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FINANCIAL ECONOMICS | RESEARCH ARTICLE

Does financial integration impact performance of 
equity anomalies?
Gagan Sharma1, Sanjay Sehgal2 and Anil V. Mishra3*

Abstract:  We examine prominent market anomalies and evaluate the efficacy of 
alternative asset pricing models under different financial integration settings. 
A financial integration index is developed for classifying 25 sample markets into 
high-, medium- and low integration groups. Size is found to be the strongest 
anomaly in world markets, followed by value and liquidity. Value and profitability 
effects are larger for low-integrated markets. Highly integrated markets experience 
short-term momentum while many low-integrated markets exhibit mild reversals. 
Fama and French five-factor model outperforms capita l asset pricing model (CAPM) 
and Fama and French three-factor model in explaining returns. International factors 
augment the role of local factors for more integrated markets. Our study has 
implications for global investors to design anomaly based investment strategies.

Subjects: International Finance; Corporate Finance; Investment & Securities 

Keywords: financial integration index; asset pricing anomalies; factor models

1. Introduction
Financial markets have become increasingly integrated over the past few decades (Ayuso & 
Blanco, 2001; Hoffmann et al., 2019). This can be attributed to globalisation and rising foreign 
investment leading to greater capital and information flows. Various events like the “Asian crisis”, 
dot-com bubble, asset pricing boom leading up to the global financial crisis, “quantitative easing” 
along with subsequent “tapering”, have demonstrated that financial integration between the 
markets can lead to global events impacting local asset prices. Past studies have primarily focused 
on asset pricing tests in developed and emerging market settings based on Morgan Stanleys (MSCI) 
classification 1 of world markets which derives on three broad criteria of economic development, 
market accessibility, and size-liquidity conditions. However, this classification doesnt offer the 
required distinction between economic and financial integration across markets for a global 
investor. Some developed markets may be less financially integrated, whereas few emerging 
markets may exhibit a higher level of financial connectedness. So classifying the markets, with 
a reasonable degree of breadth and depth, on the basis of financial integration, could hold greater 
relevance for global investors (see Akbari, Ng and Solnik, 2020; Bekaert et al., 2013). MSCI emerging 
market classification offers no distinction for vastly different markets like China or India as against 
Qatar or the Czech Republic in terms of breadth and depth. Investors can benefit from developed- 
to-emerging markets diversification, and inter-regional diversification like EU-to-Asia or US-to-Asia 
as regional integration is relatively more robust than global integration (Sehgal et al., 2019).

“Developed” and “emerging” market classifications are attributes of economies, but financial 
markets in these economic groupings may be heterogeneously integrated. An investor from 
a highly integrated developed financial market could prefer to diversify into another mature 
market that is relatively less integrated to the global market. Similarly, this investor may not be 
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adequately diversified if the asset allocation is made to an emerging market that is almost as 
integrated into the global market as her local financial market. Thus, for global investors who seek 
superior risk-adjusted returns through international diversification, financial integration can pro
vide an alternative approach for categorising markets, in addition to the “mature” and “emerging” 
market classification.

2. Financial integration and equity market anomalies
Capital markets are said to be integrated if they offer identical rewards to investors for a similar 
level of risk (Bekaert & Harvey, 1995). So closely integrated set of markets should offer similar 
compensation for investment risks related to size, value, prior returns, or liquidity-based investing.

Financial markets that are highly integrated with the global market, with a large investor base, 
should be informationally more efficient and exhibit smaller anomaly2 premiums if anomalies are 
seen as a sign of inefficiency. Similarly, less integrated markets, being more segmented, should 
offer different compensations for similar levels of risk. The anomaly premiums could be higher in 
less financially integrated markets due to absence of mature global investors. So equity premiums 
in low-integrated markets could vary significantly from those observed in more integrated mar
kets. Hence, we can hypothesize that anomaly premium should be different for high integration 
group (HIG) and low integration group (LIG) markets.

The differences in behaviour of anomalies at high and low levels of financial integration could 
also be in terms of strength, i.e., anomalies may be stronger or weaker for different integration 
group markets. The difference in nature of anomaly premiums might just not be restricted to their 
relative size. The anomaly premiums also be directionally different. It is possible that less inte
grated markets, will be more segmented and are likely to have absence of sophisticated global 
investors resulting in higher volatility, lower levels of liquidity and highly sentiment driven. Studies 
have found that less mature markets are more prone to overreaction (Ahmad & Hussain, 2001; 
Wu, 2011). Markets with participants prone to underreaction could exhibit momentum effect while 
contrarian effect might prevail in markets where investor overreaction dominates. In addition, 
anomalies like the asset growth effect are dependent on the nature of the domestic credit system, 
and markets may register negative investment premiums3. Hence there are strong possibilities of 
anomaly premiums varying with the level of financial integration and this issue could be empiri
cally explored.

Further, domestic returns in highly integrated markets could be better explained by the world 
factors due to their greater openness than low-integrated markets. However, local factors could 
still play a dominant role in explaining the variance of their portfolio returns, possibly due to 
a large domestic investor base and persistence of home bias. Home bias can persist even at high 
levels of integration as marginal benefits could be lower than marginal costs of diversification Levy 
and Levy (2014) Thus, the impact of global events on domestic asset prices should vary with the 
strength of financial integration between a domestic and global market. Therefore, we hypothesize 
that world factors should better explain the high integration market portfolio returns than low 
integration market portfolio returns. Finally, the comparative success of single-factor versus multi
factor models, using local and global factors in explaining domestic returns under varied financial 
integration settings warrants further examination.

Financial integration should hold strong relevance for the global investors, in addition to the 
traditional classification of “developed” and “emerging” markets. Previous studies have examined 
anomalies in international markets but not from an integration point of view. Fama and French 
(2012, 2017) analyse the size, value, and momentum in stock returns for North America, Europe, 
Japan, and the Asia Pacific regions. Our study also includes the emerging markets and explores the 
variation in anomaly premiums under different integration settings. Hollstein (2021b) evaluates 
the performance of global, regional, and local models in explaining a large set of cross-sectional 
anomalies. Hollstein (2021b) observes that global and regional factor models create substantially 
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larger average absolute alphas than local factor models, thus creating possibilities for international 
diversification of anomaly strategies. Jacobs and Müller (2020) study the pre- and post-publication 
return predictability of several cross-sectional anomalies in a range of financial markets and find 
evidence of anomaly premiums which they attribute to mispricing resulting from market segmen
tation. Jacobs and Müller (2020) also suggest further investigation into the existence of cross- 
country variation in anomaly profitability. Hou et al. (2011) identify the characteristics and asso
ciated factor portfolios like momentum and cashflow-to-price ratio that offer the highest expla
natory power for global stock returns but also acknowledge to not considering some key firm-level 
characteristics such as liquidity and asset growth, which our study includes. As empirical literature 
is fairly silent on the relationship between financial integration and asset pricing anomalies, we 
explore this issue in our study.

Against this background, the relationship between financial integration and equity market 
anomalies is studied, and the role of local and global factor models is evaluated in integration 
settings. We specifically study the performance of anomalies for the group of markets classified on 
the basis of financial integration to find evidence of significant differences in the anomaly pre
miums for integration-based groups. Then, we evaluate the performance of local, world and hybrid 
models but for the three financial integration-based classifications of sample markets. Our study 
differs from previous studies as it focuses on examining market anomalies for different financial 
integration segments.

Traditionally, financial integration has been measured by the size of financial flows from 
a market to the rest of the world and vice-versa (Lane & Milesi-Ferretti, 2003). In this study, we 
develop an alternative measure of financial integration based on information transmission 
between the sample markets. Our financial integration (FI) index is then used to classify markets 
into “high”, “medium” and “low” integration groups. This approach differs from traditional market 
classification into “developed”, “emerging” and “frontier” groups.

Using the new FI index-based classification, this study attempts to address two research issues. 
Firstly, we study the behaviour of prominent stock market anomalies for each of the three 
integration groups. Secondly, we examine the performance of local and global factors using single 
and multifactor models in explaining the cross-section of stock returns. We use the single-factor 
model capital asset pricing model (CAPM) and multifactor models, Fama and French (1992) and 
Fama & French, 2015), their world factor equivalents, and hybrid models, which combine local and 
foreign factors. We specifically examine six market anomalies i.e. size, value, liquidity, prior returns, 
profitability and asset growth. In addition, we further evaluate the role of single-factor and multi
factor pricing models (both local and global variants) in explaining returns. Past studies have 
analysed the performance of local and global factors in explaining domestic returns. Although 
prior studies (Griffin, 2002) have analysed how the global factors augment local factors in explain
ing the portfolio returns, we explore the role of global factors additionally in the context of 
financial integration. This linkage between integration and the role of global factors was missing 
in earlier strands of literature, to the best of our knowledge

This study attempts to answer the following research questions: Do market anomalies behave 
differently under alternative financial integration settings? Do anomaly premiums differ for LIG 
and HIG markets? Do multifactor factors models outperform single-factor CAPM in explaining the 
cross-section of returns for global markets? Do foreign factors play a more important role in 
explaining returns for high integrated markets?

We find size effect to be the strongest anomaly in global equity markets with a mean monthly 
premium of 2.16%. World value and liquidity premiums are 1.35% and 0.58% per month. The 
global prior returns and profitability premiums are relatively small. Investment effect is weak and 
negative, implying that high investment companies can outperform low investment companies 
across several markets.
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Financial integration doesnt seem to impact size, liquidity and investment effects as there is not 
much difference in the premia for high- and low-integrated markets. However, the value and 
profitability effect are much stronger for less integrated markets when compared to highly 
integrated markets. Further, markets with higher integration exhibit momentum, while low- 
integrated markets experience mild reversals in returns. Evaluating the power of single and 
multifactor asset pricing models, we find that Fama-French five-factor model is a better predictor 
of returns than one factor CAPM and Fama-French three-factor model. Local factor-based models 
are suitable for less integrated markets while hybrid factor models, comprising local and foreign 
factors, do a better job for more integrated markets. Our findings confirm that the performance of 
some of the market anomalies and asset pricing benchmarks vary for markets with different levels 
of financial integration. We perform a few robustness tests to support our work.

This study contributes to the literature by developing an alternative financial integration index, 
examining key equity market anomalies, and evaluating the performances of factor models for 
different financial integration group markets. Our findings add to the discussion on financial 
market integration and equity anomalies.

Section 2 provides a brief literature review related to financial market anomalies and also 
literature related to local, foreign and world factors. In Section 3, we describe data and their 
sources. The methodology for developing the financial integration index, portfolio formation and 
construction of risk factors are discussed in Section 4. Section 5 evaluates the performance of six 
prominent equity market anomalies for cross-section of markets and discusses the role of local 
and global risk factors in explaining the portfolio returns under different financial integration 
settings. Robustness tests are discussed in Section 6, while the final section includes the conclud
ing remarks on the findings from the study.

3. Literature review

3.1. Literature review—market anomalies
We examine six major equity market anomalies, namely, size, value, momentum, liquidity, profit
ability and investment, for a wide range of global markets. In empirical literature “size” anomaly is 
seen when smaller size firms provide superior risk adjusted returns in comparison with larger firms 
(Banz, 1981). It may result from presence of transaction costs (Stoll & Whaley, 1983), infrequent 
trading (Roll, 1981), illiquidity (Amihud & Mendelson, 1986), business cycles (Chan et al., 1985), 
different risk and return characteristics (Chan & Chen, 1991), prevalence of micro stocks (Fama & 
French, 2008). van Dijk (2011) finds evidence of size effect across the global markets. Few studies 
find that size effect has weakened for some markets or it has become insignificant (Crain, 2011; 
Schwert, 2003). Dimson et al. (2017) find the magnitude of small cap premium to be quite modest 
across global markets. Alquist et al. (2018) advocate size effect to be mere “fiction”.

The outperformance of value stocks over growth stocks on a risk-adjusted basis in empirical 
asset pricing is called the value anomaly. It has been attributed to various causes like risk (Fama & 
French, 1992, 1996) and overreaction (De Bondt & Thaler, 1987; Lakonishok et al., 1994). Barberis 
et al. (1998) in their study on investor sentiment attribute the value effect to overreaction by 
investors to bad news. Fama and French (2012) report the presence of value effect in their study of 
developed markets from North America, Europe, Asia-Pacific and Japan. Cakici et al. (2013) in their 
study of 18 emerging stock markets, from 1990 to 2011, find strong evidence of value effect in the 
prediction of asset returns. Alquist et al. (2018) see value effect as a prominent factor in compar
ison with size effect.

In the “momentum” anomaly, over an intermediate time horizon, the past outperformers (high 
return stocks) continue to be future outperformers, and previous period losers (low return stocks) 
remain future underperformers (Jegadeesh & Titman, 1993). Momentum anomaly has been 
attributed to various factors like sectoral returns (Liu & Zhang, 2008; Moskowitz & Grinblatt, 
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1999), past trading volume (Lee & Swaminathan, 2000), investor biases in their processing of 
information (Barberis et al., 1998), macro-economic variables (Chordia & Shivakumar, 2002) and 
positive earnings surprises (Novy-Marx, 2015). Several mature and emerging markets have been 
studied in empirical literature and momentum and contrarian anomalies have been identified in 
various mature and emerging markets (Antoniou et al., 2007; Chui et al., 2010; Hanauer & 
Lauterbach, 2019; Rouwenhorst, 1998; Vu, 2012)

When less liquid (low volume) stocks offer higher returns over more liquid (higher volume) 
stocks, it is characterized as a liquidity anomaly. Returns have been found to have a negative 
relationship with liquidity as the investors have to be compensated for the risk of holding stocks 
with poor liquidity. Amihud and Mendelson (1986) and Lee and Swaminathan (2000) have docu
mented the role of liquidity in asset pricing models. In empirical literature too, a negative relation
ship between returns and liquidity has been identified for several mature and emerging equity 
markets (Chiang & Zheng, 2015; Drew et al., 2006; Gharghori et al., 2009; Gregoriou et al., 2016).

Empirical studies have found evidence of a positive relationship between profitability and 
returns. The studies on mature markets found that higher profitability leads to higher returns 
(Artmann et al., 2011; Cohen et al., 2002; Fama & French, 2008; Fitzpatrick & Ogden, 2009; Haugen 
& Baker, 1996; Novy-Marx, 2013). Fama and French (2008) show that profitability anomaly exists in 
smaller shares and find a positive relationship between the two. Aharoni et al. (2013) find evidence 
of a positive relationship between expected profitability and returns. For emerging markets, the 
evidence on the positive relationship between profitability and returns is mixed. Chen et al. (2018) 
in their study of 33 markets register a less significant profitability effect in emerging markets and 
confirm that profitability measured through quarterly updates, like earnings, is superior than 
annual updates in predicting returns. Foye (2018) finds evidence of significant profitability pre
mium in Eastern Europe and Latin America but not in Asia. Leite et al. (2018) find little evidence of 
profitability effect in their study for 12 emerging markets.

Investment effect, also called the asset growth effect, refers to the tendency of firms with high 
asset growth to generate lower returns in the future. Investment effect is attributed to rational 
factors like optimal investment effect (Watanbe et al., 2013). Other studies link investment effect 
with market mispricing, resulting from overinvestment by empire-building managers (Titman et al., 
2004) or investors’ extrapolation of past growth rate into future periods (Cooper et al., 2008; Li & 
Sullivan, 2015). Watanbe et al. (2013) report stronger asset growth effect in informationally 
efficient markets and see asset growth effect as rational asset pricing. Investments decrease 
the level of risk thus bringing down the risk-adjusted returns. Later, Titman et al., 2004) lend 
support to the optimal investment effect hypothesis and find evidence of strong investment effect 
for developed financial markets but report a weak and insignificant asset growth effect for 
developing markets. Evidence on investment effect is also mixed. Fama and French (2008) find 
strong returns coming only from small firm stocks. Watanbe et al. (2013) also reports negative 
investment spreads for some markets. Foye (2018) finds a weak relationship between past asset 
growth and future returns in emerging market firms and attributes it to a strong concentration of 
ownership, which can gain benefits from investments for its controlling shareholders. Gonenc and 
Ursu (2018) study emerging markets and report that only during the 2008 financial crisis is there 
a significant and negative relationship between investment rates and stock returns and not for rest 
of the periods, especially for firms with low research intensity. Leite et al. (2018) report negative 
investment premiums and find limited evidence of investment effect in the 12 emerging markets 
they study.

3.2. Literature review—local, foreign and world factors
In prior research, asset pricing tests have been performed using local as well as global factors. 
Financial markets are believed to be fully integrated if the assets with similar risk offer identical 
expected returns, irrespective of the market. However, even in highly integrated markets investors 
display a preference for home assets and as a result, various asset pricing models with 
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international factors are unable to explain domestic returns (Bekaert et al., 2002). Griffin (2002) 
finds domestic factor models to be superior in explaining returns and they also have lower pricing 
error compared to world factors. Shackman (2005) identifies a strong positive relationship between 
various measures of market integration and risk-adjusted excess returns because in mature 
markets, ease of access to less-risky bonds offers a risk premium to equity investors and vice 
versa in emerging markets. Bekaert et al. (2011) find that the level of segmentation has still 
remained significant due to non-regulatory factors like political risk and the regions stock market 
development. Cakici et al. (2013) find evidence of emerging market segmentation as local returns 
are poorly explained by USA and global factors. Chiang and Zheng (2015) find the local and foreign 
components of the Fama and French factors to have high explanatory power for local excess stock 
returns, even though magnitude is mostly higher in case of the domestic components. Fama and 
French (2017) test their five factor model internationally for North America, Europe, and Asia 
Pacific regions and find that global five-factors fail to explain the regional portfolios. Leite et al. 
(2018) report superior performance of local factors, compared to USA and global factors, in 
explaining portfolio returns.

4. Data and its sources
For developing FI index, monthly USD values of MSCI indices are obtained for 47 mature and 
emerging markets. MSCI indices are used owing to their uniformity in construction methodology 
since the study involves the cross-section of world markets.4 Some markets are excluded as their 
MSCI indices are unavailable for sufficiently long periods warranted by the present study. MSCI 
world index is used as a global market proxy. The study period is from January 1999 to 
December 2019. This period has been selected so that its long enough to draw reasonable 
interpretations and cover both upturn and downturn phases in the market cycle. The 
starting year has been consciously chosen to avoid structural breaks owing to Asian market crisis 
which had withered considerably by 1998.5 After developing the new FI index, markets are divided 
into three groups based on the rankings of the developed FI index. Returns and volatility data are 
derived from the monthly adjusted closing prices of the MSCI indices.

In the next step, the performance of market anomalies is analysed, and asset pricing tests are 
conducted for 25 equity markets which form part of our original sample of 47 countries. Sample 
markets were excluded if they did not exhibit the threshold breadth required for constructing well- 
diversified decile portfolios. In addition, the study of anomalies requires a certain width in the 
market. Finally, twenty-five markets are studied where the number of listed companies is consis
tently more than 250, as per WDI data, between 1999 and 2019 and for which the MSCI is also 
available.

All stock prices used in the study are denominated in USA dollars (USD) to control currency 
fluctuations and homogeneity from an international investors perspective. Monthly stock prices, 
adjusted for splits and dividends, have been converted into percentage returns for further estima
tion. Dollar-denominated month-end yields on 91-day USA treasury bills are used as a risk-free 
proxy. Due to the thinness of data the periods of study vary between countries. This was owing to 
missing price observations and/or non-availability of company attributes such as market cap, price- 
to-book ratio, etc. which are needed for stock classification and forming our decile portfolios. Our 
selection procedure is inspired by Evans and Archer (1968) who advocate that a minimum of eight 
shares are required in a portfolio for controlling unsystematic risk. The process shall ensure that our 
univariate-sorted decile portfolios have less than eight securities at no point during the study period, 
making them reasonably diversified. The list of sample countries along with their market proxies and 
study periods is given in Table 1. The MSCI and market-level data have been sourced from 
Bloomberg. For countries where data was thin, we use Thomson Reuters Eikon (Refinitiv).

Finally, we compile annual data for six company attributes. This is because portfolio revisions 
based on these attributes are done on an annual basis. Market capitalization is used as a proxy for 
size. Price-to-book value (PB) is used to measure the value effect. Momentum is calculated on past 
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six-month returns. The liquidity factor is created from the average of monthly trading volumes. 
Return on equity is used as a measure of profitability. Finally, investment is derived from the 
percentage change in total assets since the previous year.

In our study, accounting principles are likely to impact only the profitability ratio factor derived 
from return on equity. While other data points like market capitalisation, price to book value, prior- 
returns (momentum), liquidity have standardised definitions. There exist uniform definitions for the 
accounting values we have used from Refinitiv, and Bloomberg. The ratios have been used to 
classify the companies in each country. All company data points, for a given market, have been 
sourced from a single platform in our country-based analysis.

Table 1. Data description: country-wise market indices and data periods

Country Market Index Used Time Period
Australia S&P/ASX 200 2001–2019

Brazil Sao Paulo Stock Exchange IBrX 
Index

2004–2019

Canada S&P/TSX Composite Index 1999–2019

China Shanghai Stock Exchange 
Composite Index

2004–2019

Egypt EGX 30 Index 2007–2019

France CAC Index 2002–2019

Germany DAX Index 2002–2019

Hong Kong Hang Seng Index 2000–2019

India NSE 500 Index 2004–2019

Indonesia Jakarta Stock Exchange Composite 
Index (JCI)

2006–2019

Israel TA-125 Index 2006–2019

Italy FTSE MIB Index 2002–2019

Japan TOPIX 500 Index 2004–2019

Malaysia FTSE Bursa Malaysia 100 Index 2001–2019

Pakistan Karachi All Share Index 2003–2019

Singapore FTSE Straits Times Index (STI) 2004–2019

South Africa JSE All Share Index 2002–2019

South Korea KOSPI Index 2002–2019

Spain IBEX 35 Index 1999–2019

Sweden OMX Stockholm Benchmark Index 1999–2019

Taiwan Taiwan Stock Exchange Weighted 
Index

1999–2019

Thailand Stock Exchange of Thailand SET 
Index

2000–2019

Turkey Borsa Istanbul 100 Index 2001–2019

UK FTSE All-Share Index 1999–2019

USA S&P 500 Index 1999–2019

The table lists the sample countries for which equity market anomalies are studied along with asset pricing tests. The 
local stock market indices used in the study are mentioned along with data period used for each country 
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Asset pricing tests are performed using local as well as global factors. USD denominated 
percentage returns on local market indices are employed as a proxy for the market factor. 
Global factors have been constructed, both on value and equally weighted basis. We use market 
capitalization to create the value weights.

5. Methodology
The study is conducted in three stages, and the methodology for each step has been discussed 
separately. In the first stage, FI index is created for 47 countries. Next, the monthly closing prices 
of the MSCI indices are used to generate percentage returns and conditional volatility to be used 
for Diebold and Yilmaz (2012) methodology. Then the financial integration index values are used to 
classify the 47 markets into three groups of high, medium and low integration groups. The top 15 
markets are classified into HIG, the next 16 into medium integration group (MIG), and last 16 
into LIG.

5.1. Developing financial integration index (fi index)
The most popular definition of financial integration is related to the law of one price which states 
that once the underlying risk has been accounted for, the price of an asset should be similar across 
the integrated markets. However, there is no standard measure of financial integration as there 
are many types of financial transactions and countries impose a complex array of price and 
quantity controls on a broad assortment of financial transactions (Eichengreen, 2001).

The various measures of financial integration have been grouped into three broad categories: de 
jure, de facto, and hybrid indicators by Quinn et al. (2011). Most de jure indicators have emerged 
out of the IMFs Annual Report on Exchange Arrangements and Exchange Restrictions (AREAER) 
which captures the rules and regulations, along with restrictions, that govern the current and 
capital transactions of residents for various countries. Another de jure measure is the Heritage 
Index, but its methodology is not public. However, de jure measures are unable to capture the 
subtle but crucial differences in capital control regimes, as legal restrictions are enforced differ
ently and can cause flows in capital to other assets (Quinn et al., 2011).

De facto measures of integration can be quantity-based or price-based. The underlying principle 
of price-based measurement of financial integration is the “law of one price,” which holds in the 
case of full financial integration. Beta convergence, Sigma convergence, Variance Ratio,

Asymmetric Dynamic Conditional Correlation model (ADCC), Dynamic Cointegration, Market 
Synchronization of financial market cycles, Copulas, Diebold and Yilmaz methodology are some 
of the key price-based measures of integration. We use Diebold and Yilmaz (DY) methodology 
(2012) for developing FI Index as it is superior in the identification of spillover trends and cycles. 
This allows us to quantify the cross-market directional returns spillovers (pairwise spillovers), 
thereby providing further insights into financial market linkages for the sample markets. DY 
methodology brings out the information linkages as it explicitly measures the gross spillovers 
between multiple series and thus helps redefine financial integration in terms of information 
transmission. It also helps us decompose shocks from each market to the rest of the world and 
vice versa using generalized vector autoregressive (VAR) framework (Koop et al., 1996; Pesarana & 
Shin, 1998). This methodology is superior to the VAR methodology (Sims, 1980) as it can be used to 
measure the return and volatility spillovers, both within and across the markets, revealing spillover 
trends, cycles, bursts, etc. The spillover index is constructed by aggregating the contribution of 
forecast error variance of variable i (i = 1,.,N) to that of variable j (j = 1, . . ., N), for all i ≠ j. N-variable 
VAR of order p can be written as: 

xt¼∑p
i¼1Φixt� i þ εt (1) 
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where ∑ is the variance of the error terms which are independently and identically distributed. 
It can be also written in moving average form as xt = ∑1i¼1Aiεt� i where Ai = ∑p

j¼1ϕjAi� j. The H step 

ahead forecast error variance decomposition (θg
ij Hð ÞÞ is defined as follows: 

θg
ij Hð Þ ¼

σii
� 1 ∑H� 1

h¼0 ðe0iAh ∑ej Þ2

∑H� 1
h¼0 ðe0iAh ∑A 0

hejÞ
(2) 

where ∑ is the variance matrix for the error term of VAR, σij is the standard deviation of the 
error term for the ith equation and ei is the selection vector with one for the ith element and zero 
otherwise. Each forecast error variance decomposition is normalized by the row sum as: 

θg
ij Hð Þ ¼

θg
ij Hð Þ

∑N
j¼1 θg

ij Hð Þ
(3) 

Connectedness is the summation of cross-variance shares, which are the fraction of the H step 
ahead error variances in forecasting xi due to shocks to xj. Directional Connectedness is 
a measure of the connectedness that captures the shocks received by vector i from all other 
vectors j and vice versa. For our study, a bivariate relationship for each market is captured 
using DY methodology and linkages are studied between a market i and MSCI world index as 
the global market proxy. The transmission from the global market to the local market and vice 
versa in returns, as well as volatility, is computed. For our study, the DY Methodology will be 
run on four series: markets MSCI monthly returns, markets MSCI monthly conditional volatility 
derived through EGARCH (1,1), world MSCI monthly return, and world MSCI monthly conditional 
volatility derived through EGARCH (1,1). All price series are stationary at first difference using 
Augmented Dickey-Fuller Test as illustrated in Appendix II table. For the sake of parsimony of 
parameters, we prefer the EGARCH (1,1) for deriving the conditional volatility (see Kim & Wang, 
2006).

Using the DY methodology we derive the spillover data for return and volatility spillover from the 
world to the local market and also get the return and volatility spillover from the local market to 
the world. The sample spillover matrix is for 18.5 years since the estimation of returns spillovers 
and volatility spillovers is undertaken by using the 30-month rolling samples. We obtain four 
spillover values, namely, return spillover from world to market i, return spillover from market i to 
world, volatility spillover from world to market i, and volatility spillover from market i to the world. 
These four spillover values are summated to calculate our FI index for each market using the 
following formula, FI Index = (Sum of four spillovers /400). The forty-seven sample countries are 
ranked on FI index and then classified into three financial integration groups: HIG, MIG, and LIG, 
including 15, 16, and 16 markets, respectively.

In the next stage, six prominent equity market anomalies i.e. size, value, momentum, liquidity, 
profitability, and investment, are evaluated for 25 sample markets that meet the criterion of 
having a minimum of 250 companies consistently listed between 1999 and 2019. Each market 
in this revised sample is labelled as one belonging to HIG, MIG, LIG, depending upon its original 
status in the first stage. As a result, 8, 9, 8 countries are part of our HIG, MIG and LIG, respectively 
(see Table 2) 6

5.2. Market anomalies and risk factors: estimation procedure
We then undertake the portfolio construction for the decile portfolios. For each sample market, 
portfolios are formed based on market capitalization (size), price-to-book ratio (value), prior 
returns (6-month momentum), average trading volume (liquidity), return on equity (profitability), 
and percentage change in total assets in the previous year (investment). Equally weighted monthly 
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returns are estimated for the sample portfolios that are rebalanced annually (semi-annual basis in 
case of momentum portfolios).

More specifically, we evaluate the annually rebalanced portfolios for these characteristics. These 
portfolios are rebalanced for a maximum of 21 years (1999–2019). The year-end values available 
by December-end for year t-1, are used to rank the securities based on their stylised character
istics. Portfolio returns are tabulated from the January of the year t up to December of year t. The 
univariate sorted portfolios are rebalanced based on the latest information set available for the 

Table 2. Information spillovers and financial integration index for the sample markets

Country

Return and 
volatility 
spillovers 

from world 
to country 

(200)

Return and 
volatility 
spillovers 

from 
country to 

world (200)

Sum of 
country 

and world 
Spillover

Total 
Spillover

Financial 
Integration 

Index 
Value

High 
Integration

United States 102.37 93.11 195.48 400 0.489

UK 93.49 95.01 188.5 400 0.471

France 96.05 88.33 184.38 400 0.461

Germany 98.59 84.19 182.78 400 0.457

Canada 87 88.69 175.69 400 0.439

Sweden 88.4 87.2 175.6 400 0.439

Australia 90.86 82.79 173.65 400 0.434

Spain 83.71 79.87 163.58 400 0.409

Medium 
Integration

Italy 85.26 77.37 162.63 400 0.407

Singapore 81.45 77.73 159.18 400 0.398

Hong Kong 75.44 76.78 152.22 400 0.381

Brazil 73.58 78.23 151.81 400 0.380

South Korea 81.47 68.99 150.46 400 0.376

South Africa 86.5 63.74 150.24 400 0.376

Taiwan 66.28 72.43 138.71 400 0.347

Japan 70.96 66.36 137.32 400 0.343

Indonesia 70.07 52.15 122.22 400 0.306

Low 
Integration

India 52.37 66.34 118.71 400 0.297

Thailand 64.73 52.02 116.75 400 0.292

China 49.7 61.93 111.63 400 0.279

Pakistan 73.86 37.2 111.06 400 0.278

Malaysia 58.03 51.95 109.98 400 0.275

Turkey 46.28 53.55 99.83 400 0.250

Israel 33.14 49.18 82.32 400 0.206

Egypt 24.08 43.42 67.5 400 0.169
In this table, we show the level of return and volatility spillovers from a given country i to the rest of the world and 
vice-versa. Calculated using Diebold and Yilmaz methodology (2012), each of the four spillovers can have a maximum 
value of 100. The FI Index for a country is estimated using the ratio of the sum of the spillovers to total spillovers. FI 
index = (sum of four spillovers/ 400) 
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characteristics at the end of December t. This exercise is undertaken every 12 months, for 
each year, for all characteristics except momentum. For prior-return portfolios, six-month portfo
lios are created because our preliminary findings and previous studies have identified half-yearly 
returns to be superior to annual returns (Dimson et al., 2017). So we use the information available 
at June-end and December-end for rebalancing our prior-return portfolios.

In the case of size (S) the portfolios from S1 to S10 are created and equally weighted monthly 
excess returns are estimated for each of these portfolios for the next 12 months. S1 represents the 
decile of companies with the smallest size (bottom 10% of the firms in terms of market capitaliza
tion). S10 portfolio contains the top 10% of the companies with the highest market cap. Deciles 
one and ten are referred to as the “corner portfolios”. Value is represented through portfolios V1 
(low value) to V10 (high value), Momentum by M1 (low momentum) to M10 (high momentum), 
Liquidity as L1 (low liquidity) to L10 (high liquidity), Profitability as P1 (low profitability) to P10 (high 
profitability) and Investment as I1 (low investment) to I10 (high investment). For each sample 
market, there are a total of 60 portfolios (10 portfolios for each of the six company characteristics). 
Average portfolio returns are then calculated for all sample markets.

Mean monthly premium for characteristic-sorted portfolios are estimated as the difference 
between average returns of corner portfolios i.e. P1 and P10 based on a given characteristic.

The relationship between financial integration and market anomalies is evaluated by comparing 
the mean premiums of different integration groups for each company characteristic e.g. size, 
value, etc. The difference in the mean premiums between HIG and LIG are then tested for 
statistical significance using the paired t-test.

There is a possibility that cross-country differences in anomaly based return premiums may arise 
due to other factors besides the level of financial integration. We specifically examine if the cross- 
sectional premiums are associated with country-wise differences in mean attributes for the 
extreme portfolios; for instance, countries with a large difference in mean firm size for small and 
large firms may report larger size base premiums. Similarly, countries with large differences in 
mean price-to-book value ratio for low and high-value firms may exhibit large value premiums and 
so on. Pearsons correlation coefficient is estimated between anomaly based return premiums and 
the absolute value of characteristic differences for all the sample markets.

Local benchmark index constituents have been used in the creation of domestic portfolios and 
factors. Domestic size, value, liquidity, and investment factors are created using the differences in 
monthly returns from smallest and largest portfolios as adopted by Aharon and Qadan (2019). 
Profitability and momentum factors are the differences in monthly returns of the highest and 
lowest portfolios. We construct both value-weighted as well as equally weighted global factors. 
Two different types of global factors are estimated, namely, foreign factors and world factors. For 
constructing value-weighted foreign factors lagged market cap weights are assigned to factor 
premiums of all the sample markets, excluding the market for which the asset pricing tests are 
being performed. Weights are revised in December each year. In the case of world factors, the 
market cap weights are assigned to all the sample countries, including the market for which asset 
pricing tests are conducted. So, the foreign factor excludes the information of the market under
estimation. These foreign factors are used along with the local factors in our asset pricing frame
work for avoiding duplication. For robustness check, we also construct equally weighted foreign 
and world factors. The foreign factor construction methodology is adopted from Griffin (2002). 
World factors include the weight of all the 25 markets being studied, while foreign factors include 
the market cap weights of 24 markets only as they exclude the local market whose portfolio 
returns are being tested. Thus, foreign factors are unique for each market as that markets unique 
respective weight is excluded in the “foreign” factor construction. Using the local, world, and 
foreign factors, portfolio returns from all sample markets are tested on prominent asset pricing 
models. (See Appendix I for Equations)
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In the final stage, we evaluate the power of single and alternative multifactor models in 
explaining returns of sixty domestic portfolios for each of 25 markets (1500 portfolios). The 
portfolios are tested on empirical asset pricing models, using local and global factors. These 
asset pricing models are CAPM, Fama-French three-factor model (FF-3), and Fama-French five- 
factor model (FF-5). See Appendix I for model specifications and equations.

Five different asset pricing frameworks are used for testing the three asset pricing models:  
(1) local factor(s)

(2) value-weighted world factor(s)

(3) local and value-weighted foreign factor(s)

(4) equally weighted world factors

(5) local and equally weighted foreign factor(s)

In sum, we evaluate 15 different asset pricing versions for each sample market, i.e. three models 
in each of the five frameworks. In all, we run 22,500 regressions for the sample countries. We 
compare the alternative models using the adjusted R2 (goodness of fit measure) to examine the 
ability of factor models to explain time-series variation in portfolio returns along the lines of Griffin 
(2002).

6. Empirical results

6.1. Financial integration index
The FI index is developed using Diebold and Yilmaz methodology, which is a type of Vector Auto 
Regression (VAR) for 47 countries from which we select 25 markets that meet our criteria for further 
estimation. Table 2 illustrates the results for these 25 markets. Eight countries; United States, United 
Kingdom, France, Germany, Canada, Sweden, Australia, and Spain are part of the “High Integration” 
group (HIG). Nine countries, Italy, Singapore, Hong Kong, Brazil, South Korea, South Africa, Taiwan, 
Japan, Indonesia, are in the “Medium Integration” group (MIG). Eight countries, India, Thailand, China, 
Pakistan, Malaysia, Turkey, Israel, Egypt, are in the “Low Integration” group (LIG). The index value 
measures the degree of openness of each market based on their return and volatility spillovers with 
the world. Sample countries are divided into three groups based on their FI index values. The index 
values range from 0.489 for the USA to 0.407 for Spain in HIG. For LIG, FI index values range from 0.297 
for India to 0.169 for Egypt. Most HIG countries have FI index values above 0.4, while markets with 
values between 0.3 and 0.4 are classified as MIG. All countries below 0.3 are LIG markets. Except for 
Japan and Israel, all other mature markets, which comprise the study, are in the “High Integration” 
group or top half of the “Medium Integrated” group of financial integration index rankings. 
Interestingly Japan and Israel, which are developed markets, fall in MIG and LIG, respectively, thus 
confirming our argument that there may be a discord between levels of maturity and financial 
integration for some of the world markets. Our financial integration classification system is useful as 
it categorises markets based on their information linkages in returns and risks, which are the two vital 
parameters in the investor decision-making process.

6.2. Performance of equity market anomalies
The results for univariate sorted decile portfolios for the sample countries are shown in Table 3 to 8. 
The mean unadjusted returns for size, value, momentum, liquidity, profitability, and investment sorted 
portfolios are provided in these tables. The mean return differentials on attribute sorted corner 
portfolios for the three integration groups are provided in Table 9. The objective is to analyse the 
relationship between financial integration and the performance of equity market anomalies.

Sharma et al., Cogent Economics & Finance (2022), 10: 2111802                                                                                                                                     
https://doi.org/10.1080/23322039.2022.2111802

Page 12 of 51



Ta
bl

e 
3.

 U
na

dj
us

te
d 

re
tu

rn
s 

fo
r 

si
ze

-s
or

te
d 

de
ci

le
s

Al
l M

ar
ke

ts

S1
S1

0
S1

-S
10

M
ea

n
t-

st
at

M
ea

n
t-

st
at

M
ea

n
t-

st
at

Al
l M

ar
ke

ts
.0

28
5*

**
(1

0.
90

)
.0

06
9*

**
(8

.0
3)

.0
21

6*
**

(8
.7

3)

HI
GH

 I
NT

EG
RA

TI
ON

 G
RO

UP

S1
S1

0
S1

-S
10

M
ea

n
t-

st
at

M
ea

n
t-

st
at

M
ea

n
t-

st
at

US
A

.0
27

8*
**

(6
.5

4)
0.

00
34

(1
.2

3)
.0

24
3*

**
(7

.9
1)

UK
.0

21
2*

**
(5

.1
5)

0.
00

12
(.3

6)
.0

20
0*

**
(6

.9
7)

Fr
an

ce
.0

21
9*

**
(2

.6
8)

0.
00

69
(1

.5
5)

.0
15

0*
*

(2
.1

0)

Ge
rm

an
y

.0
23

7*
**

(4
.0

0)
0.

00
75

(1
.6

1)
.0

16
2*

**
(3

.5
8)

Ca
na

da
.0

36
6*

**
(5

.6
7)

0.
00

56
(1

.6
2)

.0
31

0*
**

(5
.8

9)

Sw
ed

en
.0

30
4*

**
(3

.2
6)

0.
00

69
(1

.4
4)

.0
23

5*
**

(2
.6

3)

Au
st

ra
lia

.0
44

3*
**

(5
.5

7)
0.

00
73

(1
.7

1)
.0

37
0*

**
(5

.9
2)

Sp
ai

n
0.

00
34

(1
.2

9)
0.

00
11

(.3
1)

0.
00

22
(.7

7)

M
ea

n
.0

26
1*

**
(5

.7
2)

.0
05

0*
**

(4
.8

7)
.0

21
2*

**
(5

.2
9)

(C
on

tin
ue

d)

Sharma et al., Cogent Economics & Finance (2022), 10: 2111802                                                                                                                                     
https://doi.org/10.1080/23322039.2022.2111802                                                                                                                                                       

Page 13 of 51



Ta
bl

e 
3.

 (C
on

tin
ue

d)
 

M
ED

IU
M

 I
NT

EG
RA

TI
ON

 G
RO

UP

S1
S1

0
S1

-S
10

M
ea

n
t-

st
at

M
ea

n
t-

st
at

M
ea

n
t-

st
at

It
al

y
0.

00
29

(.5
3)

0.
00

18
(.3

6)
0.

00
11

(.2
5)

Si
ng

ap
or

e
.0

21
7*

**
(2

.7
1)

0.
00

73
(1

.5
6)

.0
14

4*
*

(2
.3

9)

Ho
ng

 K
on

g
.0

56
8*

**
(5

.3
2)

0.
00

55
(1

.3
7)

.0
51

3*
**

(5
.3

4)

Br
az

il
.0

31
3*

**
(3

.4
4)

0.
00

89
(1

.3
5)

.0
22

4*
**

(3
.2

1)

S.
Ko

re
a

.0
36

6*
**

(6
.3

2)
.0

14
1*

**
(2

.8
4)

.0
22

5*
**

(3
.7

6)

S.
Af

ric
a

.0
32

8*
**

(4
.4

4)
.0

10
9*

*
(2

.0
4)

.0
21

9*
**

(3
.3

0)

Ta
iw

an
.0

28
2*

**
(4

.3
1)

0.
00

29
(.6

2)
.0

25
3*

**
(6

.2
0)

Ja
pa

n
.0

18
8*

**
(4

.7
6)

0.
00

31
(.9

3)
.0

15
7*

**
(5

.6
9)

In
do

ne
si

a
.0

36
7*

**
(5

.7
8)

0.
01

22
(1

.7
7)

.0
24

5*
**

(3
.8

5)

M
ea

n
.0

29
5*

**
(5

.6
5)

.0
07

4*
**

(4
.7

6)
.0

22
1*

**
(4

.7
1)

LO
W

 I
NT

EG
RA

TI
ON

 G
RO

UP

S1
S1

0
S1

-S
10

M
ea

n
t-

st
at

M
ea

n
t-

st
at

M
ea

n
t-

st
at

In
di

a
.0

49
1*

**
(4

.8
7)

0.
01

16
(1

.6
0)

.0
37

4*
**

(5
.1

2)

Th
ai

la
nd

.0
33

1*
**

(5
.8

0)
0.

00
91

(1
.7

1)
.0

24
0*

**
(4

.5
0)

(C
on

tin
ue

d)

Sharma et al., Cogent Economics & Finance (2022), 10: 2111802                                                                                                                                     
https://doi.org/10.1080/23322039.2022.2111802

Page 14 of 51



Ta
bl

e 
3.

 (C
on

tin
ue

d)
 

LO
W

 I
NT

EG
RA

TI
ON

 G
RO

UP

S1
S1

0
S1

-S
10

M
ea

n
t-

st
at

M
ea

n
t-

st
at

M
ea

n
t-

st
at

Ch
in

a
.0

33
5*

**
(3

.9
5)

0.
01

04
(1

.5
5)

.0
23

1*
**

(3
.5

1)

Pa
ki

st
an

.0
37

3*
**

(3
.8

2)
0.

00
94

(1
.6

9)
.0

27
9*

**
(2

.9
9)

M
al

ay
si

a
.0

23
2*

**
(4

.4
0)

0.
00

61
(1

.7
4)

.0
17

1*
**

(4
.1

5)

Tu
rk

ey
0.

01
62

(1
.9

2)
0.

01
20

(1
.4

4)
0.

00
42

(.8
5)

Is
ra

el
.0

09
9*

**
(2

.6
6)

.0
09

3*
**

(2
.9

1)
0.

00
06

(.2
9)

Eg
yp

t
.0

35
1*

*
(2

.5
7)

−0
.0

03
2

(−
.5

0)
.0

38
4*

**
(3

.2
3)

M
ea

n
.0

29
7*

**
(6

.2
5)

.0
08

1*
**

(4
.3

4)
.0

21
6*

**
(4

.1
2)

Fo
r 

al
l 2

5 
sa

m
pl

e 
m

ar
ke

ts
, r

et
ur

n 
di

ffe
re

nt
ia

ls
 a

re
 e

st
im

at
ed

 b
y 

us
in

g 
co

rn
er

 p
or

tf
ol

io
s 

(S
1 

an
d 

S1
0)

 b
as

ed
 o

n 
m

ar
ke

t 
ca

pi
ta

liz
at

io
n.

S1
 a

nd
 S

10
 in

di
ca

te
 t

he
 s

m
al

le
st

 a
nd

 la
rg

es
t 

si
ze

-s
or

te
d 

de
ci

le
 

po
rt

fo
lio

s.
 *

* 
an

d 
**

* 
in

di
ca

te
 s

ig
ni

fic
an

ce
 a

t 
5%

 le
ve

l a
nd

 1
%

 le
ve

ls
, r

es
pe

ct
iv

el
y 

Sharma et al., Cogent Economics & Finance (2022), 10: 2111802                                                                                                                                     
https://doi.org/10.1080/23322039.2022.2111802                                                                                                                                                       

Page 15 of 51



Ta
bl

e 
4.

 U
na

dj
us

te
d 

re
tu

rn
s 

fo
r 

va
lu

e-
so

rt
ed

 d
ec

ile
s

Al
l M

ar
ke

ts

V1
V1

0
V1

-V
10

M
ea

n
t-

st
at

M
ea

n
t-

st
at

M
ea

n
t-

st
at

Al
l M

ar
ke

ts
.0

23
1*

**
(1

1.
79

)
.0

09
5*

**
(8

.3
5)

.0
13

6*
**

(8
.4

5)

HI
GH

 I
NT

EG
RA

TI
ON

 G
RO

UP

V1
V1

0
V1

-V
10

M
ea

n
t-

st
at

M
ea

n
t-

st
at

M
ea

n
t-

st
at

US
A

.0
16

0*
**

(3
.4

3)
.0

11
9*

**
(3

.4
4)

0.
00

41
(1

.0
8)

UK
.0

19
5*

**
(4

.2
5)

.0
07

4*
*

(2
.1

2)
.0

12
1*

**
(3

.9
2)

Fr
an

ce
.0

17
1*

**
(3

.0
9)

.0
08

9*
**

(2
.0

2)
.0

08
2*

*
(2

.1
5)

Ge
rm

an
y

.0
27

7*
**

(4
.5

9)
0.

00
83

(1
.6

7)
.0

19
5*

**
(4

.3
2)

Ca
na

da
.0

27
3*

**
(4

.3
5)

.0
17

1*
**

(3
.1

3)
0.

01
02

(1
.9

1)

Sw
ed

en
.0

17
0*

**
(3

.2
7)

0.
00

90
(1

.5
3)

0.
00

80
(1

.7
9)

Au
st

ra
lia

.0
28

1*
**

(4
.2

3)
.0

12
8*

*
(2

.2
4)

.0
15

3*
**

(3
.3

3)

Sp
ai

n
0.

00
33

(.9
8)

−0
.0

03
6

(−
1.

08
)

.0
06

9*
*

(2
.4

5)

M
ea

n
.0

19
5*

**
(6

.1
7)

.0
09

0*
**

(3
.9

7)
.0

10
5*

**
(5

.6
4)

M
ED

IU
M

 I
NT

EG
RA

TI
ON

 G
RO

UP

V1
V1

0
V1

-V
10

M
ea

n
t-

st
at

M
ea

n
t-

st
at

M
ea

n
t-

st
at

It
al

y
0.

00
60

(1
.0

3)
0.

00
19

(.3
5)

0.
00

42
(1

.0
9)

(C
on

tin
ue

d)

Sharma et al., Cogent Economics & Finance (2022), 10: 2111802                                                                                                                                     
https://doi.org/10.1080/23322039.2022.2111802

Page 16 of 51



Ta
bl

e 
4.

 (C
on

tin
ue

d)
 

M
ED

IU
M

 I
NT

EG
RA

TI
ON

 G
RO

UP

V1
V1

0
V1

-V
10

M
ea

n
t-

st
at

M
ea

n
t-

st
at

M
ea

n
t-

st
at

Si
ng

ap
or

e
.0

26
6*

**
(3

.6
6)

0.
00

90
(1

.6
6)

.0
17

6*
**

(3
.5

3)

Ho
ng

 K
on

g
.0

29
9*

**
(3

.8
9)

.0
13

0*
*

(2
.1

4)
.0

17
0*

**
(2

.6
4)

Br
az

il
.0

24
2*

**
(3

.1
3)

0.
01

31
(1

.6
8)

0.
01

11
(1

.6
1)

S.
Ko

re
a

.0
29

5*
**

(4
.8

4)
.0

18
8*

**
(3

.4
1)

.0
10

7*
*

(2
.3

7)

S.
Af

ric
a

.0
32

6*
**

(5
.1

3)
.0

12
4*

*
(2

.4
1)

.0
20

2*
**

(3
.9

5)

Ta
iw

an
.0

21
7*

**
(2

.7
9)

0.
00

45
(.8

5)
.0

17
2*

**
(2

.8
4)

Ja
pa

n
.0

11
9*

**
(2

.9
5)

0.
00

74
(1

.9
0)

0.
00

45
(1

.4
2)

In
do

ne
si

a
.0

37
5*

**
(4

.4
1)

.0
12

2*
*

(2
.0

1)
.0

25
3*

**
(3

.7
6)

M
ea

n
.0

24
4*

**
(6

.9
1)

.0
10

3*
**

(5
.6

7)
.0

14
2*

**
(5

.6
6)

LO
W

 I
NT

EG
RA

TI
ON

 G
RO

UP

V1
V1

0
V1

-V
10

M
ea

n
t-

st
at

M
ea

n
t-

st
at

M
ea

n
t-

st
at

In
di

a
.0

43
1*

**
(3

.8
1)

.0
16

1*
*

(2
.4

1)
.0

27
0*

**
(3

.1
0)

Th
ai

la
nd

.0
25

7*
**

(4
.6

2)
0.

00
82

(1
.4

7)
.0

17
6*

**
(4

.2
6)

Ch
in

a
.0

22
2*

**
(2

.8
7)

.0
16

8*
*

(2
.2

7)
0.

00
54

(1
.1

6)

(C
on

tin
ue

d)

Sharma et al., Cogent Economics & Finance (2022), 10: 2111802                                                                                                                                     
https://doi.org/10.1080/23322039.2022.2111802                                                                                                                                                       

Page 17 of 51



Ta
bl

e 
4.

 (C
on

tin
ue

d)
 

LO
W

 I
NT

EG
RA

TI
ON

 G
RO

UP

V1
V1

0
V1

-V
10

M
ea

n
t-

st
at

M
ea

n
t-

st
at

M
ea

n
t-

st
at

Pa
ki

st
an

.0
31

4*
**

(3
.7

3)
.0

11
6*

*
(2

.1
5)

.0
19

9*
**

(2
.6

8)

M
al

ay
si

a
.0

17
4*

**
(3

.0
6)

0.
00

53
(1

.4
9)

.0
12

1*
**

(3
.0

4)

Tu
rk

ey
.0

24
3*

**
(2

.6
2)

0.
01

03
(1

.1
9)

.0
14

0*
**

(2
.7

5)

Is
ra

el
0.

00
74

(1
.7

3)
.0

07
9*

*
(2

.3
3)

−0
.0

00
5

(−
.2

3)

Eg
yp

t
.0

28
9*

**
(2

.7
4)

−0
.0

02
9

(−
.3

3)
.0

31
8*

**
(4

.3
3)

M
ea

n
.0

25
1*

**
(6

.3
5)

.0
09

2*
**

(3
.8

5)
.0

15
9*

**
(3

.9
6)

Fo
r 

al
l 2

5 
sa

m
pl

e 
m

ar
ke

ts
, r

et
ur

n 
di

ffe
re

nt
ia

ls
 a

re
 e

st
im

at
ed

 b
y 

us
in

g 
co

rn
er

 p
or

tf
ol

io
s 

(V
1 

an
d 

V1
0)

 b
as

ed
 o

n 
pr

ic
e-

to
-b

oo
k 

va
lu

e.
 V

1 
an

d 
V1

0 
in

di
ca

te
 t

he
 s

m
al

le
st

 a
nd

 la
rg

es
t 

va
lu

e-
so

rt
ed

 d
ec

ile
 

po
rt

fo
lio

s.
 *

* 
an

d 
**

* 
in

di
ca

te
 s

ig
ni

fic
an

ce
 a

t 
5%

 le
ve

l a
nd

 1
%

 le
ve

ls
, r

es
pe

ct
iv

el
y 

Sharma et al., Cogent Economics & Finance (2022), 10: 2111802                                                                                                                                     
https://doi.org/10.1080/23322039.2022.2111802

Page 18 of 51



The size effect is observed for all the sample markets as small firm stocks generate higher 
returns than big firm stocks. Table 3 illustrates that the mean monthly size premium (S1-S10) is 
statistically significant, at 5% level, for 21 out of 25 countries. The highest monthly size premium is 
observed for Hong Kong (5.13%) followed by Egypt (3.84%), India (3.74%) and Australia (3.7%). In 
contrast, the size premium, though positive, is small for Israel (0.06%), Italy (0.11%) and Spain 
(0.22%). Further, mean returns, by and large, monotonically decline as one moves from small to 
big stock portfolios. The monthly global size premium stands at 2.16%, which is also significant. 
Thus, the universality of the size effect is reconfirmed as the mean size premium is statistically 
significant for all the three financial integration groups as well. Size effect does not seem to be 
impacted much by financial integration settings as the average premium is strong and almost 
similar across our integration groups.

Table 4 illustrates that the value premium (V1-V10) is positive for all markets except Israel. 
However, only 17 out of 25 markets exhibit a statistically significant value effect. High and 
significant value premiums are observed for Egypt (3.18%), India (2.70%), Indonesia (2.53%) and 
South Africa (2.02%). Israel reports the smallest value premium (−0.05%). The global monthly 
value premium is 1.36% which is also statistically significant. Globally, the value effect is compara
tively weaker and provides a premium which is 63% of the size premium. The value effect becomes 
more robust as one moves from HIGs to LIGs. Further, the value effect is comparatively weaker 
than the size effect for HIG vis-a-vis LIG. It may be noted that the value premium is about 50% and 
74% of the size premium for HIG and LIG.

Evidence on the momentum effect is mixed in the sample markets. Table 5 illustrates that nine 
out of twenty-five countries stocks’ register negative momentum premiums (M10-M1). The mean 
monthly global momentum premium is 0.22% which is not statistically significant. Significant 
momentum premiums are reported only in 4 out of 25 markets, namely, Australia (1.62%), 
Germany (1.42%), France (1.3%) and Thailand (1.14%). Thus the momentum anomaly seems to 
have faded over time for the majority of the world markets. Momentum premium is more 
pronounced and significant in the HIG markets and is recorded as 0.71% per month.

On the other hand, five out of eight LIG markets exhibit price reversals, and the mean monthly 
premium is −0.13%. The prior return patterns seem to vary for different financial integration 
settings as momentum is observable for HIG while mild contrarian behaviour is noticed in LIG 
markets. One possible reason for such price reversals could be that low-integrated markets may 
have higher proportion of volatile stocks, which can weaken the profitability of momentum-sorted 
portfolios (Lin et al., 2020). Another plausible explanation could be that, behaviourally, market 
participants in less integrated markets may be more prone to overreaction to bad news which 
results in a contrarian effect while participants in highly integrated markets could perhaps be more 
disposed towards underreaction to good news thus resulting in momentum effect (See Barberis 
et al., 1998; Chan et al. 1996). However, causes for differences in prior returns effect need further 
exploration.

The liquidity effect is visible across several sample markets as less liquid firms generate higher 
returns in most markets, consistent with Lee and Swaminathan (2000). Table 6 illustrates that the 
mean monthly global liquidity premium (L1-L10) is 58% and significant. A positive liquidity pre
mium is observed for 20 sample countries, out of which it is significant only for seven markets. 
High monthly liquidity premiums are observed for Canada (2.44%), followed by India (2.36%) and 
France (1.47%). As in the case of the size effect, liquidity premiums do not differ much across our 
financial integration groups. Thus the liquidity anomaly doesnt seem to be highly pervasive and 
also not sensitive to the level of market integration.

Table 7 illustrates that positive profitability premiums are observed in 16 sample markets where 
highly profitable firms outperform weakly profitable firms, consistent with Fama and French 
(2008). Premiums for 6 (Pakistan, Thailand, Italy, Indonesia, Spain and France) of these 16 markets 
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Table 5. Unadjusted Returns for Prior returns-sorted Deciles

All Markets

M1 M10 M10-M1

Mean t-stat Mean t-stat Mean t-stat

All Markets .0161*** (8.72) .0183*** (9.99) .0022 (1.48)

HIGH INTEGRATION GROUP

M1 M10 M10-M1

Mean t-stat Mean t-stat Mean t-stat

USA .0164*** (3.11) .0200*** (4.36) 0.0036 (.67)

UK 0.0102 (1.82) .0141*** (3.47) 0.0038 (.88)

France 0.0080 (1.29) .0213*** (4.48) .0133*** (2.77)

Germany .0141** (2.34) .0283*** (5.81) .0142*** (3.14)

Canada .0281*** (4.18) .0259*** (4.24) −0.0023 (−.40)

Sweden 0.0133 (1.75) .0157*** (2.92) 0.0024 (.39)

Australia .0194** (2.55) .0356*** (5.14) .0162*** (2.82)

Spain 0.0002 (.04) 0.0061 (1.53) 0.0059 (1.49)

Mean .0137*** (4.41) .0209*** (6.03) .0071*** (2.86)

MEDIUM INTEGRATION GROUP

M1 M10 M10-M1

Mean t-stat Mean t-stat Mean t-stat

Italy 0.0018 (.28) 0.0065 (1.37) 0.0047 (.90)

Singapore 0.0111 (1.37) .0144** (2.28) 0.0034 (.58)

Hong Kong .0185** (2.49) .0211*** (2.78) 0.0026 (.40)

Brazil .0184** (1.99) .0268*** (3.15) 0.0084 (1.10)

S.Korea .0389*** (5.06) .0275*** (3.09) −0.0114 (−1.37)

S.Africa .0222*** (3.60) .0311*** (4.43) 0.0089 (1.37)

Taiwan 0.0131 (1.79) 0.0122 (1.92) −0.0009 (−.16)

Japan .0102** (2.33) .0110** (2.51) 0.0008 (.19)

Indonesia .0292*** (3.08) .0207*** (3.13) −0.0085 (−1.13)

Mean .0181*** (4.64) .0190*** (6.35) 0.0009 (.36)

LOW INTEGRATION GROUP

M1 M10 M10-M1

Mean t-stat Mean t-stat Mean t-stat

India .0278*** (2.75) .0280*** (3.68) 0.0002 (.03)

Thailand 0.0107 (1.57) .0221*** (3.46) .0114** (2.23)

China .0171** (2.14) .0151** (2.00) −0.0019 (−.41)

Pakistan .0280*** (3.37) .0253*** (3.42) −0.0026 (−.33)

Malaysia 0.0085 (1.55) .0115** (2.51) 0.0030 (.84)

Turkey 0.0160 (1.77) 0.0081 (.94) −0.0079 (−1.63)

(Continued)
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are statistically significant. The mean monthly global profitability premium is positive and signifi
cant at 0.39%. Nine markets exhibit small negative profitability premiums. This difference from 
Novy-Marx (2013) could be due to the use of gross profits as a measure of profitability and 
inclusion of only non-financial firms in their study sample while we use return-on-equity measure 
and also include the non-financial firms. Mean profitability premiums rise sharply from 0.08% to 
0.66% as one moves from HIG to LIG markets. Thus, the profitability effect seems to be more 
pronounced for low-integrated markets. Geographically it is interesting to observe that LIG Asian 
economies generally exhibit profitability premiums while most MIG Asian economies report nega
tive premiums.

Further, all European economies, which are highly integrated, show positive premiums. In 
contrast to European markets, highly integrated countries of USA, Canada and Australia exhibit 
a negative profitability premium. The cross-sectional patterns in profitability premia need further 
attention in future research.

Except for Israel and Malaysia, other less integrated market investors seem to reward higher 
profitability stocks with higher returns. We see a clear distinction between European and non- 
European HIG markets in the case of profitability premium. All European markets have positive 
profitability premiums, while non-European markets like the USA, Canada and Australia show 
negative profitability premiums for our sample stocks over the last two decades.

Table 8 illustrates that the investment effect, also called the asset growth effect, is found to be 
positive for nine markets, which is consistent with Fama & French, 2015) contention that low 
investment (conservative) firms outperform high investment (aggressive) firms. Only the USA out 
of these nine markets shows a significant investment effect. Majority of the markets, 16 out of 25, 
experience negative investment premium, 5 of which are statistically significant. The mean 
monthly global investment premium is negative (−0.26%) and statistically significant, thus imply
ing aggressive stocks outperform conservative stocks. Interestingly, all European economies exhi
bit negative investment premiums. The net investment premiums are small and negative for all 
financial integration groups with little difference for HIG and LIG. Just like Foye (2018) and Gonenc 
and Ursu (2018), we too find that the asset-growth effect is mixed among our sample markets. 
One possible explanation for the positive relationship between asset growth and returns in various 
sample markets could be the idiosyncratic financing choices determined by institutional factors. In 
several markets, including EU and other emerging economies; bank financing is the dominant 
mode of fundraising (See Astrauskaite & Paškevicius, 2014; Langfield & Pagano, 2015), and it helps 
reduce agency costs associated with overinvestment through enhanced financial supervision 
(Harvey et al., 2004). Banks have better access to private information than bondholders in capital 
markets, who are more reliant on publicly available information (Fama, 1985). Banks have higher 
incentives to undertake information acquisition as they have large stakes in borrower funding 

LOW INTEGRATION GROUP

M1 M10 M10-M1

Mean t-stat Mean t-stat Mean t-stat

Israel .0126** (2.04) 0.0079 (1.92) −0.0047 (−.80)

Egypt 0.0088 (.79) 0.0014 (.13) −0.0075 (−.81)

Mean .0162*** (5.46) .0149*** (4.18) −0.0013 (−.52)

For all 25 sample markets, return differentials are estimated by using corner portfolios (M1 and M10) based on 
6-month prior returns. M1 and M10 indicate the smallest and largest prior returns-sorted decile portfolios. ** and *** 
indicate significance at 5% level and 1% levels, respectively 
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(Boot et al., 1993). The empirical evidence on investment anomaly seems weak and tilted towards 
a negative investment premium. However, the factors leading to marginally superior returns in 
high asset growth firms from many sample markets require further examination.

To sum up the study of average monthly unadjusted returns, we find that size and value effect 
are the dominant effects and offer the highest returns. Size premium, at 2.16% per month, is 
highest among the six anomalies analysed across all sample markets, followed by the value 
premium at 1.35% p.m. The momentum effect weans out at low levels of integration, suggesting 
that momentum strategy is better suited for HIG markets. A statistically significant liquidity 
premium is observed only in MIG markets. The profitability effect is more visible in the less 
integrated markets, and the investment effect is not observed in either of the integration groups.7

We try to explain these anomaly premium patterns across financial integration groups through 
prior literature. It is observed that size and liquidity premia are quite similar across all three 
integration groups (Table 9). Small size and low liquidity firms are generally neglected and have 
relatively lower coverage by analysts from investment advisory companies. The stocks with poor 
analyst coverage tend to have higher transaction costs and lower liquidity (Dang et al., 2019). As 
these phenomena are pretty universal in nature we observe similar size and value premia across 
all integration groups. In case of other anomalies like value (price-to-book value) and profitability 
(return on equity), the reaction of investors to new accounting-based information could be 
different in HIG and LIG markets. Many LIG markets are also emerging markets, which are more 
sentiment-driven and investors may be prone to an overreaction (Ahmad & Hussain, 2001; Tripathi 
& Gupta, 2009; Wu, 2011) to accounting-based information leading to higher premiums, unlike the 
more mature markets (Clare & Thomas, 1995).

The global mean monthly returns on six market anomalies are shown in Figure 1. The size effect 
is dominant in the world markets, followed by the value and liquidity effects. The momentum, 
profitability and asset growth anomalies are weak for global markets. Further small firms, low 
price-to-book value and less liquid stocks outperform big firms, high price-to-book value firms for 
most of the sample markets. Momentum patterns are observed for HIG markets, while most LIG 
markets exhibit weak contrarian behaviour. The profitability effect is more pronounced in LIG 
markets. The evidence on asset-growth anomaly is mixed, and mildly negative premiums are 
observed across all financial integration-based market groups.

Figure 2 illustrates mean monthly premiums for the six market anomalies across different 
financial integration groups. More financially integrated economies tend to provide lower value 
and profitability premiums than less integrated markets. Momentum patterns are stronger for 
more integrated markets. Size, liquidity and investment premiums do not vary much across varying 
financial integration settings.

Mean monthly return differentials on characteristic-sorted corner portfolios for all 25 sample 
markets and their significance is presented as a heat map in Figure 3. It contains the performance 
of equity market anomalies across the sample countries. France reports the most significant 
anomalies, i.e. 5 out of 6, the only exception being the investment effect. Five markets i.e. 
Australia, UK, Thailand, Pakistan and Indonesia, exhibit four significant anomalies. Size, profit
ability, and investment effects are significant for the US market. No significant anomaly is observed 
for Israel, while only the size effect seems strong in the case of Brazil. The heat map provides vital 
information to global investors regarding making market choices for designing anomaly based 
trading strategies in different markets. More integrated markets report a higher number of 
significant anomalies (25 out of 48) compared to less integrated markets (18 out of 48). A part 
of this result may be explained by the fact that some of the low-integrated economies have high 
market risk, and they catch much lower investor attention, leading to limited and infrequent 
trading in many financial assets from these markets.
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Table 6. Unadjusted returns for liquidity-sorted deciles

All Markets

L1 L10 L1-L10

Mean t-stat Mean t-stat Mean t-stat

All Markets .0159*** (8.84) .0101*** (9.74) .0058*** (3.67)

HIGH INTEGRATION GROUP

L1 L10 L1-L10

Mean t-stat Mean t-stat Mean t-stat

USA .0136*** (4.49) .0128*** (3.57) 0.0007 (.28)

UK .0114*** (3.20) 0.0043 (1.14) .0071*** (3.48)

France .0210*** (4.75) 0.0063 (1.29) .0147*** (3.18)

Germany .0148*** (3.94) 0.0098 (1.85) 0.0051 (1.17)

Canada .0337*** (5.31) .0093** (2.09) .0244*** (4.22)

Sweden 0.0106 (1.33) .0098** (2.07) 0.0008 (.10)

Australia .0129*** (2.67) .0127** (2.55) 0.0002 (.06)

Spain 0.0013 (.45) 0.0030 (.65) −0.0017 (−.41)

Mean .0149*** (4.22) .0085*** (6.15) 0.0064 (1.89)

MEDIUM INTEGRATION GROUP

L1 L10 L1-L10

Mean t-stat Mean t-stat Mean t-stat

Italy −0.0028 (−.75) 0.0020 (.39) −0.0049 (−1.25)

Singapore .0176*** (3.00) 0.0042 (.64) .0135** (2.52)

Hong Kong .0202*** (3.02) 0.0113 (1.87) 0.0089 (1.58)

Brazil .0147*** (3.13) .0164** (2.11) −0.0017 (−.24)

S.Korea .0225*** (3.86) .0212*** (3.85) 0.0014 (.32)

S.Africa .0226*** (3.55) .0113** (2.12) .0114** (2.05)

Taiwan .0141*** (2.75) 0.0055 (.95) .0086** (2.23)

Japan .0084*** (3.15) 0.0076 (1.78) 0.0008 (.27)

Indonesia .0249*** (6.06) 0.0144 (1.71) 0.0105 (1.25)

Mean .0158*** (5.14) .0104*** (4.73) .0054** (2.32)

LOW INTEGRATION GROUP

L1 L10 L1-L10

Mean t-stat Mean t-stat Mean t-stat

India .0385*** (5.06) 0.0149 (1.69) .0236*** (3.29)

Thailand .0114*** (4.46) 0.0114 (1.53) 0.0000 (.00)

China .0194*** (2.63) .0157** (2.25) 0.0037 (.74)

Pakistan .0159*** (3.61) 0.0120 (1.65) 0.0038 (.56)

Malaysia .0115*** (3.14) 0.0075 (1.46) 0.0039 (1.15)

Turkey .0168** (2.24) 0.0184 (1.92) −0.0016 (−.33)

(Continued)
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In sum, we confirm that returns on value, momentum (prior returns) and profitability anomalies 
vary across financial integration groups. As against this, size, liquidity and asset growth effects are 
not dissimilar for markets exhibiting different levels of financial integration. Using paired t-test, we 
examine if the difference in anomaly premiums between low and high integration groups are 
statistically significant. The t-test statistics, contained in Table 10 support evidence of significant 
differences in the average value premium of HIG and LIG returns at a 5% level of significance. 
There is also a significant difference in mean monthly premiums for prior returns and profitability 
at a 10% level of significance. No significant difference is observed in the mean monthly premiums 
for size, liquidity and investment-sorted portfolios.

We next verify if cross-sectional differences in anomaly based premiums may be an outcome of 
differences in mean characteristics for corner portfolios, the results for which are reported in 
Table 11. We find a weak association between return premiums and characteristic differences 
for our sample markets, as shown by low correlation values. Thus, we confirm that differences in 
company attributes are not a significant driver of cross-sectional differences in premiums. Prior 
research cites other important drivers of cross-sectional premiums such as financial market 
development, leverage constraints, information uncertainty, and idiosyncratic volatility (See 
Black, 1972; Frazzini and Pedersen, 2014; Bali, 2017).

Investors looking to profit from value and profitability-based strategies should prefer LIG mar
kets as the equally weighted mean premiums are significantly higher than HIG markets. Investors 
who prefer momentum strategy should focus on the eight HIG markets as returns and significantly 
higher than LIG markets. However, mean monthly premiums on size, illiquidity and investment- 
sorted portfolios do not vary with the level of financial integration. So premiums for size, liquidity 
and investment are not significantly different across the integration groups.

In the next sub-section, we examine the role of alternative asset pricing models in explaining 
returns on our anomaly based portfolios. We also evaluate the efficacy of local versus global risk 
factors on the cross-section of returns. Finally, we verify the explanatory power of these risk 
models under varying financial integration settings. 

6.3. Performance of asset pricing models
In the final stage, we evaluate the performance multifactor asset pricing models on the 1500 
domestic portfolios (60 portfolios for our 25 sample markets) using local and world factors. Three 
asset pricing models have been used as performance benchmarks, namely, one-factor L-CAPM, 
involving the local market factor, Fama-French three-factor model (L-FF-3) involving market, size, 
and value factors and Fama-French five-factor models (L-FF-5), which include profitability and 
investment factors in addition to local FF-3 factors. Three variants of each model are employed in 

Table 6. (Continued) 

LOW INTEGRATION GROUP

L1 L10 L1-L10

Mean t-stat Mean t-stat Mean t-stat

Israel 0.0075 (1.93) .0089*** (2.78) −0.0014 (−.68)

Egypt 0.0146 (1.68) 0.0023 (.23) 0.0122 (1.28)

Mean .0169*** (4.74) .0114*** (5.89) 0.0055 (1.72)

For all 25 sample markets, return differentials are estimated by using corner portfolios (L1 and L10) based on average 
traded volume. L1 and L10 indicate the smallest and largest liquidity-sorted decile portfolios. ** and *** indicate 
significance at 5% level and 1% levels, respectively 

Sharma et al., Cogent Economics & Finance (2022), 10: 2111802                                                                                                                                     
https://doi.org/10.1080/23322039.2022.2111802

Page 24 of 51



Table 7. Unadjusted returns for profitability-sorted deciles

All Markets

P1 P10 P10-P1

Mean t-stat Mean t-stat Mean t-stat

All Markets .0142*** (8.22) .0182*** (11.39) .0039** (2.12)

HIGH INTEGRATION GROUP

P1 P10 P10-P1

Mean t-stat Mean t-stat Mean t-stat

USA .0208*** (3.81) .0108*** (3.96) −.0100** (−2.49)

UK .0114** (2.40) .0123*** (3.75) 0.0010 (.33)

France 0.0088 (1.44) .0202*** (3.77) .0114*** (2.72)

Germany 0.0104 (1.63) .0157*** (3.22) 0.0053 (1.16)

Canada .0259*** (3.63) .0157*** (3.76) −.0101** (−2.10)

Sweden 0.0096 (1.33) .0161*** (3.51) 0.0065 (1.09)

Australia .0302*** (3.85) .0198*** (3.65) −.0104** (−1.96)

Spain −0.0079 (−1.46) 0.0050 (1.24) .0129*** (3.30)

Mean .0136*** (3.03) .0145*** (7.65) 0.0008 (.22)

MEDIUM INTEGRATION GROUP

P1 P10 P10-P1

Mean t-stat Mean t-stat Mean t-stat

Italy −0.0035 (−.54) .0125** (2.41) .0160*** (3.61)

Singapore 0.0068 (.80) .0114** (2.04) 0.0046 (.80)

Hong Kong .0208** (2.44) .0201*** (3.45) −0.0008 (−.11)

Brazil 0.0160 (1.87) .0163** (2.49) 0.0003 (.06)

S.Korea .0259*** (3.98) .0233*** (4.14) −0.0027 (−.54)

S.Africa .0166** (2.19) .0278*** (4.01) 0.0113 (1.57)

Taiwan 0.0125 (1.67) 0.0088 (1.52) −0.0037 (−.72)

Japan .0104** (2.30) .0099** (2.50) −0.0006 (−.19)

Indonesia .0153*** (2.67) .0301*** (4.88) .0148*** (3.09)

Mean .0134*** (4.48) .0178*** (6.35) 0.0044 (1.61)

LOW INTEGRATION GROUP

P1 P10 P10-P1

Mean t-stat Mean t-stat Mean t-stat

India .0217** (2.26) .0273*** (3.33) 0.0056 (.75)

Thailand .0130** (1.96) .0309*** (4.40) .0179*** (3.67)

China .0226*** (2.78) .0239*** (3.26) 0.0014 (.29)

Pakistan 0.0097 (1.21) .0300*** (4.94) .0203*** (3.29)

Malaysia .0157*** (2.65) .0100*** (2.61) −0.0057 (−1.34)

Turkey 0.0149 (1.50) .0224*** (2.74) 0.0076 (1.54)

(Continued)
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the study: a local factor model, a world factor version, and a hybrid model, which comprises local 
and foreign factors. The factor construction procedure has been explained in Section 3 along the 
lines of Griffin (2002). The model equations are provided in Appendix I.

We evaluate the performance of three versions of CAPM (See equations (1), (2), and (3) in 
Appendix I) on the sample portfolios. Table 12 shows the asset pricing results for local factors 
using three versions of CAPM. One factor CAPM results show that the market factor plays an 
important role in explaining security returns. Betas are significant for the sample portfolios, and 
adjusted R2 is 0.685 on an overall basis. The size and value factors also make an important 
contribution in explaining returns as the adjusted R2 is 0.765 for the L-FF-3 factor model. The 
role of profitability and investment factors in the cross-section of returns seems limited as only 
1.7% is added to the explanatory power of the L-FF-3 factor model, and adjusted R2 is reported to 
be 0.782. There seems to be no significant difference in the results of alternative finance integra
tion groups. The L-FF-5 factor model appears to be the best descriptor of asset returns with local 
factors.

Next, we evaluate the power of multifactor models in explaining sample country portfolios using 
our value-weighted (market cap) world factors (See equations 4, 5, and 6 in Appendix I). Table 13 
illustrates results for goodness of fit of asset pricing models using world factors. We observe that 
world factor models underperform local factor asset pricing models. However, the multifactor 
versions perform better than one-factor world CAPM (W-CAPM) on an overall basis. W-CAPMs 
mean goodness of fit for all countries is 0.422, while W-FF-3 and W-FF-5 are marginally better 
at explaining returns with adj-R2 of 0.444 and 0.452, respectively. We also observe that with the 
addition of Fama-French (FF) world factors to W-CAPM, the incremental performance of W-FF-3 
and W-FF-5 models vis-à-vis local FF factor models is not so pronounced in all three integration 
settings.

Comparing results across financial integration groups, one finds that the world factor models 
perform best for highly integrated economies followed by MIG and LIG. The mean adj-R2 for W-FF- 
5 are found to be 0.616, 0.439, 0.302 for HIG, MIG, and LIG markets. These findings are consistent 
with the premise that world factors shall play a more important role in economies that are more 
globalised and integrated than economies that are relatively less open. Our asset pricing results 
seem to vary with different financial integration settings.

Lastly, we employ hybrid models comprising of both local and value-weighted foreign factors 
(See Equations 7,8 and 9 in Appendix I). Table 14 illustrates results for performance of assets 
pricing models using hybrid factors. One may recall that foreign factors do not include the 
weighted returns for the local market whose portfolio returns are being evaluated, unlike the 
world factors. H-CAPM model includes local and foreign market factors. Similarly, we have the 

Table 7. (Continued) 

LOW INTEGRATION GROUP

P1 P10 P10-P1

Mean t-stat Mean t-stat Mean t-stat

Israel .0145** (2.30) .0078** (2.08) −0.0066 (−1.43)

Egypt 0.0141 (1.14) .0264** (2.25) 0.0123 (.97)

Mean .0158*** (9.63) .0224*** (6.74) 0.0066 (1.74)

For all 25 sample markets, return differentials are estimated by using corner portfolios (P1 and P10) based on return 
on equity. P1 and P10 indicate the smallest and largest profitability-sorted decile portfolios. ** and *** indicate 
significance at 5% level and 1% levels, respectively 
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(a): Unadjusted Returns for Size-sorted Decile Portfolios

0.0%

1.0%

2.0%

3.0%

4.0%

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
M

ea
n 

M
on

th
ly

 R
et

ur
n

Size-sorted Portfolios

High Integration Medium Integration Low Integration

Figure 1. Mean returns on dec
ile portfolios.(a) unadjusted 
returns for size-sorted decile 
portfolios.(b) unadjusted 
returns for value-sorted decile 
portfolios.(c) unadjusted 
returns for momentum-sorted 
decile portfolios.(d) unadjusted 
returns for liquidity-sorted 
decile portfolios.(e) unadjusted 
returns for profitability-sorted 
decile portfolios.(f) unadjusted 
returns for investment-sorted 
decile portfolios.

Note: S1 to S10 indicates the 
smallest to largest size-sorted 
decile portfolios.

(b): Unadjusted Returns for Value-sorted Decile Portfolios 
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(c): Unadjusted Returns for Momentum-sorted Decile Portfolios 
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 (d): Unadjusted Returns for Liquidity-sorted Decile Portfolios 
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H-FF-3 factor model which has additional local and foreign Fama-French factors for size and value. 
The H-FF-5 factor model has local and foreign factors for profitability and investment added to the 
H-FF-3 factor model.

Overall, the performance of hybrid models is superior to both local and world factor models. 
Mean goodness of fit for all markets are H-CAPM, H-F F-3 and H-FF-5 are 0.693, 0.776 and 0.795, 

(e) : Unadjusted Returns for Profitability-sorted Decile Portfolios 
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Figure 1. Continued.

(f): Unadjusted Returns for Investment-sorted Decile Portfolios 
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Table 9. Mean monthly return differentials on characteristic-sorted corner portfolios

Size 
(S1-S10)

Value 
(V1-V10)

Momentum 
(M10-M1)

Liquidity 
(L1-L10)

Profitability 
(P10-P1)

Investment 
(I1-I10)

All Markets 0.0216*** 0.0135*** 0.0022 0.0058*** 0.0039** −0.0026**

(t-stat) (8.73) (8.45) (1.48) (3.67) (2.12) (−2.11)

HIG 
(t-stat)

0.0212*** 0.0105*** 0.0071** 0.0064 0.0008 −0.0022

(5.29) (5.64) (2.86) (1.89) (0.22) (−1.43)

MIG 
(t-stat)

0.0221*** 0.0142*** 0.0009 0.0054** 0.0044 −0.0036

(4.71) (5.66) (0.36) (2.32) (1.61) (−1.43)

LIG 
(t-stat)

0.0216*** 0.0159*** −0.0013 0.0055 0.0066 −0.002

(4.12) (3.96) (−0.52) (1.72) (1.74) (−0.72)

Panel A contains return differentials that are estimated by using corner portfolios (decile one and decile ten) based on 
each company characteristic. For size premium, we calculate the difference between small (S1) and big firm (S10) 
stock returns. In the case of the value effect, we take the difference between low (V1) and high PB stocks (V10). For 
prior returns, past losers (M1) are subtracted from past winners (M10). In the case of momentum (M10-M1) exhibit 
a positive sign while a negative sign implies price reversals. Similarly, liquidity premium is the difference between low 
liquidity (L1) and high liquidity (L10) stocks, while profitability effect is the difference between high profitable (P10) 
and low profitable (P1) firms. Investment premium is estimated as the difference between low investment (I1) and 
high investment (I10) companies. ** and *** indicate significance at 5% level and 1% levels, respectively. 
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respectively, which are higher than counterpart local and world factor models. The FF foreign 
factors add a 1.3% additional variance of asset returns compared to FF-5 local factors.

We find that hybrid, H-FF-5, model performs better than all the competing models across the 
three integration groups. As expected, foreign factors do the best job for highly integrated 
economies. The foreign factors provide an additional explanation of asset returns to the tune of 
1.9%, 1.5% and 0.5% for HIG, MIG and LIG. Putting it all together, H-FF-5 seems to be the most 
suitable descriptor of asset pricing for high and medium integrated markets. For low-integrated 
markets, the contribution of foreign factors is marginal. Since the contribution of foreign factors is 
marginal, one can employ the L-FF-5 model as the performance benchmark for LIG markets, owing 
to its parsimonious factor structure.

After adjusting for degrees of freedom, the additional foreign factors incrementally explain 
domestic returns by about 1%. However, the superior performance of hybrid models vis-à-vis 
local factor models varies considerably across integration groups. The highest incremental expla
nation by foreign factors is registered in the case of MIG and HIG markets, while it is the least for 
LIG markets. Model-wise too, the highest incremental explanation of almost 2% is recorded from 
local FF-5 to hybrid FF-5 model in HIG markets. This is along expected lines as foreign factors do 
not contribute much in explaining returns for LIG markets. So we find H-FF-5 factor model to be the 
most suitable model for HIG and MIG markets, while the local FF-5 model seems adequate for LIG.

The absolute values of mean alphas are reported for one-factor CAPM and multifactor models 
(See Table 12–14). We observe that alphas are lower for multifactor models when compared to 
alphas for one-factor CAPM. The alphas lower when we use local or hybrid factor models as 
compared to those of world factor models and thus confirm the efficacy of local and hybrid factor 

Table 10. Testing for significance in risk and return

(1) (2) (3) (4) (5)
Integration 
Groups

Return 
Mean

t-test p-value Return 
Volatility

F-test p-value

Size HIG 0.0212 0.893 0.0377 0.129

LIG 0.0216 0.0418

Value HIG 0.0159 0.041** 0.0376 0.990

LIG 0.0158 0.0375

Momentum HIG 0.0013 0.069* 0.0503 0.108

LIG 0.0000 0.0451

Liquidity HIG 0.0055 0.655 0.0352 0.000***

LIG 0.0039 0.0525

Profitability HIG 0.0066 0.096* 0.0366 0.128

LIG 0.0059 0.0406

Investment HIG −0.0020 0.651 0.0235 0.000***

LIG −0.0027 0.0405

Mean monthly return differentials on characteristic-sorted corner portfolios for high, medium and low integration 
group markets are estimated from corner portfolios (decile one and decile ten) for high and low integration group 
markets. The premium series is created by assigning equal weights to each market. We apply t-test to check for 
significant differences in mean return series of high and low integration markets. Similarly, to test for differences in 
risk, estimated by standard deviation, we apply F-test. *, ** and *** indicate significance at 10%, 5% level and 1% 
levels, respectively. 
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models in explaining the variance in portfolio returns. Within integration groups, the mean 
absolute alpha values for HIG markets are comparatively smaller than those of LIG markets. This 
is observed for all three types of factor models-local (Table 12), world (Table 13), and hybrid 
(Table 14). These low alphas imply smaller mispricing errors and hence confirm the predictive 
superiority of multifactor models. This also confirms lower mispricing errors in multifactor models.

7. Robustness tests
We perform robustness tests to confirm that our results are not an outcome of specific estimation 
procedures. We redevelop the financial integration index using forty-month, instead of the thirty- 
month, rolling window of returns and conditional volatility. We observe no change in the classifi
cation of the HIG, MIG, and LIG markets.

(a)                                                    (b) 

(d) (c) 

(e)                        (f) 

2.12% 2.21% 2.16%

0.00%

0.50%

1.00%

1.50%

2.00%

2.50%

HIG MIG LIG

M
ea

n 
M

on
th

ly
 R

et
ur

n

Size Premium   (S1-S10)

1.05%

1.42%
1.59%

0.00%

0.50%

1.00%

1.50%

2.00%

2.50%

HIG MIG LIG

M
ea

n 
M

on
th

ly
 R

et
ur

n

Value Premium (V1-V10)

0.71%

0.09%

-0.13%
-0.25%

0.25%

0.75%

HIG MIG LIG

M
ea

n 
M

on
th

ly
 R

et
ur

n

Momentum Premium   (M10-M1)

0.64%

0.54% 0.55%

0.00%

0.25%

0.50%

0.75%

HIG MIG LIG

M
ea

n 
M

on
th

ly
 R

et
ur

ns

Liquidity Premium (L1-L10)

0.08%

0.44%

0.66%

0.00%

0.25%

0.50%

0.75%

HIG MIG LIG

M
ea

n 
M

on
th

ly
 R

et
ur

ns

Profitability Premium  (P10-P1)

-0.22%

-0.36%

-0.20%

-0.40%

-0.15%

0.10%

HIG MIG LIG

M
ea

n 
M

on
th

ly
 R

et
ur

ns

Investment Premium (I1-I10)

Figure 2. Return differentials 
on decile portfolios in three 
financial integration groups.

Note: The figures indicate the 
mean monthly return differen
tials on characteristic-sorted 
corner portfolios for high, 
medium and low integration 
group markets. HIG, MIG and 
LIG represent high, medium 
and low integration group of 
markets, respectively.
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We constructed decile portfolios in the main study. As a robustness check, we also construct 
quintile portfolios to evaluate if our anomaly based returns are sensitive to alternative portfolio 
formation procedures. We did not find evidence of significant differences in anomaly premiums for 
quintile and decile portfolio formations. Hence our results are robust for portfolio construction 
procedures as illustrated in Appendix III table. We also reconstruct our world and foreign factors 
using equal-weights instead of value-weights. Asset pricing tests are repeated using equally 
weighted versions of world factor models. We also test hybrid models involving equally weighted 
foreign factors. The results based on equally weighted factor models are similar to those for value- 
weighted factor models, reported earlier in the study. These findings are consistent with Griffin 
(2002). Thus, our asset pricing results are robust for alternative factor-weighing procedures.8

8. Conclusion
In this study, we focus on the performance of key equity market anomalies and evaluate the ability 
of alternative asset pricing benchmarks’ ability to explain such anomalies under different financial 
integration settings.

We find that size is the most dominant anomaly in world markets followed by value and 
liquidity. Value and profitability effects are stronger for less integrated markets. Highly integrated 

High Integration Group 
S1-S10 V1-V10 M10-M1 L1-L10 P10-P1 I1-I10 

USA *(+)    *(-) *(+) 
UK *(+) *(+)  *(+)  *(-) 
France *(+) *(+) *(+) *(+) *(+)  
Germany *(+) *(+) *(+)    
Canada *(+)   *(+) *(-)  
Sweden *(+)      
Australia *(+) *(+) *(+)  *(-)  
Spain  *(+)   *(+)  

Medium Integration Group 
S1-S10 V1-V10 M10-M1 L1-L10 P10-P1 I1-I10 

Italy     *(+) *(-) 
Singapore *(+) *(+)  *(+)   
Hong Kong *(+) *(+)     
Brazil *(+)      
S.Korea *(+) *(+)     
S.Africa *(+) *(+)  *(+)   
Taiwan *(+) *(+)  *(+)   
Japan *(+)      
Indonesia *(+) *(+)   *(+) *(-) 

Low Integration Group 
S1-S10 V1-V10 M10-M1 L1-L10 P10-P1 I1-I10 

India *(+) *(+)  *(+)   
Thailand *(+) *(+) *(+)  *(+)  
China *(+)      
Pakistan *(+) *(+)   *(+) *(-) 
Malaysia *(+) *(+)     
Turkey  *(+)    *(-) 
Israel  
Egypt *(+) *(+)         

Figure 3. Return differentials 
on market anomalies for sam
ple countries.

Note: For size premium, we 
calculate the difference 
between small (S1) and big 
firm (S10) stock returns. In the 
case of the value effect, we 
take the difference between 
low (V1) and high PB stocks 
(V10). For prior returns, past 
losers (M1) are subtracted from 
past winners (M10). Similarly, 
liquidity premium is the differ
ence between low liquidity (L1) 
and high liquidity (L10) stocks, 
while profitability effect is the 
difference between high prof
itable (P10) and low profitable 
(P1) firms. Finally, the invest
ment premium is estimated as 
the difference between low 
investment (I1) and high 
investment (I10) companies.* 
(+) values denote that return 
differentials are positive and 
significant at 5% level. *(-) 
values imply that return differ 
entials are negative and sta
tistically significant at 5% level 
Blank represents return differ
ential values which are not 
statistically significant
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Table 14. Goodness-of-fit of alternative asset pricing benchmarks using hybrid factors

All Markets

H-CAPM H-FF-3 H-FF-5

α adj-R2 α adj-R2 α adj-R2

All Markets 0.008 0.693 0.005 0.776 0.005 0.795

HIGH INTEGRATION GROUP

H-CAPM H-FF-3 H-FF-5

α adj-R2 α adj-R2 α adj-R2

USA 0.008 0.745 0.003 0.840 0.003 0.863

UK 0.008 0.768 0.002 0.864 0.002 0.873

France 0.008 0.718 0.003 0.790 0.002 0.804

Germany 0.007 0.703 0.003 0.777 0.004 0.793

Canada 0.010 0.685 0.002 0.777 0.002 0.794

Sweden 0.006 0.637 0.004 0.741 0.004 0.768

Australia 0.011 0.756 0.003 0.826 0.003 0.839

Spain 0.003 0.564 0.004 0.629 0.005 0.686

Mean 0.007 0.697 0.003 0.781 0.003 0.803

MEDIUM INTEGRATION GROUP

H-CAPM H-FF-3 H-FF-5

α adj-R2 α adj-R2 α adj-R2

Italy 0.003 0.733 0.003 0.798 0.002 0.808

Singapore 0.010 0.823 0.006 0.862 0.005 0.888

Hong Kong 0.011 0.566 0.007 0.722 0.010 0.747

Brazil 0.005 0.679 0.006 0.746 0.007 0.760

S.Korea 0.015 0.668 0.011 0.708 0.011 0.724

S.Africa 0.008 0.635 0.005 0.688 0.004 0.708

Taiwan 0.006 0.794 0.005 0.893 0.005 0.900

Japan 0.005 0.826 0.002 0.886 0.002 0.894

Indonesia 0.010 0.632 0.005 0.725 0.006 0.739

Mean 0.008 0.706 0.005 0.781 0.006 0.796

LOW INTEGRATION GROUP

H-CAPM H-FF-3 H-FF-5

α adj-R2 α adj-R2 α adj-R2

India 0.010 0.823 0.006 0.862 0.005 0.888

Thailand 0.008 0.659 0.004 0.747 0.003 0.775

China 0.010 0.738 0.003 0.863 0.003 0.865

Pakistan 0.007 0.576 0.005 0.649 0.008 0.677

Malaysia 0.004 0.688 0.003 0.814 0.003 0.827

Turkey 0.006 0.826 0.006 0.875 0.006 0.881

(Continued)
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markets exhibit short-term momentum while mild reversals are prominent in low-integrated 
markets. Global investment premia are negative, implying that high investment firms outperform 
low investment firms in several of our sample markets. A significant difference in the mean 
monthly premiums for value, prior returns and profitability are observed between HIG and LIG 
markets. However, no such significant differences exist for mean monthly size, illiquidity and 
investment premiums of HIG and LIG markets. Our findings have strong implications for the 
current market classification system and related market efficiency arguments. Performance of 
market anomalies seems to vary more with financial integration classification than with “devel
oped” and “emerging” market segregation criteria. Global investors could use “financial integra
tion” as an additional framework for categorising financial markets to generate significantly higher 
returns. Portfolio managers can generate superior returns through value and profitability-based 
strategies in low integration markets, while HIG markets can offer them significantly higher 
momentum premiums. A size-based investment strategy can be used across all markets.

We further evaluate the power of single and alternative multifactor models in explaining returns and 
find that the Fama-French five-factor model is a better descriptor of asset returns than the CAPM and 
Fama-French three-factor model. Local factor models work well for low-integrated markets. 
International factors are relevant, besides local factors, only in the case of more integrated markets. 
So, local factors should be augmented with international factors in the Fama-French five-factor model 
framework to evaluate more integrated market portfolios. We recommend the local factor FF-5 model 
as the performance benchmark for less integrated markets due to its parsimonious factor structure.

We conclude that the performance of equity market anomalies and asset pricing benchmarks 
varies under different integration settings. We offer a new framework to global investors for 
portfolio selection as well as performance evaluation. Ignoring the aspect of financial integration 
in asset pricing can result in compromised investment strategies with sub-optimal portfolio 
selection.
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Notes
1. Morgan Stanley classifies the countries into 

“Developed”, “Emerging” and “Frontier and 
Standalone” Markets.

2. In asset pricing domain, anomalies are seen as 
abnormalities which cannot be explained by multi- 
factor models as they violate the risk-return 

Table 14. (Continued) 

LOW INTEGRATION GROUP

H-CAPM H-FF-3 H-FF-5

α adj-R2 α adj-R2 α adj-R2

Israel 0.005 0.597 0.002 0.677 0.002 0.718

Egypt 0.007 0.504 0.012 0.641 0.011 0.665

Mean 0.007 0.676 0.005 0.766 0.005 0.787

Hybrid factor models use both local and foreign factors to explain portfolio returns. For hybrid CAPM (H-CAPM), the 
two factors are foreign and local market factors. H-FF3 factor model includes six factors, i.e. local and foreign market, 
size and value factors. The H-FF-5 factor model has four additional factors for profitability and investment (both local 
and foreign). Results are only shown for value-weighted foreign factors. The goodness of fit of these alternative asset 
pricing models is verified by comparing their mean adj-R2. Models with higher mean adj-R2 provide a better explana
tion of the cross-section of returns. The mean absolute alpha values have also been reported for these models. 
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relationship. Prominent anomalies like firm size, value, 
momentum have a rich literature, but studies on 
profitability, investment and liquidity are thin, espe
cially for emerging markets. Section two discusses lit
erature review about market anomalies.

3. Investment effect or the asset growth effect means 
higher returns are generated by firms which are con
servative in investing.

4. These 47 markets are USA, UK, Netherlands, France, 
Germany, Canada, Sweden, Australia, Switzerland, 
Denmark, Mexico, Norway, Belgium, Spain, Austria, 
Italy, Singapore, Hong Kong, Brazil, South Korea, South 
Africa, Finland, Hungary, Taiwan, Portugal, Japan, 
Czech Republic, Russia, Chile, New Zealand, Indonesia, 
India, Greece, Thailand, Peru, China, Pakistan, Malaysia, 
Poland, Argentina, Turkey, Sri Lanka, Israel, Philippines, 
Colombia, Egypt, Jordan.

5. See IMF Paper titled Recovery from the Asian Crisis and 
the Role of the IMF by IMF Staff, June 2000 https:// 
www.imf.org/external/np/exr/ib/2000/062300.htm#I

6. Table 2 illustrates that HIG countries: United States, 
UK, France, Germany, Canada, Sweden, Australia, 
Spain; MIG countries: Italy, Singapore, Hong Kong, 
Brazil, South Korea, South Africa, Taiwan, Japan, 
Indonesia; LIG countries: India, Thailand, China, 
Pakistan, Malaysia, Turkey, Israel, Egypt.

7. Due to space constraints, Tables 3–8 contain results 
only for the decile corner portfolios. Results 
from second to ninth decile portfolios can be made 
available on request.

8. Robustness test results are not included in the paper 
owing to paucity of space and can be made available 
upon request.
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Appendix I: Equations of asset pricing tests
We use different asset pricing frameworks for testing the three asset pricing models, namely, 
CAPM, Fama-French three-factor model (FF-3) and Fama-French five-factor model (FF-5). Sample 
market portfolios are tested on empirical asset pricing models. 5 different asset pricing frame
works are used for testing the three asset pricing models:

(1) local factor(s)

(2) value-weighted world factor(s)

(3) local factors and value-weighted foreign factor(s)

(4) equally weighted world factors

(5) local factors and equally weighted foreign factor(s)

CAPM test on domestic portfolios use local, world, and hybrid market factor models: 

L � CAPM : Rpt� � Rft¼ αþ β Rmt� � Rftð Þþεt (1)   

W � CAPM : Rpt� � Rft¼ αþβw WRmt� � Rftð Þþεt (2)  

H � CAPM : Rpt� � Rft¼ αþ β Rmt� � Rftð Þþβf FRmt� � Rftð Þþεt (3) 

where

Rpt—Rft  = mean excess monthly domestic portfolio return

Rmt—Rft  = local market index mean excess return

WRmt—Rft  = world market mean excess return (equal-weighted and value-weighted)

FRmt—Rft  = foreign market mean excess return (equal-weighted and value-weighted)

εt  = error term at a given time “t”

β  = slope of the market factor representing the sensitivity of market factor

βw = slope of the market factor representing the sensitivity of, equal-weighted and value-weighted, 
World market factors

βf = slope of the market factor representing the sensitivity of, equal-weighted and value-weighted, 
foreign market factor

α  = intercept or the Αlpha

The world factors and foreign factors used in this study are equal weighted or value weighted 
on market cap. Value-weighted factors are created using Griiffin (2002) methodology. For example 
world market factor is the weighted average of the local market-specific components. So WRmt 
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= wLt-1Rmt + wFt−1 FRmt, where wLt−1 is the market cap weight (w) of the local market (L) in all 
sample countries market for the previous period (t-1). wFt−1 is the fraction of the total market 
capitalization in the previous period attributable to foreign market capitalization. The world SMB, 
LMH, RWM, CMA factors are also weighted averages of their respective local factors.

Fama and French (1993) three factor model additionally uses the additional “size” and “value” 
factors to explain the portfolio returns. Size and Value factors constructed too are local, world and 
hybrid in nature 

L � FF � 3 : Rpt� � Rft¼ αþ β Rmt� � Rftð Þþs SMBtð Þþh LMHtð Þþεt (4)  

W � FF � 3 : Rpt� � Rft¼ αþβw WRmt� � Rftð Þþsw WSMBtð Þþhw WLMHtð Þþεt (5)  

H � FF � 3 : Rpt� � Rft¼ αþ β Rmt� � Rftð Þþs SMBtð Þþh LMHtð Þ

þβf FRmt� � Rftð Þþsf FSMBtð Þþhf FLMHtð Þþεt
(6) 

where

SMBt  = difference between returns on small size portfolio and big size portfolio

LMHt  = difference between returns on low value and high value portfolios

WSMBt  = equal-weighted and value weighted world size factor constructed from difference 
between returns of small size and big size portfolios of all 25 markets

WLMHt  = equal-weighted and value weighted world value factor constructed from difference 
between returns of small value and big value portfolios of all 25 markets

FSMBt  = equal-weighted and value weighted foreign size factor constructed from difference 
between returns of small size and big size portfolios of 24 markets

FLMHt  = equal-weighted and value weighted foreign value factor constructed from difference 
between returns of small value and big value portfolios of 24 markets

εt  = error term at a given time “t”

s = coefficients of small minus big (SMB) factor

h = coefficients of low minus high (LMH) factor

sw  = coefficients of world SMB factor

hw  = coefficients of world LMH factor
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sf  = coefficients of foreign SMB factors

hf  = coefficients of foreign LMH factors

The Fama & French, 2015) five factor model frameworks used in the study are given below. This 
model, in addition to FF-3 factors, uses the local, world and hybrid factors for profitability and 
investment. 

L � FF � 5 : Rpt� � Rft¼αþβ Rmt� � Rftð Þþs SMBtð Þ

þh LMHtð Þþr RMWtð Þþc CMAtð Þþεt
(7)  

W � FF � 5 : Rpt� � Rft¼ αþ β WRmt� � Rftð Þþsw WSMBtð Þ

þhw WLMHtð Þþrw WRMWtð Þþcw WCMAtð Þþεt
(8)  

H � FF � 5 : Rpt� � Rft¼ αþ β Rmt� � Rftð Þþs SMBtð Þ

þh LMHtð Þþr RMWtð Þþc CMAtð Þþβf FRmt� � Rftð Þ

þsf FSMBtð Þþhf FLMHtð Þþrf FRMWtð Þþcf FCMAtð Þþεt

(9) 

Where

RMWt  = difference in returns on local portfolios with high and low profitability i.e. robust profit
ability minus weak profitability

CMAt  = difference in returns on portfolios with low and high investment, i.e. returns of firms with 
conservative investment minus aggressive investment firms

WRMWt  = equal-weighted and value weighted world profitability factor created from difference 
between returns of high and low profitability firms of all 25 markets

WCMAt  = equal-weighted and value weighted world investment factor created difference between 
returns of low and high investment firms of all 25 markets

FRMWt = equal-weighted and value weighted foreign profitability factor created from difference 
between returns of high and low profitability firms of all 24 markets

FCMAt = equal-weighted and value weighted foreign investment factor which is difference between 
returns of low and high investment firms of all 24 markets

r = coefficients of robust minus weak (RMW) factor

c = coefficients of conservative minus aggressive (CMA) factor

rw   = coefficients of world RMW factor
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cw  = coefficients of world CMA factor

rf   = coefficients of foreign RMW factor

cf  = coefficients of foreign CMA factor

Appendix II: Testing for stationarity
Table below includes the results of stationarity tests. We use the Augmented Dickey Fuller Test to 
confirm stationarity out our time series for benchmark indices and company share prices, for each 
of the 25 markets and the world market.

At Level At First Difference

Country Index

Augmented 
Dickey Fuller 
Test statistic 
(Test critical 
values at 5% 
level is −3.4) Probability

Augmented 
Dickey Fuller 
Test statistic Probability

Australia −2.1 0.5 −13.7 0.0

Brazil −1.5 0.8 −13.1 0.0

Canada −2.2 0.5 −13.5 0.0

China −2.9 0.2 −12.9 0.0

Egypt −1.8 0.7 −13.0 0.0

France −2.1 0.5 −14.1 0.0

Germany −2.3 0.4 −13.7 0.0

Hong Kong −2.7 0.2 −13.4 0.0

India −2.6 0.3 −14.3 0.0

Indonesia −2.2 0.5 −13.2 0.0

Israel −2.1 0.5 −14.1 0.0

Italy −1.7 0.8 −13.2 0.0

Japan −1.7 0.8 −14.1 0.0

Malaysia −1.7 0.8 −13.2 0.0

Pakistan −1.8 0.7 −13.6 0.0

Singapore −2.4 0.4 −14.1 0.0

S. Africa −2.6 0.3 −15.8 0.0

S. Korea −2.5 0.3 −14.2 0.0

Spain −1.8 0.7 −13.2 0.0

Sweden −2.3 0.5 −13.7 0.0

Taiwan −2.5 0.3 −14.9 0.0

Thailand −2.8 0.2 −14.7 0.0

Turkey −2.6 0.3 −15.0 0.0

UK −2.0 0.6 −14.1 0.0

USA −0.7 1.0 −15.4 0.0

World −1.5 0.8 −14.0 0.0
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Appendix III: Testing for partition sensitivity between decile and quintile portfolios

Table below includes the results from testing portfolio partition sensitivity. We conducted 
a t-test between the mean monthly premium time series for integration groupings, of all six 
anomalies, derived from decile (10) and quintile-partitioned (10) portfolios. We also measured 
the correlations between decile and quintile portfolios’ anomaly premium times series. Table below 
includes the t-test and correlation results for anomaly premiums from decile and quintile portfolios

Decile and quintile-sorted portfolios

HIG MIG LIG
p-value Correlation p-value Correlation p-value Correlation

Size 0.070 0.95 0.020 0.94 0.133 0.88

Value 0.399 0.95 0.480 0.94 0.263 0.91

Momentum 0.511 0.96 0.806 0.95 0.811 0.94

Liquidity 0.378 0.95 0.897 0.91 0.859 0.96

Profitability 0.981 0.93 0.684 0.93 0.546 0.88

Investment 0.551 0.88 0.910 0.93 0.910 0.88
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