0.2238  0.9347
Slope 0.0049  0.0004 0.0156 0.0140 0.0011 0.0125
t-stat 4.70 0.27 7.76 6.91 0.73 4.93
Eastern Europe Mean 0.7486 0.1950 0.0867 0.0818 0.0775 0.2958 0.2476
Proportion 1.0000  0.5848 0.4083 0.3495 0.2145 0.7509
Slope 0.0081 0.0077  0.0038  0.0003  -0.0006 0.0102
t-stat 3.02 2.10 2.13 0.12 -0.44 1.90
Asia-Pacific Developed ~ Mean 0.8074  0.2977  0.3251 0.2218  0.0969 0.3133 0.3437
Proportion 1.0000  0.6853  0.8907 0.8373  0.4053  0.9787
Slope -0.0014  -0.0153 -0.0066 -0.0015 0.0015 -0.0037
t-stat -0.55 -5.05 -2.62 -0.70 1.04 -1.76
Asia-Pacific Emerging Mean 0.6875 0.2109  0.1540 0.1960 0.1074 0.2941 0.2750
Proportion ~ 0.9883 0.6618  0.6239  0.8309 0.3994  0.8367
Slope 0.0071 0.0097  0.0068 0.0030 -0.0034 0.0045
t-stat 3.99 2.97 3.38 1.54 -1.91 1.04
Latin America Mean 0.7058 0.2117  0.1562 0.0541 -0.0209 0.1638 0.2118
Proportion 1.0000  0.7525 0.5776  0.2871  0.0198  0.5809
Slope 0.0036 -0.0006  0.0070  0.0039  0.0045 0.0139
t-stat 1.27 -0.17 3.45 1.92 4.27 6.92
Middle East and North Mean 0.6291 0.1913  0.1111  0.0618  0.0883  0.1985 0.2134
Africa Proportion 1.0000  0.6667 0.3563 0.2069 0.3716  0.8851
Slope 0.0130  0.0128 -0.0110 -0.0071 0.0032  -0.0057
t-stat 2.46 2.87 -4.39 -5.20 0.96 -2.90
Cross-region Avg. Mean 0.7561 0.2166  0.1830 0.1393  0.0682  0.2869
Cross-region Avg. Proportion 0.9983 0.7161  0.5809 0.5226  0.2868  0.8116
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Table 10. The Results of Asset-pricing Tests for Equal-weighted Portfolios

This table reports summary results of six different asset-pricing models— spanning three classes of models: regional, global, and hybrid—for equal-weighted 3x3 Size-EP test assets. The results
are reported for seven different regions, which are North America (NA), Western Europe (WEU), Eastern Europe (EEU), Asia-Pacific Developed (AP DEV), Asia-Pacific Emerging (AP EM),
Latin America (LA), and the Middle East and North Africa (MENA). The six asset pricing models examined are the capital asset pricing model (CAPM), Fama and French (1993) three-factor
(FF3) model, the Fama and French (1993) and Carhart (1997) four-factor (FFC4) model, Fama and French (2015) five-factor (FF5) model, a four-factor model (FF4) that adds the profitability
factor to the FF3 model, a six-factor model (FFC6) that adds the momentum factor to the FF5 model. The monthly value-weighted excess return on each of the nine test assets is regressed on
the relevant equal-weighted risk factors over the period March 1981-October 2021. Panel A (B) shows results from regional (global) risk factors only. Panel C represents the results from the
hybrid models that include both regional factors and global factors that are orthogonal to regional factors. Gibbons, Ross, and Shanken’s (1989) F statistic (GRS) and its p-value (p) are used to
test whether the alphas from nine test assets are jointly equal to zero for each model. In addition, A|a;| is the average absolute alpha of nine test assets in percent; AR? is the average of test assets’

adjusted R?; and AvgA|a:| (AvgAR?) shows the cross-sectional average of the 4|a;|s (AR?s) across six asset-pricing models.

ICAPM FF3 FFC4 FF5 FF4 FFC6 Avg  Avg
GRS p Ala| AR’ GRS p Al AR’ GRS p Aloi|  AR? GRS p Al AR’ GRS p Ao AR’ GRS p Ala|  AR>  Ala| AR?
Panel A. Regional Models
NA 0.93 0.50 0.16 0.61 0.83 059 0.13 0.73 0.76 081 0.11 0.73 0.73 0.69 0.12 0.74 0.76 0.65 0.12 0.74 0.57 082 0.10 0.74 0.12 0.73
WEU 2.85 0.00 020 0.78 1.73 008 0.11 0.87 1.53 034 0.08 0.87 1.53 0.14 0.11 0.87 1.53 013 0.11 0.87 1.09 037 009 087 0.12 0.86
EEU 2.65 0.01 045 049 1.59 0.12 029 0.60 1.59 0.09 029 0.61 1.58 0.12 030 0.61 1.59 0.12 030 0.61 1.65 010 028 062 032 0.59
APDEV 1.97 0.04 042 041 1.77 007 021 0.69 1.77 0.09 021 0.69 1.77 0.07 020 0.69 1.77 0.07 020 0.69 1.72 008 021 0.70 024 0.65
APEM 5.01 0.00 050 0438 300 000 038 0.64 3.14 000 038 0.64 3.09 0.00 038 0.65 3.14 0.00 038 0.65 294 0.00 037 065 040 0.62
LA 1.32 023 026 0.59 1.65 0.10 023 0.70 1.74 0.14 023 0.70 1.68 0.09 022 0.70 1.74 0.08 024 0.70 1.57 012 022 070 023 0.68
MENA 3.44 0.00 049 042 228 002 031 0.53 231 0.02 033 0.53 2.08 003 030 054 231 002 031 054 206 003 029 054 034 052
Panel B. Global Models
NA 1.11 035 021 050 147 016 021 0.53 141 025 020 0.54 142 018 023 0.54 141 0.18 023 0.54 127 025 021 054 021 0.53
WEU 2.82 0.00 020 0.63 235 0.01 023 0.71 2,66 0.01 024 0.71 2.64 001 025 0.71 2,66 001 025 0.71 2,55 0.01 025 071 024 0.70
EEU 2.62 0.01 051 0.26 198 004 042 040 251 0.09 037 040 2,63 001 052 041 2,51 001 051 041 228 002 046 041 046 0.38
AP DEV 237 0.01 025 045 1.78 0.07 031 0.52 136 0.15 029 0.52 133 022 025 0.52 136 021 026 0.52 129 024 026 052 027 051
APEM 3.68 0.00 056 032 223 0.02 038 048 192 002 035 049 191 005 035 049 192 005 035 049 196 004 033 049 038 046
LA 1.09 037 027 036 1.80 0.07 050 0.46 1.72  0.06 054 046 1.82 0.06 048 047 1.72  0.08 047 046 1.86 006 049 047 046 045
MENA  3.81 0.00 052 025 296 000 039 0.32 323 000 045 0.33 323 000 044 032 323 000 044 032 348 000 047 033 045 031
Panel C. Hybrid Models
NA 0.88 0.54 0.15 0.61 0.74 0.67 0.12 0.73 0.68 088 0.09 0.73 0.65 075 0.11 0.74 0.68 0.73 0.11 0.74 049 088 0.09 0.74 0.11 0.71
WEU 2.85 0.00 020 0.78 1.74 008 0.11 0.87 1.59 031 0.09 0.87 1.58 0.12 0.11 0.87 1.59 0.11 0.11 0.87 1.16 032 009 0.87 0.12 0.86
EEU 2.94 0.00 0.50 0.50 1.88 005 035 0.6l 1.85 004 032 061 1.83 0.06 034 0.62 1.85 0.06 034 0.62 195 004 033 063 036 0.60
APDEV 1.90 0.05 034 050 1.75 0.08 020 0.70 1.73 009 020 0.70 172 0.08 020 0.70 1.73  0.08 020 0.70 1.70 0.09 020 0.70 022 0.67
APEM 5.02 0.00 0.54 050 273 000 029 0.67 274 0.01 028 0.67 2,72 0.00 029 0.67 2.74 000 029 0.67 268 001 028 0.67 033 0.64
LA 1.35 021 026 0.59 1.71  0.09 024 0.70 1.79 0.12 024 0.70 1.67 0.10 022 0.70 1.79 0.07 025 0.70 1.56 0.13 022 0.70 024 0.68
MENA  3.61 0.00 052 043 257 001 036 0.55 255 0.01 035 0.55 226 002 036 0.55 2,55 001 036 0.55 202 004 031 0.56 038 0.53
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Figure 1. Time-series Plots of Adjusted R? Values Obtained from the Factor-spanning Regressio

For each region, each of the six regional factors is regressed on the global factors using a 60-month rolling window from March 1981 to October 2021. This figure
plots the time series of adjusted R? values from the regressions for each factor within a region. The threshold line shows the adjusted R? value at the 5% significance

level. Adjusted R? values above the threshold line are considered statistically significant at the 5% level.

North America

sted R-square

Adju

1992

1997

Asia-Pacific Developed

Adjusted R-square

2012

2017 2021

Western Europe

10

08 / S =

e
o

Adjusted R-square

Eastern Europe

Adjusted R-square

024987 1992 1997

Year

2008 2013 2018 2021

Year

2012 2017 2021 2003

Latin America

Adjusted R-square

1995

2010

2015

2021

1999 2004

MKT

SMB

HML

MOM

RMW

CMA

5% significance threshold

2021

2012 2017 2021

Year

2014 2019 2021 2002 2007

45



Online Appendix
Table Al. Subperiod Results for Equal-weighted Portfolios from March 1981 to December 1989

This table reports summary results of six different asset-pricing models— spanning three classes of models: regional, global, and hybrid—for equal-weighted 3x3 Size-EP test assets. The results
are reported for seven different regions, which are North America (NA), Western Europe (WEU), Eastern Europe (EEU), Asia-Pacific Developed (AP DEV), Asia-Pacific Emerging (AP EM),
Latin America (LA), and the Middle East and North Africa (MENA). The six asset pricing models examined are the capital asset pricing model (CAPM), Fama and French (1993) three-factor
(FF3) model, the Fama and French (1993) and Carhart (1997) four-factor (FFC4) model, Fama and French (2015) five-factor (FF5) model, a four-factor model (FF4) that adds the profitability
factor to the FF3 model, a six-factor model (FFC6) that adds the momentum factor to the FF5 model. The monthly value-weighted excess return on each of the nine test assets is regressed on
the relevant equal-weighted risk factors over the period March 1981-December 1989. Panel A (B) shows results from regional (global) risk factors only. Panel C represents the results from the
hybrid models that include both regional factors and global factors that are orthogonal to regional factors. Gibbons, Ross, and Shanken’s (1989) F statistic (GRS) and its p-value (p) are used to
test whether the alphas from nine test assets are jointly equal to zero for each model. In addition, A|a;| is the average absolute alpha of nine test assets in percent; AR? is the average of test assets’

adjusted R?; and AvgA|a:| (AvgAR?) shows the cross-sectional average of the 4|a;|s (AR?s) across six asset-pricing models.

ICAPM FF3 FFC4 FF5 FF4 FFC6 Avg  Avg

GRS p Ala| AR’ GRS »p Alo)| AR’ GRS p Aloy]  AR? GRS p Al AR’ GRS p Ala| AR’ GRS p Ala|  AR>  Ala| AR?
Panel A. Regional Models
NA 0.24 099 0.14 0.60 033 096 0.12 0.75 050 097 0.12 0.75 0.50 0.7 0.15 0.75 0.50 087 0.13 0.75 049 088 0.15 0.75 0.14 0.73
WEU 1.28 026 039 0.68 054 084 018 0.79 053 097 0.12 0.80 0.53 085 0.18 0.79 0.53 085 0.18 0.79 030 097 0.12 080 0.19 0.78
EEU
APDEV 1.22 031 080 027 2.17 0.05 089 0.63 1.61 005 092 0.63 1.54 0.18 0.77 0.66 1.61 0.15 077 0.65 149 020 079 066 082 0.58
AP EM
LA
MENA
Panel B. Global Models
NA 0.32 096 0.18 036 0.57 082 030 045 0.58 086 028 046 0.67 0.73 031 046 0.58 081 030 045 060 079 029 048 028 044
WEU 1.10 037 037 046 095 049 040 0.64 1.02 058 038 0.64 099 045 041 0.64 1.02 043 041 0.64 088 055 039 0.64 039 0.61
EEU
APDEV 1.73 0.10 0.69 023 145 019 088 037 146 0.19 1.06 038 1.68 0.12 090 0.38 146 0.19 089 0.38 1.83 009 1.08 039 092 036
AP EM
LA
MENA
Panel C. Hybrid Models
NA 0.24 099 0.13  0.60 030 097 0.13 0.75 044 098 0.13 0.5 0.53 085 0.14 0.75 044 091 0.14 0.5 043 091 0.14 075 0.14 0.73
WEU 1.18 031 037 0.68 054 084 017 0.79 054 097 0.12 0.80 0.54 084 0.17 0.80 0.54 084 0.17 0.80 029 098 0.11 081 0.19 0.78
EEU
APDEV 1.26 029 081 028 1.65 0.14 084 0.62 132 0.16 084 0.63 123 032 080 0.66 132 027 081 0.65 134 027 081 067 082 0.59
AP EM
LA
MENA
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Table A2. Subperiod Results for Equal-weighted Portfolios from January 1990 to December 2005

This table reports summary results of six different asset-pricing models— spanning three classes of models: regional, global, and hybrid—for equal-weighted 3x3 Size-EP test assets. The results
are reported for seven different regions, which are North America (NA), Western Europe (WEU), Eastern Europe (EEU), Asia-Pacific Developed (AP DEV), Asia-Pacific Emerging (AP EM),
Latin America (LA), and the Middle East and North Africa (MENA). The six asset pricing models examined are the capital asset pricing model (CAPM), Fama and French (1993) three-factor
(FF3) model, the Fama and French (1993) and Carhart (1997) four-factor (FFC4) model, Fama and French (2015) five-factor (FF5) model, a four-factor model (FF4) that adds the profitability
factor to the FF3 model, a six-factor model (FFC6) that adds the momentum factor to the FF5 model. The monthly value-weighted excess return on each of the nine test assets is regressed on
the relevant equal-weighted risk factors over the period January 1990-December 2005. Panel A (B) shows results from regional (global) risk factors only. Panel C represents the results from
the hybrid models that include both regional factors and global factors that are orthogonal to regional factors. Gibbons, Ross, and Shanken’s (1989) F statistic (GRS) and its p-value (p) are used
to test whether the alphas from nine test assets are jointly equal to zero for each model. In addition, 4|a| is the average absolute alpha of nine test assets in percent; AR’ is the average of test

assets’ adjusted R?; and AvgA|a;| (AvgAR?) shows the cross-sectional average of the A|a;|s (AR’s) across six asset-pricing models.

ICAPM FF3 FFC4 FF5 FF4 FFC6 Avg  Avg
GRS p Ala| AR’ GRS p Al AR’ GRS p Aloi|  AR? GRS p Al AR’ GRS p Ao AR’ GRS p Ala|  AR>  Ala| AR?
Panel A. Regional Models
NA 0.69 0.72 025 0.50 047 090 0.19 0.67 043 098 0.13 0.68 042 092 0.18 0.67 043 091 0.18 0.68 028 098 0.13 0.68 0.18 0.65
WEU 1.90 0.06 024 0.72 1.14 034 0.14 0.84 1.06 040 0.14 0.85 1.03 042 0.13 0.84 1.06 040 0.14 0.84 099 045 0.13 085 0.15 0.82
EEU 2.41 0.01 0.75 038 1.10 037 051 0.49 1.07 037 049 0.50 1.14 034 051 050 1.07 038 051 0.50 1.15 033 049 051 054 048
APDEV 236 0.02 0.57 032 2.55 0.01 029 0.65 2.60 0.01 028 0.66 2.54 001 029 0.66 2.60 0.01 030 0.66 244 001 029 066 034 0.60
APEM 5.09 0.00 0.66 053 3.02 000 041 0.66 345 000 043 0.66 340 0.00 042 0.66 345 0.00 043 0.67 324 000 043 0.66 046 0.64
LA 0.89 0.53 031 051 124 028 039 0.62 1.36 039 038 0.62 140 019 039 0.63 1.36 021 039 0.63 123 028 038 063 037 0.6l
MENA  1.52 0.15 073 034 143 018 069 046 143 0.19 0.68 046 1.26 027 0.66 0.46 143 0.18 0.70 046 120 030 061 047 068 044
Panel B. Global Models
NA 0.87 0.55 042 038 039 094 0.18 044 032 095 0.18 044 034 096 0.19 046 032 097 0.19 045 039 094 020 046 022 044
WEU 1.65 0.10 027 0.6 0.58 0.81 0.19 0.62 0.74 056 024 0.62 0.74 0.67 022 0.62 0.74 0.68 022 0.62 093 050 025 0.62 023 0.61
EEU 2.78 0.00 131 0.11 1.63 011 065 0.23 193 0.17 0.63 023 193 005 077 025 193 0.05 0.77 0.26 1.74 008 071 026 081 0.22
APDEV 2.10 0.03 046 036 1.55 013 047 047 1.50 021 041 048 149 015 039 0.50 1.50 0.15 040 0.50 146 017 039 050 042 047
APEM  3.02 0.00 0.77 020 2.68 0.01 059 043 238 0.01 055 044 243 001 055 044 238 001 055 044 234 002 054 045 059 040
LA 0.84 0.58 028 023 140 020 087 0.37 1.39 019 092 037 142 019 0.79 0.38 1.39 020 0.79 0.37 140 019 083 038 0.75 0.35
MENA  2.54 0.01 091 0.15 1.82 007 072 022 213 0.04 077 023 209 004 078 022 2.13 003 078 0.23 222 003 080 022 079 021
Panel C. Hybrid Models
NA 0.68 0.73 025 0.50 047 089 0.19 0.67 045 097 0.13 0.68 045 090 0.18 0.67 045 091 0.19 0.67 029 098 0.13 0.68 0.18 0.65
WEU 1.94 0.05 024 0.72 1.32 023 0.15 0.85 123 026 0.15 0.85 1.20 030 0.14 0.85 1.23 028 0.14 0.85 1.18 031 0.14 085 0.16 0.83
EEU 241 0.01 0.75 039 1.17 032 055 0.50 1.09 028 054 0.50 1.09 038 052 051 1.09 038 053 0.51 1.15 033 055 052 057 049
AP DEV 248 0.01 0.59 041 279 0.00 029 0.67 2.84 0.00 029 0.67 272 001 029 0.67 2.84 0.00 029 0.67 2.82 0.00 030 068 034 0.63
APEM 5.08 0.00 0.66 053 250 001 042 0.67 277 0.01 042 0.67 2,68 001 043 0.67 2,77 000 043 0.67 256 001 043 0.67 047 0.65
LA 0.97 047 029 051 122 029 038 0.62 1.31 040 037 0.62 1.33 023 038 0.63 1.31 024 038 0.63 122 029 037 0.63 036 0.61
MENA  1.70 0.10 0.75 034 1.69 0.10 0.73 0.46 1.70  0.14 071 047 1.54 014 0.75 047 1.70  0.10 0.75 047 129 025 067 048 0.73 045
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Table A3. Subperiod Results for Equal-weighted Portfolios from January 2006 to October 2021

This table reports summary results of six different asset-pricing models— spanning three classes of models: regional, global, and hybrid—for equal-weighted 3x3 Size-EP test assets. The results
are reported for seven different regions, which are North America (NA), Western Europe (WEU), Eastern Europe (EEU), Asia-Pacific Developed (AP DEV), Asia-Pacific Emerging (AP EM),
Latin America (LA), and the Middle East and North Africa (MENA). The six asset pricing models examined are the capital asset pricing model (CAPM), Fama and French (1993) three-factor
(FF3) model, the Fama and French (1993) and Carhart (1997) four-factor (FFC4) model, Fama and French (2015) five-factor (FF5) model, a four-factor model (FF4) that adds the profitability
factor to the FF3 model, a six-factor model (FFC6) that adds the momentum factor to the FF5 model. The monthly value-weighted excess return on each of the nine test assets is regressed on
the relevant equal-weighted risk factors over the period January 2006—October 2021. Panel A (B) shows results from regional (global) risk factors only. Panel C represents the results from the
hybrid models that include both regional factors and global factors that are orthogonal to regional factors. Gibbons, Ross, and Shanken’s (1989) F statistic (GRS) and its p-value (p) are used to
test whether the alphas from nine test assets are jointly equal to zero for each model. In addition, A|a;| is the average absolute alpha of nine test assets in percent; AR? is the average of test assets’

adjusted R?; and AvgA|a:| (AvgAR?) shows the cross-sectional average of the 4|a;|s (AR?s) across six asset-pricing models.

ICAPM FF3 FFC4 FF5 FF4 FFC6 Avg  Avg
GRS p Ala| AR’ GRS p Al AR’ GRS p Aloi|  AR? GRS p Al AR’ GRS p Ao AR’ GRS p Ala|  AR>  Ala| AR?
Panel A. Regional Models
NA 1.39 0.20 028 0.70 1.39 020 025 0.79 123 024 024 0.79 1.13 034 022 0.80 123 028 024 0.80 1.12 035 021 0.80 024 0.78
WEU 1.35 021 0.13 090 1.30 024 0.12 093 124 026 0.13 094 1.20 030 0.12 0.94 124 027 0.12 094 1.19 031 0.12 094 0.12 093
EEU 2.18 0.03 031 0.70 1.86 0.06 022 0.85 1.85 0.08 0.18 0.85 1.84 0.07 021 0.85 1.85 0.06 021 0.85 1.85 006 020 085 022 0.83
APDEV 1.20 030 022 0.75 .12 035 0.17 0.83 1.18 034 0.17 0.83 1.16 032 0.18 0.83 1.18 031 0.19 0.83 1.15 033 0.18 0.83 0.19 0.82
APEM 1.22 029 032 0.60 1.37 020 021 0.78 1.36 020 021 0.78 1.52 0.15 023 0.79 136 021 021 0.78 1.52  0.14 023 0.79 023 0.75
LA 1.62 0.11 037 0.68 140 019 027 0.79 1.35 018 027 0.79 132 023 026 0.79 135 022 026 0.79 132 023 026 079 028 0.77
MENA  3.89 0.00 034 059 232 002 024 0.69 227 001 026 0.70 222 002 023 0.70 227 002 024 0.70 232 002 026 070 026 0.68
Panel B. Global Models
NA 1.49 0.16 026 0.69 1.61 012 028 0.70 1.37 0.08 028 0.70 1.27 026 027 0.70 1.37 021 027 0.70 135 022 027 070 027 0.70
WEU 1.90 0.06 024 0.82 247 0.01 032 0.6 224 0.02 027 086 243 001 027 0.87 224 002 025 0.86 243 0.01 026 087 027 0.86
EEU 2.73 0.01 041 0.62 405 0.00 051 074 3,51 0.00 050 0.75 377 000 047 0.75 3,51 000 045 0.75 354 000 047 075 047 0.73
APDEV 1.33 023 0.16 0.72 1.54 014 0.18 0.74 1.39 010 022 0.74 1.29 025 0.14 0.74 1.39 0.19 0.16 0.74 141 019 0.18 074 0.18 0.74
APEM 1.13 034 025 0.62 1.10 037 0.17 0.69 0.89 046 0.19 0.68 0.80 0.62 0.15 0.69 0.89 053 0.15 0.69 0.76 065 0.16 0.69 0.18 0.68
LA 1.43 0.18 037 051 141 019 040 0.57 1.21 036 036 0.57 141 019 039 0.57 1.21 029 036 0.57 122 029 037 057 038 0.56
MENA  4.03 0.00 033 046 397 000 033 0.54 347 0.00 030 0.55 325 000 030 0.54 347 000 030 0.54 3.13 000 029 054 031 0.53
Panel C. Hybrid Models
NA 1.38 021 027 0.71 1.35 022 025 0.80 1.16 027 023 0.80 1.09 037 022 0.81 1.16 033 023 0.81 1.07 039 021 0.81 024 0.79
WEU 1.34 022 0.12 090 122 029 0.12 094 1.13 027 0.12 094 1.07 039 0.11 094 1.13 034 0.12 094 1.11 036 0.11 094 0.12 0.93
EEU 2.17 0.03 031 0.72 1.89 006 021 0.85 197 005 020 0.86 1.92 005 021 0.86 1.97 0.05 021 0.86 192 005 021 086 023 0.84
APDEV 1.23 028 022 0.77 1.17 032 0.18 0.84 125 030 0.19 0.84 127 026 020 0.84 125 027 020 0.84 127 026 020 0.84 020 0.83
APEM 1.26 026 030 0.67 1.62 011 0.19 0.79 1.62 0.13 0.19 0.79 1.61 012 022 0.80 1.62 0.11 0.19 0.80 1.56 013 022 080 022 0.78
LA 1.64 0.11 037 0.69 149 0.15 028 0.79 144 0.11 029 0.79 140 0.19 027 0.79 144 0.18 028 0.79 1.52 0.14 028 0.79 029 0.77
MENA  3.83 0.00 035 0.60 1.85 006 0.19 0.71 1.85 0.08 021 0.71 1.88 006 0.19 0.71 1.85 0.06 020 0.71 1.84 007 021 071 022 0.69
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