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Value, size, and momentum effects are extensively documented in both developed and emerging markets 
(Asness, Moskowitz, & Pedersen, 2013; Fama & French, 2012). Although their sources are sti ll under 
discussion, the fact that they exist is currently undisputable. The value, size, and momentum premiums 

became an integral part of many commonly accepted modern pricing models, like the Fama-French three-factor 
model or Carhart's four-factor model (Carhart 1997; Fama & French, 1993). They are currently often employed in 
portfolio management, investment performance evaluation, or even in legal practice for assessing damages in 
lawsuits (Mitchell & Netter, 1994) or by competition authorities to evaluate the mergers (Beverley, 2007). The 
value, size, and momentum factors are usually used as an explanation of cross-sectional variation in individual 
stock returns. However, can we also find any parallels at the macro level? Can the three described factors be used 
to forecast country returns and explain the inter-county return variation? This manuscript targets to give a 
convincing answer to these questions. 

This study investigates the characteristics of inter-country value, size, and momentum premiums. We contribute 
to the academic literature in three ways. First, we deliver fresh out-of-sample evidence for value, size, and 
momentum premiums in inter-country returns. Second, we show that these premiums are robust to the changes of 
functional currency or are representative country benchmarks. Third, we demonstrate that the country-level value, 
size, and momentum premiums tend to strengthen each other in double-sorted portfolios. We examined the listings 
of stocks in 66 countries between 2000 and 2013. 

Theoretical Basis 

The neoclassical portfolio theory proposed by Markowitz ( 1952) formed the theoretical basis for development of 
the capital asset pricing model (CAPM) by Sharpe (1964), Lintner (1965), and Mossin ( 1966). However, some 
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later empirical tests did not give an unambiguous answer on the model's validity. Since the close of the 1970s, a 
series of papers have provided observations that called the effectiveness of CAPM into question. The first article 
of the series was published by Basu ( 1977). The author conducted an empirical test in which company stocks were 
sorted according to the earnings per share to price (E/P) ratio. Basu ( 1977) demonstrated that future returns from 
stocks with a high E/P ratio are higher, and returns from stocks with a low E/P ratio are lower than estimated by 
CAPM. Banz ( 1981) and Reinganum ( 1981) sorted company stocks by their capitalization and noted that small 
company stocks brought returns that were, on an average, higher than estimated by CAPM. Fama and French 
(1992) confirmed the dependencies documented by Banz (1981) and Reinganum (1981). Basu (1983) 
documented that stocks with a low price-to-earnings-per-share (PIE) ratio brought higher returns than stocks with 
a high P/E. Rosenberg, Reid, and Lanstein (1985) demonstrated the interdependence between returns and the cash 
flows to market value (CF/MV) ratio. Stattman (1980), Rosenberg et al. (1985), and Fama and French (1992) 
noted the interdependence between returns and the book to market (B/M) ratio. Stocks with a high B/M ratio 
brought higher returns, and stocks with a low B/M ratio brought lower returns than their betas would allow. On the 
other hand, Jegadeesh and Titman (1993) observed that winners (stocks with high historical returns) generated 
better returns in successive periods than losers (stocks with low historical returns). They observed that 
interdependence was dubbed as the momentum factor. 

The aforesaid deviations from the CAPM model are just some of the capital market anomalies noted during the 
years. Fama and French (1992, 1996) brought these anomalies together and noted that they can be reduced to two 
most important ones, that is, the size effect and the value effect. Fama and French believed that factors linked with 
these effects affected returns due to additional, non-diversifiable risk factors that were not accounted for in the 
traditional beta. According to Banz ( 1981) and Reinganum ( 1981 ), the size factor was related to the small cap 
stocks effect. Banz (1981) researched U.S. company stocks quoted on NYSE between 1936 and 1975. According 
to his findings, the bottom 20% of the quoted companies by size generated returns that were, on an average, 5% 
higher than returns generated by other companies. In other words, small cap companies tend to generate higher 
returns on an average. Even though small caps are usually characterized by high betas, CAPM was unable to 
account for such high returns. Reinganum ( 1981) and Cook and Rose ff ( 1982) confirmed the company size effect 
after using a larger sample and portfolios consisting of company deciles. Identical conclusions were reached by 
Blume and Stambaugh ( 1983) and Brown, Keim, Kleidon, and Marsh ( 1983). Later, the size effect was observed 
in the U.S. and other stock exchanges by numerous researchers such as Herrera and Lockwood (1994); Heston, 
Rouwenhorst, and Weessels (1999); Rouwenhorst (1999) ; Horowitz, Loughran, and Savin (2000) ; Fama and 
French (2008), Michou, Mouselli, and, Stark (2010), and Saji, Harikumar, and Kasim (2013). Most researchers 
connected the size factor to the presence of additional systemic risk. Some of them, however, posited that the size 
factor is due to factors other than such systemic risk. For example, Amihud and Mendelson (1986) suggested that 
higher returns from small caps may compensate for their low liquidity on the stock market and their large bid-ask 
spreads. Interestingly, some of the recent research seems to suggest that recently, the size effect on developed 
markets has clearly waned or even disappeared entirely. Fama and French (2012) did not find any evidence that a 
size premium existed in the 20-year period since 1990. On the other hand, Dirnson, Marsh, Staunton, Holland, and 
Matthews (2011) reached the conclusion that the occurrence of abnormally high returns from small caps cannot be 
confirmed over longer time spans. Barry, Goldreyer, Lockwood, and Rodriguez (2002) took into account 
emerging markets, and they did not find any evidence that a size premium bas a significant influence on stock 
returns. 

The value factor is related to the so-called value stock effect, also called the value effect. This effect is the 
tendency of value stocks to generate higher risk-adjusted returns than the growth stocks. Companies are most 
often divided into value and growth ones based on the B/M ratio. As a rule, if investors are convinced that a 
company is facing a splendid future, its stocks will be valued high, translating into a low B/M ratio. If, on the other 
hand, investors assess the company's prospects as gloomy, its stocks will be valued low, causing the B/M ratio to 
soar. Research shows that low-priced companies are often undervalued and have a higher growth potential. Such 
growth potential results from, among others, the possibility to restructure the company, which can bring about a 
higher value of stocks that is foreseen by the investors. Formal statistical proofs have been given, and the presence 
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of the value effect was confirmed by Stattmann ( 1980) and Rosenberg et al. (1985). Both authors used the price to 
book value ratio as a watershed between value and growth stocks. Fama and French ( 1992) showed that from 1963 
to 1990, the B/M ratio was better able to explain returns on the U.S. market than beta and market value. Fama and 
French (l 992, 1993, 1995, 1996) believed that higher returns from stocks with a high B/M ratio are the result of 
additional systemic risk factor. Davis ( 1994) confirmed the value effect in the U.S. market, and Chan, Hamao, and 
Lakonishok ( 1991) and Capaul, Rowley, and Sharpe (1993) did so for other foreign markets as well. The value 
effect in returns was also observed by Chan et al. ( 1991) ; Fama and French (2012) ; Rouwenhorst ( 1999) ; Chui, 
Titman, and Wei (20 I 0); andAsness et al.(2013). The research conducted so far also suggests that the value factor 
seems to influence small caps the most. Taking into account the emerging markets, Barry et al. (2002) observed the 
value effect in stock returns. 

Taking into account their observations concerning the size and value factors, Fama and French ( 1993) 
demonstrated how to extend the CAPM with two additional risk factors. Their famous three-factor model 
obtained widespread attention and became commonly used. However, it turned out that it has some drawbacks. 
Over several years, it has been observed that the Fama and French model does not explain returns if the momentum 
effect occurs. The momentum effect is mainly related to the occurrence of autocorrelation between short-term 
returns from stocks. DeBondt and Thaler ( 1985) conducted a research on autocorrelation of returns. The 
researchers found strong evidence in support of the tendency of companies achieving good historical results to 
give poor returns within the next 3-5 years. The analyses conducted by Jegadeesh and Titman ( 1993, 2001) were 
similar to those ofDeBondt and Thaler ( 1985), but focused on short-term investment horizon ranging from 3 to 12 
months. Jegadeesh and Titman ( 1993) simulated 32 various investment strategies based on companies quoted on 
NYSE and AMEX between 1965 and 1989. Their observation was that stocks with high historical returns 
(winners) generate better results in successive periods than stocks with low historical returns (losers). In their 
view, a momentum strategy took a long position on the winners' portfolio and a short position on the losers' 
portfolio. Jegadeesh and Titman ( 1993) showed that differences between returns from different strategies cannot 
be explained by the CAPM model. Fama and French ( 1996) additionally showed that their model was, likewise, 
unable to explain the returns achieved from a momentum strategy. Evidence for the momentum effect in returns 
from stocks on international markets was put forward by, among others, Asness ( 1994 ), Fama and French (2012), 
Rouwenhorst ( 1999), Grinblatt and Moskowitz (2004 ), Simlai (2009), Chui et al. (2010), Vasantha, Dhanraj, and 
Varadharajan, (2012), and Asness et al. (2013). There is also evidence in favor of the momentum effect being 
successfully connected to value and size factors (Asness eta!., 2013; Fama & French, 2012). 

Carhart (1997) took the momentum effect into account and extended the Fama and French model by adding 
another variable that reflected the momentum factor in returns. Adding another variable to the model allowed it to 
explain the influence of the momentum effect on returns, something that was not possible under the CAPM and the 
Fama-French model. The model developed by Carhart (1997) was later tested by Jegadeesh (2000), Liew and 
Vassalou (2000), L'Her, Masmoudi, and Suret (2004), and Bello (2007). 

A major part of research on factor premiums has focused on interdependencies between individual factors. 
Earlier tests covering the U.S. market and developed markets showed that the size premium (if it was statistically 
significant) was stronger among small and micro-cap stocks. Fama and French (2012) showed that the value 
premium was significant for small stocks. A similar dependence was observed for the momentum premium. Hong, 
Lim, and Stein (2000) and Fama and French (2012) observed that in developed markets, the momentum premium 
was stronger among small cap stocks. Additionally, Asness et al. (2013) noted the occurrence of negative 
correlation between the value factor and the momentum factor. For emerging markets, research on 
interdependencies between factors was carried out by Cakici, Fabozzi, and Tan (2012). The authors tested 18 
emerging markets considering the time period from 1990-2011 . They observed that the value premium was 
present both among small and large cap stocks. The evidence thus gathered for emerging markets differs in part 
from interdependencies observed in developed markets. Cakici, Fabozzi, and Tan (2013) demonstrated that the 
momentum premium is larger in case of small cap stocks and decreases when the size is increased. They also 
confirmed the negative correlation between the value factor and momentum factor already observed by Asness et 
al.(2013) in developed markets. 
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The value, size, and momentum factors are traditionally used to explain cross-sectional variation in their returns. 
However, we can observe some parallels at the macro level, as it turns out that the inter-country stock market 
returns can be forecasted based on cross-country value factors. Although the evidence is not particularly abundant, 
the existing papers rather confirm the described phenomenon (Bhojraj & Swaminathan, 2006 ; Kim, 2012 ; 
Kouwenberg & Salomons, 2005). Garff (2013) analyzed a sample of 18 to 41 countries and found evidence of 
country-level value effect; however, the research lacked formal statistical inferences. Ansess et al. (2013 ), on the 
contrary, also found convincing statistical evidence, but included evidence only from 8 to 18 countries in their 
sample. 

Research Methods and Data Sources 

We investigated the issue of returns to momentum, value, and size factors in as an explanation for variation in 
cross-sectional country returns using data from 66 different countries using two types of indices. First, we used the 
MSCI indices, which guarantee identical computational methodology along all the markets. Unfortunately, MSC! 
indices are not always easily replicable, which may seem not very practical from an investor's perspective. 
Therefore, we performed another parallel research based on local indices, which in each case can be replicated at a 
low cost with a passive ETF or in the futures market. In other words, we actually performed two similar analyses 
based on slightly different basic data. In case there was no data for one type ofindex in a given country, we used the 
index from the other group. The full list of country portfolios and benchmarks analyzed in the present study is 
given in the Appendix 1. The data on prices and fundamental factors were taken from Bloomberg. 

First, we analyzed the factor returns in international returns. We sorted all the stocks in a given time on the basis 
of three factors : value, size, and momentum. We used two types of momentum: long-term (12 months) and short 
term ( 1 month) ; so, we can say that we actually employed four factors: value factor (V) - the book value to market 
value ratio (BMIVM) of the country portfolio computed according to the specific index weighing methodology; 
size factor (SJ - the market capitalization of all the companies in the country portfolio; long-term momentum 
factor (LTM) - 12-month realized rate of return in the year preceding the portfolio formation; and short-term 
momentum factor (STM) - I-month realized rate of return in the month preceding the portfolio formation. 

We included a market into the sample at a given point of time only when we had all four data pieces indicated 
above. Therefore, the number of stocks in the sample grew along with the development of worldwide capital 
markets: From 47 in the beginning of the research period to 66 in the end in case of the MSCI indices, and from 24 
to 66 in case oflocal indices. We used complete time-series data ( encompassing all the factors described above) for 
the period from May 31, 2000-November 29, 2013. We did not analyze the data for the earlier period because we 
felt that a small number of various countries in the sample could disturb the results. We performed all the 
computations on monthly data. The detailed description of the time-series used is exhibited in the Table 1. 

Based on the V, S, LTM, and STM characteristics, we constructed three separate portfolios for each factor, 
including 30% of the markets with the lowest factor, 30% of the markets with the highest factor, and the remaining 
40% of the mid-markets. We used three equal weighting schemes. Along with the factor portfolios, we also 
calculated the returns on the market portfolio. As the proxy for market portfolio, we used capitalization weighted 
average of all the markets included in the research in a given period. 

We performed all the computations in three distinct currency schemes: U.S. dollar (USD), euro (EUR), and 
Japanese yen (JPY). In other words, we converted all the data to into USD, EUR, and JPY, and delivered three 
versions of the results. It is important to note that the choice of basic currency impacts the data in three important 
ways. First, the currency fluctuations influence the variation in returns and momentum. Second, the size of the 
market measured with capitalization may change, influencing the construction of size-sorted portfolios. Finally, 
the composition of the market portfolio can differ slightly in case of each currency convention. 

Next, we built fully collateralized market-neutral (MN) long/short portfolios mimicking the behavior of certain 
factors. The collateralized MN portfolio construction was based on existing theoretical and empirical evidence in 
the field, so as to make it positively exposed to factor-related premiums. In other words, the portfolios are always 
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long in 30% of the markets, which are expected to yield the highest risk-adjusted returns, short in 30% of the 
markets, which yield the lowest risk-adjusted returns, and 100% long in the risk-free assets. Again, as in the 
previous case, the portfolios were equal weighted. Finally, the performance of the collateralized long/short MN 
portfolios was tested against four different models: zero model, market model, CAPM, and the Fama-French three 
factor model [1]. Here, we based our computations on log-returns. The first one basically assumed that the 
expected return on security was zero, so we tested whether the actual returns were statistically different from zero. 
The second model is the classical market model, as introduced by Fama et al. (1969): 

R;,= a;+/J;R,,,,+t:,,, (I) 
E(t:;,) = 0, var (t:;,) = a2, 

where, 
R11 and R,,,, are the period-! returns on security and the market portfolio,£;, is the zero mean disturbance term and 

a;, /J; , and a ,,_1 are the parameters of the market model. Identically, as in the earlier calculations, we used the value­
weighted average of all markets. 

The other model we employed is the capital asset pricing model (Lintner 1965 ; Mossin 1966 ; Sharpe 1964, 
1966). The long/short portfolios' excess returns were regressed on market portfolio's excess returns according to 
the CAPM equation: 

(2) 

where, 
Rit, R,,,,, and Rft are annual long/short portfolio, market portfolio, and risk-free returns, and a; and /J; are regression 
parameters. We used 1-monthBBALibor USD, Euribor, and Tibor to represent the risk-free rate in the USD, EUR, 
and JPY approaches. The a; intercept measures the average annual abnormal return (so called Jensen-alpha). 
Finally, the last model is the Fama-French three factor model (Fama & French, 1993 ): 

(3) 

where, 

/Jrm,PsMa,/JHML• and a ere the estimated parameters of the model. /J'"' is analogical to the CAPM beta, but it is not equal 
to it. The PsMa, /JiiML are exposed to SMBHML risk factors, which denote returns from zero-cost arbitrage portfolios, 
which are long U.S. small-caps and short U.S. large-caps (SMB), and long high BV /MV U.S. stocks and short low 
BV/MV U.S. stocks (HML). We used the factors computed by Kenneth French that are available on his website 
[2]. We used the U.S. stocks-based SML and HML factors for all the currency approaches, although it may not 
seem entirely appropriate in cases of EUR and JPY. 

In all the models, our zero hypothesis is that the alpha intercept is not statistically different from zero, and the 
alternative hypothesis states that it actually differs from zero. We found the equation parameters using OLS and 
tested them in the parametric way. 

Having tested the factor performance, we analyzed the interactions between separate factors. First, for the 
presentational purposes, we computed time-series correlation matrix of MN portfolios. We only used MSCI and 
USD approach, but the results were robust to changes in the currency or index type. Next, we provided more 
formal statistical inferences. At this stage, all the computations were based on equal weighted collateralized MN 
portfolios (the market portfolios and risk-free rate were derived identically as before). In this part of the research, 
we double-sorted countries based on V, S, LTM, and STM and used the same 30% cut-off points as before. Next, we 
constructed market-neutral long/short portfolios for each of the pair combinations. The premises of certain 

[I] A more detailed review and description of expected return models can be found for example in Cambell, Lo, &MacKinlay ( 1997) and 
Cochrane (2005). 
[2] French, K.R. (n.d.). Current research returns. Retrieved from 
http://mba.tuck.dartmouth.edu/pages/faculty/ken. french/data _ 1 ibrary.htrnl 
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long/short portfolios were based on existing previous theoretical and empirical evidence. The portfolios were in 
case of each pair long high-value, high-momentum, or small-size markets ; short low-value, low-momentum, and 
large-size markets; and long risk-free asset. Finally, we tested the described portfolios using identical procedures 
as described above against the zero, market model, CAPM, and the Fama-French three factor model. 

Table 1. Characteristics of Factor Sorted Portfolios : MSCI Indices 
Panel A: Data Converted to USO 

Returns VolatiliU'. Beta 
low mid ~ low mid ~ low mid hidi 

V 0,.2~'. 0,57% 0,68°10 5,8~'. 5,79°/o 6,~I. 1,06 1,06 1,18 
s 0,75°!. 0,52~'. 0)8% 5,76o/. 6,34% 6,09% 0,93 1,17 1,16 

L™ 0,18~'. 0,39°/4 0)19°/. 6,58% 5,94% 5,94% 1,18 1,10 1,01 
S™ 0,50-/4 0,45~~ 0,52% 6,44% 6,00% 5,87% 1,14 1,12 1,02 

Panel B: Data Converted to EUR 

Returns Vo latili U'. Beta 
low mid hi~ low mid hidi low mid ~ 

V -0,02% 0,35% 0,43% 5,06~'. 4,72% 5,61% 1,04 0,95 1,07 
s 0,52~'. 0,26~~ -0,01% 4,84~'. 5,41~-~ 5,06% 0,82 1,11 1,09 
LTM -0,03% 0,13% 0,70-/4 5,66% 4,88% 5,09°/4 1,10 1,01 0,94 

S™ 0,.27% 0,20-/4 0,32% 5,57% 4,89'}'. 4,.97% 1,08 1,01 0,96 

Panel C: Data Converted to JPY 

Returns Volatili U'. Beta 
low mid hi1di low mid hidi low mid hWI 

V 0,18¾ 0,55% 0,63% 6,(10% 6,55~'. 7,36~'. 1,05 1,04 1,14 
s 0,72% 0,46o/. 0)9°1. 6,58o/. 7,05% 6,83% 0,95 1,13 1,12 
LTM 0,18% 0,.32% 0~o 7,26% 6,75% 6,67% 1,12 1,08 1,01 
S™ 0,51% 0,.39°/4 0,5~'. 7,20-/4 6,78~'. 6,53% 1,12 1,09 1,00 

Source and Description: The Table 1 presents the return characteristics of factor portfolios. Portfolios were sorted according to 

BV/MV ("V"), capitalization (''S"), long-term momentum ("LTM"), and short-term momentum ("STM"). "Return" is an average 

monthly log-return, "volatility" is a standard deviation of monthly log-returns, and "beta" is regression coefficient calculated 

against a market portfolio. The market portfolio was computed as the capitalization weighted average of country portfolio 

returns. The data source is Bloomberg, and the computations are based on listings from 66 countries during the period from 

31/05/2000- 29/11/2013. The MSCI indices were used. The panels A, B, and C exhibit the results of the computations with all the 

data converted to USD, EUR, andJPY. 

Table 2. Characteristics of Factor Sorted Portfolios : Local Indices 

Panel A: Data Converted to USO 

Returns VolatiliU'. Beta 
low mid ~ low mid hidi low mid hi~ 

V 0,34~~ 0,59°/4 0,69°/4 5,61% 5,75~~ 6,60% 1,02 1,06 1,17 
s 0,79°/4 0,600/4 0,21% 5,88~'. 6,16~'. 5,91°!. 0,97 1,12 1,14 
LTM 0,24% 0,42% 1~'. 6,62% 5,90% 5,76% 1,17 1,08 0,98 
S™ 0,51% 0,.39°/4 0,79°/4 6,21% 6,03% 5,85% 1,10 1,11 1,02 
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V 
s 
LlM 
SlM 

V 
s 
LlM 
S1M 

low 
0.12~~ 
0,56~~ 
0,00-/4 
0,27% 

low 
0,.31-;. 
0,76o/. 
0,20"/4 
0,5~~ 

Returns 
mid 

0,.36~~ 
0,.37% 
0,18% 
0,1~~ 

Returns 
mid 
0,57% 
0,.57-;. 
0,.39"/. 
0,.36o/. 

Panel B: Data Converted to EUR 

Volatili!y 
high low mid hp 

0,45% 4,8~~ 4,75% 5,58% 
-0,01~~ 4~/4 5,1~~ 5,00-/4 
0,78% 5,62% 4,.90"/4 5,02% 
0,57% 5,299/4 4,95% 5,05% 

Panel C: Data Converted to JPY 

Volatili!y 
high low mid hp 

0,65% 6,42o/. 6,5~~ 7,.31o/. 
0,19"/. 6,65o/. 6,95-J. 6,77o/. 
0,<W/4 7,28o/. 6,78o/. 6,55-J. 
0,73% 6,98% 6,83o/. 6,61o/. 

Beta 
low mid high 

0,96 0,96 1,05 
0,87 1,03 1,06 
1,06 0,98 0,93 
1,01 1,00 0,96 

Beta 
low mid high 

1,01 1,05 1,12 
0,97 1,09 1,10 
1,11 1,07 0,98 
1,08 1,08 1,00 

Source and Description : The Table 2 presents the return characteristics of factor portfolios. Portfolios were sorted according to 

BV/MV ("V"), capitalization (''S"), long-term momentum ("LTM"), and short-term momentum ("STM"). "Return" is an average 

monthly log-return, "volatility" is a standard deviation of monthly log-returns, and "beta" is regression coefficient calculated 

against a market portfolio. The market portfolio was computed as the capitalization weighted average of country portfolio 

returns. The data source is Bloomberg, and the computations are based on listings from 66 countries during the period from 

31/05/2000- 29/11/2013. The MSCI indices were used. The panels A, B, and C exhibit the results of the computations with all the 

data converted to USO, EUR, and JPY. 

Table 3. Performance of Market- Neutral Factor Mimicking Portfolios : MSCI Indices 
Panel A: Data Converted to USO 

Zero m:>del Marl.Et model CAPM F~French Uree factor model 
Return Volatility ~ a ~ a HML Sl\,fB f a 

V 0,64% 2,.93~~ 0,00 0,6ie/4 0,09 0,45% 0,22 0,21 0,01 0,27o/. 
(l,77) (1,99) (l,72) (l,Oj) (1,99) (3,46) (l,44) (0,14) (1,25) 

s 0,64~~ 3,36o/. -0,23 0,6S-/. -0,23 0,4.So/. 0,17 0,10 -0,28 0,.3.So/. 
(1,43) (-4,74) (1,75) (-4.68) (1,83) (l,3j) (1,03) (-j,17) (1.39) 

LlM 0.7~~ 3,84o/. -0,16 o,8i-1. -0,15 o.~~ -0,29 -0,18 -0.~ 0,!Kr/. 
(1,63) (-1,73) (1,77) (-1,63) (1.04) (-3,j7) (-1,61) (-1,01) (1,75) 

SlM 0,12-;. 3,27% -0,10 0,lJ-/4 -0,10 -0,07% -0,11 -0,01 -0,07 -O,<I2o/. 
{0,4j) (-2.03) (O,j3) (-1,91) f0,28) (-1.49) (-0,12) (-1.31) (-0,09) 

Panel B: Data Converted to EUR 

Zero m:>de1 Marl.Et model CAPM Fama-French Uree factor model 
Return Volatility ~ a ~ a HML SMB f a 

V 0,62% 2,96"/4 0,03 0,6J9/4 0,03 0,44% 0,24 0,24 -0,~ 0,21% 
(2,69) (0,52) (1,(1)) (~66) (1,89) (3,85) (2,87) (-1,18) (0,95) 

s 0,66% 3,3 lo/. -0,27 0,64"/4 -0,26 0,409/. 0,15 0,10 -0,.31 0,28% 
(2,53) (-4,97) (1,65) (-4.80) (1,65) (l,25) (1.08) (-5,34) (1.15) 

LlM 0,82~~ 3,83o/. -0,16 0,81% -0,14 0,59"1. -0,31 -0,20 -0,0J 0,82o/. 
(1,73) (-2,38) (l,74) (-1,19) (1,98) (-3,82) (-1,83) (-0,64) (1,83) 

SlM 0,16'9/. 3,27% -0,12 0,1?/. -0,11 -0,06% -0,12 -0,02 -O,m 0,00"/4 

(0,61) (-2.ll) (0,59) (-1,93) (-0,25) (-1.71) (-0,10) (;-1,33) (-0.01) 
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V 

s 

LTM 

STM 

.l.erom>del 
Return Volatility 

0,48% 2,90% 
(2,10) 
0,48% 3,33% 
(1,82) 
0,63% 3,85% 
(2,10) 

-0,09"/4 3 ,23~~ 
(-0,35) 

Panel C: Data Converted to JPY 

Market model 

~ a 
0,00 0,47"/4 

(2,18) (2,07) 
-0,17 0,5(,✓~ 

(-3,99) (2,(XJ) 
-0,lO 0,65'¼ 

(-2,09) (2,17) 
-0,10 -0,07% 

(-2,38) (-0,30) 

CAPM 

~ a 
0,45~~ 
(1,98) 
0,48% 
(1,90) 
0,63% 
(2,09) 

0,08 
(2,20) 

-0,17 
(-3,97) 

-0,10 
(-2,07) 

-0,10 
(-436) 

-0,10% 
f0,39) 

Fama-French three factor model 
HML 

0,21 
(3, 43) 

0,15 
(2,06) 
-0,31 

(-3,72) 
-0,10 

(-1,36) 

0,20 
(2,34) 

0,07 
(0, 70) 

-0).1 
(-1,86) 

O,ot 
(0,10) 

p 
0,02 

(0,46) 
-0,W 

(-4,41) 
-0,02 

(-0,42) 
-0,00 

(-1,85) 

a 
0)11% 
(1,30) 

o.m1
0 

(1,56) 
0,83% 
(2,84) 

-0,07% 
(-0)6) 

Source and Description : The Table 3 presents the return characteristics of market-neutral factor mimicking portfolios. Portfolios 

were created based on BV/MV ("V" ), capitalization (''S"), long-term moment um (" LTM"), and short-t erm momentum ("STM"). 

"Return" is the average annual geometric rate of return and "volatility" is an annual st andard deviation of log-returns. HML, SMB, 

a, and ~ are model parameters computed in each case according to the model's specifications. We used log-returns in all 

computations. Data on HM Land SML factors came from Kenneth 's R. French website. The market portfol io was computed as the 

capitalization weighted average of country portfolio returns. As the proxy for the money market returns, we used 1-month bids 

for BBA Libor USD, Euribor and Tibor for USD, EUR, and JPY approaches. Numbers in brackets denote the statist ical significance 

(t -stat). The data source is Bloomberg, and the computations are based on listings from 66 count ries during the period from 

31/05/2000- 29/11/2013. The MSCI indices were used. The panels A, B, and C exhibit the results of the computations with all the 

data converted to USD, EUR, andJPY. 

V 

s 

LTM 

STM 

V 

s 

LTM 

STM 

Table 4. Performance of Market - Neutral Factor Mimicking Portfolios : Local Indices 
Panel A: Data Converted to USO 

.zero tmde1 
Return Volatility 

0,55% 
(2,66) 
0,7~~ 
(2,84) 
0,82¾ 
(2,70) 
0,40"/. 
(1.53) 

2,66% 

3,13% 

3,89¾ 

3,31¾ 

.zero m>de1 
Return Volatility 

0,54~~ 2,69°/4 
(2,54) 
0,72~~ 
(2,98) 
0,87~~ 
(2,83) 
0,43o/. 
(1,66) 

3,91% 

Market model 

~ 
0,14 

(3,55) 
-0,18 

(-3,89) 
-0,18 

(-3,08) 
-0,06 

(-1,29) 

a 
0,53% 
(2,61) 
0,73% 
(3,11) 
0,86'/4 
(2,89) 
0,41% 
(l,58) 

CAPM 

~ 
0,14 

(3,61) 
-0,l 7 

(-3,84) 
-0,17 

(-3,00) 
-0,06 

(-1,23) 

a 
0,37% 
(1,83) 
0,51% 
(2,19) 
0,64~~ 
(2,15) 
0,21¾ 
(0,82) 

Panel B: Data Converted to EUR 

Market model 

~ a 
0,00 0,5~~ 

(1,71) (2,57) 
-0.20 0,71% 

(-3,99) (3,(1)) 
-0,13 0,87% 

(-1,96) (2,84) 
-0,03 0,4J-/4 

(-0,62) (1,65) 

CAPM 

~ 
0,08 

(1,85) 
-0,19 

(-3,80) 
-0,12 

(-1,80) 
-0,03 

(-Q4@ 

a 
0,36% 
(1, 73) 

0,48% 
(2,08) 
0,65% 
(2,11) 
0,23¾ 
(0,88) 

Fama-French three factor model 
HML 

0,18 
(3,28) 

0,20 
(3,08) 
-0,33 

(-4,01) 
0,02 

(0,26) 

0,11 
(1,48) 

0,06 
(0,61) 
-0,02 

(-0,21) 
0,05 

(0,46) 

p 
0,00 

(2,13) 
-0,22 

(-4,57) 
-0,ll 

(-1,82) 
-0,07 

(-1,34) 

Fama-French three factor model 
HML 

0.22 
(3, 79) 

0,19 
(2,90) 
-0,37 

(-4,43) 
-0,02 

(-0,31) 

SMB 
0,15 

(1,90) 
0,05 

(0,58) 
-0,08 

(-0, 70) 
0,02 

(0,16) 

p 
0,02 

(0,39) 
-0)3 

(-4,39) 
-0,ot 

(-0,61) 
-0,03 

(-0.42) 
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a 
0,2.5~ .. 
(1 ,26) 

0,-U¾ 
(),77) 

0,77~. 
(2,65) 
0,18% 
(0,(l)J 

0. 

O,Y/4 
(0,9"') 
0,38~-~ 
(1,63) 

0,SWo 
(2,83) 
0).3~0 
(0,86) 



Panel C: Data Converted to JPY 

Zero model Market model CAPM F~French three factor model 
Return Volatility ~ Q ~ Q HML SMB ' Q 

V 0)9% 2,64% 0,10 0,37% 0,10 0)5% 0,19 0,12 0,05 0,23% 
(1,88) (3,05) (1 ,84) (3,06) (], 75) (3,44) (1,57) (1,58) (1.18) 

s 0,53% 3,12% -0,13 0,56'/4 -0,13 0,53% 0,19 O,o3 -0,17 0,45% 
(2,18) (-3,42) (2,34) (-3,40) (2,14) (2,84) (0,35) (-3,97) (1,91) 

LTh! 0,66% 3,91% -0,12 0,68% -0,11 0,66% -0,35 -0,05 -0,0S O,!lr/. 
(2.16) (-2,31) (2,15) (-2,30) (2,18) (-4,16) (-0,44) (-1,06) (2,71) 

STM 0,18% 3,24% -0,06 0,19'/4 -0,0S 0,16% O,oJ 0,05 -0,07 0,13% 
(01692 (-11322 (0/32 (-11312 (01652 (01452 (0149.J (-114?.J. (01502 

Source and Description : The Table 4 presents the return characteristics of market-neutral factor mimicking portfolios. Portfolios were 
created based on BV/MV ("V" ), capitalization (''S"), long-term momentum (''LTM"), and short-term momentum ("STM"). "Return" is the 
average annual geometric rate of return and "volatility" is an annual standard deviation of log-returns. HML, 5MB, a, and~ are model 
parameters computed in each case accord ing to the model's specifications. We used log-returns in all computations. Data on HML and 
SML factors came from Kenneth's R. French website. The market portfolio was computed as the capitalization weighted average of 
country portfolio returns. As the proxy for the money market returns, we used 1-month bids for BBA Libor USD, Euribor and Tibor for 
USD, EUR, and JPY approaches. Numbers in brackets denote the statistical significance (t -stat). The data source is Bloomberg, and the 
computations are based on listings from 66 countries during the period from 31/05/2000- 29/11/2013. The MSCI indices were used. The 
panels A, B, and C exhibit the results of the computations with all the data converted to USD, EUR, andJPY. 

Figure 1. Performance of Market Neutral Factor Portfolios : MSCI Indices 
Panel A: Data Converted to USO 

350¾ 

300¾ 

.:::: 250¾ 

i 200¾ 
~ 150% ,s 

100% 

j 50% 

0% 

-50%2 00 200 2007 2012 2013 

-lO(J'lo --Ivarl:'e t :fX)rtfolio --Money :m.ai:ke t - v - s - LTivl - STivl 

350% 
Panel B: Data Converted to EUR 
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j 200% 

~ 150% 
·.ei 100% 
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-100% --Ivarl:'et :fX)rtfolio --Money :m.ai:ke t - v - s - LTivl - STivl 
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Panel C: Data Converted to JPY 
250% 

200% 
i::: 

150% I 100% Ii 

·i 

1 
50% 

-100% --Il/hrre t PJrtf'OliO -IVIoney rruuke t - v -s --L1M - S1M 

Source and Description: The Figure 1 depicts the cumulative performance of market-neutral factor mimicking portfolios during 

the entire research period. Portfolios were created based on BV/MV ("V"), capitalization (''S"), long-term momentum (''LTM"), 

and short-term momentum ("STM"). Standard arithmetic returns were used. The market portfolio was computed as the 

capitalization weighted average of country portfolio returns. The MSCI indices were used. As the proxy for the money market 

returns, we used 1-month bids for BBA Libor USO, Euribor and Tibor for USO, EUR, and JPY approaches. The data source is 

Bloomberg, and the calculations are based on listings from 66 countries during the period from 31/05/2000 - 29/11/2013. The 

panels A, B, and C exhibit results of computations with all the data converted to USO, EUR, and JPY. 

350% 

300% 

i::: 250% 

J 200% 
11 150% 

,Ei 100% J 50¾ 

350% 

300% 

i::: 250% I 200% 
II 150% 
·i 100% 

1 50% 

Figure 2. Performance of Market Neutral Factor Portfolios : Local Indices 
Panel A: Data Converted to USD 

--!Vhrre t :pJrtf olio - IVIoney rnatke t -v -s --L1M 

Panel 8: Data Converted to EUR 

--!Vhrre t :pJrtf'olio - IVIoney rnatke t - v -s -L1M 
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250% 

200% 

i 150% 

11 1QQ% 
·i 150% 

-100% --1\/hr~ t p:irtfolio 

Panel C: Data Converted to JPY 

--Money malke t -v -s -L1M -S1M 

Source and Description : The Figure 2 depicts the cumulative performance of market-neutral factor mimicking portfolios 

during the entire research period. Portfolios were created based on BV/MV ("V"), capitalization (''S"), long-term momentum 

("LTM"), and short-term momentum ("STM"). Standard arithmetic returns were used. The market portfolio was computed 

as the capitalization weighted average of country portfolio returns. The MSCI indices were used. As the proxy for the money 

market returns, we used 1-month bids for BBA Libor USD, Euribor and Tibor for USD, EUR, and JPY approaches. The data 

source is Bloomberg, and the calculations are based on listings from 66 countries during the period from 31/05/2000 -

29/11/2013. The panels A, B, and C exhibit results of computations with all the data converted to USD, EUR, and JPY. 

Analysis and Results 

= Return Characteristics of Various Factor Sorted Portfolios : Three factors - value, size, and long-term 
momentum - seem to be important for portfolio formation. First, the markets with high BV /MV ratio delivered, on 
an average, higher returns than low BV/MV returns. This observation about the country portfolios level is 
consistent with the previous research on the single companies' level. Second, the small markets (in terms of 
capitalization) delivered higher returns than large markets. Third, the high cross-sectional historical returns 
usually imply high returns in the future. However, this observation is only true in case oflong-term momentum, 
while the high-short term momentum markets did not reveal any superb performance. Additionally, all the 
described observations are robust to the choice of currency or representative index (Tables 1 and 2). Additionally, 
two factors - size and long term momentum - appear to be especially interesting in terms ofrisk. The portfolios of 
high long-term momentum countries and low-size markets not only yielded higher returns, but were also less 
risky, measured both with beta and standard deviation (Table I and Table 2). 

The Tables 3 and 4 reveal information about performance and its statistical significance of market neutral 
long/short factor mimicking portfolios. The three factors - V, S, and LTM -yielded positive returns, which were 
significantly different from zero, no matter what currency or type of index we took into account. The last factor 
(STM) - as it can be presumed - did not exhibit high positive returns. Additionally, the Figures 1 and 2 depict the 
cumulative returns to various factors. 

The positive returns remained statistically significant after adjusting for risk in the market model and CAPM. 
The last model was employed so that some of the variation in returns of the cross-country returns may be explained 
by the Fama-French factors . For example, the U.S. HML and SMB factors almost fully explained the global cross­
country value factor. What is interesting is that this relationship works in all the currency approaches. Additionally 
- what may seem quite surprising- the size factor is partly explained by U.S. HML. Finally, the only factor, in 
which case the alpha appears statistically significant after adjusting for Fama-French factors, is the long-term 
momentum. What is more, it is also the factor which yields the highest raw and market-adjusted returns. Again, it 
remains true in all currencies and index types. The graphical presentation of returns to V, S, LTM, and STM provide 
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Table 5. Factor Correlations : MSCI Indices 

SMB HML 
:Market Mooey 

V s LTM STM 
portfolio maiket 

SMB 1,00 0,13 0,.35 -0,07 0,13 -0,05 -0,20 -0,07 
(1,67) (4,70) (-0,88) (3,00) (-0,60) (-2,55) (-0,87) 

HML 1,00 0,27 0,01 0,30 0,07 -0,.32 -0,15 
(3,63) (0, 18) (3,95) (0,94) (-4,23) (-1,97) 

Market portfolio 1,00 -0,11 0,16 -0,.35 -0,21 -0,16 
(-1,39) (2, 00) (-4,77) (-2,74) (-2,05) 

Money market 1,00 0,13 0,11 0,01 -0,03 
(1, 70) (1,40) (0,10) (-0,36) 

V 1,00 0,43 -0,29 -0,24 
(6,06) (-3,80) (-3,12) 

s 1,00 0,14 -0,01 
(1, 77) (-0,18) 

LTM 1 0,.37 
(5,01) 

STM 1 

Source and Description: The Table 5 depicts Pearson's correlation coefficients of pre-cost log-returns among market neutral 
factor-mimicking portfolios, market portfolio ("Market portfolio" ), yields in the cash market (" Money market" ) and Fama­
French factors ("HML", "SML'' ). Portfolios were created based on BV/MV ("V"), capitalization (''S"), long-term momentum 
(''LTM"), and short-term momentum ("STM"). We used log-returns in all computations. Data on HML and SML factors came from 
Kenneth's R. French website. The market portfolio was computed as the capitalization-weighted average of country portfolio 
returns. As the proxy for the money market returns, 1-month bids for BBA Libor USD were employed. Numbers in brackets 
denote the statistical significance (t-stat). The data source is Bloomberg, and the calculations are based on listings from 66 
countries during the period from 31/05/2000 - 29/11/2013. The MSCI indices were used. All the prices and returns were 
converted to U.S. dollars. 

Vlow 
Vmid 
Vhigh 

Vlow 
Vmid 
Vhigh 

Table 6. Characteristics of Two- Dimensional Factor Portfolios : MSCI Indices 
Panel A: Data Converted to USO 

Return Volatility Beta 
Value and Jong-twm momenbon 

~~~~~¥~~~~~~~~~~~~ 
0,04¾ 0,07% 0,63~1c, 8,32o/o 6,01~'. 6)3~1c, 1,13 1,08 1,03 
0,300/. 0,57o/o 0,7So/. 6,15% 6,04% 6,32% 1,06 1,09 1,03 
0,374}1c, 0,23% 1,700/4 7,66% 6,.5<r/4 6,87~1c, 1,26 1,13 0,91 

Value and short-twm momentum 
STMlow STM mid STM high STM low STM mid STM high STMtow STM mid STM mgh 

-0,02% 0,17% 0,14% 7,06% 6,03% 6,55~1c, 1,18 1,08 1,13 
0,74¾ 0,61% 0,37% 6,07% 6,22% 6,04% 1,02 1,13 1,03 
0,56~'. 0,66% 0,83% 6,44% 6,91% 6,41% 1,14 1,17 1,00 
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Vlow 
Vmid 
Vhigh 

Slow 
Smid 
Shigh 

Slow 
Smid 
Shigh 

Vlow 
Vmid 
Vhigh 

Vlow 
Vmid 
Vhigb 

Vlow 
Vmid 
Vhigh 

Slow 
Smid 
Shigh 

Value and size 
Slow Smid Shi$ Slow Smid Shi$ Slow Smid Sh® 

0,62¾ -0,01·1o 0,2()1'/4 7,55¾ 6,229/4 6,21% 0,94 1,09 1,13 
0,68% 0,64% 0,2~/4 5,8.4o/o 6,16'/4 6,094'/4 0,88 1,11 1,16 
0,64% 0,87o/o 0,394}~ 6,59'8/4 8,3'.r✓'. 6,87% 1,02 1,48 1,24 

Size and /,on.g-te.rm momenbon 

~~~~~~~~~~~~~~~~~¥ 
0,18~1. 0,18% 1,42¾ 6,87~'. 6,6)9/4 6,47¾ 0,98 0,.98 0,82 
0,27% 0,34~~ 0,71~1. 7,43¾ 6,35°/4 6,36% 1,31 1,16 1,06 

-0,07¾ 0,33% 0,.26% 7.92% 5,81'/4 6,67% 1,36 1,11 1,18 

Size and short-tenn momenbon 

™~™~™¥™~™mid™~™~™~™~ 
0,27% 0,81% 1,14¾ 7,12o/. 6,81'/4 6,64% 0.97 1,04 0,87 
0,72% 0,45~~ 0,22~~ 6.92% 6,4~'. 6,49'8/4 1,.22 1,18 1,12 
0,04% 0,26% -0,15% 6,&<rl. 5,8?9/4 6,64% 1,24 1,12 1,17 

Panel B: Data Converted to EUR 

Return Volatility Beta 
Value and J,ong-term momenbon 

~~~mid~¥~~~mid~¥~~~~~~ 

-0,19'8/4 -0,1~1. o,4<r/4 7,91¾ 5,rr;. 5,57¾ 1,16 1,02 0,99 
0,06~'. 0,34% 0,54¾ S,28~'. 4,9.J9/4 5,49'8/4 0,98 0,97 0.94 
0,124}~ 0,02% 1,48% 6,88¾ 5,56"/4 6,01% 1,18 1,03 0,82 

Value and short-ta-m momenbon 

™~™mid™¥™~™mid™¥™~™mid™¥ 
-0,23% -0,09'8/. 0,04~~ 6,22¾ 5,05°/4 5,46% 1,10 0,98 1,01 
0,5~~ 0,38~'. 0,15~1. 5,22~'. 5,11'/4 5,l<r/4 0,94 1,01 0.92 
0,3~'. 0,41¾ 0,6lo/. 5,55¾ 5,81¾ 5,59'8/4 1,07 1,04 0,9() 

Value and size 
Slow Smid s~ Slow Smid Sbwi Slow Smid Shi.$ 

0,39'8/4 -0,3<r/4 -0,03% 7,04¾ 5,58"/4 5,42% 0,88 1,08 1,09 
o.~1. 0,41% 0,03¼ 4,.91¼ 5,18"/4 5,094'/4 0,74 1,02 1,07 
0,41~'. 0,64~'. 0,1~/4 5,74¾ 7,3S-/. 5.95~'. 0,9() 1,39 1,16 

Size and J,ong-term momenbon 

~~~mid~¥~~~mid~¥~~~~~~ 
-0,05% -0,03~~ 1,21¾ 6,15~'. 5,6?9/4 5,794}'. 0,88 0,82 0,70 
0,03% 0,12% 0,48~'. 6,48¼ S,36'/4 5,76% 1,22 1,07 1,04 

-0,30% 0,1~~ 0,02% 6,77% 4,89'/4 5,91% 1,20 1,04 1,14 
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Slow 
Smid 

Shi~ 

Vlow 
Vmid 
\!high 

Vlow 
Vmid 
Vhigh 

Vlow 
Vmid 
Vhigh 

Slow 
Smid 
Shigh 

Slow 
Smid 
s~ 

Size and short-tenn. momemum 

STMlow STMmid STMhigh STM low STMmid STMhigh STM low STM mid STMhigh 

-0,03% 0,~~ 0,94~~ 6,63% 5,70% 5,78% 0,9() 0,84 0,72 

0.50% 0,19% 0,01% 6,08% 5,48% 5,82% 1,16 1,08 1,10 

-0,21% 0,04% -0,38~~ 5,87% 4,89% 5,S0% 1,16 1,05 1,11 

Panel C: Data Converted to JPY 

Return \' olatility Beta 
Value and long-twm momen1.um 

~~~~~high~~~~~high~~~~~bigh 

0,01% 0,03% 0,61% 8,67~~ 6,86% 6,98% 1,04 1,07 1,02 
0,27% 0,54~~ 0,72% 6,87% 6,84% 7,02% 1,04 1,07 1,01 

0,33% 0,19% 1,67% 8.~~ 7,29% 7,56% 1,21 1,11 0,93 

Value and short-twm moment_u.m 
STMlow STMmid STMhigh STM low STM mid S™ high STMlow STM mid STM high 

-0,06% 0,12% 0,60% 7,83% 6,83% 8,38% 1,15 l,06 1,17 
0,72o/o 0,56% 0,33% 6,86% 6,88% 6,84% 1,02 1,07 1,02 

0,46~~ 0,60% 0,78% 7,37% 7,7'2°/o 6,98% 1,12 1,15 0,97 

Value and size 
Slow Smid s hi1th Slow Smid Shid1 Slow Smid s hi1th 

0,59% -0,10% 0,17% 8,09% 6,94% 7,05~~ 0,93 1,06 1,11 
0,67% 0,60% 0,24% 6,68% 6,9(1% 6,77% 0,92 1,08 1,09 
0,61% 0,83% 0,36% 7,33% 9,01% 7,69% 1,02 1,37 1,20 

Size and long-term momenJum 

~low~~~¥~~~~~~~~~~~~ 
0,16% 0,18% 1,39% 7,64~~ 7,48% 7,35~~ 1,00 1,01 0,9() 
0,23% 0,30-/. 0,68~~ 7 ,97% 7,200/4 7 ,06~~ 1,20 1,14 1,03 

-0,11% 0,31% 0,22% 8,43~~ 6,66% 7,50-/4 1,24 1,08 1,15 

Size and short-Lenn momenJum 
STMtow STM mid STM high STM low STMmid STMhigh S™low STMmid STMbigh 

0,30% 0,72% l,14,~ 7,92% 7,55% 7,12% 1,02 1,03 0,88 
0,71~~ 0~7~~ 0,22~~ 7,68~~ 7,2~~ 7,11~~ 1,17 1,13 1,06 

-0,02% 0,25% -0,22% 7,5:S~~ 6,68% 7,33% 1,18 1,09 1,11 

Source and Description : The Table 6 presents the return characteristics of portfolios constructed based on combinations of 

factors. Portfolios were sorted in two dimensions according to BV/MV ("V"), capitalization {"S"), long-term momentum (''LTM" ), 

and short-term momentum ("STM"). "Return" is an average monthly log-return, "volatility" is a standard deviation of monthly 

log-returns, "beta" is regression coefficient calculated against a market portfolio. The market portfolio was computed as the 

capitalization weighted average of country portfolio returns. The data source is Bloomberg, and the computations are based on 

listings from 66 countries during the period from 31/05/2000 - 29/11/2013. The MSCI indices were used. The panels A, B, and C 

exhibit results of computations with all the data converted to USO, EUR, and JPY. 
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V low 
Vmid 
Vhigh 

V low 
V mid 
V high 

Vlow 
V mid 
V higb 

Slow 
S mid 
S higb 

S low 
S mid 

Shigh 

Vlow 
V mid 
Vhigb 

Table 7. Characteristics of Two - Dimensional Factor Portfolios : Local Indices 

Panel A: Data Converted to USO 

Return Vohtilit)• Beta 
Value and long-term momenrum 

L TM low LTh,{ mid L TM high L Th! low L TM mid L ~ high L TM low L Th,f mid L TM high 
-0,30% 0).0%, 0,97%, 7,31%, 5,75% 6,36% l,09 1,04 0,99 
0,46% 0,48% 0,75% 6).0% 6,01% 6,23% 1,06 1,09 1,03 
0,27% 0,53% 1,59% 7,56% 6,73% 7)0% 1).7 1,13 0,92 

Value and short-term momentum 

STMlow STMmid STMhigh STMlow STMmid STMhigh STMlow STMmid STMhigh 
0).5% 0,09% 0,30%, 6,12% 6,leo 7).2% 0,98 1,10 1,13 
0,65~~ 0,5<r/4 0,52~~ 6,34% 5,9re~ 5,91% 1,10 1,05 0,98 
0,40% 0,33% 1,05~~ 6,35% 7,17% 6,82% 1,10 1,19 1,07 

Value and size 
Slow Smid Shidi Stow Smid Shidi Stow Smid Shi$ 

0,68% 0,36% 0,23% 7,24% 5,88% 5,8<r/4 0,97 1,01 1,07 
0,83% 0,60% 0,26% 6,09% 6,18% 6,04% 0,94 1,09 1,13 
0,63% 1,11% -0,09~~ 6,54% 7,46% 8,.29% 1,03 1)9 1,45 

Size and Jong-term momenrum 

~~~mid~high ~~~mid~~~~~mid~high 
0,2~/4 0,12~~ 1,44% 7).3% 6,08% 6,04% 1,08 0,93 0,77 
0,34~~ 0,52~~ 0,83~~ 7,10% 6,43% 6,04% 1).1 1,14 1,01 
0,17% 0,31% 0,41% 7,14% 5,98% 6,56% 1,25 1,11 1,13 

Size and short--tenn momemwn 

STMlow STMmid STMhigh STMlow STMmid STMhigh SI'.\,l low SThf mid STMhigh 
0,12~~ 0,66% 1,.24~~ 7,95~~ 6,95% 6,89%, 1,06 1,08 0,96 
0,53% 0,36% 0,8~~ 6,99% 6,35% 6,13~~ 1.18 1.14 1.02 
0,27~~ 0,18% 0,01% 6,73% 5,9r✓~ 6,51% 1,19 1,11 1,15 

Panel B: Data Converted to EUR 

Return Vohtilit)• Beta 
Value and Jong-tl?l'm momf!mwn 

L TM low L TM mid L TM high L TM low LTM mid L TM high L D.,i low L Thi mid L ni high 
-0,53% -0,05%, 0,74% 6,62% 5,0~o 5,63% 1.03 0.99 0,9l 
0).3% 0).6% 0,51% 5,21% 4,95% 5,58% 0,95 0,98 0,99 
0,01% 0,31~~ 1,33% 6,70% 5,75% 6,86°-,;, 1.17 1,02 0,91 
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Vl<>w 
Vmid 
Vhigb 

Vlow 
Vmid 
Vmgh 

Slow 
Smid 
Shigh 

Slow 
Smid 
Shigb 

VJow 
Vmid 
Vbigh 

VJow 
Vmid 
Vhigh 

Vlow 
Vmid 
Vhigh 

Value and short-fem momentum 

™1ow™~™¥™k>w™~™~™l<>w™~™¥ 
-0,09°/4 -0,12% 0,2&'/4 5,66% 5,12"/4 5,1841/. 0.97 1,00 1,00 
0,45~✓- 0,25% 0,28% 5,4lo/. 4,92"/4 5,2841/. 1,01 0,95 0,96 
0,25~✓- 0,11% 0,80-/4 5,34% 6,1~~ 6,16% 1,01 1,06 1,04 

Value l1J'ld size 
Slow Smid Sbwi Slow Smid Shi.$ Slow Smid Sliwi 
O,W,✓• 0,14% 0,00-/4 6,71% 5,11¼ 5,02•;. 0.94 0.95 1,02 
0,~✓- 0.,37% 0,0341/. 5,33% 5,lffl~ 5,12¼ 0,86 0,.98 1,06 
0,4o-/4 0,88¾ -0,32% 5,61% 6,5!f/o 7 ,19°/. 0,90 1.21 1,32 

Size l1J'ld long-term momentum 

~1ow~~~¥~1ow~~~~~l<>w~mid~¥ 
0,04% -0,11•;. 1,21% 6,26% 5,34% 5,47·/4 0,93 0,86 0,70 
0,11% 0,27o/e 0,62% 6,20-/o 5,27% 5,45% 1,11 1,00 0,99 

-0,001. o,ose;. 0,17¾ 6,1441/. 4,99% 5,11·1. 1,15 1,03 1,08 

Size and short-Lenn momeniwn 

™low™~™¥™k>w™~™¥™1ow™mid™¥ 
-0,08~✓- 0,43% 1 ,1~✓- 7,31¼ 5,7J'/4 6,33% 0.91 0,.92 0.93 
0,34% 0,14% 0,004'/4 6,17~✓- 5,35% 5,38% 1,11 1,04 0,97 
0,08% -0,05% -0,204'/4 5,76¼ 5,01% 5,57% 1,11 1,04 1,07 

Panel C: Data Converted to JPY 

Return Voldility Beta 
Value and long-Lem momentum 

~1ow~~~¥~1ow~mid~~~l<>w~~~¥ 
-0,3541/. 0,1641/. 0,.95¼ 7.94¾ 6, 7<r/4 7 ,09°/4 1,06 1,04 0,99 
0,45% 0,46% 0,72% 6,9o-/4 6,85o/o 6,97% 1,04 1,08 1,01 
0,21-;. 0,52% 1,52% 8,24~✓- 7,54% 7 ,96°/4 1,20 1,11 0,96 

Value mrd short-Lem momenbon 

™low™~™¥™k>w™mid™¥™1ow™mid™~ 
0,27~~ 0,11% 0,98% 6,.909/4 6,82"/4 8,62% 0,99 1,06 1,13 
0,64% 0,46¼ 0,49°/4 7,23% 6,75% 6,62~✓- 1,10 1,04 0.97 
0,52~✓- 0,2&~~ 0,96% 6,.98% 7,.9'1'/4 7,63% 1,07 1,16 1,07 

Value and size 
Slow Smid s~ Slow Smid s hi,m Slow Smid Sh@ 

0,64~✓- 0,.33~✓- 0,20-/4 8,02¼ 6,60'/4 6,65% 1,00 0,99 1,05 
0,82% 0,57% 0,23% 6.97% 6,99% 6,82¼ 0.97 1,07 1,09 
0,004'/. 1,08% -0,13% 7,13% 8,3(r/4 8,88% 0,99 1,26 1,33 
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Slow 
Smid 
Shigh 

Slow 
Smid 
Shigh 

Size and l<Jng-term momentum 
~~~~~~~~~~~~~~~~~¥ 

0,.25~~ 0,08~~ 1,3ge1c, 1 ,82¼ 7 .~~ 6,sge;. 1,04 0,98 o,84 
0,31% 0,.50-/4 0,81% 7,78¼ 7,3<'1~ 6,7~~ 1,15 1,13 1,00 
o.m~ o~~ 0,36¼ 1,1ge;. 6,7~~ 7,37¼ 1,17 1,08 1,11 

Size and shorl-tenn momentum 

™~™~™~™~™~™¥™~™~™¥ 
o~~ 0.54~~ 1,3<r1. S,13¼ 7.6<'1~ 7,42¼ 1,02 1,07 0,95 
0,S<r/4 0,40C'/. 0,76~~ 7, 7<r/4 7,09'/4 6,97~~ 1,14 1,09 1,03 
0,.25¼ 0,15~~ -0,03¼ 7 ,47¼ 6,7~~ 7 ,l<r/. 1,15 1,09 1,09 

Source and Description. The Table 7 presents the return characteristics of portfolios constructed based on combinations of 
factors. Portfolios were sorted in two dimensions according to BV/MV {"V"), capitalization {''S"), long-term momentum ("LTM"), 

and short-term momentum ("STM"). " Return" is an average monthly log-return, "volatility" is a standard deviation of monthly 
log-returns, "beta" is regression coefficient calculated against a market portfolio. The market portfolio was computed as the 

capitalization weighted average of country portfolio returns. The data source is Bloomberg, and the calculations are based on 
listings from 66 countries during the period from 31/05/2000 - 29/11/2013. The local indices were used. The panels A, B, and C 
exhibit results of computations with all the data converted to USD, EUR, and JPY. 

some additional interesting insights. In all the currency and index regimes, the LTM factor yielded more or less 
stable and positive returns during the entire research period. However, the behavior of V and S factors can be split 
into two distinct phases. Before the years 2007-2008, the rates of return were systematically positive, while later in 
years (2008-2013), the rates ofreturn turned negative. What is interesting here is that it is not only the nature and 
sources of the variation, but also the fact that the pattern may cast some doubt on the issue of sustainability of 
superior returns. Based on the research conducted in this paper, it cannot be settled whether the strange two-phase 
pattern is just a coincidence, or does it suggest some structural changes, which made the value and size factors stop 
working in years 2007-2008 and later on. 

The Table 5 exhibits the correlation matrix among the analyzed V, S, LTM, and STM factors, as well as equity 
and money market returns and Fama-French U.S. SMB and HML factors. The correlations provide a few 

Table 8. Performance of Market - Neutral Portfolios: Two Dimensional Approach - MSCI Indices 

Panel A: Data Converted to USO 

Zero model M.a.rlcet model CAPM F.tt1»-Fre:ocli three fztor model 
Return Vohtility ~ Q, ~ Q, HML SMB Ill a. 

V-,-LTM 1,.36% 9)1% -0,19 1,.3g-;. -0,18 1,17% -0,.34 -0,20 -0,08 1,.3g-;. 

(1.90) (-1.33) (1.95) (-1.30) (1.64) (-1.63) (-0.71) (-0.53) (1.91) 
V...STM o,ss•;. 5,409/4 -0,15 0,88o/, -0,15 0,66% 0,05 0,13 -0,19 0,58% 

(1.00) (-1.86) (1.08) (-1.89) (1.58) (0.40) (0.79) (-1. 08) (1.36) 

v-s 0,53% 4,75% -0,13 0,56% -0,13 0,35% 0,46 0,31 -0,27 0,03% 

(1.43) (-1.79) (1.50) (-1.75) (0.94) (4.65) (2.31) (-3.69) (0.08) 

S+LThi 1,34% 6,98% --0,54 1,44% -0,53 1,15% 0,02 -0,12 --0,52 1,20-/4 

(1.44) (-5.41) (l.84) (-5.40) (l.1.8) (0.14) (-0.58) (4.73) (1.31) 

S+sTh1 l,U% 5,57% --0,.35 1,1g-;. -0,34 0,94% 0,17 -0,06 -0,.36 0,909/4 

(1.57) (4.14) (l.85) (-4.21) (1.15) (1.37) (-0.37) (4.06) (1.11) 
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Panel B: Data Converted to EUR 

Zero model ~larket model CAPM F am.-F rench three fztor model 

Return \' oLatility ~ Q ~ Q HML SMB ' a. 

V-LThl 1,36% 9,04~. -0,3-1 l,34~. -0,32 1,os, .• -0,28 -0,17 -0,23 1,2~1. 

(1.91) (-2.15) (1.91) (-2.06) (1.54) (-1.38) (-0,60) (-1.38) (1. :'8) 

V-SThl 0,86% 5,36!. -0,19 o,85,~ -0,18 0,62,. 0,03 0,13 -0,22 o,s4,, 

a .04J (-2.05) (2.04) (-2.00) (1.49) (0.28) (Q-8) (-2.15) (1.26) 

v-s 0,53,. 4,76,. -0,19 0,52,. -0,18 0,.30% 0,47 0,.32 -0,33 -0,01,. 

(1.43) (-2.30) (1.42) (-1.17) (0.80) (4.78) (1.43) (-4.05) (-0.19) 

s~LTh1 l,fflo 6,9~/4 -0,49 1,38,~ -0,48 1 ,QI?,., -0,04 -0,21 -0,43 1,22% 

(2.59) (-4.18) a.68) (-4.19) (2.11) (-0.28) (-1.03) (-3.43) (2.29) 

S-SThl 1,19% 5,5°'· -0,43 1, 17~. -0,-tl 0,89'·, 0,13 -0,06 -0,42 0,87% 
a.-5J (-4.69) (2.87) (-4.58) (2.10) (1.10) (-0.38) (-4.31) (2.08) 

Panel C: Data Converted to JPY 

Zeromode1 Market model CAPM Fama-French three bctor model 

Return Volatility ~ Q ~ a. HML SMB ' a. 

V-LTh1 1,21% 9,06,~ -0,07 1,23% -0,07 l,~~ -0,.36 -0,.29 0,03 l,46o/1 
(1.-1) (-0.62) (1. -2) (-0.61) (1.@) (-1. 77) (-1.05) (0.24) (2.01) 

V-SThl 0,67,. 5,151','o -0, 15 0,69% -0,15 0,61,. 0,08 0,14 -0,18 o,581
1, 

(1 .66) (-1.11) (1 • .,3) (-2.19) (1.5:) (0.71) (0.90) (-2.48) (1.41) 

v.,.s 0,37% 4,74% -0,10 0,39% -0,10 0,36,. 0,45 0,29 -0,22 0 ,08% 
(1.00) (-1.63) (1.04) (-1.61) (0.98) (4.51) (2.17) (-3.44) (0.11) 

S-LTh1 1,2()-·. 6,96°, -0,32 1,25% -0,32 1,22"• -0,04 -0,24 -0,28 1,.34"• 
(2.10) (-3.68) r1.rJ (-3.66) (2.Jl) (-0.18) (-1.15) (-1.88) (2.50) 

S-:-STh1 1,01,. 5,52,. -0,11 l ,05~. -0).7 1,02% 0,16 -0,08 --0,29 1,00-/4 
(1.31) (-3.91) (1.51) (-3.90) (2.45) (1.36) (-0.47) (-3. 75) (2.35) 

Source and Description : The Table 8 exhibit s return characteristics of market-neutral factor mimicking portfolios in the two-dimensional 

approach. Portfolios were created based on combinations oftwo of the following factors: BV/MV ("V"), company capitalization("$"), long-term 

momentum ("LTM"), or short-term momentum ("STM"). "Return" is the average annual geometric rate of return and "volatility" is an annual 

standard deviation of log-returns. HML, SMB, a, and~ are model parameters computed in each case according to the model's specification. We 

used log-returns in all computations. Data on HML and SML factors came from Kenneth's R. French website. The market portfolio was computed 

as the capitalization weighted average of country portfolio returns. As the proxy for the money market returns, we used 1-month bids for BBA 

Libor USO, Euribor and Tibor for USO, EUR, and JPY approaches. Numbers in brackets denote the statistical significance (t- stat). The data source 

is Bloomberg, and the calculat ions are based on listings from 66 countries during the period from 31/05/2000 - 29/11/2013. The MSCI indices 

were used. The panels A, B, and C exhibit results of computations wi th all the data converted to USO, EUR, and JPY. 

Table 9. Performance of Market-Neutral Portfolios: Two - Dimensional Approach - Local Indices 
Panel A: Data Converted to USO 

Zero model Market model CAPM Fam.-Freoch three fztor model 
Return Volatility ~ Q ~ a HML SMB ' Q 

V-LTh1 1,82,. 7,08..,. -0,17 1,85% -0,16 l ,63~. -0,38 0,06 -0,10 1,751
• 

(3.17) (-1.55) (3.34) (-1.51) (2.95) (-2.40) (0.1"') (-0.90) (3.13) 
\'-SThl o.~ .• 519'. 0,10 0,88~. 0.10 0,12•. 0,15 0,25 0,()3 0,54·~ 

(1) i) (1.1"") (2.13) (1.16) (1. ~ ) 0.26) (1.55) (f).34) (1.3(JJ 

V-S 0,55o/. 4,22~'• -0,05 0,56~. -0,04 0,.35•. 0,28 0,21 -0,13 0 ,16,. 
(1.65) (-0. :'5) (1 .68) (-0. 70) (1.(Jf)) (3.01) (1.67) (-1.95) (0.49) 

S-LTh1 l,~. 6,321
• -0,49 1.2~. -0,48 1.02~. -0,18 -0,02 -0,45 l ,~ ·• 

(2,41) (-5.51) (2.83) (-5.4") (2.13) (-1.3) (-0.11) (-4.64) (2,3,f) 

S-STh1 1,01•·· 5,72,~ -0.21 1.051
'0 -0,21 0,83•·· 0,25 0,08 -0,27 0,70-e 

(2.15) (-1.46) (1,38) (-1.46) (1.88) (1.98) (0.46) (-2.91) (1 .5) 
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V-LTM 

V-STM 

V- S 

S-LTM 

S-STM 

V-LTht 

V-STM 

v-s 

S-LThl 

s.;.sn.1 

Zero model 

Return Volatility 

l,83o/1 7,06% 

(3.19) 
o,m. 5,og-1. 
(2.48) 

0,54•. 4,21% 

(1.63) 
1,13~. 6,25% 
(2.51) 

1,10-/4 
(2.53) 

5,56~. 

Zero model 

Return Volatility 

l,65~. 7,08~• 

(1.96) 
0,64% 5,10% 
(159) 

0,37o/o 4,23~• 
(lJl) 
l,07~. 6,36~'i 
(1J3) 

0,92% 

(1.04) 

5,73% 

Panel B: Data Converted to EUR 

M.a:rket model CAP:M 

--0,13 

(-1.09) 
0,08 

(0.95) 

--0,12 
(-1.70) 

--0,46 
(-4.53) 

--0,17 
(-1.84) 

l,82% 

(3.19) 
o,m. 
(1.48) 

0,541/4 
(1,63) 
1,,22•. 

(1.61) 

1,1~. 

(1.53) 

-0,12 

(-0.99) 
opg 

(1.01) 

--0)1 

(-1.57) 

--0,44 
(-4,41) 

--0,16 
(-1,74) 

a 

l ,~'o 

(2.89) 

0,82% 
(2.04) 

0,32~-­
(0.97) 

0,94~. 
(2.01) 

o,8~. 
(1.01) 

Panel C: Data Converted to JPY 
M.a:rket model CAPM 

--0,10 

(-1,04) 

0,09 

(1.32) 

--0,07 
(-1.15) 

--0,31 
(-3.96) 

--0,18 

(-1.40) 

l,66~. --0,09 

(1.99) (-1.03) 
0,62~. 0,09 

(1.56) (1.33) 

0,38~. --0/)7 
(1.15) (-1.24) 

1,12•. --031 
(1.34) (-3.95) 

0,95% 

(1.14) 

-0,17 
(-1.39) 

a 

1,64~• 
(1,95) 

o.~~ 
(1.51) 

0,36% 
(1.08) 
l,<1?,,o 
(1,J.8) 

0,92o/o 
(1.08) 

Fama-French three tictor model 

HML SMB ' 
--0,41 0,02 --0,05 

(-2.65) (Q09) (.(),41) 

0,12 0,20 0,03 
(1.03) (1.17) (0.31) 

0,30 0,24 --0,21 
(3.19) (1.96) (-1.84) 

--0,25 --0,08 --0,38 
(-1,91) (-0.47) (-3.56) 

0,22 
(1,75) 

0,06 
(0.36) 

--0,21 
(-1.10) 

Fama-French three tictor model 

HML SMB ' 
--0,39 

(-2.46) 
0,20 

(1,78) 

0,29 
(3.14) 

--0,24 
(-1,72) 

0,26 
(1.06) 

0,02 

(0.10) 

0,25 
(1,151) 

0,22 
(1.76) 

-0,11 
(-0.58) 

0,05 
(0.18) 

--0,04 

(.(),40) 

0,02 
(0.18) 

--0, 14 
(-1.51) 

-0,26 
(-3.04) 

--0,,22 
(-1,80) 

(1 

l,76o/1 

(3.15) 
0,67~. 
(1.63) 

0,08% 
(0.13) 
1,08~·. 
(1.19) 

0,75~. 
(1.70) 

a. 

l,77~i 

(3.15) 

0,42~. 
(1.05) 

0,16% 
(0,49) 

1,22~. 
(1.51) 

0,81% 
(l.81) 

Source and Description : The Table 9 exhibits return characteristics of market-neutral factor mimicking portfolios in the two­

dimensional approach. Portfolios were created based on combinations of two of the following factors: BV/MV ("V"), company 

capitalization ("S"), long-term momentum (''LTM"), or short-term momentum ("STM"). "Return" is the average annual 

geometric rate of return and "volatility" is an annual standard deviation of log-returns. HML, SMB, a, and ~ are model 

parameters computed in each case according to the model's specification. We used log-returns in all computations. Data on HML 

and SML factors came from Kenneth's R. French website. The market portfolio was computed as the capitalization weighted 

average of country portfolio returns. As the proxy for the money market returns, we used 1-month bids for BBA Libor USD, 

Euribor and Tibor for USD, EUR, and JPY approaches. Numbers in brackets denote the statistical significance (t-stat) . The data 

source is Bloomberg, and the calculations are based on listings from 66 countries during the period from 31/05/2000 -

29/11/2013. The MSCI indices were used. The panels A, B, and C exhibit results of computations with all the data converted to 

USD, EUR, and JPY. 

noteworthy insights. First, the value factor is positively correlated with SMB, HML factors, with size-based 
country MN portfolios and with money and equity markets. On the other hand, the LTM and STM factors are 
negatively correlated with other factors, particularly with V. It can imply that portfolios built on a combination of 
both the factors may yield superb risk-adjusted returns. 

The fact that combinations of certain factors may result in attractive synergies can be observed in Tables 6 and 
7. A few pairs are particularly impressive. For instance, the combination of top long-term performance markets 
and high BY/MY markets yielded average monthly log-return of 1.7% (MSCI USD approach), which translates 
into 22.6% of standard returns annually. Also, the combinations of momentum and size were extremely profitable. 
The high long-term momentum small markets yielded 1.42% monthly log-returns on an average (MSCI USD 
approach, 18.6% standard returns annually). What seems even more interesting, the short-term momentum, which 
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did not work as a standalone factor, delivered fairly impressive returns in the small markets. The average monthly 
MSCI USD return was 1.14 %, which is equal to 14. 7% arithmetic return annually. The results were generally 
similar across all the currencies and index types (Tables 6 and 7). 

The formal statistical analysis yielded results, which varied slightly across the currencies and index types, but 
which are more or less consistent with each other (Tables 8 and 9). There are generally three combinations that 
performed particularly well: value and long-term momentum, size and long-term momentum, and size and short­
term momentum. Again, probably, the last combination is the most interesting one, as only the short-term 
momentum did not perform well. The three described combinations generally (with a few exceptions) yielded 
statistically significant positive risk-adjusted returns, no matter what asset pricing model we used : zero, market, 
CAPM, or Fama-French. What is more, the returns were higher than in case of standalone factors, which suggests 
that some synergies were present. 

Conclusion and lmpllcatlons 

In this research, we explored the parallels of intra-country size, value, and momentum premiums in the inter­
country returns. Our study provides a few interesting insights. We documented statistically significant inter­
country value, size, and momentum premiums, which are robust to the changes of fundamental currency or the 
index representing a country. This observation allowed us to form efficient portfolios, which delivered significant 
Fama-French adjusted alphas. Additionally, we discovered that the global size, value, and momentum premiums 
interact with each other. When combined jointly in double sorted portfolios, they amplify each other. Double 
sorted global portfolios are characterized by significant abnormal returns. 

The paper documents that the value, size, and momentum premiums exist not only on the stock-level (intra­
market), but also on the country level (inter-market). This observation has a few serious implications for the 
current state of knowledge, for methodology of social sciences, and for investment practices. First, the 
observations allow for better understanding of asset pricing in financial markets, and thus expand the current state 
of academic knowledge. Second, the research results would enable scholars to build new asset pricing models, 
which could be used for international markets. Such new asset pricing models could be used, for example, for 
inter-market event studies or for modeling expected returns. Thus, the research results lead to an improvement in 
the existing methodological tools in financial studies. Lastly, the implication for market practices is probably the 
most important result of the present study. The inter-market value, size, and momentum premiums may be 
important for strategic asset and tactical asset allocation and would enable new investment strategies to come up. 
What is more, they may be a source of a new class of investment products, like ETFs with a global focus, or inter­
market factor-based long/short strategies. Additionally, the inter - market premiums allow for more precise 
investment performance evaluation in case of funds with a global investment mandate. Finally, new observations 
of inter-market premiums make a path for new ways of cost of capital calculation. 

Limitations of the Study and Scope for Further Research 

The study has a few limitations, which could be explored in further studies. First, we assumed that the portfolios 
are equal weighted. Some alternative ways of weighting ( capitalization, liquidity) could be tested. Second, we did 
not consider transaction costs and investment constraints in certain markets. Third, we did not investigate pricing 
factors other than value, size, and momentum, like for instance, profitability and investment patterns (Fama & 
French, 2014). Finally, we did not address the most fundamental question: Why the inter-market premiums 
actually exist? All these issues should be explored in further studies. 

Further research should, in our opinion, also focus on three crucial issues. First, our paper creates a paradigm 
for further studies of asset pricing models, which could consider the global inter-country premiums. Such models 
could be, for instance, employed to assess funds with global investment mandates. Second, some formal mean­
variance spanning tests should be performed to verify the validity of inclusion of country-based quantitative 
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strategies in the global asset portfolios. Finally, the sources of the inter-country 

the question - why such premiums actually exist remains mostly unanswered. 
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Appendix 

Appendix 1- Countries and Indices : The Appendix 1 exhibits all 66 country portfolios used in the research. The 
time span refers to the period during which data on all necessary returns and fundamental factors were available, 
which implies that we sometimes used older data ( for example price data for momentum computation). The panel 
A presents countries with names beginning with A-J and the panel B presents country names beginning with K-Z. 

Panel A: A-J Countries 

:MSClindm I..oca1 indices 

Cmmy N=i!! T 1l'.ll!3pm Nane Turmp2t1 

Atgmtim MSC! AR.GEN'IINA 05 ':3 L'2000 - 103112013 ARGENTINA MERV AL INDEX OS 29'2003 - 10312013 

A111trm MSC! AUS1RAIJA 05':3 l/2000- 10'3},2013 S&P/ASX 200 INDEX 05.':3 l/2000 - 103112013 

A111tria MSC! AUS'IlUA. 05/31'2000-10'31'2013 AUSTRIAN lRADED ATX INDX 05 3 L'2000 - 10312013 

&bmi MSC! BAHRAJN 06':302006 - l 0312013 BB All.SHARE INDEX 0930'2005 -10312013 

Belgi,m MSC! BELGIUM 05131/2000-10'3112013 BEL201NDEX 05.':3 L12000 -10312013 

Bazil MSCIBRAZIL 051'3L'2000-1031'2013 BRAZIL IBOVESPA INDEX 053L2000-10312013 

Biqw MSC! BULGARIA 071'3L'2008-10'31 ·2013 SOFJXINDEX 01312006- 10312013 

~ MSCICANADA 051'3 l/2000 -10'3112013 S&P/ISX COMPOSI1E INDEX 05,•3 L12000 -1031•2013 

Chile MSCICHJLE 05':3 l/2000 - 1031 ·2013 CHIIE STOCK. MKT SELF£'T 0531/2000-1031-2013 

Chim MSCICHINA 051'3 l/2000- 1031 '2013 CSI 300INDEX Ot292005 - 1031.2013 

Cd.om,ia MSC! COLOMBIA 051'31/2000-10'31,2013 J;BC GENERAL INDEX Otl30'2003 -10'31'2013 

~ GEN. MARKEi' IND. CSE 111'30'2006 - 1031,2013 GENE.RALMARKEI' INDEX CSE 1130'2006-10312013 

CudtR.epu~ MSC! CZF£H REPUBLIC 05131/2000 - 1031·2013 IRAGUES'IOCK EXCH INDEX 0'33L2006-10312013 

Deomark MSC! DENMARK 051'31/2000-103112013 OMX COPENHAGEN INDEX 07,'3)/2001 - 103112013 

F,.ypt MSCIEGYPr 05'3 l/2000-1031'2013 EGX301ndex 09302003 -10312013 

&tania MSC! Estonia 0731/200! -103112013 OMX TAiilNN O:MXI' Q2i2&,'2003 - 10'31 2013 

Fuilmd MSCIFrnUND 051'31/2000 -10'31•2013 OMX HEISINKI INDEX Ott30'2001-10'31,2013 

F!Z1Ce MSCIFRANCE 051'31/2000-1031'2013 CAC40INDEX 06'29t2001-10'312013 

Genmny MSC! GflU.iANY 05131/2000-103112013 DAX INDEX 05/:31/2000-1031 ·2013 

GuBtibin MSCIUK 05,31/2000-10'31'2013 FTSE 100 INDEX 051'31/2001 -10'3112013 

Gseece MSCIGREEr:E 051'31/2000-1031/.2013 Athex Ca:rpoaite Share & 0513 l/2000 - l 0'3lo2013 

HongKong MSC! HONG KONG 053L'2000-10'312013 HANG SENG INDEX 0513 L2000- 10'312013 

H1111py MSC! HUNGAR.Y 05l312000-103ll2013 BUDAPEST STOCK EXCH INDX 051'31/2000- 10'31 ·2013 

Ioebnd OMX Ioebnd Small CJII) Ix ()t,30'200! - 10'3112013 OMX lwand Small CJII) Ix ()i,'30'2008-10'31 ·2013 

Jndi:a MSCIINDIA 05.3L'2000-1031-2013 S&PBSESENSEX INDEX 051'3 l/2000 - l 0'3 l ·2013 

Jndaoaia MSC! INDONESIA 05•31/2000-1031'2013 JAKARTA COMPOSI1E INDEX 0912&'2001-10'31'2013 

lrebnd MSC! lREUND 051'31/2000-10'31,2013 JR.IIH OVER.All. INDEX 051'31'2000-10'31/.2013 

Jbly MSCIIrALY 0531'2000-1031'2013 ITSE MIB INDEX 07131/2003 - 10'31 ·2013 

Japan MSCIJAPAN 051'3 l/2000 - 1031Q013 NIKKEI225 05131/2000-10312013 

J<>tdm MSCIJORDAN 05131/2000-10'31,2013 AMMAN SE GENERAL INDEX 09.130'2008 - 103112013 
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P~nel B: K- Z Countries 

MSOildm Loalinclces 

Coumry Namt ~an Namt T~an 

Kirn'lil M SCl KUV.,.IT 06.30.2006- 1031.2013 KUWAIT SBPRJ:CBINDFX 1229.'J:l06 - 10.31.2013 

Latvia OMX RJ:GA OM'.XR 0·29200s- 10312013 O:MX RIGA OMXR 0729 '1'.)()5 - 10.31.2013 

ubmon MSOLFBANON 0630.2008- 10312013 BLOM S10CK INDEX 0429.-alOS- lMl,2013 

Lilhtm1111 l<.l SO Lidrulmia 07,31 2009- 10'312013 OMX VIINIUSOMXV 0&'31 'DIS- 10/31/2013 

L~ LUXEMBOURG LUIX INDEX 05 312000 - l 031 20 l3 WXFMBOURG LtltXINDEX 05.3ViDOO- 10.310013 

Mal.lym MSO MALAi:iA 05 312000- 10312013 Fl'$ BIDI Malaysia KLO 05/3lr.DOO- 1Ml.'Wl3 

Melli.co MSO EM EASfERN ElJROPE 05.31.2000- 1031.2013 MEXICOIPCINDFX 05.Slr.DOO- 10.31/2013 

Morocco MSOMOROO::O 05'312000- 10312013 MAD BX F!!!!! Float IDd!x 10.3l'D>6- 10/310013 

N~ MSO NB"IHERIANDS 05312000- 1031.2013 ABl{--lade:x 05.31/D>O- 10.31.2013 

N~·Zttllnd MSC NEWZFALAND 05 312000-10312013 NZX ALL INDEX 05mr.noo- 10.31.2013 

Ncxway MSONORWAY 05 312000- 1031 '2013 OBX PRJ:CEINDBX 05.'31.".!JOO- 1ML'Wl3 

011m1 MSClOMAN 06302006- 10312013 MSM301Dd!x 04 29 D5 - l 0✓.310013 

Patman MSO PAKISTAN 05'312000-10312013 KAR.ACE 100 INDEX 1130.'3105- 10.31.-2013 

PfflJ MSC PERU 05.31.2000- 10'31.2013 PHRIJ LIMA GENERAL INDEX Ol,31/Dl3 - 10.131.0013 

Phil.i>pii,o..s MSC PHILIPPfNES 05312000-10312013 PS8i- PHILIPPfNE SBIDX 0531.".!JOO- 10.'31.2013 

Polmd MSC POLAND 05 '312000- 1031,2013 VJG20 0131 'D>Z- 10'3L'2013 

Putu!,11 MSC PORTUGAL 05 3 l.'2000- 1031.'2013 PS[ :!> INDEX 05 3 l'D>O- 10.'31,2013 

Qata' MSCQA1:U 06.302006- 10312013 QEIDd!x 0630'3105- 1031.2013 

Rommia MSCRDmma 0·312008- 103121>13 BUCHAREST BET INDEX 1031 ';006- 10.'3 l.'2013 

Russia MSC RIJSS:A 05 3 l '2000- 103 l '2nl3 MICEXINDHX o,.s l '3103 - 10/31,2013 

SlodiAlllbia MSC SAUDI ARABIA 06'302006- 10'31'2013 TADA WULALL SHARE INDEX 04'll!/D>6- lMl/2013 

SinJlllP(n Strus Tunn I!dex sn 01312008- 10312013 ll!ffl Tonn lnd!x Sl1 01'3 l '3l08- 10312013 

S10\elia MSC Sm'!!ltil 0•312008- 10312013 Sovenian Blue Clip ldx 0531 ';006- 1031.2013 

Soud!Afri.a MSO 9:>UTiiAFRlCA 05,'312000- 10312013 FI'lE.1$AFRlCA ALL SHR 1031.~-10/31.Wl3 

Soud!Korea MSC KOREA 0531.2000- 1031 '.21>13 KOSPIINDBX 0131.'3!02- 10.31.2.013 

Spain MSC SPAIN 05 312000- 1&31 2013 IBEX35 INDEX 05 31.000- 1031'2013 

91\·~ MSC SWFDFN 05.312000- 10312013 OMX SIOCXHOI.M 30 INDEX 05 31.'D>O- 10.31.2013 

SW itzertand MSC SWITZERLAND 05'312000-10312.013 SWISS MARKET INDEX 0131 .Jl02- 10/.31.2013 

Tail.an MSC TAIWAN 05 312000- 10312013 TAIWAN T AIEXINDEX 0131.'3!02- 10.312013 

Tbailml MSC 1HAILAND 05 312000- 1031 2013 SI'OCX BXCH OF THAI INDEX Ol.'3 l '3101- 10.31.2013 

Tud.:ey MSC TURKEY 05.31.2000-10312013 BrSTNATIONAL lOOINDEX 01/30.'3!04- 10.'31,2013 

Ubme MSC U1..-DiM 0·312008- 10312013 PPTI!nd!x 0228 '3>05- 10'3 l.'2013 

Un. Ant> BDrat~ MSC UN. ARAB EMIRATES 06.302006- 1031.'.21>13 ADX GENERAi.INDEX Ol.3 l 'J:l06- 1031.2013 

USA MSC USA 0531.2000- 1031.2013 S&P 500 INDEX 05.Slr.DOO- lo.-312013 

Vffl"...z12la VENEZUELA sroac MKTINDX 053120(>1-10312013 \ENFZUEIA sroac MKTINDX 0531 '.!lOl- 10.31'.21>13 

Vi!tmm MSCViemam 0"'31.2008- 10312.013 HO CHI MINH SI'OCKINDEX 0131 :no.6- lMl/2013 
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