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RESUMO 

 

 Este artigo seguirá a abordagem de Pettengill et al. (1995) para examinar a relação 

incondicional e condicional entre beta e retornos de janeiro de 1995 a maio de 2017 em uma 

amostra globalmente diversificada de 22 mercados emergentes e 23 mercados 

desenvolvidos. Além disso, a metodologia de Pettengill et al. (1995) é ajustada para levar em 

conta valores beta de variação do tempo de 1 ano para complementar e verificar a robustez 

dos resultados iniciais. Os resultados empíricos para a amostra completa, bem como as duas 

sub-amostras, indicam que não existe uma relação incondicional significativa entre beta e 

retorno, no entanto, quando se diferencia entre os mercados ascendentes e descendentes, é 

encontrada uma relação condicional significativa. Este artigo acrescenta-se à literatura 

existente, examinando e comparando uma grande amostra de mercados desenvolvidos e 

emergentes, bem como, confirmando os resultados de acordo com a metodologia de Pettengill 

et al., Com betas variáveis no tempo. 

 
 
KEY WORDS: Relacionamento risco-retorno, betas incondicionais, condicionais e variáveis 

no tempo 
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ABSTRACT 

 

This paper will follow Pettengill et al.’s (1995) approach to examine the 

unconditional and conditional relationship between beta and returns from January 

1995 to May 2017 in a well globally diversified sample of 22 emerging markets and 23 

developed markets. Additionally, Pettengill et al.’s (1995) methodology is adjusted to 

take into account 1-year time-varying beta values to supplement and check the 

robustness of the initial results. The empirical results for the full sample as well as both 

sub-samples indicate that there is no significant unconditional relationship between 

beta and returns, however, when differentiating between up- and down-markets a 

significant conditional relationship is found. This paper adds to the existing literature 

by examining and comparing a large sample of both developed and emerging markets, 

as well as, confirming the results according to Pettengill et al.’s methodology with time-

varying betas. 

 

Risk-return relationship, unconditional, conditional, time-varying betas 
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Introduction: 

The Capital Asset Pricing Model (CAPM) developed in the 1960s by Sharpe (1964), 

Lintner (1965), Mossin (1966) and Black (1972) is the first coherent framework for answering 

the question of how the riskiness of an investment should effect its expected returns, and has 

been the most recognized model of its kind since its development. Various studies have firstly 

tested the unconditional relationship between beta and returns, whilst later literature has focused 

more on the conditional relationship between beta and returns. The papers that have gained the 

most recognition over time, have in general been conducted during the 1990’s. Evidence and 

results of these papers and the literature in general are varied, with various papers finding 

evidence of the unconditional beta-return relationship and others rejecting this unconditional 

relationship. In regards to the conditional relationship there seems to be more of a consensus, 

more specifically towards more recent years, that significant evidence can be found for the 

conditional relationship. 

The majority of the existing research such as a paper by Fletcher (2000) have been 

conducted in developed markets, and it wasn’t until more recently that studies have started to 

also or merely consider the beta-return relationship in emerging markets. Due to the relative 

lack of literature considering emerging markets, this paper will attempt to put more emphasis 

on the unconditional and conditional beta-return relationship in emerging markets. This will be 

achieved by utilizing a large sample of emerging markets, whilst simultaneously considering a 

sufficiently large sample of developed markets, to allow good comparison of the un- and 

conditional relationship between emerging and developed markets. 

This paper will follow Pettengill et al.’s (1995) approach to examine the unconditional 

and conditional relationship between beta and returns whilst also differentiating between up 

and down markets for a sample of 22 emerging markets and 23 developed markets. Additionally 

Pettengill et al.’s methodology is used again with a small altercation. Rather than using the 



	 9	

static beta values as per the original methodology, 1-year time-varying beta values are 

calculated and used to check the robustness of the original results. The empirical results for the 

full sample as well as both sub-samples indicate that there is no significant unconditional 

relationship between beta and returns, however, when differentiating between up- and down-

markets a significant negative conditional relationship is found in down-markets, and a 

significant positive relationship is found in up-markets. These results are further confirmed 

when 1-year time-varying betas are used, adding robustness to the findings of this paper.  

First the existing literature on the beta and return relationship will be reviewed, before 

discussing the methodology in detail. Next, the data sample is outlined and summary statistics 

are presented, whilst also discussing the possible limitations of the data. Finally, the empirical 

evidence is discussed and the final conclusions are established. 

  

Literature Review: 

The discussion in regards to the risk-return relationship originated with Sharpe (1964), 

Lintner (1965), Mossin (1966) and Black (1972) who constructed the CAPM model and 

determined the basic yet crucial prediction that average stock returns are positively related to 

market betas. Fama and Macbeth (1973) and Black, Jensen and Scholes (1972) found support 

of this simple risk-return relationship in a cross-section of companies in the US. One study that 

blew open the discussion on this risk-return relationship and caused extensive research in 

regards to the beta-return relationship was conducted by Fama and French (1992) whose results 

contradicted those of Fama and Macbeth (1973), Black, Jensen and Scholes (1972) and the core 

predictions made by the model proposed by Sharpe (1964), Lintner (1965) and Black (1972). 

They examined the joint roles of market beta, size, E/P, leverage and book-to-market equity, 

finding that beta does not seem to have any explanatory power over the cross-section of average 



	 10	

US stock returns after controlling for firm size, but that the univariate relations between average 

return and size, leverage, E/P and book-to-market equity are strong.  

In general, several empirical studies have, rather than explicitly examined the 

relationship between beta and returns, examined general multi-factor models to test for the 

determinants in asset pricing. Ferson and Harvey (1994) examine this more fundamental 

proposition on eighteen developed equity markets, basing their tests on factors that reflect the 

global economic risk such as, G-7 real interest rate, change in oil price, G-7 inflation and others, 

ultimately finding a lack of the world beta’s ability to explain equity market returns. Daniel and 

Titman (1997) also study whether there are prevalent factors in factor models associated with 

book-to-market and size and if these directly contribute to risk premiums. Ultimately they find 

a lack of evidence that factors of the Fama and French three factor model and book-to-market 

contribute to a risk premium, suggesting that higher returns are not a form of compensation for 

these risk factors. Strong and Xu (1997) meanwhile test the unconditional relationship between 

expected returns and market value, book-to-market equity, leverage, E/P and beta, concluding 

that beta is not a consistent significant variable for average returns. 

A significant section of literature, however, focuses specifically on the beta-return 

relationship, initially the unconditional and later the conditional relationship. As mentioned, 

Fama and French (1992) was a major early paper to find a lack of evidence for the unconditional 

beta-return relationship. Several papers, including, but not limited to, Ferson and Harvey 

(1994), Jagadeesh (1992), Fama and French (1996) and Strong and Xu (1997) found a similar 

lack of evidence and strength for the unconditional risk-return relationship. Jagadeesh (1992) 

and Strong and Xu (1997) examined the unconditional risk-return relationship in a single 

country setting in both the US and UK, respectively, whilst Ferson and Harvey (1994) examined 

the relationship in an international setting, including 18 developed countries from Canada, 

Sweden, Germany and several other European countries to Japan, Singapore and Australia. 
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However, Heston, Rouwenhorst and Wessels (1999), also test the unconditional risk-return 

relationship in an international setting of 12 developed European countries, but do find beta 

positively related with stock returns. They claim that the beta premium is in part due to high-

beta countries outperforming low-beta countries in their sample. 

The literature in regard to the unconditional risk-return relationship has been twofold, 

however, the majority suggesting a lack of evidence of the explanatory power of beta in regard 

to returns. Fletcher (2000) and Morelli (2011) seem to argue that studies based on Fama and 

French (1992) don’t find evidence of the unconditional relationship due to them not considering 

the difference between up and down markets. Pettengill et al. (1995) argue that the state of the 

market is a crucial component to take into consideration as “the existence of a large number of 

negative market excess return periods suggests that previous studies that test for unconditional 

positive correlation between beta and realized returns are biased against finding a positive 

relationship”.  Pettengill et al. (1995) expand the original methodology of Sharpe, Lintner and 

Black to consider the market state before testing for, and finding, a conditional risk-return 

relationship in the US. The method proposed by Pettengill et al. (1995) seems to be the 

prevailing methodology to examine the conditional risk-return relationship and is followed by 

many researchers (Fletcher, 1997, 2000; Morelli, 2011; Hodoshima et al. 2000 and more). 

Fletcher (1997) and Morelli (2011) who both initially find a lack of evidence for an 

unconditional relationship, do find evidence of a conditional risk-return relationship in a single 

country setting of the UK, when adjusting the regression to take into consideration the up- and 

down-markets. Fletcher (2000) expands his original, 1997, study to an international setting 

including 18 developed markets from Australia, Hong Kong and Japan to Switzerland, 

Netherlands and the US. Again also here he concludes with a flat unconditional risk-return 

relationship, but does find evidence for a positive conditional risk-return relationship over his 

sample. Hodoshima et al. (2000) and Elsas et al. (2003) confirm these exact results in single 
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country settings of Japan and Germany, respectively, whilst Elsas et al. (2003) further confirms 

these exact results with Monte Carlo simulations. Furthermore, Girard et al. (2001) examine 

the same relationship in an international setting of developed and emerging Asian markets 

(Hong Kong, Indonesia, Japan, Korea, Malaysia, Philippines, Singapore, Taiwan and Thailand) 

and also find evidence of the conditional relationship. Along with the other papers they 

conclude that the state-dependent CAPM does do a good job of defining the risk-return 

relationship and that beta is a good explanatory factor for returns. 

In general most of these studies have examined the conditional risk-return relationship 

using developed markets such as: the US, UK, other developed European and developed Asian 

countries. There are only a handful of recent studies conducted in emerging markets. Mollik 

and Bepari (2015) examine the conditional relationship in Bangladesh, finding a significantly 

positive relationship, however, also finding some inconsistencies, possibly due to miss pricing 

of high risk assets. Sehgal and Grag (2016), on the other hand, examine the conditional 

relationship in an international emerging market context and find mixed results when 

examining the relationship in Brazil, Russia, India, Indonesia, China, South Korea and South 

Africa. Additionally, only few papers go further than merely testing for the conditional risk-

return relationship. One of these papers is by Verma (2011) who in addition to testing the un- 

and conditional risk-return relationship and finding a lack of a significant relationship, tests the 

forecasting power of the conditional relationship between beta and returns.  

An evident aspect of the existing literature is that, firstly, results are varied, but a general 

consensus seems to be that there is a lack of evidence for the unconditional risk-return 

relationship, but that there does seem to be sufficient evidence of a state-dependent conditional 

relationship. Secondly, that the majority of research is conducted in developed markets, with 

significantly less focus on emerging markets. And thirdly, as mentioned, the approach made by 

Pettengill et al. (1995) seems to be widely acknowledged and subsequently followed by other 
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researchers. Therefor this might be considered the leading paper on adjusting the methodology 

to account for positive and negative market excess returns, as they argue that realized returns 

are used in the test rather than expected returns. It is argued that there should be a positive beta-

return relationship during periods with positive excess market returns and a negative 

relationship during periods of negative excess market returns. 

A major criticism of the Fama and MacBeth (1973), which is the same criticism made 

for Pettengill et al. (1995), is that they assume constant beta values which are calculated for the 

entire period and used as a constant over time. Ferson and Harvey (1991, 1993) and Harvey 

(1989) argue that the use of a constant OLS beta could struggle to capture the dynamics of beta 

over time. Although the existing literature in regards to using time-varying betas to examine 

the conditional risk-return relationships is scarce, the use of time-varying betas will do a better 

job of capturing the dynamics of betas and therefor ensure for more accurate beta values 

throughout the sample period. More accurate beta values for each given period will in turn 

improve the regression calculation and establish more accurate results. Even so there are a 

variety of methodologies to estimate time-varying beta values, such as a standard rolling 

window OLS regression, GARCH models or a Kalman filter. According to Renzi-Ricci (2016) 

and Nieto et al. (2014), who compare these methodologies, the OLS is a strong method. 

However, the Kalman filter is more accurate than the standard OLS method for longer period 

moving averages, of more than 1 year, as this method includes new information much faster. 

The purpose of this paper is to firstly test for the un- and conditional relationship 

between beta and returns in emerging as well as developed markets according to the 

methodology proposed by Pettengill et al. (1995) and to further check the robustness of these 

results by incorporating time-varying betas. And to secondly, determine if the beta does a 

good job globally of explaining returns. 
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Methodology: 

The original CAPM model as proposed by Black (1972) predicts that: 

 

              𝐸 𝑅# = 𝛾&+𝛽#𝛾)      (1) 

 

Where 𝐸 𝑅# 	is the expected return on asset i, 𝛾& is the expected return on the risk free asset, 

𝛾) is the expected market risk premium and 𝛽# is the systematic, or, beta risk of asset i, where 

𝛽# = 𝑐𝑜𝑣(𝑅#, 𝑅0)/𝑣𝑎𝑟(𝑅0). In order to apply CAPM to an international setting additional 

assumptions have to be made, as international investors are not interested in local currency 

nominal returns, but rather in real returns of financial assets per unit of risk. In addition to the 

original CAPM assumptions that markets are perfectly competitive and frictionless it’s assumed 

that investment barriers between countries are non-existent. Mainly, however, the assumption 

has to be made that markets are fully integrated and that the purchasing power parity (PPP) 

holds. 

The trend among similar empirical CAPM studies is the use of the two-pass regression 

methodology of Fama and MacBeth (1973) to determine whether there is significant positive 

risk premium on beta. Firstly, the conditional CAPM relationship will be applied to the 

international setting, where we estimate each individual country beta for the entire period from 

the regression model: 

 

                                    𝑅#5 = 𝛼#+𝛽#𝑅05 + 𝜀#5     (2) 

 

Where 𝑅#5 is the return on the country’s i stock index for period t, 𝑅05 is the return on the global 

stock index, 𝛼#	and	𝛽#	, relative country risk, are the parameters and 𝜀#5 is the random error 

term. 
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Secondly, a monthly cross-sectional regression is computed: 

 

        𝐸 𝑅# = 𝛾&5+𝛽#𝛾)5 + 𝑢#5     (3) 

 

Where 𝛽#, country risk, is estimated in equation 2 and 𝑢#5 is the random error term. Ordinary 

Least Squares (OLS) will be used to estimate the values of 𝛾&5	and	𝛾)5 for each month in the 

sample period. The standard t-test of Fama and MacBeth (1973) is then used to test whether the 

mean coefficient values significantly deviate from zero. 

According to Pettengill et al. (1995, 2002) the beta-return relationship only becomes 

significant when one differentiates between ex post and ex ante returns, and uses the ex post, 

realized, returns. They argue that a premium should be received on risky securities under certain 

market conditions and the high risk should reflect a negative premium under other market 

conditions. The implication of this is that a positive beta-return relationship should be realized 

during the up-market and a negative relationship in the down-market. To test this, the cross-

sectional regression was modified with a dummy variable 𝛿 as follows:  

 

   𝐸 𝑅# = 𝛾&5+𝛿#5𝛽#𝛾=5 + (1 − 𝛿#5)𝛽#𝛾@5 + 𝑢#5  (4) 

 

Where 𝛿 = 1 if the excess market returns are positive, up market, and 𝛿 = 0 if the excess 

market returns are negative, down market. 𝛾=5 represents the estimated monthly risk premium 

in up-markets and 𝛾@5 represents the estimated monthly risk premium in down-markets. For any 

given month only one of 𝛾=and	𝛾@ will be estimated, depending on the state of the market, 

hence, resulting in the following hypotheses: 

 
𝐻&:	𝛾= = 0 

 
𝐻D:	𝛾= > 0 
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𝐻&:	𝛾@ = 0 

 
                                                                   𝐻D:	𝛾@ < 0                           (5) 

 

These hypotheses are tested, as previously mentioned, by the standard t-test of Fama and 

MacBeth (1973). 

Pettengill et al. (1995) also state that the above conditional relationship doesn’t 

guarantee a positive risk-return tradeoff, but that these conditions are required for the possibility 

of a positive risk-return tradeoff. Additionally, it’s said that the excess market returns should 

be positive and that the relation of the premium in up- and down-markets should be 

symmetrical. This can be tested with the following hypothesis: 

 

       𝐻&:	𝛾= −	𝛾@ = 0                (6) 

 

This is tested by a two-population t-test, however, the sign of 𝛾@ must be reversed. 

So far all regressions were conducted with a single constant beta per country for the 

entire period, following the original methodology as per Pettengill et al. (1995). Due to the 

criticisms associated with a constant beta and to check the robustness of the obtained results we 

repeat the un- and conditional regressions, however, rather than using a constant beta, a 1-year 

moving window time-varying beta will be calculated for each country for each month and used 

in the regressions instead. With this change in country betas over time the un- and conditional 

relationship between beta and return is re-examined continuing the steps of the original 

methodology i.e. equations 3, 4, 5 and 6 are run, however, this time using the 1-year time-

varying beta values of each month.  
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Data: 

This study examines the un- and conditional relationship between beta and monthly 

stock returns from January 1995 to May 2017. 20 European, 2 North American, 6 South 

American, 11 Asian, 2 Pacific, 2 African and 2 Middle Eastern markets were examined equating 

to a globally diversified sample of 45 different markets of which 23 are developed markets and 

22 are emerging markets. The MSCI world index for emerging and developed countries, 

Bloomberg code MXWD, is utilized as a proxy for the global market returns, as the sample 

contains markets of both emerging and developed nature. To test the un- and conditional 

relationship the monthly price data was fetched from Bloomberg from each country’s market 

index. The country MSCI indices were used rather than the countries own indices to ensure data 

comparability, as country indices can be calculated in a variety of ways whilst the MSCI indices 

are all calculated according to the same methodology, they are free-float weighted indices. 

Therefore, using the MSCI index for each market ensures stable data between all included 

markets that is ready for comparison. All returns are subsequently calculated as percentages 

from the fetched MSCI price data and the US 3-month T-bill, which was obtained from the 

Federal Reserve, a trusted and reliable source often used in academic research, and used as the 

risk-free rate to establish market risk premiums for each market.   
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Table 1 – Summary Statistics: 
Country Continent Nature Beta Mean Max Min STD 
Argentina South America E 1,34 0,26% 42,33% -53,98% 11,69% 
Australia Pacific D 0,63 0,21% 7,61% -12,42% 3,75% 
Austria Europe D 1,07 -0,02% 17,57% -36,56% 6,60% 
Belgium Europe D 0,87 0,19% 13,81% -35,32% 5,57% 
Brazil South America E 1,72 0,16% 30,76% -49,83% 10,99% 
Canada North America D 0,79 0,37% 11,53% -21,43% 4,34% 
Chile South America E 0,94 0,02% 18,19% -34,80% 6,69% 
China Asia E 1,20 -0,13% 37,84% -32,79% 9,48% 
Colombia South America E 0,86 0,30% 26,12% -33,67% 9,07% 
Czech Republic Europe E 0,72 0,16% 21,98% -27,44% 6,86% 
Denmark Europe D 0,78 0,69% 16,98% -19,69% 5,31% 
Egypt Africa E 0,87 1,09% 30,94% -37,50% 9,30% 
Finland Europe D 1,22 0,39% 27,44% -37,51% 8,72% 
France Europe D 0,95 0,27% 11,96% -17,55% 5,19% 
Germany Europe D 1,10 0,28% 17,86% -28,80% 6,15% 
Hong Kong Asia D 1,11 0,23% 28,02% -34,93% 7,04% 
Hungary Europe E 1,27 0,94% 41,26% -45,71% 8,95% 
India Asia E 0,88 0,59% 25,18% -28,53% 7,36% 
Indonesia Asia E 1,07 0,72% 40,45% -43,35% 9,38% 
Ireland Europe D 0,84 -0,13% 15,18% -25,86% 6,12% 
Israel Middle East D 0,87 0,17% 23,41% -21,29% 6,55% 
Italy Europe D 0,96 -0,11% 19,30% -16,77% 6,17% 
Japan Asia D 0,77 -0,16% 12,38% -23,70% 5,27% 
Korea Asia E 1,02 0,34% 42,36% -32,52% 8,21% 
Malaysia Asia E 0,68 0,07% 32,50% -31,57% 6,85% 
Mexico South America E 1,30 0,48% 17,04% -42,35% 7,93% 
Netherlands Europe D 0,94 0,28% 12,70% -20,53% 5,36% 
New Zealand Pacific D 0,50 -0,11% 10,06% -19,93% 4,46% 
Norway Europe D 1,07 0,19% 14,65% -29,10% 6,21% 
Pakistan Middle East E 0,34 0,32% 28,30% -70,01% 10,38% 
Peru South America E 1,00 0,63% 29,98% -44,75% 8,60% 
Philippines Asia E 0,80 0,10% 27,60% -30,36% 7,12% 
Poland Europe E 1,05 0,27% 34,08% -35,25% 8,04% 
Portugal Europe D 0,79 -0,12% 14,50% -22,42% 5,66% 
Russia Europe E 1,87 0,53% 47,28% -93,48% 14,93% 
Singapore Asia D 1,02 -0,05% 19,16% -30,84% 6,37% 
South Africa Africa E 0,76 0,62% 13,08% -32,73% 5,40% 
Spain Europe D 1,03 0,35% 16,16% -25,77% 6,21% 
Sweden Europe D 1,01 0,51% 19,80% -21,03% 6,19% 
Switzerland Europe D 0,70 0,30% 10,95% -20,52% 4,37% 
Taiwan Asia E 0,92 -0,06% 23,06% -24,75% 6,97% 
Thailand Asia E 1,15 -0,16% 38,16% -36,66% 9,68% 
Turkey Europe E 1,33 2,00% 58,57% -47,77% 12,33% 
UK Europe D 0,74 0,14% 8,37% -14,08% 3,90% 
US North America D 0,92 0,42% 10,28% -18,99% 4,33% 
World     1,00 0,22% 10,86% -22,25% 4,46% 
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Table 1 reports summary statistics on the World index (MSCI), 23 developed markets and 22 
emerging markets. The table includes: the country, its continent and nature, Emerging (E) or 
Developed (D), country betas, calculated with respect to the World index using Equation (2), 
monthly mean return, monthly minimum and maximum returns as well as the monthly standard 
deviation in returns over the January 1995 to May 2017 period.  
 
 

Interestingly, from this data you can quickly notice that the country with the smallest 

standard deviation in monthly returns, Australia with 3,75%, also possesses the smallest 

minimum returns in a single month, -12,42%, as well as the smallest maximum return in a single 

month, 7,61%, over the full sample. On the other hand, the country with the largest standard 

deviation is Russia, with 14,93%, who also possesses the largest loss in a single month of -

93,48%. However, Russia does not hold the largest maximum return in a single month, this is 

Turkey with 58,57%. Turkey also holds the largest average return at 2,00% whilst Japan and 

Thailand jointly experience the lowest average returns at -0,16%. Not surprisingly, and in-line 

with this data Australia’s returns range was merely 20,04% over the entire sample while 

Russia’s returns have a range of 140,76% demonstrating the contrasting stability of the different 

markets especially in the regard to emerging and developed markets. This higher volatility in 

emerging markets compared to developed markets is further confirmed when looking at the 

average range of returns in developed and emerging markets where developed markets have an 

average return range of 39,77%, whilst emerging markets have an average return range of 

73,49%. Finally, the most important variable, for the purpose of this paper, are the beta values 

who range from 0,34 in Pakistan to 1,87 in Russia. 

 

Data Reliability and Limitations: 

The gathered data is very robust since firstly, the index price data is gathered from 

Bloomberg and only MSCI Indices are used, ensuring that each market’s prices are calculated 

using the same methodology, free-float weighted equity indices. Secondly, the US Treasury 
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bond rates are obtained from the Federal Reserve which is a reliable and prevalent source in the 

existing literature. In general this means that the collected raw data can be deemed to be reliable, 

firstly due to the sources, but also due to the initial results. After the first regression the 

individual country beta values are calculated and are, as to be expected, within a range of +/- 1 

of the value of 1. Thirdly, the sample size is sufficiently large in comparison to the existing 

literature, where often a data range of 20-30 years is used and this study examines just over 22 

years of data. A larger sample period was considered, however, starting the sample period 

before January 1995 would decrease the sample size by at least 10 countries, most of which are 

emerging countries, as some MSCI market indices only launched in January of 1995. In order 

to keep a large sample of diversified markets and to keep a focus on emerging markets, the 

sample period was chosen to start in January 1995 rather than before. Additionally, the sample 

size in terms of the number of markets examined is very large compared to the existing 

literature, where studies often examine single countries or groups of 10-15 countries. 

Furthermore the majority of existing literature focuses on examining markets of developed 

countries and less so on markets of emerging countries. This study, however, examines 45 

countries evenly mixed between emerging and developed countries from across the globe, not 

only adding this to the existing literature, but moreover adding a global factor to the robustness 

of the final results.  

Although the sample size is sufficiently large, the majority of developed markets in the 

sample originate from Europe, 15 out of 23 to be exact, almost two-thirds. As all these countries 

operate in the same economic market and all, with the exception of the UK and Switzerland, 

use the Euro, their markets are correlated to a certain extent and can cause a bias for the 

developed market sample. Additionally, this paper has made use of a standard 1-year rolling 

window OLS regression to calculate time-varying beta values for each individual market per 

month. This can be classified as a limitation, as papers such as Renzi-Ricci (2016) and Nieto et 
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al. (2014) compare and evaluate the best methodologies for moving averages and both conclude 

that the use of a Kalman filter is more accurate than the standard OLS method for longer period 

moving averages. Nevertheless one can just as well argue that the use of the standard OLS 

method is sufficiently accurate in this case, because the Kalman filter is more accurate for time-

varying moving window averages of more than one year and the time frame used in this paper 

is exactly one year. Last and not least a limitation to this paper is the use of monthly data rather 

than daily data. In order to further improve the reliability of the results of this paper one can 

consider using daily rather than monthly data, as this would give an even more detailed and 

accurate insight of the risk-return relationship. However, this brings along the major challenge 

of adjusting the various data series for the varying non-trading days per country, which is 

especially difficult with such large variety of markets as used in this paper. 

Overall, when considering the sample size, the sample period, the used methodology, 

as well as the robustness check done to confirm the final results, the data and results can be 

considered reliable even when taking into consideration the limitations of this paper. 

 

Empirical Evidence: 

In the first stage the country betas were computed as per Equation 2, these are presented 

in Table 1. The second stage of the methodology proceeds to test the unconditional relationship 

between beta and returns in Equation (3). The test for the unconditional and conditional 

relationship is conducted by estimating cross-sectional regressions for each month and 

ultimately taking the average of the 268 regression estimates and computing the t-statistic for 

each mean coefficient. We first test the unconditional relationship for all countries in the sample 

before splitting the sample up between emerging and developed countries and testing the 

relationship for each sub-sample and then moving on to the conditional relationship. 
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Table 2: Tests of unconditional beta and return relationship 
 

 
 
 
 
 

Table 2 reports the mean result of 𝛾), the slope, of the stage two monthly cross-sectional 
regressions for the full sample, and both sub-samples of emerging and developed countries, 
taking into account the country betas calculated in the first stage. The t statistic values (in 
parentheses) are tested according to Fama and MacBeth (1973), testing whether the mean 
coefficient value is equal to zero. The asterisk (*) represents the values that are significant at 
5% for a two-tailed test.  
 

The results show that all 𝛾) values are not significant at the 5% level and thus we can’t 

reject, with a considerable amount of confidence, the null hypotheses that 𝛾) is equal to 0. These 

results indicate with 95% confidence that there is no significant, unconditional, relationship 

between beta and return for both the full sample, as well as, the emerging market and developed 

market sub-samples. This is in-line with the original studies of Fama and French (1992, 1996), 

as well as, other studies from this time including Ferson and Harvey (1994), Jagadeesh (1992) 

and Strong and Xu (1997). As mentioned, the dominant conclusions in the existing literature, 

finds no significant unconditional relationship, which these results support, however, it does 

contradict a hand-full of studies that do find a significantly positive unconditional relationship 

such as Heston et al. (1999) and the original studies of Fama and Macbeth (1973) and Black et 

al. (1972). 

As discussed in the methodology, Pettengill et al. (1995, 2002) argue that when we 

differentiate between up- and down-markets there should be a positive market premium in up-

markets and a negative premium in down-markets. This implies a positive conditional beta and 

return relationship in up-markets and a negative conditional relationship in down-markets. To 

test this conditional relationship, the data is cross-sectionally regressed using a dummy variable 

as in Equation 4. 

 

 Full Sample Emerging Developed 

𝛾) 0,00350 (0,8197) 0,00239 (0,5195) 0,00300 (0,7072) 
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Table 3: Test of the conditional relationship between beta and return 

 Full Sample Emerging Developed 

𝛾= 0,04600 (15,9690) * 0,04820 (14,7647) * 0,03444 (12,3324) * 

𝛾@ -0,04345 (-15,1971) * -0,05142 (-14,9622) * -0,03447 (-11,8792) * 

𝛾= −	𝛾@
= 0 

0,00256 (0,4860) -0,00322 (-0,5300) -0,00003 (0,0055) 

 
Table 3 reports the mean monthly returns in up-markets, 𝛾=, positive market returns, and mean 
monthly returns in down-markets, 𝛾@, negative market returns, for the whole sample, and both 
sub-samples of emerging and developed countries, taking into account the country betas 
calculated in the first stage. We also add the t-statistic for Equation 6. Again the t-statistic values 
(in parentheses) are tested, this time one tailed, according to Fama and MacBeth (1973) testing 
whether the mean coefficient values of 𝛾= and 𝛾@ are significantly positive and negative, 
respectively. The asterisk (*) represents the values that are significant at 5% for a one-tailed 
test for 𝛾= and 𝛾@ and a two-tailed test for Equation 6. 
  

The results and the t-statistic values found for 𝛾= and 𝛾@, for the full sample, as well as, 

the two sub-samples are all significant at 5%, meaning we reject the null hypothesis that  𝛾= or 

𝛾@ are equal to zero with a 90% confidence level. More interestingly however 𝛾= and 𝛾@ for all 

three samples are even significant at a 0,05% level and we can reject the null hypothesis that 

𝛾= and 𝛾@ are equal to zero with 99,9% confidence. Overall these results in regards to the 

conditions required for a conditional beta and return relationship are very positive and confirm 

the risk premiums with a high level of confidence. This indicates that there is a significant 

negative, as well as, a significant positive conditional relationship between beta and return 

during down-markets and up-markets, respectively, for all considered samples and that the 

recorded coefficients are good approximations of reality. 

However, as argued by Pettengill et al. (1995) in order for the conditional relationship 

to hold there should not only be positive premiums in up-markets and negative premiums in 

down-markets, but moreover these premiums should be symmetrical. The final row, examines 

the symmetrical relationship between 𝛾= and 𝛾@ and demonstrates that, for the full sample and 

both sub-samples, we can’t reject the null hypothesis at 5% significance that 𝛾= −	𝛾@ equals 
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zero. In other words, in the full sample and both sub-samples there is a good possibility of the 

existence of a symmetrical relationship between 𝛾= and 𝛾@. The null hypothesis here cannot be 

rejected with 95% confidence indicating that the calculated premiums have a very high 

likelihood to be symmetrical and that there is significant evidence of a conditional relationship 

between beta and return. These results are in-line with the recent existing literature, where 

Fletcher (1997; 2000), Morelli (2011), Elsas et al. (2003), and Girard et al. (2001), among 

others, also find significant conditional relationships after differentiating between up- and 

down-markets. 

 

Robustness Check with Time-Varying Betas 

Having established the first set of results with constant betas for the individual 

markets, the regressions are ran again utilizing the newly calculated 1-year time-varying 

betas. These betas will be a better estimation of the individual beta situation in each market 

for each month as they merely consider the recent, 1-year return history rather than the return 

history of the full sample period of 22 years. As a result of using a 1-year time varying beta 

values, the mean coefficient values are this time based on 257 regressions. This will thus 

complement the previous results and confirm or disprove the findings according to the 

original methodology presented by Pettengill et al (1995).   

 

Table 4: Tests of unconditional beta and return relationship with 1-year time-varying betas. 
 
 Full Sample Emerging Developed 

𝛾) -0,00192 (-0,6040) -0,00107 (-0,3259) -0,00466 (-1,4078) 
 
Table 4 reports the mean results for 𝛾), the slope, of the stage two monthly cross-sectional 
regressions for the full sample, and both sub-samples of emerging and developed countries, 
taking into account the 1-year time-varying betas. The t-statistic values (in parentheses) are 
tested according to Fama and MacBeth (1973), testing whether the mean coefficient value is 
equal to zero. The asterisk (*) represents the values that are significant at 5% for a two-tailed 
test.  
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These results show that the 𝛾) values are not significant at the 5% level. Moreover the 

𝛾) values for the developed sample are only significant at the 10% level whilst the full and 

emerging samples are not even significant at a 50% level of a two-tailed test. This means that 

we can’t reject the null hypotheses that 𝛾) is equal to zero and thus can’t confirm with 95% 

confidence the existence of an unconditional relationship. An interesting observation from this 

robustness check is that when using 1-year time-varying betas the evidence of an unconditional 

relationship becomes slightly stronger, yet remains insignificant, compared to the evidence 

when merely using constant betas.  

Nonetheless, these results again indicate that there is no significant unconditional 

relationship between beta and return for both the full sample, as well as, the emerging market 

and developed market sub-samples. This is again in-line with the original studies of Fama and 

French (1992, 1996), as well as, other studies from this time including Ferson and Harvey 

(1994), Jagadeesh (1992) and Strong and Xu (1997). As mentioned, the dominant conclusions 

in the existing literature, finds no significant unconditional relationship, which these results 

support, however, it does contradict a hand-full of studies that do find a significantly positive 

unconditional relationship such as Heston et al. (1999), Fama and Macbeth (1973) and Black 

et al. (1972). The originally calculated results for unconditional relationship are thus confirmed 

when using the 1-year time-varying betas, adding to the robustness and reliability of the original 

results. 

 

Again, to test the conditional relationship we cross-sectionally regress the data using a 

dummy variable in Equation 4, however this time we again use the calculated 1-year time-

varying betas to check the robustness of the original results. 

 

Table 5: Test of the conditional relationship between beta and return with 1 year time-varying 
betas. 
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 Full Sample Emerging Developed 
𝛾= 0,03790 (14,9293) * 0,04390 (7,7334) * 0,02984 (13,9455) * 

𝛾@ -0,04232 (-18,1679) * -0,04428 (-11,0591) * -0,04052 (-15,2696) * 
𝛾= −	𝛾@ = 0 -0,00442 (-1,1154) -0,00039 (-0,0510) -0,01068 (-2,6533) * 

 
Table 5 reports the mean monthly returns in up-markets, 𝛾=, positive market returns, and mean 
monthly returns in down-markets, 𝛾@, negative market returns, for the whole sample, and both 
sub-samples of emerging and developed countries, taking into account the 1-year time-varying 
betas. We also add the t-statistic for Equation 6. Again the t-statistic values (in parentheses) are 
tested, this time one tailed, according to Fama and MacBeth (1973) testing whether the mean 
coefficient values of 𝛾= and 𝛾@ are significantly positive and negative, respectively. The asterisk 
(*) represents the values that are significant at 5% for a one-tailed test for 𝛾= and 𝛾@ and a two-
tailed test for Equation 6. 
 

The results and the t-statistic values found for 𝛾= and 𝛾@, for the full sample, as well as, 

the two sub-samples, are significant at 5% meaning we reject the null hypothesis that  𝛾= or 𝛾@ 

is equal to zero at 90% confidence. More interestingly however for each sample the conditional 

relationship between risk and return is slightly more significant during down-markets compared 

to up-markets i.e. the value for 𝛾@ is more significant compared to the 	

𝛾= value for all respective samples. For all samples the coefficient values of 𝛾= and 𝛾@ are 

significant at a 0,05% level and we can reject that 𝛾= and 𝛾@ is equal to zero with a 99,9% 

confidence level. 

Also the results for the conditional relationship between beta and return, taking into 

account 1-year time-varying betas, are very good in regards to finding the conditional 

relationship and again confirm the risk premiums with a high level of confidence. This indicates 

that there is a significant negative, as well as, a significant positive relationship between beta 

and return during down-markets and up-markets, respectively, for all considered samples. 

Therefore, it can be concluded that the recorded coefficients are good approximations of reality 

also when considering time-varying betas.  

However, again these results on their own don’t guarantee the existence of a conditional 

risk-return relationship and the final row therefore examines the symmetrical relationship 
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between 𝛾= and 𝛾@, which is a crucial condition for the conditional relationship to exist. The 

results demonstrate that, for the full sample and the emerging market sub-sample, we can’t 

reject, with 95% confidence,  the null hypothesis at 5% significance that 𝛾= −	𝛾@ equals zero. 

However, for the developed market sub-sample the null hypothesis can be rejected with 95% 

confidence at 5% significance, and can even be rejected at a 99% confidence level. This in 

essence means that we find a large possibility of the required symmetrical relationship between 

𝛾=	and	𝛾@ for the full sample and the emerging market sub-sample, but not for the developed 

market sub-sample. These results indicate that there is a lack of the symmetrical condition 

applicable for the developed market and thus the conditional relationship does not hold for this 

sample, whereas the relationship does hold for the full sample and the emerging market sub-

sample. As the results indicate that the calculated premiums have a very high likelihood to be 

symmetrical for the full sample and that the result of the developed market sample might be 

limited due to possible bias created by the large number of European countries, it’s still possible 

to deduce that there is significant evidence of a conditional relationship between beta and return. 

The existing literature has not experimented much with time-varying betas, however, the found 

results are generally speaking in-line with the general results in the existing literature, where 

Fletcher (1997; 2000), Morelli (2011), Elsas et al. (2003) and Girard et al. (2001), among 

others, find significant conditional relationships. 

 

Conclusions: 

The risk-return discussion and theory is a main concept in the finance literature, and the 

notion that for higher risk, investors require a higher return is widely accepted, however, this 

does have its criticisms and doubts in the existing literature. The unconditional and conditional 

relationships between beta and return are examined in a well-diversified sample of 45 countries, 

22 emerging and 23 developed, over a sample period from January 1995 to May 2017. The 
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unconditional and conditional relationships are initially examined over the whole sample and 

then divided into the emerging and developed market sub-samples.  

For the unconditional relationship in the full sample as well as both sub-samples, no 

significant positive relationship is found. This is the case when following the original 

methodology as suggested by Pettengill et al. (1995) and is furthermore confirmed when 

checking the robustness of these results by taking into consideration, 1-year time-varying betas. 

These results demonstrate robustness and are in-line with the general findings and consensus 

of the existing literature in regards to the unconditional relationship between beta and return. 

As argued by Pettengill et al. (1995), in order for the conditional relationship between 

beta and return to hold, the results between up- and down-markets have to be firstly, 

significantly positive in up-markets and significantly negative in down-markets, and secondly, 

they have to be symmetrical. The results based on purely following Pettengill et al. (1995) 

methodology are very positive and in-line with the existing literature, as a significant positive 

relationship in up-markets and significant negative relationship in down-markets is found. 

Additionally, the results of the symmetrical t-tests are insignificant and the null hypotheses 

cannot be rejected. In other words, the symmetrical tests conclude that there is a significantly 

large probability that the results of the relationship in up- and down-markets are indeed 

significant and have a good chance to be symmetrically opposite i.e. a significant conditional 

relationship is found. To test the robustness of these results again the process was repeated with 

1-year time-varying beta values. The results remain relatively consistent and again a significant 

positive and negative relationship was found in up- and down-markets, respectively, for all 

samples. Also the symmetrical test’s null hypothesis cannot be rejected with any significance 

for the full sample and the emerging market sub-sample, however, the symmetrical relationship 

can be rejected at a 5% significance level for the developed market sub-sample. The robustness 

test confirms the evidence and presence of a conditional relationship for the full and emerging 
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market sample, but the developed market sample fails the robustness check. As mentioned 

previously, although the confidence levels slightly decreased when using the 1-year time-

varying beta values over the constant beta values, the results remained very consistent and this 

paper can confirm the existence of a conditional relationship, regardless of the developing 

market sub-sample failing the robustness check. 

This paper confirms the findings of a large section of the existing literature such as 

Fletcher (1997; 2000), Morelli (2011), Hodoshima (2000), Elsas et al. (2003) and Girard et al.  

(2001) who don’t find evidence of the unconditional risk-return relationship, however, when 

differentiating between up- and down markets they do find significant evidence of the 

conditional risk-return relationship. This paper not only confirms these exact results and agrees 

with the general consensus in the existing literature, but also adds a global factor to the 

robustness of the results due to the large sample size and focus on both emerging and developing 

markets alike across all continents. Additionally, it also demonstrates the importance of 

considering the market state for the existence of a risk-return relationship, as the hypotheses of  

unconditional relationships are all rejected at the 5% significance level, whilst the conditional 

relationship hypotheses cannot be rejected at the 5% significance level and often not even at a 

1% significance level. 

The only real outlying result, as explained, could have occurred due to the limitation of 

the developed market sample having 15 of 23 countries originating from Europe which may 

have an associated bias due to them operating in the same economic market. Regardless, the 

overall results demonstrate that the conditional relationship consistently holds fully for the full 

and emerging market samples and we can conclude and deduce that the risk- return relationship 

exists, when considering the market state i.e, the conditional relationship exists whilst the 

unconditional relationship doesn’t. This indicates that the results and coefficients of this paper 

are good approximations of reality and suggests that beta is useful and accurate tool to explain 
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cross-sectional differences between country index returns when taking into account the nature 

of the current market. 

The data, results and conclusions of this paper are very robust, however, to further 

improve the reliability of the results daily data rather than monthly data can be used and a slight 

alteration can be made to the methodology on how to calculate the time-varying betas. Rather 

than using a basic OLS 1-year rolling window, the Kalman filter methodology can be used. 

Overall however, this is only a small improvement to increase the precision and the robustness 

of the obtained results. A slightly more significant limitation would be the fact that the 

methodology only examines the risk-return relationship contemporaneously and doesn’t take 

into account the lagged effect of up and down markets on the next periods return. Finally, to 

extend this research, each market index can be examined in more detail itself, looking at the 

risk return relationship of individual stocks within the market indices and examine the un- and 

conditional relationship there to get a more detailed look at the risk-return relationships within 

individual markets. Additionally, it is possible to test the forecasting power of the conditional 

relationship between beta and returns, similar to Verma (2011), as another extension to this 

paper. 
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