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Is there a low-risk anomaly across countries?
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Abstract The aim of this paper is to examine the parallels between the country-

level and the stock-level low-risk anomalies. The inter-market variation in returns

do not follow the intra-market patterns. Country-level returns are positively related

to standard deviation, value at risk, and idiosyncratic volatility, although the effect

is largely explained by cross-national value, size and momentum effects. The risk-

return relationship seems to be stronger in the cases idiosyncratic risk and is almost

non-existent in the case of systematic risk (market beta). Furthermore, additional

sorting on value at risk may markedly improve the performance of size and value

strategies at the country level. The investigations are based on the cross-section

analysis of 78 national stock markets for the period 1999–2014.

Keywords Low risk anomaly � Beta � Standard deviation � Value at risk �
Idiosyncratic volatility � Inter-market effects � Cross-section of returns � Factor

returns � International diversification � Country selection strategies � Factor investing

JEL Classification G11 � G12 � G15

1 Introduction

This paper is aimed at examining the low-risk anomaly at the country level. Low

risk anomaly is a concept arising from the stock-level cross-sectional studies, which

is related to one of the most profound questions in the financial literature, namely:

Are safe stocks better investments than risky ones? The crucial assumption of the
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capital asset pricing model (CAPM) of Sharpe (1964), Lintner (1965) and Black

(1972) is the existence of a positive linear relationship between the systematic stock

market risk measured with their betas and the expected returns. This relationship has

been generally confirmed by the initial tests of the U.S. stock market (Black et al.

1972; Fama and MacBeth 1973; Blume 1970; Miller and Scholes 1972; Blume and

Friend 1973). The CAPM is built on the modern portfolio theory, according to

which investors diversify risk by holding a portfolio of stocks. However, for various

reasons, such portfolios are often poorly diversified (Goetzman and Kumar 2008).

By assuming the phenomenon of the under-diversification, some theories indicate

that also the idiosyncratic risk should be positively correlated with the expected

returns in the cross-section analysis (Levy 1978; Merton 1987; Malkiel and Xu

2004). Papers of West and Tinic (1986), and Fu (2009) support the theoretical

models and provide empirical evidence that portfolios with higher idiosyncratic

volatility yield higher average returns. As the systematic and idiosyncratic risks sum

up to the total volatility, this parameter should also be positively correlated with

returns. Indeed, there are several studies which seem to confirm this assumption by

showing that risk measures related to the total variability are positively correlated

with the expected returns. For example, Bali and Cakici (2004) find that there is a

strong positive relationship between the average returns and value at risk, which is

robust against different investment horizons and various levels of loss probability.

Chen et al. (2014) confirm this observation in the emerging stock market in Taiwan.

In addition, Ang et al. (2006a) focus on the downside risk and show that the cross-

section analysis of stock returns reflects a significant downside risk premium.

Surprisingly, the results of many papers seem to be entirely contrary to the

above-described theories. This phenomenon—called a ‘‘low-risk anomaly’’ (Ang

2014)—is a combination of three effects, where the third one is the consequence of

the first two effects:

1. Volatility is negatively related to future returns.

2. Realized beta is negatively related to future returns.

3. Minimum variance portfolios outperform the market.

There is mounting evidence of the anomaly which follows from many studies

conducted over the last forty years, since its first discovery in early ‘70s. In their

paper of 1970, Friend and Blume examined the stock returns for the period

1960–1968 with the use of the CAPM beta and volatility, drawing a conclusion that

‘‘risk-adjusted performance is dependent on risk. The relationship is inverse and

highly significant’’ (Friend and Blume 1970). Shortly afterwards, this observation

was confirmed by Haugen and Heins (1975) who analysed the U.S. stock market in

the period between 1926 and 1971, reaching the conclusion that ‘‘over the long run,

stock portfolios with lesser variance in monthly returns have experienced greater

average returns than their ‘riskier’ counterparts’’ (Haugen and Heins 1975). It also

appears that market beta is far from being the ideal predictor of stock returns. The

first challenge has been probably described in the paper of Jensen et al. (1972) who

argue that, despite the positive relation between beta and returns, the correlation is

probably ‘‘too flat’’ compared to the CAPM predictions. This results in the abnormal
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returns on low-beta stocks. Finally, the relevance of the CAPM was undermined in

the influential paper of Fama and French (1992) which proves that ‘‘beta shows no

power to explain average returns’’ (Fama and French 1992) when considering the

size and value effects. These studies led to the proliferation of further research

studies providing the evidence for the low-risk anomaly in the U.S. stock market

(Baker and Haugen 1991; Chan et al. 1999; Jagannathan and Ma 2003; Clarke et al.

2006; Ang et al. 2006b; Baker et al. 2011) and in other global equity markets (Blitz

and van Vliet 2007; Ang et al. 2008; Baker and Haugen 2012; Blitz et al. 2013).

Furthermore, in recent studies, new asset pricing factors have been introduced

based on the risk anomaly. Frazzini and Pedersen (2014) propose a betting-against-

beta (BAB) factor which refers to the returns on the leveraged portfolio of low-beta

stocks hedged with high-beta stocks. Ang (2014), p. 339 constructs a volatility

factor which, despite similar design, is based on the standard deviation instead of the

market beta. The above-mentioned factors have not only delivered long-term

positive abnormal returns, but also managed to explain the alphas of Warren

Buffet’s investment portfolio (Frazzini et al. 2013).

Low-risk anomaly seems to be so astonishingly simple and powerful that Robin

Greenwood, professor at Harvard Business School, called it ‘‘the Mother of all

inefficiencies’’ (Ang 2014, p. 332) in 2010. Nevertheless, the grounds for its

existence are still a mystery to a large extent. Several possible explanations are

found in the financial literature. According to some papers, the reasons are data

mining issues and the sensitivity of the resulting illiquidity effects and portfolio

weighting methods (Bali and Cakici 2008; Han and Lesmond 2011). However, the

best counterargument is probably the pervasiveness of this anomaly. The low-risk

effect has been observed in international stocks, sovereign and corporate bonds,

credit derivatives, currencies (Frazzini and Pedersen 2014), and even commodities

(Blitz and de Groot 2014) or option markets (Cao and Han 2013). Frazzini and

Pedersen (2014) attempt to explain the beta anomaly with leverage constraints,

arguing that investors who are not able to borrow money create excessive demand

for high-beta stocks. However, the leverage constraints explain only the low returns

of risky stocks, whereas the abnormal positive returns of safe stocks remain

unexplained (Ang 2014, p. 342). Ang (2014), pp. 342–343 blames the agency

problems for the risk anomaly and suggests that institutional investors have to stick

to the benchmark and, therefore, are unable to take bets on extreme-beta stocks

characterized with significant tracking error. Furthermore, several studies suggest

that the under-pricing of safe stocks and over-pricing of risky stocks may simply

result from the investors’ preferences regarding the trade environment (Boyer et al.

2010; Bali et al. 2011; Ilmanen 2012). Finally Hou and Loh (2014) conduct a

comprehensive analysis of numerous explanations, proving that even taken together

as groups they are not able to explain more than half of all the anomalies.

Previous studies on the low-risk anomaly concentrated solely on the stock-level

effects. However, several questions remained unanswered, namely: Do any parallels

occur the country level? Is the risk also a valid determinant of a cross-national

variation in stock returns? In an attempt to answer these questions, this study aims to

endow the low-risk investing with a new global dimension.
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The concept of finding parallels between stock-level and country-level cross-

sectional return patterns has its precedence in a number of previous studies on the

cross-national value, momentum and size effects. First, Macedo (1995), Asness et al.

(1997), Kim (2012), Zaremba (2015a) claim that stock markets with low fundamental

indicators, for example P/E ratio, yield higher returns than markets with high ratios.

Second, Richards (1997), Bhojraj and Swaminathan (2006), Balvers and Wu (2006)

and Blitz and van Vliet (2008) argue that top performing markets tend to continue to

outperform the market, while ‘laggard countries’ retain their negative momentum.

Third, Keppler and Traub (1993) and Keppler and Encinosa (2011) conclude their

papers by saying that ‘small is beautiful’. According to them, the portfolios composed

of small capitalization markets deliver higher returns than big markets in a long run.

The additional evidence on the described phenomena is provided by Desrosiers et al.

(2004), Asness et al. (2013), and Angelidis and Tessaromatis (2014). Finally, Zaremba

(2015b) proves that certain parallels between country-level and stock-level quality

effects are also observable across the data.

This paper aims to comprehensively investigate the country-level risk effects.

The study contributes to the financial literature in two ways. First, it examines and

compares performance portfolios from sorts on the range of risk indicators. The

calculations are based on a broad sample of 78 single country stock markets for the

period 1999–2014. Second, inspired by similar observations from the stock-level

studies (Novy-Marx 2013), the paper examines whether additional sorting on the

risk may improve the performance of value and size strategies at the country level.

The basic motivation to conduct this study were structural changes which have

taken place in the international equity markets in recent decades. The increased

integration and openness of global financial markets led to the rise in correlations

between stock market returns in various countries (Bekaert and Harvey 2000; Quinn

and Voth 2008). As a result, the diversification benefits of international investments

have fallen markedly, and the cross-country correlations keep growing (Authers

2010).1 The disappearance of diversification opportunities has significant impact on

the market practitioners. This trend indicates the growing importance of country

selection strategies as part of the investment process (Hester 2013).

The described phenomenon is associated with the proliferation of passive

investment products which ensure investors easy access to international markets

(and it might have been fuelled by their emergence). Futures markets, index funds

and exchange traded funds (ETFs) offer investors liquid and cheap investment

opportunities in the global markets. Investment Company Institute (2014) reports

that over 430 billion dollars were invested in 490 international equity ETFs in the

USA, in September 2014. What is more, EY expects the global ETF market to rise

15–30 % annually over the forthcoming years (EY 2014).

Compared to the abundant opportunities and the size of the global ETF market,

investment tools available for ETF investors seem to be still astonishingly modest.

The stock-level investors have at their disposal ample literature dealing with cross-

1 Numerous studies document that the financial contagion could be now easily spread even into emerging

and frontier markets, e.g., Dornbusch et al. (2000), Scott (2014), Tanai and Lin (2013), Le and David

(2014).
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sectional and time-series patterns, as well as asset pricing models. Such tools still

need to be developed in the field of passive ETFs and index products. One of the

overarching aims of this paper is to fill this gap, at least partially.

Key findings of the study may be summarized as follows. First, there is no

evidence for the country-level low-risk anomaly observed. Returns are positively

correlated with the value at risk, standard deviation and idiosyncratic volatility,

although it is largely explained by cross-national value, size and momentum effects.

Second, the relationship seems to be stronger in the case of idiosyncratic risk

measures and is almost non-existent in the case of the systematic risk (market beta).

Third, additional sorting on value at risk may markedly improve the performance of

size and value strategies at the country level.

The primary source of the data at the country-level is Bloomberg. The sample

period covers the years between 1999 and 2014. In terms of asset pricing tests, the

study attempts to explain the returns on the portfolios sorted on risk. The returns are

evaluated by means of the country-level cross-sectional pricing models.

The structure of the further part of this papers is as follows. Section 2 describes

research methods and data sources. Section 3 presents the findings of the study and

Sect. 4 concludes the paper.

2 Methodology and empirical data

The paper examines three hypotheses. First, it is analysed whether risk is a valid

determinant of cross-sectional variation in returns on country indices. The focus is

placed on four distinct risk indicators: market beta, standard deviation, value at risk

and idiosyncratic variance. Second, it is investigated whether risk effects are equally

strong across various size and B/M classes of countries. In other words, the third

question is whether it is possible to improve cross-national value and size strategies

with additional sorts on risk. Thus, single- and double-sorted capitalization-

weighted portfolios were built from the sorts on characteristics of equity indices and

their performance was evaluated with multifactor asset pricing models.

2.1 Playing field

This research is based on the returns on international stock market indices and the

accounting data obtained from Bloomberg. Monthly time-series are implemented

as they provide the sufficient number of observations (188) to ensure the

reliability of the conducted tests and allow for the avoidance of excessive

exposure to micro-structure issues (de Moor and Sercu 2013). For all the

examined countries, MSCI indices are used to maintain the consistent method-

ology for the computation of returns across all the analysed countries. MSCI

indices are widely tracked capitalization-weighted global equity benchmarks

which additionally serve as the basis for numerous futures contracts and over 650

exchanged traded funds (ETFs) throughout the world.2 Thus, the selection of

2 Data from http://www.msci.com/products/indexes/ [accessed 1 November 2014].
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MSCI is also aimed at aligning this research with investment practice, as these

indices are constructed and managed with a view to being fully investable from

the perspective of international institutional investor (MSCI 2014a) and cover

approx. 85 % of all stock market capitalizations in countries which they represent

(MSCI 2014b). If a MSCI index is not available for a given country, the second

choice is Dow Jones, and the third choice is STOXX. The detailed list of all

countries investigated in this paper along with their corresponding indices is

attached in form of the ‘‘Appendix’’.3

Returns are computed based on the capitalization-weighted gross total return

indices, which means that they are adjusted according to corporate actions (splits,

reverse splits, issuance rights, etc.) and cash distributions to investors (dividends).

The sample period for returns is February 1999 to September 2014, if available. The

total sample includes 78 country equity markets and, according to the author’s best

knowledge, this is one of the broadest samples examined in studies of this kind.

Both existing and discontinued indices (for example MSCI Venezuela) are used to

avoid the survivorship bias. A stock market is included in the sample in a month t if

it is possible to compute its size, value and momentum indicators at the end of

month t - 1 and its returns in month t. The size of the sample increases along with

the development of global capital market which has taken place in recent years and

the time series average is 56.

The country-level parallels between the size, value, and momentum variables at

the stock level are calculated as follows. Size means the total stock market

capitalization of a given equity index. As a result, it provides a good approximation

of the full country equity market as the MSCI indices always cover approx. 85 % of

the total country capitalization. This approach towards the size measurements

follows from the theoretical and empirical evidence provided by Asness et al.

(1997), Keppler and Traub (1993), Keppler and Encinosa (2011), and Zaremba

(2015a). Book-to-market ratio of an index portfolio is value-related variable, which

is weighted according to the methodology of a given index. To avoid the look-ahead

bias, the ratios based on the accounting data are lagged 3 months. Finally, in the

case of the momentum metric, we closely follow the approach presented by Asness

et al. (2013) and Zaremba (2015a), which means that the momentum in month t is

calculated as cumulative gross returns in months t - 12 to t - 1.

Initial market and accounting data is collected in local currencies, however, I

agree with Liew and Vassalou (2000), and Bali et al. (2013), that comparisons using

different currency units could be misleading. This is especially true in emerging and

frontier markets, where inflation and risk-free rates are sometimes very high and

differ significantly across markets. Therefore, I follow the approach of Bekaert et al.

(2007), Brown et al. (2008) or Liu et al. (2011), and denominate all data in USD to

obtain polled international results. In order to be consistent with the USD approach,

excess returns are computed over the one-month Libor rate.

3 For the brevity we do not report the detailed statistics on this dataset. They could be found in the study

of Zaremba (2015a).

50 Eurasian Econ Rev (2016) 6:45–65

123



2.2 Examined portfolios

This papers investigates the performance of returns on various risk portfolios. Thus,

in each month t - 1, all stock market indices are ranked against their risk

characteristics. Four distinct risk proxies are used: beta, standard deviation, value at

risk, and idiosyncratic volatility. Beta is the regression coefficient of returns on the

examined portfolio to the returns on the capitalization-weighted portfolio for all the

countries in the sample. Standard deviation is a simple standard deviation of returns.

Value at risk is measured as the empirical 5th percentile of historical observations.

Idiosyncratic volatility is a variance of the given index unexplained by the

regression of its returns to the returns on the global portfolio. I use 12–24 months

horizon (as available) to estimate the risk proxies. All computations were based on

monthly time-series. Next, five subgroups are formed. For each characteristic, the

20th, 40th, 60th and 80th percentiles are defined as breakpoints and, thus, five

subgroups are obtained. Finally, the indices in the respective groups are value

weighted to form portfolios.

The value weighting scheme is chosen intentionally in order to avoid the impact

of returns on rebalancing (Willenbrock 2011). Their influence may be particularly

distorting in the case of this research, as the level of returns is related to the

volatility of portfolio constituents (Erb and Harvey 2006). By opting for the

capitalization-weighting scheme, the paper tries to isolate this effect. Nevertheless,

the limitation of this approach is the possible excessive influence of the biggest

equity markets. Besides, it seems rational to assume that, with the use of liquid

futures or ETFs, investors are able to attain easily either equal or capitalization-

based exposures to the international markets. Finally, some authors (for example

Bali and Cakici 2008) find that the anomalies related to price risk are predominantly

distinctive for capitalization-weighted portfolios.

In most cases, the performance of zero-cost portfolios based on risk variables is

also presented. There are basically long/short portfolios which are 100 % long in the

most risky quintile and 100 % short in the safest quintile.

This study also investigates whether the risk effects are equally strong across

various size and B/M classes of stock markets (i.e. in big, medium and small

markets). To this end, I form double-sorted portfolios from stock market indices

sorted on the size or B/M indicators and risk. At the end of each month t - 1, all

indices are sorted on their risk and B/M or size. I define 30th and 70th percentiles as

the risk and B/M or size breakpoints. The intersection of the independent 3 9 3

sorts on risk and size or B/M gives nine portfolios. Finally, I weight the sorts with

value to obtain double-sorted portfolios which are evaluated in a similar fashion to

single-sorted portfolios.

2.3 Performance evaluation and asset pricing models

The examination of multi-country international portfolios requires the use of an

appropriate asset pricing model, which is consistent with the perspective of an

international investor implementing a top-down country-level selection strategy,

who builds portfolios composed of ETFs or futures rather than single stocks. Thus,
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this paper applies the alternative method of computation of asset pricing factors

which is based on the country-level data.

This research analyses the portfolios against two distinct asset pricing models

estimated from the cross-national data. They are basically new modifications of the

existing, well-documented and broadly-employed models. The first one is the

classical Capital Asset Pricing Model (Sharpe 1964). The model assumes that asset

returns depend only on the market portfolio. The second model is the four-factor

model which was originally introduced by Carhart (1997) and it is the expansion of

the three-factor model of Fama and French (1993). It additionally accounts for size,

value and momentum effects, which are represented by SMB, HML and WML

portfolios. SMB (small minus big) is the difference in returns on diversified

portfolios of small and large caps, HML (high minus low) is, in general, the

difference in returns on portfolios of diversified value (high B/V) and growth (low

B/V) stocks, while WML (winners minus losers) means the difference between

returns on diversified portfolios of countries with the highest and the lowest returns

over the previous year. The detailed description of the country-level models

employed in this paper is presented in a study of Zaremba (2015a).

All the regression models are estimated using the OLS regressions and tested in a

parametric manner. The models are used to assess the performance of single- and

double-sorted portfolios, which are described in detail in the data section. It is

examined whether the application of a model to a certain portfolio leaves a

statistically significant intercept unexplained. In order to find whether the intercepts

in a group of portfolios are statistically different from zero, they are evaluated with

the GRS test statistic, as suggested by Gibbons et al. (1989).

3 Results and discussion

First of all, this section presents the performance of the portfolios from the single

sorts on risk. Next, it describes the interactions between the value, size and risk

effects at the country level.

3.1 Performance of portfolios from single sorts

Table 1 presents the basic statistics of the risk-sorted portfolios. It seems that

market beta, which is the key element of the neoclassical assert pricing theory, has

the poorest relation to the expected returns of all examined characteristics.

Not only is the beta-return relationship is non-linear, but also it is not even

monotonic. The return on long/short portfolio, which is long for the high-beta

countries and short for the low-beta countries, has the mean monthly return of

0.52 % (not statistically different from zero). The top-beta countries have also the

highest standard deviation.

The portfolios sorted on standard deviation, value at risk and idiosyncratic

volatility reveal some similarities. In all three cases, the returns are almost

monotonic which means that portfolios with the lowest risk have the lowest excess

returns, whereas the highest risk coincides with the highest returns. For example,
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countries with the bottom idiosyncratic volatility have mean monthly excess returns

of 0.26 %, while markets with the top idiosyncratic volatility earn on average

1.07 %. The returns on long/short portfolios vary from 0.75 to 0.81 % and are

significantly different from zero. The higher returns are associated with higher risk

in terms of standard deviation.

The scale of cross-sectional variations is fairly large, at least compared to other

country-level cross-sectional patterns. For example, Zaremba (2015a) analyses the

performance of a number of long/short portfolios based on various value, size and

momentum indicators, but neither of them has excess returns as high as the long/

short portfolios based on the VaR, total and idiosyncratic volatility. The differences

in performance between top and bottom quintiles, however, are slightly lower than

in the case of similar portfolios estimated based on the stock-level data, for instance

in papers of Bali and Cakici (2004, 2008) or Ang et al. (2006b).

The examination of the risk-sorted portfolios with the use of CAPM and four-

factor model provides some additional insights (Table 2). First, the outcomes reveal

no parallels to the cross-sectional observations of low-beta anomaly discovered by

Frazzini and Pedersen (2014) or low-volatility effect described by Ang (2014).

Table 1 Excess returns on quintile portfolios sorted on risk

Bottom 2 3 4 Top T-B

Beta

Mean 0.17 (0.45) 0.44 (1.30) 0.38 (0.96) 0.71 (1.62) 0.68 (1.22) 0.52 (1.21)

Standard dev. 5.09 4.66 5.42 5.96 7.66 5.82

Sharpe ratio 0.03 0.09 0.07 0.12 0.09 0.09

Mean market cap. 384 707 917 482 220

Standard deviation

Mean 0.26 (0.81) 0.24 (0.58) 0.55 (1.19) 0.70 (1.25) 1.05 (1.83) 0.79 (2.10)

Standard dev. 4.39 5.68 6.25 7.65 7.83 5.12

Sharpe ratio 0.06 0.04 0.09 0.09 0.13 0.15

Mean market cap. 1564 563 253 175 105

Value at risk

Mean 0.19 (0.56) 0.40 (1.00) 0.83 (1.82) 0.41 (0.79) 0.94 (1.64) 0.75 (2.02)

Standard dev. 4.60 5.45 6.23 7.08 7.82 5.09

Sharpe ratio 0.04 0.07 0.13 0.06 0.12 0.15

Mean market cap. 1 308 588 329 331 114

Idiosyncratic volatility

Mean 0.26 (0.80) 0.25 (0.61) 0.54 (1.17) 0.62 (1.11) 1.07 (1.86) 0.81 (2.16)

Standard dev. 4.39 5.65 6.23 7.67 7.83 5.11

Sharpe ratio 0.06 0.04 0.09 0.08 0.14 0.16

Mean market cap. 1564 560 253 176 108

The table reports means, standard deviations, and Sharpe ratios of excess returns on quintile portfolios

sorted on four distinct risk indicators: beta, standard deviation, value at risk and idiosyncratic volatility.

‘‘Bottom’’ always denotes countries with the lowest risk and ‘‘top’’ with the highest risk. ‘‘T-B’’ is a zero-

cost portfolio, which is long the bottom countries and short in the top countries. The means and standard

deviations are expressed in percent, while market capitalizations are in billion US dollars
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In the case of all four indictors, the risky markets always have better

performance. This observation remains true even after the adjustment by cross-

national value, size and momentum effects, although the abnormal returns are not

significantly different from zero. Moreover, in the case of all indicators, the alphas

rise (more or less steadily) with the increase in risk. However, these relationship

seems to be weaker for beta and stronger for standard deviation, VaR and

idiosyncratic volatility. Similarly, the abnormal returns on the zero-cost portfolios

are more than two times higher in the case of standard deviation, VaR and

idiosyncratic volatility. The monthly intercepts from CAPM on these three variables

vary from 0.58 to 0.64 % and are significantly different from zero at the level of

10 %. On the other hand, the four-factor model alphas, varying from 0.33 to 0.46 %,

are lower and are not statistically significant. Despite the absence of significance,

the mere size of intercepts is still impressive. The alphas of zero-cost portfolios

based on standard deviation, value at risk and idiosyncratic volatility are levelled

with the top performing country-level value, size and momentum strategies

investigated by Zaremba (2015a). Finally, none of the GRS tests is rejected.

The examination of both Tables 1 and 2 helps to draw another important

conclusion. Namely, it appears that the cross-sectional country-level variation in

returns has a stronger correlation with the idiosyncratic risk than with the systematic

risk. The expected returns appear to be determined rather by the idiosyncratic

volatility than by beta, which is generally contrary to some basic concepts

underlying the standard portfolio and asset pricing models.

Table 3 Excess returns on portfolios from 3 9 3 sorts on risk and size

Mean Standard deviation

Bottom Medium Top T-B Bottom Medium Top T-B

Standard deviation

Small 0.28 0.85 1.49 1.21 4.82 6.47 8.88 7.30

Medium 0.63 0.65 0.98 0.36 5.13 6.24 7.86 5.20

Big 0.23 0.66 0.68 0.45 4.42 6.32 7.58 4.57

Value at risk

Small 0.46 1.06 1.86 1.41 5.00 6.30 9.02 7.20

Medium 0.37 0.75 1.03 0.66 5.34 6.35 7.03 4.32

Big 0.28 0.60 0.87 0.59 4.54 5.88 8.34 5.42

Idiosyncratic volatility

Small 0.30 0.86 1.50 1.20 4.84 6.36 8.93 7.30

Medium 0.61 0.66 1.00 0.39 5.13 6.23 7.82 5.16

Big 0.23 0.64 0.73 0.50 4.42 6.30 7.63 4.58

The table reports means and standard deviations of excess returns on nine portfolios sorted on size

(market capitalization) and three risk indicators: standard deviation, value at risk and idiosyncratic

volatility. ‘‘Bottom’’ always denotes countries with the lowest risk and ‘‘top’’ with the highest risk. ‘‘T-B’’

is a zero-cost portfolio, which is long the bottom countries and short in the top countries. The numbers are

expressed in percent
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3.2 Performance of portfolios from double sorts

Relation between the expected returns and the underlying variables is the weakest

and rather insignificant in the case of portfolios sorted on betas, thus, such portfolios

have been dropped in the further research which concentrates solely on the effects

related to standard deviation, value at risk and idiosyncratic volatility.

Studies on the stock-level low-volatility effect have shown little interaction

between risk and size effects. Ang et al. (2006b) examined the performance of

portfolios of stocks double-sorted on the idiosyncratic volatility and capitalization

and found that the scale of the anomaly is relatively bigger in the case of mid-cap

stocks than it is in the case of the smallest or biggest companies. The investigation

of the country-level effects in this study indicates quite different behavior. Table 3

presents the performance of portfolios sorted on size and various risk indicators. The

analysis of the outcomes gives two important conclusions. First, results of the

country-level research basically contradict the low-risk effects from stock-level data

for all the size categories. For all the variables and all the capitalization classes

(small, medium, big), these are the risky stocks which have higher excess returns.

Second, excess returns on risk-based zero-cost portfolios are the highest for the

small markets. Their mean monthly returns vary from 1.20 to 1.41 %, contrary to

0.36–0.66 % for big and middle markets. These results correspond with the

observations of Zaremba (2015a) who claims that value and momentum effects are

also stronger for small markets.

The outperformance of risky markets lacks, however, any strong confirmation

through the use of the four-factor model (Table 4). The alphas on the low-risk

Table 4 Intercepts from four-factor model of portfolios from 3 9 3 sorts on risk and size

Intercept t statistic

Bottom Mid Top Bottom Mid Top

Standard deviation

Small -0.11 0.46 0.47 (-0.46) (1.44) (1.36)

Mid 0.24 0.16 0.20 (1.14) (0.68) (0.83)

Big -0.05 0.17 0.16 (-1.10) (0.98) (0.61)

Value at risk

Small 0.00 0.70 0.81 (-0.01) (2.35) (2.28)

Mid -0.06 0.13 0.41 (-0.30) (0.59) (1.89)

Big -0.03 0.18 0.34 (-0.39) (1.39) (1.07)

Idiosyncratic volatility

Small -0.10 0.46 0.49 (-0.41) (1.45) (1.40)

Mid 0.23 0.16 0.22 (1.07) (0.70) (0.92)

Big -0.06 0.15 0.21 (-1.14) (0.90) (0.80)

The table reports intercepts from four-factor model of nine portfolios sorted on size (market capital-

ization) and three risk indicators: standard deviation, value at risk and idiosyncratic volatility. ‘‘Bottom’’

always denotes countries with the lowest risk and ‘‘top’’ with the highest risk ‘‘T-B’’ is a zero-cost

portfolio, which is long the bottom countries and short in the top countries. The intercepts are expressed

in percent. The table also reports t statistics
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portfolios are still predominantly lower (or even frequently negative) than alphas on

the high-risk portfolios. Furthermore, the anomaly is still stronger for small markets,

although the asset-pricing model takes into account the country-level SMB factor.

Alas, hardly any of these abnormal returns are statistically significant. The only

exception are returns on small and medium markets with low value at risk. The

monthly alpha on the portfolio of the smallest markets with the lowest value at risk

is 0.81 % and it is significantly different from zero.

Table 5 summarizes the results of the performance analysis of portfolios sorted

on risk and size. Basically, the GRS tests are not rejected in the case of sorts on

standard deviation and idiosyncratic volatility, but are rejected in the case of sorts

on value at risk. In other words, it appears that the efficient frontier of a global

investor can be significantly augmented only through the application of an

additional sort on VaR to the country-level size strategy.4 In this case, the mean

monthly alpha for the CAPM model is 0.44 % and the model explains over 69 % of

variations in stock returns. In the case of the four-factor model, the mean intercept

falls to 0.30 % and R2 increases to almost 76 %. However, the GRS test is still

rejected. To compare, none of the strategies from double sorts on size, value and

momentum examined by Zaremba (2015a) rejected the GRS tests so significantly.

The observed performance of the VaR-based portfolios, which is superior to other

variables, reveals some similarities to the stock-level findings of Bali and Cakici

(2004). They proved that VaR may explain the cross-sectional variation in stock

returns much better than any other risk-related variables, such as beta or total volatility.

Apart from the stock market capitalization, the risk effect seems to interact also

with the country-level value effect. The results depicted in Table 6 seem to suggest

that the risk-return relationship is stronger in the case of the value markets than it is

Table 5 Summary to explain monthly excess returns on portfolios from sorts on risk and size

GRS p value |a| R2 s(a)

Standard deviation

CAPM 1.12 35.35 0.36 69.22 0.32

Four-factor model 0.86 56.05 0.22 75.39 0.19

Value atrisk

CAPM 2.04 3.79 0.44 69.42 0.43

Four-factor model 1.94 4.92 0.30 75.65 0.32

Idiosyncraticvolatility

CAPM 1.10 36.38 0.37 69.25 0.32

Four-factor model 0.86 55.90 0.23 75.37 0.20

The table reports regression results for the CAPM and four-factor models. The models aim to explain the

excess returns of nine portfolios formed on risk indicators (standard deviation, value at risk and

idiosyncratic volatility) and size (market capitalization). GRS is the Gibbons et al. (1989) statistic, |a| is

the average absolute intercept, R2 is the average R2 and s(a) is the standard deviation of the intercepts.

The p values, intercepts, R2 and standard deviations of the intercepts are expressed in percent

4 The performed asset pricing tests can be interpreted as tests of mean–variance spanning. For further

details, see de Roon and Nijman (2001) and Kan and Zhou (2008).
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in the case of the growth countries. This observation appears to be valid for all three

examined risk variables: standard deviation, value at risk and idiosyncratic

volatility. The mean monthly excess returns on long/short portfolios are between

0.07 and 0.23 % for the low B/M countries and vary from 0.89 to 1.24 % for the

high B/M countries. Again, the most impressive performance is yielded by sorts on

value at risk. The top B/M and VaR portfolio has the average monthly excess return

Table 6 Excess returns on portfolios from 3 9 3 sorts on risk and B/M

Mean Standard deviation

Bottom Medium Top T-B Bottom Medium Top T-B

Standard deviation

Low B/M 0.31 0.56 0.38 0.07 4.52 6.33 7.67 5.16

Medium B/M 0.41 0.65 0.83 0.42 5.14 6.21 7.66 4.87

High B/M 0.13 1.04 1.03 0.89 6.46 7.15 8.63 7.23

Value at risk

Low B/M 0.23 0.80 0.46 0.23 4.61 6.24 7.81 5.01

Medium B/M 0.42 0.92 0.98 0.56 5.49 6.34 7.28 4.39

High B/M 0.27 1.03 1.51 1.24 6.22 7.34 9.36 8.25

Idiosyncratic volatility

Low B/M 0.31 0.58 0.43 0.13 4.52 6.34 7.67 5.19

Medium B/M 0.39 0.67 0.82 0.44 5.14 6.22 7.65 4.87

High B/M 0.12 0.95 1.15 1.03 6.43 7.12 8.69 7.32

The table reports means and standard deviations of excess returns on nine portfolios sorted on book-to-

market ratio and three risk indicators: standard deviation, value at risk and idiosyncratic volatility.

‘‘Bottom’’ always denotes countries with the lowest risk and ‘‘top’’ with the highest risk. ‘‘T-B’’ is a zero-

cost portfolio, which is long the bottom countries and short in the top countries. The numbers are

expressed in percent

Table 7 Intercepts from four-

factor model of portfolios from

3 9 3 sorts on risk and B/M

The table reports intercepts from

four-factor model of nine

portfolios sorted on book-to-

market ratio and three risk

indicators: standard deviation,

value at risk and idiosyncratic.

‘‘Bottom’’ always denotes

countries with the risk and ‘‘top’’

with the highest risk. The

intercepts are expressed in

percent. The table also reports

t statistics

Intercept t statistic

Bottom Mid Top Bottom Mid Top

Standard deviation

Low B/M 0.05 0.17 0.06 (0.59) (0.73) (0.19)

Mid B/M 0.02 0.18 0.22 (0.14) (0.88) (0.74)

High B/M -0.32 0.46 0.10 (-0.97) (1.89) (0.34)

Value at risk

Low B/M -0.01 0.39 0.12 (-0.08) (1.93) (0.41)

Mid B/M -0.02 0.55 0.38 (-0.09) (2.12) (1.35)

High B/M -0.16 0.41 0.33 (-0.48) (1.63) (1.04)

Idiosyncratic volatility

Low B/M 0.05 0.19 0.12 (0.59) (0.83) (0.41)

Mid B/M 0.00 0.20 0.22 (0.01) (0.97) (0.73)

High B/M -0.33 0.38 0.23 (-0.99) (1.53) (0.76)
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of 1.51 %. However, it is also considerably risky—the monthly standard deviation

of excess returns is as high as 9.36 %.

Similarly as it is in the case of double-sorts on size and risk, the most abnormal

returns on country portfolios from sorts B/M and risk lack any statistical

significance (Table 7). Although intercepts from the four-factor model follow the

pattern observable in excess returns (larger alphas on volatile stock among small

markets) to a large extent, they are hardly statistically significant. In fact, only single

VaR-based portfolios have alphas significantly different from zero.

Table 8 presents the summary which proves the absence of any statistical

significance. The GRS test statistics for sorts on standard deviation and idiosyncratic

volatility are very low and the corresponding p values exceed 40 %. The exception

is the value at risk. In this case, the GRS test is rejected for the CAPM model. The

corresponding average absolute intercept is 0.36 % and R2 equals 71.25 %.

Nevertheless, if country-level value, size and momentum effects are taken into

account, the GRS test is no longer rejected. The average absolute intercept for the

four-factor model declines to 0.26 % and R2 rises to more than 75 %. It appears that

the performance of the value strategy is improved when the additional sorting on

VaR is applied, but the abnormal returns can be, to a large extent, explained by the

cross-national value, size and momentum effects.

4 Conclusions

The calculation performed in this study shows no parallels between the country-level

and the stock-level low-risk anomalies. Risky stock markets have higher returns than

safe markets. The zero-cost portfolios, which are long for countries with high standard

deviation, VaR or idiosyncratic volatility, are characterized by positive abnormal

returns which are to partially explained by the cross-national value, size and

momentum effects. Moreover, the available evidence suggests that country-level

Table 8 Summary to explain monthly excess returns on portfolios from sorts on risk and B/M

GRS p value |a| R2 s (a)

Standard deviation

CAPM 1.00 44.33 0.25 73.72 0.27

Four-factor model 0.66 74.21 0.18 76.59 0.21

Value at risk

CAPM 1.68 9.68 0.36 71.25 0.37

Four-factor model 1.27 25.80 0.26 75.41 0.24

Idiosyncratic volatility

CAPM 0.95 48.27 0.25 73.52 0.27

Four-factor model 0.61 78.42 0.19 76.33 0.20

The table reports regression results for the CAPM and four-factor models. The models aim to explain the

excess returns of nine portfolios formed on risk indicators (standard deviation, value at risk and

idiosyncratic) and book-to-market ratio. GRS is the Gibbons et al. (1989) statistic, |a| is the average

absolute intercept, R2 is the average R2 and s(a) is the standard deviation of the intercepts. The p values,

intercepts, R2 and standard deviations of the intercepts are expressed in percent
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return patterns are determined rather by the idiosyncratic than by the systematic risk

(measured with market beta). Furthermore, additional sorting on VaR may signifi-

cantly improve the performance of size and value strategies at the country level.

In the resulting findings may be a source of valuable lessons for investors, asset

managers and fund pickers, First of all, it seems that country-level standard

deviation, idiosyncratic volatility and particularly VaR may serve as the basis for

the development of valuable tools for global investors which invest in passive stock

market products, such as ETFs and index funds. Second, the discussed factor-based

strategies may also be implemented by traditional investment managers. Taking into

account the growing integration of international stock markets and the declining

diversification benefits, it seems sensible to take into account the country-level

factor premiums in the strategic asset allocation, and avoid any delays regarding the

consideration of factor premiums within the investment process.

It should be stressed that the results of this research have several limitations of

potentially high relevance. First of all, the research sample is relatively small

(considering pure numbers), so it may lead to the small-sample bias. Obviously, it is

impossible to markedly increase the sample. Second, the research period covers also

the years of global financial crisis which may distort the findings to the extent which

is difficult to assess. In other words, the outcomes may be period-specific in some

way. Finally, the study does not take into account any transactions costs, liquidity

constraints and impacts of country-specific taxation.

The country-level phenomena presented in this study seems to contradict the

stock-level low-risk return patterns. We hypothesize that these observations could

be explained with the economic hypotheses which are already discussed in the

academic literature. First of all, it is necessary to divide the observed patterns into

two separate groups depending on the relationship between returns and betas

(systematic risk) and the relationship between returns and idiosyncratic volatility.

Considering the first phenomenon, the current state of the debate on the low-beta

anomaly indicates that it could be explained with two basis tools: benchmarks for

institutional investors discouraging them from investing in low-beta assets which

are not included in or have small representation in the benchmark portfolios (Baker

et al. 2011), and limitations to arbitrage, i.e. particularly leverage and short-selling

constraints that, in turn, prevent investors from exploiting the mispricing

phenomenon (Frazzini and Pedersen 2014). Both above-mentioned issues are also

observable at the country-level, especially in the case of small markets that are

marginally represented in global indices and cannot be easily accessed with ETFs or

futures. In consequence, the return-beta relationship is blurred and do not follow the

expectations of the CAPM, although the effect is not as strong as it is at the stock

level. With regard to the return-idiosyncratic volatility relationship, it could be

explained with the theories according to which, under conditions of under-

diversification, the idiosyncratic risk should be positively correlated with the

expected returns in the cross-section analysis (Levy 1978; Merton 1987; Malkiel

and Xu 2004). The question whether these theories and models are sufficient to fully

explain the patterns documented in this study remains open for future studies.

Further research on the issues discussed in this paper could be pursued in several

directions. First, this research constituted the paradigm for any future studies on
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different return patterns related to the price risk measures, which were discovered in

stock-level data, for example negative risk (Ang et al. 2006a) or skewness (Harvey

and Siddique 2002) effects. Second, one of the drawbacks of the performed

computations is the non-consideration of transaction costs, liquidity and capital

mobility constraints, as well as taxation issues. These aspects should be treated more

carefully in further studies, especially that they may serve as the partial explanation

of the examined effects. Third, the impact of certain market-specific issues, such as

the level of development, integration, investors’ structure or openness, should be

examined. Finally, the study revealed that the impact of volatility on returns may

vary across size and value classes. Future studies could extend this investigation

into different dimensions, such as profitability or credit risk (Zaremba 2015b).

Particularly, there are a few anomaly variations that appear to partly explain the

low-risk anomaly at the stock-level: liquidity (Bali and Cakici 2008), past maximum

returns (Bali et al. 2011), short-term reversal (Huang et al. 2010), and skewness

(Schneider et al. 2015). Examination of portfolios from double-sorts on these

metrics and volatility could bring some additional insights into the nature of the

low-risk anomaly.
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Appendix: Research sample

See Table 9.

Table 9 The table presents a list of countries investigated in this research along with corresponding

index providers

No. Country Index

provider

No. Country Index

provider

No. Country Index

provider

1 Argentina MSCI 27 Indonesia MSCI 53 Poland MSCI

2 Australia MSCI 28 Ireland MSCI 54 Portugal MSCI

3 Austria MSCI 29 Israel MSCI 55 Qatar MSCI

4 Bahrain MSCI 30 Italy MSCI 56 Romania MSCI

5 Bangladesh MSCI 31 Japan MSCI 57 Russia MSCI

6 Belgium MSCI 32 Jordan MSCI 58 Serbia MSCI

7 Brazil MSCI 33 Kazakhstan MSCI 59 Saudi Arabia MSCI

8 Bulgaria MSCI 34 Kenya MSCI 60 Singapore MSCI

9 Canada MSCI 35 Kuwait MSCI 61 Slovenia MSCI

10 Chile MSCI 36 Latvia STOXX 62 SouthAfrica MSCI

11 China MSCI 37 Lebanon MSCI 63 South Korea MSCI
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