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Abstract 

While commonly used technical trading strategies generate positive returns in most of the 

50 countries in my sample, the same strategies show no merit in countries such as the 

United States and the United Kingdom. I investigate possible cross-country determinants 

of technical trading profits and find that the returns of technical analysis are higher in 

countries where investors are less culturally individualistic, markets that are less 

developed and/or integrated, and where information uncertainty is greater. The returns 

are also higher during recessions than during expansions. My results are consistent across 

26 simple technical trading strategies and robust to a number of alternative measures to 

the proposed explanations. 
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1. Introduction 

Whether technical analysis predicts future stock returns is a long-debated question. 

Current answers vary greatly, depending on where these strategies are used; even the 

exact same technical trading strategies can show substantially different profitability in 

different countries. For example, Brock, Lakonishok, and LeBaron (1992) find 26 simple 

technical trading strategies generate significant returns in the US market from 1896 to 

1986. But since their seminal work, researchers have carried out the same analysis in 

other markets and found mixed results. Hudson, Dempsey, and Keasey (1996) find the 

same technical trading rules do not outperform the buy-and-hold strategy in the UK stock 

market from 1980 to 1991 after accounting for transaction costs. Bessembinder and Chan 

(1995) document the outperformance of these rules against the buy-and-hold strategy in 

the Malaysian, Thai, and Taiwanese stock markets but not in the Hong Kong, Japanese, 

or Korean stock markets during 1975–1991. Ito (1999) also finds these rules generate 

higher returns in the Indonesian, Mexican, and Taiwanese stock markets than in the 

Japanese, US, and Canadian stock markets during 1980–1996. By using the same 26 

strategies on a sample of 50 countries from 1994 to 2014, my preliminary analysis 

confirms the mixed predictability above and this conclusion continues to hold when I use 

risk-adjusted returns. To illustrate, trading on a basic technical indicator (the variable 

length moving average, or VMA (1, 50)) generates an average monthly risk-adjusted 

return as high as 2.9% in the Venezuelan market, but also as low as -16.8% in the 

Brazilian market, that is, a difference of nearly 20% per month. Overall, this indicator 

shows statistically significant predictive ability in 36 markets of my sample. The results 

are more or less similar for the other 25 strategies. Therefore a natural question is why 

does the profitability of technical trading strategies differ across countries? 

  

I propose three possible explanations for the cross-country differences: investor 

individualism, market development and integrity, and information uncertainty. The first 

explanation, investor individualism, measures investors’ likelihood to herd in each 

country. Investors from more culturally individualistic (collectivistic) countries are less 

(more) likely to herd and thus make different (the same) investment decisions. As 

suggested by Irwin and Park (2007), such behavior could relate closely to the root cause 

of what makes technical analysis work: trends. Technical analysis handbooks
1
 suggest 

that when enough traders make the same decision, prices are shifted away from their 

fundamental values due to the changed aggregate supply of and demand for the security. 

Since technical analysis theory also assumes that investors tend to repeat themselves, 

prices tend to follow trends due to the repeated herding behavior. So, if the theory holds, 

I expect higher technical trading profits in less individualistic countries. Previous 

                                                           
1
 Examples of such textbooks include those of Kahn (2010) and Kirkpatrick and Dahlquist (2011). 



2 
 

theoretical studies support the role of such behavior. Schmidt (2002) shows that technical 

traders’ concerted actions can move the market price in a direction favoring their strategy 

because such actions affect market liquidity and the move is linearly related to excess 

demand. Froot, Scharfstein, and Stein (1992, p. 1480) also argue that  

 

The very fact that a large number of traders use chartist models may be 

enough to generate positive profits for those traders who already know 

how to chart. Even stronger, when such methods are popular, it is optimal 

for speculators to choose to chart. 

 

Although I have no direct empirical evidence from the technical analysis literature before 

this study, Chui, Titman, and Wei (2010) find the momentum strategy—another trend-

following strategy—generates significantly higher profits in more individualistic 

countries in their sample of 41 stock markets from 1984 to 2003. They argue that people 

in individualistic countries are more likely to be overconfident about the precision of 

their information and more prone to self-attribution bias than people in collectivistic 

countries are. Because such overconfidence is positively related to momentum profits, the 

profits are higher in more individualistic countries. On the other hand, Schmeling (2008) 

also finds the sentiment-based strategy—a closely-related strategy that analyzes investor 

behavior—generates higher profits in more collectivistic countries in a sample of 18 

industrialized countries from 1985 to 2005. Motivated by these studies that indicate the 

importance of herd-like behavior, I investigate the possible role of such behavior in 

explaining the country-varying profitability of technical strategies. 

 

My second explanation relates to the different market development and integrity levels 

across countries. On a broader level, as pointed out by Korajczyk (1996) and Levine and 

Zeros (1996), generally, more arbitrage opportunities exist in less developed and/or 

integrated markets due to factors such as higher costs of information, less investor 

sophistication, and higher risks. The cross-country studies mentioned above (Schmeling 

(2008); Chui, Titman, and Wei (2010)) also find that returns are more predictable in less 

developed and/or integrated markets by using the momentum and sentiment strategies. 

More specifically, since technical analysis primarily relies on non-fundamental 

information such as past prices to predict future returns, I then expect higher technical 

trading profits when non-fundamental information plays a more important role and this is 

more likely the case in less developed and/or integrated markets. Theoretical studies such 

as those by Treynor and Ferguson (1985) and Brown and Jennings (1987) support the 

view that technical analysis is more useful when prices are not revealing (of fundamental 

information). Consistent with their argument, Neely et al. (2014) document empirical 

evidence of stronger predictive abilities of many widely used technical indicators during 

recession periods—when non-fundamental information plays a more important role—in 
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predicting US equity risk premiums from 1950 to 2011. I then examine the role of market 

development and integrity in explaining the cross-country profitability of technical 

trading strategies. 

 

Third, the degree of information uncertainty could also be relevant for several reasons. 

First, many studies, including those of Hirshleifer (2001), Daniel, Hirshleifer, and 

Subrahmanyam (1998, 2001), and Jiang, Yi and Zhang (2005), document that investors’ 

psychological biases are increased when there is more uncertainty. Therefore, as argued 

earlier, if investors’ behavioral bias (particularly the herd-like bias) explains technical 

trading profits, its explanatory power should be stronger with greater information 

uncertainty. In addition, Zhang (2006) argues that short-term price continuation (i.e., 

trends) is due to investor behavioral bias and trends are more detectable with greater 

information uncertainty. This explains the author’s finding that momentum strategy as a 

trend following a strategy generates higher profits in the case of greater information 

uncertainty, because in this case investors overreact more. Since technical analysis also 

relies on trends, I test whether information uncertainty relates to technical trading profits. 

Moreover, as argued earlier, technical analysis primarily uses non-fundamental 

information. Since investors tend to rely more on such non-fundamental information 

when facing greater information uncertainty, I also expect higher technical profits with 

greater information uncertainty under this conjecture. Previous theoretical evidence of 

Brown and Jennings (1989) and Zhu and Zhou (2009) confirm that technical analysis is 

more effective when investors face greater information uncertainty
2

 and empirical 

evidence on US stock cross sections, such as that of Han, Yang, and Zhou (2013), also 

shows that technical strategies generate higher returns on portfolios that exhibit greater 

information uncertainty. Therefore, this study uses information uncertainty as the third 

explanation for the different profitability for technical strategies across countries. 

My results show that all three explanations hold. As expected, technical trading profits 

are higher in countries where investors are less culturally individualistic, in less 

developed and/or integrated markets, and in markets that exhibit greater information 

uncertainty. Among the three explanations, that of investor individualism shows the 

strongest explanatory power, explaining 21 out of the 26 technical trading strategies’ 

                                                           
2
 Zhu and Zhou (2009) derive a theoretical model that shows technical moving average rules add value to 

common asset allocation rules that invest fixed proportions of wealth in stocks and the usefulness is more 

apparent when there is uncertainty about which model truly governs the stock prices, due to factors such as 

the cost of collecting and processing information when reliable predictive variables are hard to find. Brown 

and Jennings (1989) document that rational investors can gain from forming expectations based on 

historical prices and this gain is an increasing function of the volatility (uncertainty) of the asset. They 

further point out that a decrease in the variance of the historical and/or current fundamental information 

leads to the increased value of technical analysis. This relation is reversed for relatively small values of 

either variance. 



4 
 

different profitability across countries. Market development and integrity and information 

uncertainty explain the profitability of 16 and 14 trading strategies, respectively. 

The conclusions are robust to several additional checks. First, the results do not change if 

I control for a number of macroeconomic risk factors. While the three explanations hold 

in both economic expansion and recession periods, technical trading profits are 

significantly higher during economic contractions in international stock markets. This is 

consistent with previous findings in the US market (e.g., Neely et al. (2014)). Second, I 

primarily use Hofstede’s (2001) cultural individualism index, a composite index for 

market development and integrity, and a composite index for information uncertainty to 

proxy for the three explanations, respectively. The composite indices are formed from a 

number of different proxies for each explanation to best eliminate noise in the individual 

proxies. Nevertheless, the conclusions are the same if I use an alternative individualism 

index from House et al. (2004) or if I use the individual proxies for the other two 

explanations. Moreover, I confirm my results on an alternative sample of the first 20 

years of each market. This has two implications: First, I show that technical trading 

profits are higher during the first 20 years (than those in the main sample from 1994 to 

2014), which confirms the role of market development and integrity because the markets 

are less developed in the earlier sample. Second, the robust explanatory power of investor 

individualism could lend further confidence to my results. Furthermore, my results 

remain robust if I employ an orthogonalization approach to ensure each explanation 

provides additional explanatory power; the results are also robust to different standard 

error correction methods. 

While most papers in the technical analysis field present time-series analyses, this paper 

contributes to the literature with the first piece of cross-country evidence. I find simple 

technical trading rules generate positive profits in many countries and the profitability is 

related to investors’ cultural individualism, stock market development and integrity, and 

information uncertainty. This study could well reconcile some previous mixed results on 

the efficiency of technical analysis. Furthermore, as well as confirming many previous 

theoretical and empirical explanations for technical trading profits at the cross-country 

level, I present for the first time results on the relevancy of herd-like behavior. This may 

be of particular interest, since such behavior is a fundamental belief of technical analysis 

theories. A number of theoretical studies have emphasized its importance, but there has 

been no empirical evidence until this study. Rather than show the importance of the herd-

like behavior specifically, the findings also add new evidence to the strand of literature 

that uses behavioral reasons to explain technical profits.
3
 Since cultural values are likely 

                                                           
3
 For example, Friesen, Weller, and Dunham (2009) show that technical trading profits are relevant to the 

degree of investor behavior bias, particularly the confirmation bias. They suggest that traders who acquire 

information and trade on the basis of that information tend to bias their interpretation of subsequent 

information in the direction of their original view. This produces autocorrelations and price movement 
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to be quite persistent over time, technical profits are likely to persist over time as well, 

which may be why practitioners never give up on technical analysis even though its value 

has been questioned by academics.
4
 In addition, given that momentum profits are higher 

in more individualistic countries (Chui, Titman, and Wei (2010)) while technical profits 

are higher in more collectivistic countries, using the individualism index could bridge the 

two trend-following strategies and help investors choose the appropriate strategy, 

depending on the country in which they invest. Last but not least, using an up-to-date 

sample of 50 countries—the most comprehensive sample yet—I naturally perform an 

out-of-sample test of the profitability of the widely used 26 technical strategies. Different 

from many studies that suggest the profitability diminishes over time, I find the strategies 

generate positive profits in most of my sample countries. All in all, despite the academic 

scrutiny they have received, my results suggest technical analysis still has considerable 

practical value in international stock markets. 

 

2. Three Explanations and Data 

 

2.1 Individualism Indices 

The primary measure I use for investors’ herd-like behavior is the Hofstede (2001) 

cultural individualism index. Specifically, this index measures the degree to which 

individuals are culturally integrated into groups, where people in more individualistic 

(collectivistic) cultures are less (more) likely to herd. Such cultural individualism–

collectivism is a part of Hofstede’s cultural dimensions theory, which was one of the first 

that could be quantified and used to explain observed differences between cultures.
5
 The 

index is constructed from the results of a world-wide survey of employee values of the 

multinational company IBM in the 1960s and 1970s. Since then, this index has been 

reexamined by a number of scholars (e.g., Fernandez et al. (1997); Merritt (2000)); 

generally the values are quite persistent over time, even with different samples. 

                                                                                                                                                                             
patterns that can predict future prices. Neely et al. (2014) also point out that the ability to capture changes 

in investor sentiment becomes crucial in deciding the efficiency of a technical indicator. Menkhoff (2010) 

suggests that the usefulness of technical analysis is more likely to be evident if financial market prices are 

influenced by non-fundamental factors, such as investors’ behavioral biases.  
4
 For example, Menkhoff (2010) finds that 87% of the 692 fund managers surveyed in five countries (the 

United States, Germany, Switzerland, Italy, and Thailand) use technical analysis. Taylor and Allen (1992) 

report that at least 90% of the chief forex dealers based in London surveyed in November 1988 place some 

weight on technical analysis, especially in shorter horizons. Lui and Mole (1998) find that over 85% of 

forex dealers surveyed in Hong Kong use some degree of technical analysis. Billingsley and Chance (1996) 

find that about 60% of commodity trading advisors rely heavily or exclusively on computer-guided 

technical trading systems. Fung and Hsieh (1997) estimate style factors for commodity trading advisors and 

conclude that trend following is the single dominant strategy. 
5
 Hofstede’s cultural dimensions theory consists of six dimensions: individualism–collectivism, uncertainty 

avoidance, power distance, masculinity–femininity, long-term orientation, and indulgence–self-restraint. 

See http://en.wikipedia.org/wiki/Hofstede's_cultural_dimensions_theory.  

http://en.wikipedia.org/wiki/Hofstede's_cultural_dimensions_theory
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In the finance field, Schmeling (2008) and Chui, Titman, and Wei (2010) use this index 

to measure investor individualism in different countries. In individualistic cultures, 

individuals tend to view themselves as “an autonomous, independent person”, while in 

collectivistic cultures, individuals view themselves “not as separate from the social 

context but as more connected and less differentiated from others” (Markus and 

Kitayama (1991, p. 226)). The authors also suggest that investors from more 

individualistic cultures are more likely to be overconfident since they rely heavily on 

their own investment decisions. This explains why momentum profits are higher in more 

individualistic countries, where investors are more overconfident. Therefore, by using the 

same index as a measure for individualism, the testable hypothesis of my study is that if 

technical profits are due to investors’ herded trading, it should be higher in less 

individualistic countries, where investors are more likely to make the same investment 

decisions as others. 

The Hofstede (2001) individualism index is available from Hofstede’s website for 78 

cultures.
6
 Due to stock market data availability, I use 50 countries in my sample. I plot 

the individualism index scores for these 50 countries in descending order in Figure 1. 

Across all sample countries, Ecuador has the lowest index value, eight, indicating low 

individualism, and the United States has the highest value, 91, indicating high 

individualism. In general, Western countries such as the United States, Australia, the 

United Kingdom, Canada, and the Netherlands are more individualistic. In contrast, less 

developed and eastern countries such as Ecuador, Panama, Venezuela, Colombia, and 

Pakistan are more collectivistic. Japan, Argentina, and India are in the middle. 

[Please Insert Figure 1 Here] 

Similar to Chui, Titman, and Wei (2010), I employ an alternative measure for 

individualism: the Global Leadership and Organizational Behavior Effectiveness 

(GLOBE) institutional collectivism index constructed by House et al. (2004).
7
 This index 

is available for 39 countries in my sample and was constructed by surveying thousands of 

middle managers in various organizations in three industries, including financial services, 

food processing and telecommunication services. Therefore, it represents institutional 

collectivism. For consistency, I multiply the original collectivism index by -1 to obtain 

the alternative individualism (as opposed to collectivism) index. 

                                                           
6
 See http://www.geerthofstede.nl/dimension-data-matrix.  

7
 The GLOBE research project includes nine dimensions: uncertainty avoidance, power distance, 

collectivism I—societal collectivism, collectivism II—in-group collectivism, gender egalitarianism, 

assertiveness, future orientation, performance orientation, and humane orientation. Some of these 

dimensions are correlated with those of Hofstede’s study; however, they differ since the GLOBE study 

distinguishes between cultural values and cultural practices. I use the cultural practice values of the 

institutional collectivism dimension as my alternative measure since it is designed to reflect the same 

construct as Hofstede’s individualism dimension (see http://en.wikipedia.org/wiki/Cross-

cultural_leadership). 

http://www.geerthofstede.nl/dimension-data-matrix
http://en.wikipedia.org/wiki/Cross-cultural_leadership
http://en.wikipedia.org/wiki/Cross-cultural_leadership
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2.2 Market Development and Market Integrity 

I employ a number of proxies to measure overall stock market development and integrity. 

The first proxy for stock market development is stock market size, since it is positively 

correlated with the ability to mobilize capital and diversify risk. This proxy has been used 

in many previous studies, including those of Levine and Zeros (1996), Beck, Demirgüç-

Kunt, and Levine (2000), and Stulz and Williamson (2003), and I follow these studies to 

measure stock market size by using the ratio of market capitalization (i.e., the total value 

of all listed shares) divided by the gross domestic product (GDP). Stock market sizes are 

updated annually; by the end of 2012, Hong Kong was the biggest market and Slovak the 

smallest. My second measure for stock market development is the age of the stock market. 

As suggested by Shynkevich (2012, p. 195), “a series of studies argue technical analysis 

power varies, market maturity matters since more arbitrage opportunities presumably 

exist in younger markets than in mature ones.” Other studies, including those of Ready 

(2002), Hsu and Kuan (2005), Qi and Wu (2006), and Hsu, Hsu, and Kuan (2010), also 

view stock market age as a proxy for stock market development. For simplicity and 

consistency, I assume the stock markets starts trading when their data first become 

available in the Global Financial Data database, which provides extensive time-series 

stock market data. In my sample, the United Kingdom is the oldest stock market, with 

data starting in 1693, followed by the United States, with a starting year of 1791. Slovak 

and Slovenia are the youngest markets, starting in 1993. In addition, I include transaction 

costs as my third proxy for stock market development. The idea is that more developed 

stock markets generally have lower transaction costs. I use an index constructed by Chan, 

Covrig, and Ng (2005) that reflects average transaction costs in different international 

stock markets. In my sample, trading in Japan, the Netherlands, and the United States 

incur relatively low transaction costs, while the costs are highest in the Philippines, 

Colombia, and Venezuela. 

My measures for stock market integrity are taken from the seminal study of La Porta et al. 

(1998). I include four indices from this study that measure investor protection, anti-

director rights, ownership concentration, and insider trading, respectively. The idea is that 

in more integrated markets, laws generally enforce better investor and creditor protection, 

less ownership concentration, and less insider trading. These measures are widely used in 

previous studies, including those of Morck, Yeung, and Yu (2000), Schmeling (2008), 

and Chui, Titman, and Wei (2010). 

As well as using the individual proxies above, I also construct a single composite index 

of the individual proxies to measure stock market development and integrity. This is 

motivated by Baker and Wurgler (2006), who construct a composite sentiment measure 

from the first principle component of individual sentiment proxies. This leaves out noise 
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in the individual proxies and avoids a possible multicollinearity problem from including 

all these proxies together. My first principle component explains 40.74% of the variation 

in the individual proxies. This indicates that most variations of the proxies are noise and 

using the individual proxies directly could reduce the accuracy of my results. By the first 

principle component measure, the stock markets of the United Kingdom, the United 

States, Hong Kong, and Japan are the best developed in my sample, while the stock 

markets of Colombia, Greece, Mexico, and Philippine are the least developed. 

 

2.3 Information Uncertainty 

This study includes three proxies for information uncertainty. First, I use aggregate stock 

market turnover. When information is uncertain, stock market turnover increases because 

investors trade more due to their heterogeneous beliefs. Blume, Easley, and O’Hara 

(1994) provide theoretical evidence that volume information provides insights into 

aggregate supply uncertainty and such insights add value to technical analysis. Previous 

empirical studies also widely use turnover as a proxy for information uncertainty. For 

example, Jiang, Lee, and Zhang (2005) suggest more information-uncertain firms 

generally have higher turnovers, and these firms generally earn lower future returns. In 

addition, Lee and Swaminathan (2000) and Verardo (2009) also use turnover to proxy 

information uncertainty and find momentum profits are higher for more information-

uncertain stocks that exhibit higher turnovers. Therefore, I use turnover as the first 

measure for information uncertainty and expect higher technical trading profits in 

countries with greater turnover. 

My second measure for information uncertainty is the volatility of cash flow growth rates. 

Based on the findings of the previous literature (e.g., (Minton and Schrand (1999)), 

greater historical cash flow volatility is associated with greater uncertainty about future 

cash flows, that is, greater uncertainty about future earnings. Similarly, Jiang, Lee, and 

Zhang (2005) define highly information-uncertain firms as companies whose expected 

cash flows are less “knowable” and find that estimating these firms’ fundamental value is 

inherently less reliable and more volatile. Along this line, Zhang (2006) uses cash flow 

volatility as a proxy for information uncertainty and finds that momentum returns are 

higher on more information-uncertain stocks as measured by higher cash flow volatility. 

Hence, if technical analysis is more useful when fundamental information is less precise, 

I expect this is more likely the case when cash flow volatility is greater. 

Last, I use the book-to-market ratio as another alternative proxy for information 

uncertainty. This is because firms with high book-to-market ratios generally face a 

greater risk of distress (Griffin and Lemmon (2002)); are likely to have persistently low 

earnings, higher financial leverage, more earnings uncertainty; and are also more likely to 
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cut dividends compared to their low BE/ME counterparts (Fama and French (1995); Chen 

and Zhang (1998)). Zhang (2006) confirms his results (as above) that momentum profits 

are higher on more information-uncertain stocks by using the book-to-market ratio as an 

alternative proxy and Han, Yang, and Zhou (2013) find technical trading profits are also 

higher for these stocks. Therefore, at a cross-country level, I examine whether technical 

trading profits are higher in countries with higher book-to-market ratios. 

I follow Chui, Titman, and Wei (2010) to measure these three proxies at the cross-

country level for information uncertainty. I measure a country’s stock market turnover by 

dividing the country’s monthly dollar trading volume of the Datastream Global Index by 

this index’s market capitalization. The volatility of the cash flow growth rates of country 

j in year y is the standard deviation of this country's monthly cash flow growth rates in 

the 60-month period prior to year y and the cash flow of country j in month t is the ratio 

between the price index of this country’s Global Index and the price-to-cash flow index 

of the same Global Index. I also use the book-to-market ratio of the country’s Datastream 

Global Index. Similar to the above, I also estimate the first principle component of the 

three proxies for information uncertainty. The first principle component explains 31.03% 

of the variations of the proxies and, generally, information uncertainty is greater in 

Argentine, Venezuelan, and Colombian markets and smaller in the United States, 

Pakistan, and the United Kingdom. 

 

2.4 Other Data 

I obtain my stock market data from the Global Financial Data database. I include all 

countries that have daily aggregate stock market index data available for the 20-year 

period from March 1994 to March 2014, for a total of 50 countries. Market returns are 

calculated as the log differences of the index prices between days t and t - 1. I report the 

stock market indices used for each country in Appendix 1, as well as the average market 

returns for the 20-year period. Moreover, my analysis requires the use of risk-free rates to 

calculate risk-adjusted returns. I also collect these data from the Global Financial Data 

and a detailed description of the data is also available in Appendix 1. 

My study also uses a number of macroeconomic variables, including NBER business 

cycles, a January dummy, world stock market returns calculated by using the MSCI 

World Index, the GDP per capita growth rate, changes in exchange rates, dividend yields, 

and a dummy for developed (vs. developing) economies. I include the business cycle 

dummy because Neely et al. (2014) suggest that technical trading profits are higher 

during recessions. I also include a January dummy to take into account the possible 

January effect. In addition, I distinguish between developed and developing countries, 

since Park and Irwin (2007) suggest that technical trading rules are profitable in emerging 
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markets but not in developed markets for stock indices. The rest of the variables are 

common macroeconomic risk factors. These data are from various sources, as stated in 

Appendix 2. 

 

2.5 Preliminary Checks 

Since I examine three explanations simultaneously, it is important to consider the 

correlations between the explanations to avoid problems such as multicollinearity. The 

correlations between Hofstede’s individualism index and the composite index of market 

development and integrity (pc-market) and the composite index of information 

uncertainty (pc-uncertainty) are -0.61 and 0.49, respectively. The correlation between pc-

market and pc-uncertainty is -0.62.
8
 This seems to indicate that these explanations are 

correlated to some degree. 

I then plot the three explanations in Figure 2. Since the first principle components (pc-

market and pc-uncertainty) are calculated from standardized raw proxies, I also 

standardize the individualism index for easy comparison. Moreover, pc-market and pc-

uncertainty are time-series and cross-sectional variables, while individualism is only 

cross sectional. For a clearer illustration, I plot the average values of pc-market and pc-

uncertainty for each country to reflect cross-country relations. The black solid and dotted 

lines plot individualism and pc-market and the black dotted line plots pc-uncertainty. 

Overall, although the three proxies are correlated to some degree, each of them seems to 

provide information different from the other two explanations. I examine this in more 

detail in the following. 

[Please Insert Figure 2 Here] 

 

3. Methodology 

 

3.1 Technical Indicators 

I use the 26 technical trading rules studied by Brock, Lakonishok, and LeBaron (1992). 

These trading rules have been widely studied in the literature; therefore, I use them to 

avoid any danger of data snooping from searching for other ex ante profitable technical 

trading rules. Moreover, these rules are formed from using only past prices, to which I 

have relative easy data access; this allows me to include as many countries as possible in 

                                                           
8
 Because the data availability for each explanation is different, the analysis in this section is based on the 

34 countries for which I have data for all three explanations. 
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my analysis. The 26 trading rules can be classified into three categories: VMA rules, 

fixed-length moving average (FMA) rules, and trading range break (TRB) rules. 

The VMA rules include a short-term moving average and a long-term moving average of 

the underlying prices; a buy (sell) signal is generated when the short-term moving 

average is above (below) the long-term moving average. I study five VMA rules: (1,50), 

(1,150), (5,150), (1,200), and (2,200), where the first and second parameters in 

parentheses represent the time frames in days used to construct the short- and long-term 

moving averages, respectively, for each rule. Moreover, the term variable length refers to 

the flexible holding period after trading on signals. That is, I hold the current buy (sell) 

position until a different sell (buy) trading signal is generated. In addition, I examine 

another version of the five rules that use a percentage filter of 1% to eliminate whipsaws 

in the underlying prices. The filter is defined as the percentage difference between the 

short-term and long-term moving averages, which has to be greater than 1% for a trading 

signal to be valid. I write the VMA rules with filters as (1,50,0.01), (1,150,0.01), 

(5,150,0.01), (1,200,0.01) and (2,200,0.01), respectively. Hence, I have 10 VMA rules in 

total. 

The FMA rules are similar to the VMA rules, the key difference being that a trading 

signal is only generated when a crossover of the short- and long-term moving averages is 

discovered. In addition, the term fixed length means the current position must be held for 

a fixed period after trading on signals. In my case, I use a holding period of 10 days. The 

FMA rules use the same parameter settings on time frames and filters as the VMA rules, 

so I have 10 FMA rules as well. The TRB rules include two parameters, called support 

and resistance, that are formed by periodical price extremes. The price extremes form a 

channel for the price fluctuations and a buy (sell) signal is generated when the current 

price rises above (falls below) the resistance (support). I use three different time frames 

to define the price extremes: (1,50), (1,150), and (1,200). As an example, the TRB (1,50) 

generates a buy (sell) signal when the price falls outside the 50-day support (resistance). 

Similarly, I examine the version of TRB rules that uses a 1% filter, written as (1,50,0.01), 

(1,150,0.01), and (1,200,0.01). Therefore, I have six TRB rules. 

 

3.2 Predictive Ability of Technical Indicators 

I first replicate the examination of Brock, Lakonishok, and LeBaron (1992) to check 

preliminarily the predictive ability of the 26 technical trading rules in my 50-country 

sample. I run the following regression for each country: 

rt = α + β     + εt 

where 
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 rt represents the daily market returns, 

      is a dummy variable that equals one (zero) when a buy (sell) signal is generated, 

and 

 εt represents the residual term. 

According to the regression model, the average buy and sell returns are captured by α + β 

and α, respectively. Therefore, the difference between the average buy and sell returns is 

captured by β. Under the null hypothesis that technical trading strategies do not produce 

useful trading signals, returns conditional on technical buy signals should not differ 

statistically from those conditional on sell signals and therefore β should not be 

statistically different from zero.
9
 Moreover, if the technical rules anticipate correct 

market trends, the buy and sell returns should be positive and negative, respectively. This 

means β should be positive. I use White standard errors corrected t-statistics to account 

for possible heteroskedasticity. I use a 10% significance level throughout the study. 

 

3.3 Risk-Adjusted Returns of Technical Trading Strategies 

I now calculate the returns of actual trading strategies that use the technical trading rules. 

Specifically, I long (short sell) the market index when technical buy (sell) trading signals 

are generated and I invest in risk-free assets when there is no signal. It is important to 

evaluate the returns of the actual technical trading strategies since some technical rules 

only generate a few signals each year. In this case, trading solely on the technical rule 

may still be economically inefficient, even if the average returns per signal are high. 

Moreover, to account for the possibility that higher technical returns may simply be 

compensation for higher risk, I calculate risk-adjusted returns by estimating Jensen’s α. I 

run the following regression for each country: 

rt
p 
- rt

f 
= α + β(rt

m 
- rt

f
) + εt 

where 

 rt
p 
represents the returns of technical trading strategies, 

 rt
f 
represents the risk-free rates, 

 rt
m 

represents the daily returns of the MSCI World Index, and 

 εt represents the residual term. 

                                                           
9
 Brock, Lakonishok, and LeBaron (1992) also study the buy and sell returns by themselves, separately. 

They perform t-tests to study the differences between the mean buy/sell returns and the same period’s 

unconditional market returns. The technical trading rules have no predictive power if the null hypothesis 

that returns conditional on technical trading signals are not statistically different from unconditional returns 

cannot be rejected. I perform these tests and find similar results. These results are available upon request.  
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I use Jensen’s α estimates as my risk-adjusted returns; they represent the excess returns 

generated by technical trading strategies after accounting for cross-country differences on 

risks. The benchmark is the MSCI World Index. 

 

3.4 Cross-Country Analysis on Technical Trading Profits 

I run the regression below to carry out the cross-country analysis of technical trading 

profits for each of the 26 trading strategies: 

Rjt = α + β1Idvj + β2Marketjt + β3Uncertaintyjt + β4Macrojt + εjt 

where 

 

 Rjt represents the risk-adjusted returns of the technical trading strategies, 

 Idvj
 
represents the individualism index for country j, 

 Marketjt represents the measure for stock market development and integrity for 

country j at time t, 

 Uncertaintyjt represents the measure for information uncertainty for country j at time 

t, 

 Macrojt represents the macroeconomic risk factors for country j at time t, and 

 εjt represents the residual term. 

Petersen (2009) points out that for empirical studies that use panel data, residuals may be 

correlated across time or across firms (in my case, across countries), which leads to 

biased estimates of ordinary least squares standard errors. Regarding this issue, my main 

results use standard errors clustered by country for several reasons: (1) Most of my 

proxies do not exhibit a time effect (e.g., the individualism index and the measures for 

market integrity from La Porta et al. (1998)); (2) this study includes 240 months and 50 

countries and Petersen (2009) and Thompson (2011) both suggest clustering on the 

smaller dimension is more efficient and clustering on both time and countries works best 

when the two dimensions have similar clusters; and (3) the results from using standard 

errors clustered by both time and countries are close to those from using standard errors 

clustered by country only, which indicates a weak time effect on standard errors. 

Moreover, I also use a number of other standard error-correcting methods and my main 

conclusion remains similar. I discuss these in more detail in the robustness check section 

(Section 6). 
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4. Technical Trading Profits 

In this section, I analyze the predictive abilities of the 26 technical trading strategies. First, 

I replicate the study of Brock, Lakonishok, and LeBaron (1992), as described in Section 

3.2, with my 50-country sample and I present my results in Table 1. Because my results 

are similar across the 26 strategies, for brevity I discuss only the detailed results for the 

VMA (1,50), the FMA (1,50), and the TRB (1,50) rules in Table 1. These rules are the 

most basic versions of the rules in the VMA, FMA, and TRB families, respectively. I 

report the results for the rest of the rules in Appendix 3. In Table 1, for each rule I report 

the average spreads between the returns conditional on the buy and sell signals, as well as 

the t-statistics testing the null hypothesis that the spreads are not statistically different 

from zero. 

[Please Insert Table 1 Here] 

In general, the technical rules show mixed predictive abilities across countries. The VMA 

(1,50), FMA (1,50), and TRB (1,50) rules produce significantly positive spreads in 36, 13, 

and 27 countries, respectively. This indicates that the null hypothesis of no predictability 

can be rejected in most cases. However, the average spreads are significantly negative in 

a few cases: the VMA (1,50) and FMA (1,50) rules produce significantly negative 

spreads in Brazil and the FMA (1,50) rule also produces a significantly negative spread in 

Ecuador. These results indicate the technical rules reversely predict the market in these 

cases. While the results from the rest of the rules are similar, the VMA rules generally 

work more efficiently than the FMA and TRB rules. On average, the VMA rules reject 

the null hypothesis in 27 countries, that is, just over half of the sample countries. The 

FMA and TRB rules reject the null hypothesis in 15 countries and 21 countries, on 

average, respectively. Moreover, the short-term rules constructed from using more near-

term price information works better than the long-term rules. For example, the rules using 

a time frame of 50 days show predictive abilities in 24 countries, on average, while the 

rules using a time frame of 200 days show predictive abilities in only 14 countries, on 

average. This finding is consistent with the arguments of Allen and Taylor (1989) and 

Frankel and Froot (1990), that investors normally use technical analysis for short-term 

forecasting and use fundamental analysis for long-term forecasting. Overall, my 

preliminary analysis confirms that the technical trading rules no longer produce useful 

trading signals in some countries, such as the United States, as recently documented by 

Fang, Jacobsen, and Qin (2013), and in some countries (e.g., Brazil and Ecuador) the 

technical rules even show reverse predictive ability. However, the same technical rules 

still show strong predictive ability in many countries. Such cross-country differences are 

the primary motivation for my analysis. 

I then calculate the monthly risk-adjusted returns from using the 26 technical rules, as 

discussed in Section 3.3, and I present the results in Table 2. Similarly, I focus on the 
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results of the three most basic rules, since the results of the rest of the rules are similar 

and are reported in Appendix 3. To illustrate the profitability of the technical trading 

strategies, I also report the monthly average market returns for each country for 

comparison. The results show that using the VMA (1,50) rule produces positive risk-

adjusted returns in 45 countries, except in Brazil, Ecuador, Turkey, the United Kingdom, 

and the United States. Moreover, the technical returns in the 45 countries are all higher 

than the market returns. These results also suggest that technical trading profits do not 

exist just in developing markets or just in developed markets. For example, the technical 

trading profits in developed markets such as Greece, Luxembourg, and Portugal are 

among the highest in my sample, although the profits are negative in other developed 

markets, such as the United States and the United Kingdom. Moreover, while I discover 

positive technical trading profits in most developing countries, I find these rules show no 

profitability in developing markets such as Ecuador and Brazil. Nevertheless, I test this 

issue more formally later by using a dummy variable for developed versus developing 

economies. 

[Please Insert Table 2 Here] 

Overall, the average monthly return of the VMA (1,50) rule is 0.70% across all countries, 

in contrast to the average monthly market return of 0.03%. However, the returns show 

great variations across countries. The corresponding standard deviation of the returns is 

2.62%, more than three times the average return. The strategy produces the highest 

average return in the Venezuelan market, 2.9%, which is 17 times higher than that 

market’s average return of 0.16%. In contrast, the same strategy generates the most 

significant loss in the Brazil market, -16.80% per month. Therefore, using the exactly 

same trading strategy can incur a difference in returns of nearly 20% per month in 

different markets. 

Consistent with my previous findings, the VMA rules work most efficiently across all 

rules. But even with the least efficient FMA rules, the FMA (1,50) rule generates higher 

returns than the market in 29 countries and the average return is 0.05% over all countries, 

still higher than the average market return of 0.03%. The standard deviation of the returns 

is 0.58% and the difference between the highest average return of 0.67% (in China) and 

the lowest average return of -3.62% (in Brazil) per month is 4.3%. The results from the 

TRB (1,50) rule are similar, generating an average return of 0.59% across all markets, 

with a standard deviation of 0.70%, and the gap between the highest average return of 

2.77% (in Venezuela) and its lowest counterpart of -1.86% (in Brazil) is 4.63% per 

month. To summarize, technical analysis still shows considerable profitability in stock 

markets, although such profitability depends on the market of the investment. Therefore, 

why does the profitability differ across countries? In other words, in which market(s) 

should I use technical trading strategies? 
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5. Cross-Country Analysis 

In this section, I carry out cross-country analysis on whether the proposed three 

explanations relate to the varying profitability. The explanations are investor 

individualism, stock market development and integrity, and information uncertainty. I use 

the methodology in Section 3.4 and the results are reported in Table 3. 

[Please Insert Table 3 Here] 

The first column of Table 3 reports the explanatory variable(s) included in the 

regression(s).
10

 In the second to fourth columns, I report the coefficient estimates for the 

explanatory variables and the associated t-statistics for the VMA (1, 50), FMA (1, 50), 

and TRB (1,50) rules, respectively. The t-statistics are estimated by using standard errors 

clustered by country and I highlight those significant t-statistics in boldface at the 10% 

significance level. In the last column, I summarize my results from all 26 trading rules. 

For example, the 21 (-) in the last column of Panel A means that the investors’ 

individualism explains the varying profitability of 21 out of the 26 technical strategies. 

Moreover, the negative sign in parentheses indicates that individualism explains all 21 

strategies’ profitability negatively. In addition, since I discover possible correlations 

among the explanatory variables (in Section 2.5), I use the procedure that includes, first, 

only one explanatory variable in the regression, then I add the second variable to the 

regression, and, last, I run the regression with all three variables. This approach allows 

me to examine the additional explanatory power of the added variable(s) and to check the 

stability of the indication of the base variable(s). If the correlations among the variables 

affect my conclusions, I should find the added variable(s) show no significance in 

predicting the cross-country differences and/or the base variable(s) show unstable 

predictive ability after the additional variable(s) are included.
11

 I start by using investor 

individualism as the base variable, then I add the market development and integrity 

variable, and I further add the information uncertainty variable in the last step. The results 

are reported in Panels A to C of Table 3, respectively. Since the data availability for each 

variable differs, the last two rows report the maximum and minimum numbers of 

countries included in the regressions. 

                                                           
10

 I start by using the first principle components of the market development and integrity factor and the 

information uncertainty factor. The results from using individual proxies are also discussed later, as 

robustness checks. 
11

 A better approach to analyze the additional explanatory power of the variables could be to use an 

orthogonalization approach that only includes residuals from the regression of additional explanatory 

factors against the explanatory factor(s) already included. I start with the simplest technique by including 

the factors directly and then check the robustness of the results from using the orthogonalization approach 

in a later section. 
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The results from Panel A of Table 3 indicate that investor individualism shows strong 

explanatory power for the cross-country profitability of technical strategies. It explains 

the trading profits of 21 rules negatively (the rest of the results are marginally significant). 

This means that technical trading profits are higher in countries where investors are less 

individualistic, that is, more likely to herd. I then add market development and integrity 

to my regression. The results in Panel B show that this variable
12

 positively explains the 

technical trading profits for strategies, so technical trading profits are higher in countries 

where the markets are less developed and/or integrated. Moreover, the parameter 

estimates and significance levels of individualism are reasonably stable after the 

additional variable is included. Therefore, market integrity and development provide 

additional explanatory power to my model. I then further include the information 

uncertainty variable. The results in Panel C show that information uncertainty positively 

explains the technical trading profits of 14 rules,
13

 so technical trading profits are higher 

in countries with greater information uncertainty. Apart from showing the additional 

explanatory power of information uncertainty, the results also confirm the predictive 

abilities of the other two explanations. 

To summarize, I find that technical trading profits are higher in countries where the 

investors are less individualistic, the markets are less developed and/or integrated, and 

information uncertainty is greater. These findings are consistent with my expectations. 

Among the three explanations, investor individualism shows the strongest predictive 

ability that explains most of the rules’ profitability, while information uncertainty shows 

the weakest predictive ability but, even then, it explains over half of the 26 trading rules’ 

profitability. Moreover, each of the three explanations adds extra explanatory power to 

the model. 

 

6. Robustness Checks 

6.1 Macroeconomic Variables 

I include a number of macroeconomic risk factors in the regression to check if my 

conclusions are robust. The results are available in Table 4. 

[Please Insert Table 4 Here] 

Table 4 has the same column layout as Table 3 and the results for the three main 

explanations and the macroeconomic variables are in Panels A and B, respectively. The 

results in Panel A show that investor individualism negatively predicts the cross-country 

profitability for 21 technical trading strategies; moreover, market development and 

                                                           
12

 I construct pc-market so that higher values represent better stock market development and integrity; I 

describe the detailed approach in Appendix 1. 
13

 Higher values of pc-uncertainty reflect greater information uncertainty. The detailed description of pc-

uncertainty is given in Appendix 1. 
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integrity and information uncertainty explain 21 and 16 of the trading strategies’ 

profitability, respectively. While these results confirm the importance of the three 

explanations, interestingly, the predictive abilities of market development and integrity 

and of information uncertainty are both strengthened after the macroeconomic variables 

are included. These two explanations explain 16 and 14 of the strategies’ profitability, 

respectively, before the macroeconomic factors are included, as shown in Table 3. 

 In addition, the results in Panel B of Table 4 indicate that technical trading profits are 

higher during recession periods for 21 of the trading strategies I examine, in line with 

previous literature (e.g., Neely et al. (2014)). Moreover, technical trading profits are also 

higher in countries with higher dividend yields for 16 of the technical trading rules I 

examine. This is also consistent with theory, since higher dividend yields generally proxy 

for greater overall macroeconomic risk. The rest of the proxies generally show mixed 

predictive abilities across different technical trading strategies, indicating that my results 

are not likely to be explained by the January effect, overall world stock market returns, 

different GDP per capita growth rates across countries, or changes in exchange rates. 

Moreover, the results also indicate that the three explanations hold in both developed and 

developing countries. In addition, technical trading profits are not higher in either 

developed or developing countries after controlling for the three explanations. 

 

6.2 Alternative Individualism Index 

The GLOBE individualism index provides an alternative measure of investor 

individualism. Compared to Hofstede’s individualism index, the GLOBE index measures 

the individualism of institutional managers only and is available for a smaller sample of 

countries (Hofstede’s index is available for 50 countries in my sample, while the GLOBE 

index is available for only 38 countries). Nevertheless, I want to avoid the risk of relying 

solely on a single proxy (for the individualism explanation). Therefore, I replicate my 

analysis using the GLOBE individualism index and present my results in Table 5. 

[Please Insert Table 5 Here] 

My main conclusion remains robust, although the explanatory power is somewhat weaker 

for investor individualism and information uncertainty. The GLOBE individualism index 

negatively explains the profitability of 10 strategies at the 10% significance level; 

however, considering that the explanatory power is quite marginal for five other 

strategies (with t-statistics around -1.60), I conclude this explanation still holds for the 

alternative proxy. Similarly, information uncertainty significantly predicts the 

profitability of eight trading strategies; however, the predictive ability is marginally 

significant for another 10 strategies. Lastly, market development and integrity still shows 
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strong predictive ability for all 26 technical trading strategies. Therefore, I can confirm 

my results by using an alternative measure for individualism. 

 

6.3 Individual Proxies 

My analysis above is based on using the first principle components of a number of 

proxies for the explanation of stock market development and integrity and the 

explanation of information uncertainty. One could wonder what would happen if I used 

the individual proxies. I discuss my findings from using the individual proxies for these 

two explanations in this section and the results are reported in Table 6. Panel A presents 

the parameter estimates and the associated t-statistics for each proxy used to regress 

against the technical trading profits. Panel B presents the results from including all the 

proxies jointly for the same explanation. In addition, to test the joint significance of these 

proxies, I use the Wald test to test the hypothesis that all the coefficients of the proxies 

for the same explanation jointly equal zero. The Wald test results are also reported in 

Panel B, with chi-statistics and the corresponding p-values in parentheses. 

[Please Insert Table 6 Here] 

The results in Panel A of Table 6 show that the individual proxies’ predictive power 

varies largely. For market development and integrity, the stock market size, stock market 

age, and transaction costs show significant predictive power for the varying profitability 

of technical strategies. The profits are higher in smaller markets, younger markets, and in 

markets with higher transaction costs. These results are consistent with my hypothesis 

that technical trading profits are likely to be higher in less developed markets. However, 

some proxies for market integrity shows limited predictive power: Different degrees of 

investor protection (creditor, anti-director) and the likelihood of insider trading (sh_vo) 

show no predictive power, while ownership concentration shows limited predictive 

power for six trading strategies’ profitability; technical trading profits are higher in 

countries with higher concentrations of share ownership, as expected. Moreover, the 

predictive power of the proxies for information uncertainty is also limited. Stock market 

turnover shows no significant predictive power. Cash flow volatility (cf_vol) positively 

predicts six strategies’ profitability, while the book-to-market ratio negatively predicts 

five strategies’ profitability. Nevertheless, the results from the latter two proxies indicate 

technical trading profits are higher in countries with greater information uncertainty, 

which normally exhibit higher cash flow volatilities and have lower book-to-market 

ratios. These findings are also in line with my hypothesis. 

I then perform a joint test for each explanation that includes all the proposed proxies for 

this explanation. For the market development and integrity explanation, I find the 

predictive abilities of stock market size and stock market age are both significantly 
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reduced in the joint test. Stock market size only predicts eight trading strategies’ 

profitability (compare to that of 16 strategies when use individually) and stock market 

age shows no predictive ability while it predicts 25 strategies’ profitability in Panel A of 

Table 6. On the other hand, the market integrity proxies’ predictive abilities increase in 

the joint test. Specifically, the degree of creditor protection positively predicts five 

trading strategies’ profitability, while the degree of anti-director rights negatively predicts 

10 trading strategies’ profitability; neither of these two proxies shows any predictive 

ability individually. However, the results for creditor protection are somewhat intriguing, 

since they indicate that technical trading profits are higher in more integrated stock 

markets, contrary to my hypothesis. Lastly, the predictive abilities of transaction costs 

and ownership concentration are relatively stable, while insider trading shows no 

predictability, either individually or jointly. Moreover, for all 26 trading strategies, the 

Wald test results strongly reject the null hypothesis that all the proxies for market 

development and integrity jointly show no predictive power. This again supports the 

importance of the explanation. Apart from confirming my previous findings, another 

important implication of the individual regression results is that my conclusion could 

vary, depending on the proxy used. Since it may be arbitrageurs and difficult to pick the 

best proxies and also since the instable predictive ability discovered in the joint test could 

be a sign of multicollinearity, using the first principle component instead of the individual 

proxies best avoids these problems. 

For the information uncertainty explanation, the predictive abilities of both turnover and 

the book-to-market ratio increase greatly in the joint test and the predictive ability of cash 

flow volatility is relatively stable. Turnover significantly predicts 14 strategies’ 

profitability and the book-to-market ratio shows predictive ability for 12 trading 

strategies’ profitability; both these two proxies show very limited predictive ability, 

however, when used individually. Since the null hypothesis of the Wald test is rejected in 

16 cases, indicating the predictive ability of the explanation overall, the increased 

predictive ability could be a sign of an omitted variable bias. This further raises the 

concern of using the individual proxies and calls for the use of first principle components. 

 

6.4 Alternative Sample Period 

In this section, I study the robustness of my results by using an alternative sample period: 

the first 20 years of each stock market. This provides two benefits. First, as discussed 

above, stock market age is a common proxy for market development and integrity and 

my results from Section 6.3 also confirm that technical trading profits are higher in 

younger markets that are less developed and/or integrated. Therefore, if my findings 

above are robust, I should find profitability in the first 20 years to be greater than in my 

main sample period from 1994 to 2014. This is because the markets should be less 
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developed and/or integrated in their first 20 years compared the most recent 20 years. 

Second, if investor individualism explains cross-country profitability, I should be able to 

confirm this finding for the alternative sample as well. This is because, by using the first 

20 years of each market, I actually hold market development and integrity equal for each 

market, since the markets should have similar development statuses in their first 20 years. 

Therefore, I can double-check if the individualism explanation holds by itself. I replicate 

my analysis in Section 3.2 on this sample and present my results in Table 7. 

[Please Insert Table 7 Here] 

The first column in Table 7 reports my sample countries and the second column gives the 

first 20-year sample periods for each country. Then I report my results for the VMA 

(1,50), FMA (1,50), and TRB (1,50) rules. I use the earliest 20 years’ daily data for each 

market available from the Global Financial Data database. The United States is the oldest 

market, which starts in 1928, and the Czech, Panamanian, and Ecuadorian markets are 

the youngest in this sample, starting in 1994. The results indicate that the VMA (1,50), 

FMA (1,50), and TRB (1,50) rules generate a significantly positive Rbuy - Rsell in 47, 37, 

and 35 countries, respectively. Recall that the same rules produce a significantly positive 

Rbuy - Rsell in 36, 13, and 27 countries in Section 4 for the period 1994–2014. Comparing 

the results from the two sample periods indicates that technical trading rules show 

stronger predictive abilities during the first 20 years. With similar results for the rest of 

the 23 technical trading strategies, I can confirm that the technical trading profits are 

higher when the markets are less developed and/or integrated. 

I then calculate the risk-adjusted returns during the first 20 years. I use the same 

methodology discussed in Section 3.3 whereas, due to data availability, I use the US 

three-month T-bill rate as a proxy for the risk-free rates in all countries and the 

benchmark is Global Financial Data’s world price index, available from the Global 

Financial Data database. I present my results in Panel A of Table 8. On average, the 

VMA (1,50), FMA (1,50), and TRB (1,50) rules generate monthly risk-adjusted returns 

of 2.13%, 0.32%, and 1.50% respectively; as expected, these are all significantly higher 

than the 0.70%, 0.05%, and 0.59% during the period from 1994 to 2014. Moreover, the 

corresponding standard deviations of the returns of 1.43%, 0.33%, and 2.32%, 

respectively, indicate that profitability still varies largely across countries, even after 

controlling for differences in market development and integrity across countries. 

[Please Insert Table 8 Here] 

Therefore, I re-examine if the variations in profitability can be explained by investor 

individualism. I regress Hofstede’s individualism index against the first 20 years’ risk-

adjusted returns and the results are reported in Panel B of Table 8. During the first 20 

years, I find individualism negatively predicts the profitability of 13 trading strategies at 
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the 10% significance level and many results from the rest of the 13 rules are marginally 

significant. These findings confirm the predictive ability of individualism after fully 

eliminating the impact of stock market development and integrity. 

 

6.5 Orthogonalization Approach 

As Jacobsen and Marquering (2008) show, to distinguish among different explanatory 

variables that are possibly correlated, an orthogonalization approach may be more precise. 

Therefore I follow their procedure and run the regressions below: 

pc-market = μ + δidv +  

pc-uncertainty = η + γ1idv + γ2pc_market +  

where 

 pc-market is the first principle component of the market development and integrity 

proxies, 

 pc-uncertainty is the first principle component of the information uncertainty proxies, 

 idv is Hofstede’s individualism index, 

 is the residual term of the regression that regresses idv against pc-market, and 

  is the residual term of the regression that regresses idv and pc-market 

against pc-uncertainty. 

In the above regressions, I use investor individualism as my base variable; therefore, 

captures the additional information that the market development and integrity 

explanation adds on top of individualism and  captures the additional 

information that the information uncertainty explanation contributes in addition to the 

individualism and market development and integrity explanations. Then, I run the 

following regression to examine the explanatory power of the additional information: 

r = α + β1idv + β2  + β3  +ε 

where 

 r represents the risk-adjusted returns of the technical trading strategies, 

 idv represents Hofstede’s individualism index, 

 is the residual term of the regression that regresses idv against pc-market, 
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  is the residual term of the regression that regresses idv and pc-market 

against pc-uncertainty, and 

 ε is the error term. 

I present my results in Table 9. These results are highly consistent with my main analysis: 

All three explanations show significant predictive ability for the cross-country 

profitability of technical strategies and technical trading profits are higher in less 

culturally individualistic, less developed and/or integrated, and more information-

uncertain markets. In addition, individualism, market development and integrity, and 

information uncertainty explain 21, 16, and 14 strategies’ profitability, respectively, 

exactly the same as my main findings in Table 3. Moreover, using the additional 

information that each explanation provides instead of the original explanation further 

reduces possible multicollinearity among explanations and my results confirm that the 

three explanations each add explanatory power to the model. 

[Please Insert Table 9 Here] 

 

6.6 Alternative Standard Error Correction Methods 

As Petersen (2009) and Thompson (2011) show, the results from using panel data can be 

misleading if the proper standard error correction method is not used. While standard 

errors clustered by country suits my needs best, I also replicate my analysis by using 

several alternative standard error correction methods. The methods include the standard 

ordinary least squares method, which corrects for the heteroskedasticity problem but does 

not account for correlations among residuals; the Fama–MacBeth method, which corrects 

for the time effect among residuals, that is, the residuals are correlated over time but not 

across different countries; and clustering on time and countries, which accounts for both 

time and country effects among residuals, that is, the residuals are correlated over time as 

well as across countries. I present the results of using the three methods in Panels A to C, 

respectively, of Table 10. 

[Please Insert Table 10 Here] 

Generally, my main conclusions remain robust to using different standard error correction 

methods. Individualism and market development and integrity generally show similar 

predictive abilities across these different methods. However, the results for information 

uncertainty are somewhat less significant, especially when using the Fama–MacBeth 

method. Although information uncertainty shows no predictive ability at the 10% 

significance level in this case, for about half of my rules, the predictive ability is marginal 

(t-statistics >1). Nevertheless, while the main conclusions of this study do not change, the 
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results in this section also shed some light on the importance of using an appropriate 

standard error correction method. 

 

6.7 Other Checks 

I perform a number of additional robustness checks and find my conclusions hold 

continuously. First, as pointed out by previous studies (e.g., Lo and MacKinlay (1990)), 

using long sample periods best safeguards the results from possible data snooping bias. 

This issue is particularly important in the technical analysis field, since previous studies 

(e.g., Fang, Jacobsen, and Qin(2013)) find the same set of technical trading strategies’ 

profitability can completely disappear in an out-of-sample test using fresh data (these 

strategies show significant in-sample profitability). To check whether my results on the 

predictive ability of technical analysis are data driven, I use the longest samples available 

for each country to replicate my analysis in Section 4. My findings of the mixed 

predictive abilities of the 26 trading rules remain similar. This lends further confidence to 

my results, since such mixed predictive abilities are the precondition of the cross-country 

analysis. 

Second, Schmeling (2009) documents that, in addition to individualism, another of 

Hofstede’s cultural dimensions— uncertainty avoidance—predicts cross-country 

differences in sentiment-based trading strategies’ profitability in a sample of 18 

industrialized countries for a period up to 20 years, from 1995 to 2005. I therefore 

examine whether the uncertainty avoidance dimension can explain the profitability of the 

technical trading strategies, but I do not note any significant results, even using an 

alternative measure of the GLOBE uncertainty avoidance index. Chui, Titman, and Wei 

(2010) also document that this dimension cannot explain the cross-county differences of 

their momentum profits. 

Third, I include additional proxies for the market development and integrity explanation, 

including total private credits in a country, a corruption index, a law and order index, a 

political risk index, and an accounting disclosure index. Detailed descriptions of the 

variables are given in Appendix 2. I find the results are similar after including these 

proxies. I do not use these variables in the main analysis since they are available for 

smaller samples of countries and including them will significantly reduce the number of 

observations and thus the power of my main analysis. Moreover, both my main analysis 

in Section 5 and the orthogonalization tests in Section 6.4 are based on using the investor 

individualism explanation as my base variable, the market development and integrity 

explanation as the first additional variable, and the information uncertainty explanation as 

my second additional variable. I also replicate the analysis switching the roles of the first 

and the second additional variables, as well as starting with different explanations as the 
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base variable. The results are similar after all these tests. Lastly, I employ formal tests for 

the possible multicollinearity problem; I check the variance inflation factors for all my 

regressions. All my variance inflation factors have values smaller than three, indicating a 

low degree of multicollinearity. Overall, the results still remain robust after these 

additional checks; the results are available upon request. 

 

7. Conclusion 

Technical analysis, one of the oldest forms of stock market analysis, dating back to as 

early as the 1700s,
14

 has long been subject to academic scrutiny because it breaches the 

market efficiency hypothesis. Mixed results are documented in copious previous research 

and one of the reasons is that the results are from investing in different countries. While 

the debates continue, this study tries to reconcile the mixed findings by using several 

explanations to explain cross-country differences. Using a sample of 50 countries in a 

recent sample period from 1994 to 2014, I find these strategies actually generate 

significant profits in many countries, I also find profitability varies largely across 

countries and is related to several systematic factors, including investor individualism, 

overall stock market development and integrity, as well as information uncertainty. I add 

to the literature with the first piece of cross-country evidence in the technical analysis 

field and, overall, my evidence suggests technical analysis is more efficient in less 

culturally individualistic, less developed/integrated, and more information-uncertain 

countries. 

  

                                                           
14

 Marshall, Young, and Rose (2006) document the oldest known form of technical analysis, candlestick 

charting, was originally applied to Japanese rice markets as early as the 1700s. 
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Table 1: Predictive Abilities of Simple Technical Indictors in International Stock Markets 

This table reports the predictive abilities of three simple technical indicators—VMA (1,50), FMA (1,50), and TRB 

(1,50)—in 50 international stock markets during the period 1994:03 to 2014:03. The term Rbuy - Rsell measures the 

average spreads between returns conditional on the buy and sell signals generated by the same indicator. The t-statistics 

are from testing the null hypothesis that Rbuy - Rsell equals zero. If the technical indicators do not produce useful trading 

signals, Rbuy - Rsell should not be statistically different from zero. The t-statistics are White standard errors corrected and 

I highlight significance at the 10% level in boldface. 

Country 

VMA(1,50) FMA(1,50) TRB(1,50) 

Rbuy-Rsell  

(*10-3) 

t- 

stats 

Rbuy-Rsell  

(*10-3) 

t- 

stats 

Rbuy-Rsell  

(*10-3) 

t- 

stats 

Argentina 1.64 2.93 10.34 1.08 25.74 2.56 

Australia 0.34 1.11 7.31 1.44 1.50 0.36 

Austria 1.41 3.83 3.49 0.55 11.62 2.09 

Bangladesh 2.69 5.50 19.30 1.97 45.44 5.16 

Belgium 0.78 2.17 1.71 0.35 9.31 1.39 

Brazil -12.34 -3.48 -88.08 -1.87 -37.65 -0.93 

Canada 0.63 1.74 0.64 0.12 1.06 0.19 

Chile 1.47 6.01 16.51 3.04 19.84 4.39 

China 1.90 3.31 30.98 2.91 16.08 1.60 

Colombia 2.15 5.31 27.05 2.60 24.22 3.13 

Czech 1.55 3.69 10.16 1.49 29.58 3.35 

Denmark 1.14 3.19 2.41 0.35 12.77 2.10 

Ecuador 0.56 1.31 -25.66 -2.48 16.66 2.33 

Finland 1.11 1.96 0.67 0.07 8.04 0.92 

France 0.37 0.87 -3.19 -0.51 -5.98 -1.01 

Germany 0.90 2.01 7.38 1.10 0.46 0.07 

Greece 2.29 4.53 23.04 2.07 23.13 2.89 

Hong Kong 1.07 2.08 -3.70 -0.41 2.75 0.37 

India 1.24 2.59 6.85 0.70 11.93 1.78 

Indonesia 2.33 4.56 37.61 3.68 33.52 4.34 

Ireland 1.37 3.20 -4.13 -0.51 11.69 1.83 

Israel 0.98 2.06 10.23 0.97 17.98 1.97 

Italy 1.13 3.06 0.75 0.10 7.48 1.12 

Jamaica 1.78 5.86 12.15 1.21 35.78 5.67 

Japan 0.48 1.10 10.23 1.54 -3.19 -0.52 

Korea 1.38 2.75 17.60 1.91 -0.59 -0.08 

Luxembourg 1.62 4.35 7.15 1.08 29.08 4.29 

Malaysia 1.58 3.75 9.67 1.22 22.50 3.41 

Mexico 1.11 2.20 9.34 1.11 11.86 1.36 

New Zealand 0.31 1.36 4.98 1.08 5.26 1.37 

Netherlands 0.50 1.11 8.06 1.22 3.55 0.52 

Norway 1.53 3.32 1.05 0.12 18.10 2.44 

Pakistan 2.02 4.08 29.49 3.05 35.52 3.26 

Panama 1.51 8.21 -1.43 -0.33 -20.44 -0.54 

Peru 2.67 6.18 23.54 2.34 37.78 5.01 

Philippines 1.61 3.70 11.43 1.24 21.47 2.83 

Portugal 1.70 4.95 15.41 2.18 22.77 4.05 

South Africa 0.57 1.35 -1.33 -0.21 4.31 0.68 

Singapore 0.92 2.32 7.03 1.06 20.24 3.50 

Slovak 0.55 1.45 0.94 0.14 14.25 2.19 

Slovenia 2.36 6.16 21.47 1.94 27.87 3.84 

Spain 0.65 1.49 4.23 0.59 -3.25 -0.46 

Sweden 0.96 2.04 -5.63 -0.78 -6.46 -0.95 

Switzerland 0.54 1.42 -5.61 -1.02 4.40 0.74 

Taiwan 1.40 3.34 11.34 1.45 -0.99 -0.15 

Thailand 1.85 3.93 10.00 0.93 26.53 3.44 

Turkey 0.92 1.19 26.24 1.74 21.31 1.94 

UK -0.11 -0.29 1.07 0.24 -6.01 -1.09 

US -0.13 -0.32 -4.85 -0.96 -5.54 -0.93 

Venezuela 3.01 5.84 24.16 2.27 54.89 4.92 
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Table 2: Risk-Adjusted Profits of Technical Trading Strategies 

This table reports the average monthly market returns and the average monthly risk-adjusted returns of using the 

technical indicators VMA (1,50), FMA (1,50), and TRB (1,50) in 50 international stock markets during the period 

1994:03 to 2014:03. For each technical indicator, I long (short sell) the market index when a buy (sell) signal is 

generated and I invest in risk-free assets when there is no signal. I then estimate the risk-adjusted returns by estimating 

the monthly Jensen’s alpha. I also report the means and standard deviations of the returns. 

 

Country Rm (%) VMA(1,50) (%) FMA(1,50) (%) TRB(1,50) (%) 

Argentina 0.058 1.198 0.054 0.916 

Australia 0.018 0.144 0.115 -0.038 

Austria 0.015 1.459 0.080 0.634 

Bangladesh 0.085 2.294 0.338 1.926 

Belgium 0.020 0.787 -0.005 0.496 

Brazil 0.072 -16.804 -3.615 -1.858 

Canada 0.023 0.581 -0.036 0.125 

Chile 0.030 1.289 0.309 0.890 

China 0.023 1.684 0.670 0.699 

Colombia 0.051 1.548 0.465 0.945 

Czech -0.008 1.391 0.158 1.013 

Denmark 0.033 1.114 -0.028 0.630 

Ecuador 0.010 -0.023 -0.576 0.424 

Finland 0.028 1.031 -0.060 0.488 

France 0.015 0.356 -0.138 -0.256 

Germany 0.016 0.929 0.168 0.119 

Greece 0.001 1.848 0.473 0.894 

Hong Kong 0.014 1.047 -0.146 0.206 

India 0.033 0.920 0.057 0.518 

Indonesia 0.049 1.709 0.647 1.218 

Ireland 0.016 1.300 -0.167 0.541 

Israel 0.042 0.653 0.148 0.685 

Italy 0.028 1.028 -0.015 0.333 

Jamaica 0.033 0.871 0.047 1.185 

Japan -0.017 0.645 0.326 -0.038 

Korea 0.015 1.112 0.396 -0.106 

Luxembourg 0.016 1.650 0.123 1.397 

Malaysia 0.005 1.393 0.214 0.972 

Mexico 0.052 0.642 0.042 0.430 

New Zealand 0.006 0.120 0.074 0.150 

Netherlands 0.015 0.484 0.185 0.227 

Norway 0.040 1.414 -0.044 0.760 

Pakistan 0.041 1.620 0.585 1.515 

Panama 0.065 1.305 -0.034 0.911 

Peru 0.051 2.470 0.418 1.760 

Philippines 0.019 1.290 0.137 0.829 

Portugal 0.007 1.646 0.333 1.023 

South Africa 0.045 0.788 -0.070 0.329 

Singapore 0.001 0.739 0.143 0.754 

Slovak -0.007 0.148 -0.073 0.495 

Slovenia 0.023 1.842 0.311 1.187 

Spain 0.024 0.619 0.089 -0.100 

Sweden 0.031 0.957 -0.194 -0.062 

Switzerland 0.018 0.619 -0.203 0.302 

Taiwan 0.005 1.407 0.217 -0.036 

Thailand -0.005 1.773 0.314 1.104 

Turkey 0.134 -0.545 0.109 0.520 

UK 0.015 -0.236 -0.056 -0.279 

US 0.026 -0.094 -0.234 -0.160 

Venezuela 0.157 2.901 0.299 2.768 

Average 0.030 0.701 0.047 0.588 

Std 0.032 2.618 0.581 0.696 
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Table 3: Cross-Country Analysis of Technical Trading Profits - Cluster by Country 

This table reports the results of the cross-country analysis of the technical trading profits using 

the technical indicators VMA (1,50), FMA (1,50), and TRB(1,50). Panel A reports the parameter 

estimates and the associated t-statistics when using Hofstede’s individualism index as the 

explanation. Panel B reports those when using Hofstede’s individualism index and the first 

principle component of the market development and integrity proxies as explanations. Panel C 

reports those when using Hofstede’s individualism index and the first principle components of the 

market development and integrity proxies and information uncertainty proxies as explanations. I 

also summarize the numbers of significant estimates and their signs for all 26 technical indicators 

in the last column. I use the 10% significance level and standard errors are clustered by country. 

Factors 
VMA(1,50) 

*(10
-3

) 

FMA(1,50) 

*(10
-3

) 

TRB(1,50) 

*(10
-3

) 

no. of significant results 

  across all 26 Strategies 

Panel A: Investors' Individualism 

(1) idv (Hofstede) -0.104  -0.039  -0.128  
21 (-) 

  (-1.77) (-2.22) (-4.11) 

Panel B:  Investors' Individualism + Market Development 

(1) idv (Hofstede) -0.093  -0.048  -0.060  
21 (-) 

  (-3.05) (-2.9) (-2) 

(2) pc-market 1.191  0.240  1.572  
16 (+) 

  (1.87) (0.94) (4.45) 

Panel C:  Investors' Individualism + Market Development + Information Uncertainty  

(1) idv (Hofstede) -0.105  -0.049  -0.063  
21 (-) 

  (-3.67) (-3.04) (-2.09) 

(2) pc-market 2.132  0.388  2.184  
16 (+) 

  (4.15) (1.4) (4.89) 

(3) pc-uncertainty 2.253  0.087  1.558  
14 (+) 

  (2.43) (0.2) (2.02) 

Max no. of countries 50 

Min no. of countries 34 
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Table 4: Regression with Macroeconomic Variables 

This table reports the results for the cross-country analysis of the technical trading profits using 

the technical indicators VMA (1,50), FMA (1,50), and TRB (1,50) with the macroeconomic 

control variables. Panel A reports the parameter estimates and the associated t-statistics for my 

three main explanations and Panel B reports those for the macroeconomic variables. I also 

summarize the numbers of significant estimates and their signs for all 26 technical indicators in 

the last column. I use the 10% significance level and the standard errors are clustered by country. 

  
VMA(1,50) 

*(10
-3

) 

FMA(1,50) 

*(10
-3

) 

TRB(1,50) 

*(10
-3

) 

no. of significant results 

  across all 26 Strategies 

Panel A: Main Variables 

(1) idv (Hofstede) -0.154  -0.033  -0.068  
21 (-) 

  (-4.16) (-2.15) (-2.01) 

(2) pc-market 2.457  0.448  2.033  
21 (+) 

  (5.87) (1.72) (6.05) 

(3) pc-uncertainty 2.184  -0.117  2.079  
16 (+) 

  (2.66) (-0.32) (2.74) 

Panel B: Macroeconomic Variables 

(1) cycle 10.782  1.586  5.155  
21 (+) 

  (8.54) (1.5) (4.54) 

(2) jan 3.915  -5.109  5.584  
11 (+), 5 (-) 

  (1.45) (-3.35) (2.29) 

(3) world 6.960  0.613  4.610  
12 (+), 3 (-) 

  (0.94) (0.19) (1.2) 

(4) gdp_gw -43.302  31.118  -29.811  
0 

  (-0.87) (1.04) (-0.63) 

(5) cfx -20.789  3.631  6.798  
5 (+), 8 (-) 

  (-1.93) (0.71) (1.47) 

(6) dividend 2.113  -0.427  0.892  
16 (+) 

  (3.02) (-0.93) (1.74) 

(7) hdi 2.559  0.070  -0.029  
0 

  (1.26) (0.07) (-0.02) 

no. of countries 30 
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Table 5: Alternative Individualism Index 

This table reports the results for the cross-country analysis of the technical trading profits using 

the technical indicators VMA (1,50), FMA (1,50), and TRB (1,50). I use the GLOBE 

individualism index alternatively and the other two variables are the first principle components of 

the market development and integrity proxies and information uncertainty proxies. For each 

technical indicator, I report the parameter estimates and the associated t-statistics of the three 

explanations. I also summarize the numbers of significant estimates and their signs for all 26 

technical indicators in the last column. I use the 10% significance level and the standard errors 

are clustered by country. 

Factors 
VMA(1,50) 

*(10
-3

) 

FMA(1,50) 

*(10
-3

) 

TRB(1,50) 

*(10
-3

) 

no. of significant results 

  across all 26 Strategies 

(1) idv (GLOBE) -2.172  -0.399  -0.929  
10 (-) 

  (-1.66) (-0.49) (-0.57) 

(2) pc-market 3.053  0.963  2.608  
26 (+) 

  (5.68) (3.28) (5.98) 

(3) pc-uncertainty 1.943  0.058  1.449  
8 (+) 

  (1.79) (0.12) (1.61) 

no. of countries 27 
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Table 6: Individual Proxy Analysis 

This table reports the results for the cross-country analysis of the technical trading profits using the technical indicators VMA (1,50), FMA (1,50), and TRB (1,50). I use individual 

proxies for the market development and integrity and information uncertainty explanations. I report the parameter estimates and the associated t-statistics for each proxy. I also 

summarize the numbers of significant estimates and their signs for all 26 technical indicators in the last column. Panel A presents the parameter estimates and the associated t-

statistics for each proxy used to regress against the technical trading profits. Panel B presents the results from including all the proxies jointly for the same explanation. In addition, 

to test the joint significance of these proxies, I use Wald tests to test the hypothesis that all the coefficients of the proxies for the same explanation jointly equal zero. The Wald test 

results are also reported in Panel B and the chi-statistics and corresponding p-values are in parentheses. I use the 10% significance level and the standard errors are clustered by 

country.  

Factors 

Panel A: Individual Regression Panel B: Joint Regression by Factor 

VMA(1,50) 

*(10
-3

) 

FMA(1,50) 

*(10
-3

) 

TRB(1,50) 

*(10
-3

) 

no. of significant results 

  across all 26 Strategies 

VMA(1,50) 

*(10
-3

) 

FMA(1,50) 

*(10
-3

) 

TRB(1,50) 

*(10
-3

) 

no. of significant results 

  across all 26 Strategies 

Market Development and Market Integrity 

(1) size -0.015  -0.009  -0.019  
16 (-) 

-0.003  -0.006  -0.008  
8 (-) 

  (-1.2) (-2.13) (-2.37) (-0.21) (-1.43) (-1.22) 

(2) age 0.047  0.012  0.050  
21 (+) 

0.027  0.006  0.015  
0 

  (3.54) (2.08) (5.71) (1.3) (1.24) (1.5) 

(3) tran 0.125  0.030  0.097  
26 (+) 

0.092  0.039  0.043  
25 (+) 

  (3.58) (3) (4.63) (2.67) (3.5) (2.25) 

(4) creditor 2.152  0.578  0.384  
0 

0.705  0.590  0.321  
5 (+) 

  (0.76) (0.86) (0.49) (0.92) (2.19) (0.64) 

(5) anti-director -0.745  -0.103  -0.830  
0 

-1.082  -0.546  -0.005  
10 (-) 

  (-0.81) (-0.38) (-1.07) (-1.84) (-2.37) (-0.01) 

(6) ownership -11.777  -1.962  18.692  
6 (+) 

-4.248  -3.804  13.661  
6 (+) 

  (-0.39) (-0.29) (3.22) (-0.39) (-0.95) (1.83) 

(7) sh_vo -14.523  -1.124  0.689  
0 

0.656  0.663  1.352  
0 

  (-0.77) (-0.27) (0.2) (0.17) (0.52) (0.66) 

Wald test 

   

  
8.99 

(<0.0001) 

14.07 

(<0.0001) 

19.22 

(<0.0001) 
26 

Information Uncertainty 

(1) turnover 0.007  0.001  0.004  
0 

0.044  0.009  0.026  
14 (+) 

  (1.21) (0.65) (1.14) (2.4) (1.29) (1.36) 

(2) cf_vol 12.299  2.533  9.198  
6 (+) 

1.302  0.081  8.147  
6 (+) 

  (0.95) (0.73) (2.73) (0.17) (0.03) (2.5) 

(3) b/m -1.381  -0.879  -0.636  
5 (-) 

-1.989  -0.947  -0.650  
12 (-) 

  (-1.24) (-2.05) (-0.73) (-1.65) (-2.02) (-0.72) 

Wald test   

  

 

2.85 

(0.0492) 

1.79 

(0.1639) 

3.68 

(0.0196) 
16 

Max no. of countries 50 41 

Min no. of countries 36 36 
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Table 7: Predictive Abilities of Simple Technical Indictors in International Stock Markets - 

First 20 Years 

This table reports the predictive abilities of three simple technical indicators—VMA (1,50), FMA (1,50), and 

TRB (1,50)—in 50 international stock markets during the first 20 years of each market. The term Rbuy - Rsell measures 

the average spreads between returns conditional on the buy and sell signals generated by the same indicator. The t-

statistics are from testing the null hypothesis that Rbuy - Rsell equals zero. If the technical indicators do not produce 

useful trading signals, Rbuy - Rsell should not be statistically different from zero. The t-statistics are White standard errors 

corrected and I highlight significance at the 10% level in boldface. 

Country 
Sample 

Begins 

Sample 

Ends 

VMA(1,50) FMA(1,50) TRB(1,50) 

Rbuy-Rsell  

(*10
-3

) 

t- 

stats 

Rbuy-Rsell  

(*10
-3

) 

t- 

stats 

Rbuy-Rsell 

 (*10
-3

) 

t- 

stats 

Argentina Jan-67 Jan-87 4.86 5.71 47.11 3.15 80.62 5.23 

Australia Feb-58 Feb-78 1.63 7.54 21.72 3.90 23.47 5.26 

Austria Sep-85 Sep-05 1.80 6.58 24.95 3.31 3.84 0.18 

Bangladesh Feb-90 Feb-10 2.53 5.90 15.83 1.95 49.29 4.69 

Belgium Feb-85 Feb-05 1.29 4.40 12.00 2.31 19.77 3.22 

Brazil Feb-92 Feb-12 2.92 4.40 -6.08 -0.66 37.75 3.26 

Canada Jan-90 Jan-10 0.98 4.18 7.92 1.96 9.69 2.15 

Chile Feb-75 Feb-95 3.61 10.52 46.26 4.36 -6.35 -0.10 

China Jan-91 Jan-11 2.91 3.97 31.50 2.58 34.19 2.44 

Colombia Feb-92 Feb-12 2.30 5.47 26.08 2.51 26.20 3.04 

Czech Apr-94 Apr-14 1.55 3.69 10.16 1.49 29.58 3.35 

Denmark Feb-79 Feb-99 1.44 6.28 13.42 2.11 65.30 1.42 

Ecuador Feb-94 Feb-14 0.55 1.29 -25.66 -2.46 17.02 2.39 

Finland Feb-91 Feb-11 1.73 3.71 -1.47 -0.15 21.43 2.97 

France Oct-68 Oct-88 1.64 5.41 8.96 1.45 28.32 4.63 

Germany Feb-70 Feb-90 1.35 6.59 18.71 3.80 -13.15 -0.47 

Greece Nov-88 Nov-08 2.53 5.23 25.82 2.21 41.19 4.42 

Hong Kong Dec-69 Dec-89 3.21 4.58 64.73 3.97 33.96 1.65 

India May-79 May-99 1.17 2.17 1.91 0.19 68.71 1.27 

Indonesia May-83 May-03 3.19 6.70 31.77 2.09 5.54 0.13 

Ireland Feb-88 Feb-08 1.68 4.98 16.27 1.88 67.54 1.35 

Israel Jul-81 Jul-01 1.91 4.08 12.94 1.02 27.97 3.02 

Italy Jan-57 Jan-77 1.22 3.68 15.74 2.36 17.67 3.16 

Jamaica Nov-91 Nov-11 2.68 7.50 19.12 1.65 61.20 3.72 

Japan Jun-49 Jun-69 1.45 5.11 8.81 1.45 8.50 1.76 

Korea Feb-62 Feb-82 0.68 1.09 -3.75 -0.32 24.59 3.02 

Luxembourg Feb-85 Feb-05 1.67 6.19 6.51 0.97 34.53 6.34 

Malaysia Feb-80 Feb-00 2.56 4.96 -0.64 -0.05 33.16 3.86 

Mexico Feb-85 Feb-05 3.41 4.92 40.29 3.18 33.12 2.65 

New Zealand Feb-70 Feb-90 2.26 9.22 18.18 3.00 3.52 0.11 

Netherlands Feb-80 Feb-00 0.13 0.38 9.25 1.97 3.82 0.60 

Norway Feb-83 Feb-03 1.79 4.55 17.57 2.20 22.78 3.70 

Pakistan Feb-89 Feb-09 2.59 5.22 26.90 2.82 49.71 4.55 

Panama Apr-94 Apr-14 1.51 8.21 -1.43 -0.33 -20.44 -0.54 

Peru Feb-82 Feb-02 6.78 13.15 41.62 2.89 397.58 1.34 

Philippines Feb-86 Feb-06 2.97 5.81 23.85 2.04 91.24 1.69 

Portugal Feb-86 Feb-06 2.81 8.62 21.14 2.92 34.82 5.33 

South Afica Jun-86 Jun-06 1.23 3.22 15.56 2.12 12.39 1.70 

Singapore Aug-65 Aug-85 2.40 8.03 38.20 5.27 -3.27 -0.08 

Slovak Nov-93 Nov-13 1.19 2.79 3.23 0.46 15.16 2.29 

Slovenia Feb-93 Feb-13 2.70 7.02 25.55 2.37 28.34 4.01 

Spain Sep-71 Sep-91 2.24 7.11 29.67 2.87 27.32 4.09 

Sweden Feb-80 Feb-00 1.93 4.91 15.20 1.96 17.70 2.98 

Switzerland Feb-69 Feb-89 1.03 4.16 13.82 2.49 10.60 2.15 

Taiwan Feb-67 Feb-87 1.69 5.58 11.62 1.85 46.20 1.91 

Thailand May-75 May-95 2.53 6.88 9.47 1.01 35.18 5.33 

Turkey Nov-87 Nov-07 1.97 2.24 38.94 2.08 12.72 0.35 

UK Jan-69 Jan-89 1.67 5.04 22.84 2.49 22.46 3.62 

US Feb-28 Feb-48 0.88 2.08 4.36 0.64 9.28 1.14 

Venezuela Feb-94 Feb-14 3.02 5.83 23.52 2.20 20.06 0.55 
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Table 8: Risk-Adjusted Profits of Technical Trading Strategies - First 20 Years 

Panel A of this table reports the average monthly market returns and the average monthly risk-

adjusted returns using the technical indicators VMA (1,50), FMA (1,50), and TRB (1,50) in 50 

international stock markets during the first 20 years of each market. For each technical indicator, 

I long (short sell) the market index when a buy (sell) signal is generated and I invest in risk-free 

assets when there is no signal. I then estimate the risk-adjusted returns by estimating the monthly 

Jensen’s alpha. I also report the means and standard deviations of the returns. Panel B reports the 

results that use Hofstede’s individualism index to explain the cross-country differences in 

profitability during the first 20 years. I report the parameter estimates and associated t-statistics 

and I also summarize the number of significant estimates and their signs for all 26 technical 

indicators. I use the 10% significance level and the standard errors are clustered by country. 
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Country Rm (%) VMA(1,50) (%) FMA(1,50) (%) TRB(1,50) (%) 

Panel A: Risk-adjusted Returns 

Argentina 0.311 5.628 0.908 4.316 

Australia 0.015 1.450 0.411 1.000 

Austria 0.039 1.676 0.482 -0.149 

Bangladesh 0.067 2.391 0.309 1.855 

Belgium 0.037 1.224 0.195 0.948 

Brazil 0.219 4.239 -0.244 3.037 

Canada 0.029 0.815 0.132 0.460 

Chile 0.205 4.359 0.733 0.551 

China 0.080 2.860 0.635 1.796 

Colombia 0.072 2.264 0.592 1.316 

Czech -0.013 1.530 0.183 1.262 

Denmark 0.047 1.187 0.153 2.475 

Ecuador 0.008 0.406 -0.517 0.617 

Finland 0.038 1.612 -0.098 1.055 

France 0.027 1.363 0.080 1.066 

Germany 0.026 1.066 0.361 0.574 

Greece 0.038 2.414 0.571 1.852 

Hong Kong 0.056 2.981 1.312 1.081 

India 0.070 0.999 -0.055 2.406 

Indonesia 0.032 3.037 0.516 0.397 

Ireland 0.044 1.606 0.317 2.102 

Israel 0.160 2.531 0.242 1.976 

Italy 0.008 0.963 0.332 0.636 

Jamaica 0.060 2.426 0.321 2.734 

Japan 0.043 1.656 0.195 0.685 

Korea 0.055 0.681 -0.183 1.388 

Luxembourg 0.047 1.608 0.083 1.577 

Malaysia 0.029 2.489 -0.208 1.485 

Mexico 0.165 4.010 0.900 2.423 

New Zealand 0.040 1.943 0.318 -0.469 

Netherlands 0.061 0.140 0.179 0.332 

Norway 0.043 1.646 0.311 0.982 

Pakistan 0.038 2.368 0.588 2.122 

Panama 0.065 1.383 -0.021 -1.996 

Peru 0.388 8.622 0.661 15.758 

Philippines 0.058 2.914 0.497 3.528 

Portugal 0.054 2.511 0.323 1.685 

South Afica 0.049 1.254 0.336 0.603 

Singapore 0.043 2.225 0.680 -0.898 

Slovak 0.016 1.055 0.048 0.585 

Slovenia 0.037 2.652 0.443 1.423 

Spain 0.023 1.672 0.449 0.922 

Sweden 0.095 1.936 0.175 1.022 

Switzerland 0.008 0.674 0.245 0.373 

Taiwan 0.046 1.561 0.235 2.087 

Thailand 0.052 2.319 0.118 1.636 

Turkey 0.160 2.518 0.836 0.220 

UK 0.036 1.387 0.411 0.856 

US -0.005 0.923 0.123 0.460 

Venezuela 0.165 3.539 0.460 1.016 

Average 0.070 2.134 0.321 1.503 

Std 0.077 1.426 0.327 2.321 

Panel B: Regression Results 

idv (Hofstede) 

 

-0.257 -0.023 -0.190 

  
(-3.34) (-1.26) (-1.27) 

no. of significant results  across all 26 Strategies 13 (-)     

 

 

 



39 
 

Table 9: Orthogonalization Approach 

This table reports the results for the cross-country analysis of the technical trading profits using 

the technical indicators VMA (1,50), FMA (1,50), and TRB (1,50) via an orthogonalization 

approach. The term idv is Hofstede’s individualism index and  is the residual term of the 

regression that regress the idv against the pc-market and  is the residual term of the 

regression that regress the idv and pc-market against the pc-uncertainty. Therefore,  

captures the additional information that the market development and integrity explanation adds on 

top of the individualism explanation and  captures the additional information that the 

information uncertainty explanation contributes in addition to the individualism and market 

development and integrity explanations. For each technical indicator, I report the parameter 

estimates and the associated t-statistics of the three explanations. I also summarize the numbers of 

significant estimates and their signs for all 26 technical indicators in the last column. I use the 10% 

significance level and the standard errors are clustered by country. 

Factors 
VMA(1,50) 

*(10
-3

) 

FMA(1,50) 

*(10
-3

) 

TRB(1,50) 

*(10
-3

) 

no. of significant 

results 

  across all 26 

Strategies 

(1) idv (Hofstede) -0.152  -0.062  -0.121  
21 (-) 

  (-4.72) (-5.21) (-4.82) 

(2)  
1.570  0.367 1.795  

16 (+) 
(2.54) (1.45) (4.36) 

(3)  

2.253  0.087  1.558  
14 (+) 

(2.43) (0.2) (2.02) 

no. of countries 34 
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Table 10: Alternative Standard Error Correction Methods 

This table reports the results for the cross-country analysis of the technical trading profits using 

the technical indicators VMA (1,50), FMA (1,50), and TRB (1,50). The variables include 

Hofstede’s individualism index, the first principle component of the market development and 

integrity proxies, and the first principle component of the information uncertainty proxies. For 

each technical indicator, I report the parameter estimates and the associated t-statistics of the 

three explanations. I also summarize the numbers of significant estimates and their signs for all 

26 technical indicators in the last column. I use alternative standard error correction methods, 

including standard ordinary least squares, Fama–Macbeth, and clustering by time and country, 

and the results are reported in Panels A to C, respectively. I use the 10% significance level. 

Factors 
VMA(1,50) 

*(10
-3

) 

FMA(1,50) 

*(10
-3

) 

TRB(1,50) 

*(10
-3

) 

no. of significant 

results 

  across all 26 

Strategies 

Panel A: Standard OLS  

(1) idv (Hofstede) -0.105  -0.049  -0.063  
21 (-) 

  (-2.89) (-2.59) (-2.48) 

(2) pc-market 2.130  0.388  2.180  
16 (+) 

  (3.2) (1.12) (4.67) 

(3) pc-uncertainty 2.250  0.087  1.560  
11 (+) 

  (2.15) (0.17) (2.17) 

Panel B: Fama-Macbeth 

(1) idv (Hofstede) -0.100  -0.040  -0.050  
18 (-) 

  (-1.89) (-2.09) (-1.61) 

(2) pc-market 1.541  0.459  1.813  
16 (+) 

  (2.58) (1.35) (3.95) 

(3) pc-uncertainty 0.981  0.075  0.840  
0 

  (0.97) (0.12) (1.15) 

Panel C: Cluster on Time and Countries 

(1) idv (Hofstede) -0.105  -0.049  -0.063  
20 (-) 

  (-2.17) (-2.46) (-1.69) 

(2) pc-market 2.132  0.388  2.184  
16 (+) 

  (4.1) (1.37) (4.58) 

(3) pc-uncertainty 2.253  0.087  1.558  
6 (+) 

  (1.77) (0.16) (1.51) 

no. of countries 34 
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Figure 1: Hofstede’s Individualism Index 
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Figure 2: Cross-Country Correlations of the Three Explanations 
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Appendix 1: Stock Market Data 

Country Stock Market Index Rm (%) Risk-free Rates 

Argentina Buenos Aires SE General Index  0.058 Argentina Time Deposit Rate (before Sep 2012),  
Argentina 3-month BCRA Treasury Auction Yield 

Australia Australia ASX All-Ordinaries 0.018 Australia 3-month Treasury Bill Yield 

Austria Austria Wiener Boersekammer Share Index 0.015 Austria 3-month Time Deposit Rate 

Bangladesh Dhaka SE General Index 0.085 Bangladesh 3-month Treasury Bill Yield 
Belgium Brussels All-Share Price Index  0.020 Belgium 3-month Treasury Bill Yield 

Brazil Dow Jones Brazil Stock Index 0.072 Brazil 3-month Treasury Bill Yield 

Canada Canada S&P/TSX 300 Composite  0.023 Canada 3-month Treasury Bill Yield 
Chile Santiago SE Indice General de Precios de Acciones 0.030 Chile 3-month Inflation Adjusted T-bill Yield 

(before July 1997),  
Chile 3-month Nominal T-bill Auction Yield 

China Shanghai SE Composite 0.023 China Time Deposit Rate (before Jan 2002),  

China 3 Month Repo on Treasury Bills 
Colombia Colombia IGBC General Index  0.051 Colombia 3-month Time Deposit Rate (before Jan 

1998),  

Colombia 3-month Treasury Bill Yield 
Czech Prague SE PX Index -0.008 Czech Republic 3-month Treasury Bill Yield 

Denmark OMX Copenhagen All-Share Price Index 0.033 Denmark 3-month Treasury Bill Yield 

Ecuador Ecuador Bolsa de Valores de Guayaquil  0.010 Ecuador Sucre Time Deposit Rate (before Feb 2000),  
Ecuador Dollar Deposit Rate 

Finland OMX Helsinki Capped Price Index 0.028 Finland Household Deposit Rate  

France France CAC All-Tradable Index  0.015 France 3-month Treasury Bill Yield 
Germany Germany CDAX Composite Index 0.016 Germany 3-month Treasury Bill Yield 

Greece Athens SE General Index 0.001 Greece 3-month Treasury Bill Yield 

Hong Kong Hong Kong Hang Seng Composite Index 0.014 Hong Kong 3-month Treasury Bill Yield 
India Bombay SE Sensitive Index  0.033 India 3-month Treasury Bill Yield 

Indonesia Jakarta SE Composite Index 0.049 Indonesia 3-month Time Deposits 

Ireland Ireland ISEQ Overall Price Index  0.016 Ireland 3-month Treasury Bill Yield 

Israel Tel Aviv All-Share Index 0.042 Israel 3-month Treasury Bill Yield 

Italy Banca Commerciale Italiana Index  0.028 Italy 3-month Treasury Bill Yield 

Jamaica Jamaica Stock Exchange All-Share Composite 
Index 

0.033 Jamaica 3-month Treasury Bill Yield 

Japan Nikkei 225 Stock Average  -0.017 Japan 3-month Treasury Bill Yield 

Korea Korea SE Stock Price Index 0.015 South Korea 12-month Monetary Stabilization Bill 
Luxembourg Luxembourg SE LUXX Index  0.016 Luxembourg Sight Deposit Rate 

Malaysia Malaysia KLSE Composite 0.005 Malaysia 3-month T-bill Discount Rate 

Mexico Mexico SE Indice de Precios y Cotizaciones  0.052 Mexico 3-month Cetes Yield (before June 2012),  
Mexico 9-month Treasury Bond Yield 

New Zealand New Zealand SE All-Share Capital Index 0.006 New Zealand 3-month Treasury Bill Yield 

Netherlands Netherlands All-Share Price Index  0.015 Netherlands 3-month Treasury Bill Yield 
Norway Oslo SE All-Share Index 0.040 Norway 3-month Treasury Bill Yield 

Pakistan Pakistan Karachi SE-100 Index 0.041 Pakistan 3-month Treasury Bill Rate 

Panama Panama Stock Exchange Index  0.065 Panama 3-month Time Deposit Rate 
Peru Lima SE General Index  0.051 Peru Time Deposit Rate 

Philippines Manila SE Composite Index 0.019 Philippines 3-month Treasury Bill Yield 

Portugal Oporto PSI-20 Index 0.007 Portugal 3-month Treasury Bill Yield 
South Africa FTSE/JSE All-Share Index  0.045 South Africa 3-month Treasury Bill Yield 

Singapore Singapore FTSE Straits-Times Index 0.001 Singapore 3-month Treasury Yield 

Slovak Bratislava SE SAX Index -0.007 Slovakia Average Deposit Rate (after Jan 2008),  
Slovakia 3-month T-bill Yield 

Slovenia Slovenia Bourse Index  0.023 Slovenia Demand Deposit Rate to 1 Year 

Spain Madrid SE General Index  0.024 Spain 3-month T-Bill Yield 
Sweden Sweden OMX Affärsvärldens General Index 0.031 Sweden 3-month Treasury Bill Yield 

Switzerland Switzerland Price Index  0.018 Switzerland 3-month Treasury-Bill Yield 

Taiwan Taiwan SE Capitalization Weighted Index 0.005 Taiwan 3-month Treasury-bill Yield 
Thailand Thailand SET General Index -0.005 Thailand 3-month Treasury Bill Yield 

Turkey Istanbul SE IMKB-100 Price Index 0.134 Turkey 3-month Treasury Bond Yield 

UK UK FTSE All-Share Index  0.015 United Kingdom 3-month Treasury Bill Yield 
US S&P 500 Composite Price Index  0.026 USA Government 90-day T-Bills Secondary Market 

Venezuela Caracas SE General Index  0.157 Venezuela 1-month Time Deposit Rate 

 

  



44 
 

Appendix 2: Description of Variables 

Variable Type Sample Period No. of 

Countries 

Source Description 

Factor 1: Herding Behaviour      

(1) Hofstede Individualism Index (idv) cross-sectional  50 Hofstede (2001) A higher value indicates  a higher degree of individulism (lower degree of 

collectivism). 
      Factor 2: Market Development and 

Market Integrity 

     

(1) Stock Market Size (size) cross-sectional & 
annual 

1994 - 2012 48 World Bank Stock market size is measured by total market capitalisation of listed companies 
as percentage of this countries' GDP. 

(2) Stock Market Age (age) cross-sectional   50 Global Financial Data Global Financial Data provides historically extensive stock market data, I use the 
year when the stock market data becomes available in this database as a proxy for 

stock market age for each country. 

(3) Transaction Costs (tran) cross-sectional  40 Chan, Covrig, and Ng (2005) A higher value indicates higher transaction costs. 
(4) Investor Protection (creditor) cross-sectional  47 La Porta et al.(2006) A higher value indicates better investor protection. 

(5) Anti-director Rights (ant_dir) cross-sectional  49 La Porta et al.(2006) A higher value indicates better investor protection. 

(6) Concentration of Ownership 
(ownership) 

cross-sectional  45 La Porta et al.(2006) A higher value indicates more concerntration. 

(7) Insider Trading (sh_vo) cross-sectional  49 La Porta et al.(2006) A higher value indicates insider trading is less likely.  

(8) pc-market cross-sectional & 
annual 

1994 - 2012 36  pc-market is the first principle component of the seven proxies for stock market 
development/integirty above, it explains 40.74% of the total variations. To 

construct pc-market, I multiply original values of size, creditor, ant_dir and 

sh_vo by -1 so that a greater value of pc-market indicates less stock market 
development/integrity. 

      Factor 3: Information Uncertainty      

(1) Stock Market Turnover (turnover) corss-sectional & 
monthly 

1994:03 - 2014:03 41 Datastream Market turnover of country j in month t is measured as the market dollar trading 
volume of the Datastream Global Index of this country divided by this index's 

market capitalisation in month t. 

(2) Volatility of Cash Flow Growth 
Rates(cf_vol) 

corss-sectional & 
monthly 

1994:03 - 2014:03 41 Datastream cfvol of country j in year y is the standard deviation of this country's monthly 
cash flow growth rate in the sixty-month period prior to year y. The cash flow of 

country j in month t is the ratio between the price index of this country's Global 

Index and the price-to-cash flow index of the same Global Index. The growth rate 
in month t is computed as ln(cfjt/cfjt-12). 

(3) Book-to-Market Ratio (b/m) corss-sectional & 

monthly 

1994:03 - 2014:03 41 Datastream Book to price ratio of the Datastream Global Index of a country. 

(4) pc-uncertainty corss-sectional & 

monthly 

1994:03 - 2014:03 41  pc-uncertainty is the first principle component of the three proxies for 

information uncertainty above, it explains 31.03% of the total variations. A 

higher value of pc-market indicates greater information uncertainty. 
            Macroeconomic Variables      

(1) NBER Business Cycles (cycle) monthly 1994:03 - 2014:03  NBER I include a dummy variable that equals 1(0) during economic 

contractions(expansions). 
(2)  January dummy (jan) monthly 1994:03 - 2014:04   I include a dummy variable that equals 1(0) in January (other months). 

(3) MSCI World Index Return (world) monthly 1994:03 - 2014:03  Global Financial Data  
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Appendix 2 (continued) 
 

 

Variable Type Sample Period No. of 

Countries 

Source Description 

(4) GDP per capita Growth Rate 

(gdp_gw) 

cross-sectional & 

annual 

1994 - 2013 48 World Bank: World 

Development Index 

GDP per capita is in the constant 2005 U.S. dollar for all countries. Gdp_gw in 

year y in country j is calculated as the average real GDP per capita growth rate of 

country j over the years from y-5 to y-1. 

(5) Change of Exchange Rate (cfx) cross-sectional & 

annual 

1996 - 2014 40 Datastream cfx in year y in country j is the average change of the exchange rate(local 

currency against U.S. dollar) in the 60-month period before year y. The cfx for 

the U.S. is zero. 
(6) Dividend Yield (dy) cross-sectional & 

monthly 

1994:03 - 2014:03 45 Datastream dy is the dividend yield of the Datastream global index of a country. 

(7) Develped vs. Developing Economy 
(hdi) 

cross - sectional  50 United Nation: Human 
Development Index 

I include a dummy variable that equals 1(0) for developed(developing) 
economies.  

      Additional Variables      

(1) GLOBE Individualism 
Index(idv_g) 

cross-sectional  38 House et al. (2004) This index equals GLOBE's institutional collectivism index multiplied by -1. A 
higher value indicates a higher degree of individulism (lower degree of 

collectivism). 

(2) Uncertainty Avoidance Index (uai) cross-sectional  50 Hofstede (2001) A higher value indicates a higher degree of uncertainty avoidance. 

(3) GLOBE Uncertainty Avoidance 

Index (uai_g) 

cross-sectional  39 House et al. (2004) A higher value indicates a higher degree of uncertainty avoidance. 

(4) Total Private Credits (private_cr) cross-sectional & 
annual 

1994 - 2011 47 World Bank Total private credit by deposit money banks and other financial institutions as 
percentage of this countries' GDP. 

(5) Corruption Index (corrp) cross-sectional & 

annual 

1996 - 2012 50 International Country Risk 

Guide (ICRG) 

A higher value indicates a lower corrpution level. 

(6) Law and Order Index (law) cross-sectional & 

annual 

1996 - 2012 50 International Country Risk 

Guide (ICRG) 

A higher value indicates a better law and order system. 

(7) Political Risk Index (political) cross-sectional & 
annual 

1996 - 2012 50 International Country Risk 
Guide (ICRG) 

A higher value indicates a lower political risk. 

(8) Disclosure (acctg) cross-sectional   41 La Porta et al.(2006) A higher value indicates better accounting disclosures. 
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Appendix 3: Predictive Abilities of Technical Indictors in International Stock Markets 

Country 

VMA(1,50) VMA(1,150) VMA(5,150) VMA(1,200) VMA(2,200) 

Rbuy-Rsell 

 (*10-3) 

t- 

stats 

Rbuy-Rsell  

(*10-3) 

t- 

stats 

Rbuy-Rsell  

(*10-3) 

t- 

stats 

Rbuy-Rsell  

(*10-3) 

t- 

stats 

Rbuy-Rsell  

(*10-3) 

t- 

stats 

Argentina 1.64 2.93 0.72 1.21 0.26 0.43 1.09 1.79 0.82 1.34 

Australia 0.34 1.11 0.14 0.41 0.11 0.32 0.22 0.60 0.09 0.26 

Austria 1.41 3.83 0.87 2.35 0.97 2.65 0.61 1.62 0.37 0.99 

Bangladesh 2.69 5.50 2.00 4.11 1.77 3.66 1.70 3.51 1.67 3.45 

Belgium 0.78 2.17 1.02 2.68 0.94 2.47 0.83 2.19 0.52 1.39 

Brazil -12.34 -3.48 -13.20 -3.53 0.83 0.22 -12.14 -3.03 -5.09 -1.49 

Canada 0.63 1.74 0.45 1.16 0.37 0.94 0.26 0.65 0.19 0.48 

Chile 1.47 6.01 0.78 3.18 0.54 2.20 0.79 3.16 0.47 1.88 

China 1.90 3.31 0.83 1.43 0.75 1.30 0.38 0.66 0.44 0.76 

Colombia 2.15 5.31 1.11 2.69 0.78 1.88 0.99 2.34 0.70 1.66 

Czech 1.55 3.69 1.11 2.53 0.99 2.27 0.69 1.57 0.56 1.28 

Denmark 1.14 3.19 1.47 3.81 1.38 3.58 1.35 3.46 1.30 3.35 

Ecuador 0.56 1.31 0.89 1.98 1.18 2.60 1.06 2.30 1.18 2.55 

Finland 1.11 1.96 0.76 1.29 0.94 1.61 0.52 0.88 0.41 0.68 

France 0.37 0.87 0.75 1.74 0.87 2.04 0.57 1.29 0.65 1.46 

Germany 0.90 2.01 0.43 0.94 0.44 0.99 0.71 1.47 0.66 1.37 

Greece 2.29 4.53 2.07 4.11 1.41 2.80 1.83 3.61 1.52 2.98 

Hong Kong 1.07 2.08 0.66 1.26 0.58 1.11 0.47 0.86 0.57 1.03 

India 1.24 2.59 0.61 1.22 0.46 0.93 0.48 0.95 0.20 0.40 

Indonesia 2.33 4.56 0.93 1.69 0.60 1.11 0.75 1.33 0.63 1.12 

Ireland 1.37 3.20 0.95 2.03 1.16 2.53 1.14 2.33 1.08 2.24 

Israel 0.98 2.06 0.99 2.12 1.06 2.29 0.97 2.09 0.84 1.82 

Italy 1.13 3.06 1.05 2.78 0.76 2.03 0.85 2.25 0.54 1.42 

Jamaica 1.78 5.86 1.13 3.80 0.72 2.40 0.76 2.54 0.51 1.70 

Japan 0.48 1.10 0.62 1.44 0.80 1.86 0.56 1.28 0.51 1.18 

Korea 1.38 2.75 1.10 2.11 0.88 1.70 0.92 1.76 0.97 1.86 

Luxembourg 1.62 4.35 1.19 3.06 1.18 3.06 1.09 2.74 1.13 2.84 

Malaysia 1.58 3.75 1.05 2.28 0.62 1.35 0.95 1.87 0.77 1.51 

Mexico 1.11 2.20 0.26 0.48 -0.10 -0.19 0.35 0.61 0.05 0.10 

New Zealand 0.31 1.36 0.27 1.11 0.16 0.67 0.20 0.84 0.13 0.53 

Netherlands 0.50 1.11 0.74 1.49 0.73 1.46 0.56 1.11 0.57 1.13 

Norway 1.53 3.32 1.00 1.91 1.16 2.23 0.92 1.71 0.98 1.83 

Pakistan 2.02 4.08 1.53 2.88 1.31 2.49 1.56 2.85 1.36 2.51 

Panama 1.51 8.21 1.53 7.80 1.48 7.52 1.52 7.58 1.43 6.93 

Peru 2.67 6.18 1.79 3.96 0.99 2.23 1.43 3.21 1.33 3.01 

Philippines 1.61 3.70 1.04 2.29 1.00 2.22 0.67 1.42 0.56 1.17 

Portugal 1.70 4.95 1.29 3.84 1.20 3.56 1.30 3.85 1.17 3.48 

South Africa 0.57 1.35 0.11 0.22 0.01 0.02 0.24 0.46 -0.34 -0.68 

Singapore 0.92 2.32 1.05 2.65 0.88 2.21 0.61 1.48 0.48 1.16 

Slovak 0.55 1.45 0.34 0.90 0.61 1.62 0.99 2.72 0.94 2.56 

Slovenia 2.36 6.16 1.57 3.91 1.41 3.60 1.22 3.02 0.95 2.39 

Spain 0.65 1.49 0.53 1.16 0.48 1.06 0.61 1.33 0.60 1.29 

Sweden 0.96 2.04 0.75 1.48 0.91 1.83 0.69 1.29 0.38 0.73 

Switzerland 0.54 1.42 0.93 2.39 0.74 1.93 0.75 1.92 0.73 1.89 

Taiwan 1.40 3.34 0.54 1.27 0.49 1.14 0.49 1.12 0.57 1.32 

Thailand 1.85 3.93 0.66 1.39 0.57 1.19 0.41 0.85 0.38 0.79 

Turkey 0.92 1.19 1.92 2.27 1.08 1.29 0.84 0.96 0.93 1.08 

UK -0.11 -0.29 0.07 0.19 0.26 0.68 0.12 0.29 0.26 0.65 

US -0.13 -0.32 0.11 0.24 0.33 0.72 0.31 0.64 0.43 0.89 

Venezuela 3.01 5.84 2.73 4.85 2.22 3.73 2.61 4.38 2.18 3.59 
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Appendix 3 (continued) 

Country 

VMA(1,50,0.01) VMA(1,150,0.01) VMA(5,150,0.01) VMA(1,200,0.01) VMA(2,200,0.01) 

Rbuy-

Rsell  

(*10-3) 

t-

stats 

Rbuy-

Rsell  

(*10-3) 

t-

stats 

Rbuy-

Rsell  

(*10-3) 

t-

stats 

Rbuy-

Rsell  

(*10-3) 

t-

stats 

Rbuy-

Rsell  

(*10-3) 

t-

stats 

Argentina 1.87 3.04 0.84 1.30 0.48 0.76 0.98 1.52 0.80 1.25 

Australia 0.32 0.85 0.18 0.48 0.14 0.38 0.22 0.55 0.12 0.30 

Austria 1.65 3.84 0.88 2.19 0.94 2.35 0.46 1.12 0.49 1.20 

Bangladesh 2.94 5.35 2.12 4.13 1.87 3.64 1.81 3.60 1.76 3.50 

Belgium 0.92 2.12 0.93 2.29 0.90 2.23 0.82 2.03 0.76 1.87 

Brazil -13.98 -3.42 -14.61 -3.54 1.00 0.25 -14.66 -3.51 -3.62 -1.06 

Canada 0.60 1.39 0.40 0.90 0.36 0.80 0.38 0.85 0.29 0.63 

Chile 1.58 5.55 0.95 3.52 0.57 2.10 0.83 3.04 0.60 2.17 

China 1.75 2.83 0.95 1.56 0.68 1.11 0.38 0.63 0.42 0.71 

Colombia 2.31 5.00 1.22 2.80 0.79 1.79 0.95 2.15 0.68 1.54 

Czech 1.66 3.53 1.07 2.30 0.95 2.05 0.73 1.56 0.61 1.30 

Denmark 1.23 2.98 1.45 3.50 1.40 3.40 1.33 3.27 1.34 3.29 

Ecuador 0.47 0.93 0.90 1.78 1.33 2.63 1.12 2.22 1.27 2.51 

Finland 1.24 1.98 0.87 1.43 1.13 1.84 0.54 0.86 0.58 0.92 

France 0.36 0.74 0.83 1.81 0.81 1.78 0.68 1.44 0.66 1.42 

Germany 0.89 1.78 0.55 1.10 0.60 1.20 0.79 1.53 0.71 1.37 

Greece 2.48 4.54 2.02 3.91 1.44 2.78 1.94 3.74 1.61 3.11 

HK 1.16 2.01 0.73 1.31 0.52 0.93 0.52 0.90 0.63 1.10 

India 1.40 2.68 0.67 1.29 0.45 0.87 0.41 0.78 0.16 0.31 

Indonesia 2.50 4.41 0.82 1.41 0.79 1.40 0.82 1.40 0.58 1.01 

Ireland 1.47 2.98 1.16 2.28 1.18 2.32 1.14 2.18 1.00 1.92 

Israel 1.14 2.14 1.01 2.06 0.99 2.07 0.95 1.97 0.86 1.80 

Italy 1.34 3.25 1.13 2.85 0.72 1.82 0.87 2.19 0.72 1.81 

Jamaica 2.08 5.97 1.20 3.84 0.78 2.44 0.93 2.95 0.60 1.89 

Japan 0.46 0.93 0.73 1.62 0.78 1.73 0.57 1.27 0.60 1.32 

Korea 1.48 2.66 1.20 2.18 1.08 1.96 0.98 1.81 0.90 1.64 

Luxembourg 2.08 4.85 1.25 2.98 1.32 3.17 1.08 2.52 1.18 2.77 

Malaysia 1.74 3.56 1.02 2.02 0.74 1.47 1.21 2.18 1.08 1.94 

Mexico 1.14 2.03 0.24 0.42 -0.06 -0.10 0.16 0.26 0.16 0.28 

NZ 0.57 1.94 0.14 0.53 0.15 0.58 0.13 0.50 0.17 0.65 

Netherlands 0.54 1.01 0.67 1.22 0.86 1.57 0.65 1.17 0.70 1.27 

Norway 1.57 3.00 1.08 1.93 1.12 2.02 0.93 1.63 0.90 1.59 

Pakistan 2.24 4.07 1.65 2.96 1.41 2.56 1.50 2.66 1.33 2.38 

Panama 1.85 7.68 1.61 7.82 1.62 7.86 1.56 7.58 1.58 7.77 

Peru 2.98 6.20 1.77 3.74 1.27 2.74 1.50 3.25 1.45 3.16 

Philippines 1.94 4.08 1.14 2.44 0.89 1.90 0.90 1.83 0.47 0.96 

Portugal 1.94 4.91 1.34 3.74 1.34 3.71 1.32 3.78 1.17 3.34 

SA 0.67 1.35 0.15 0.29 0.14 0.28 0.12 0.21 -0.19 -0.34 

Singapore 1.19 2.60 1.12 2.61 0.86 1.98 0.71 1.59 0.62 1.41 

Slovak 0.71 1.65 0.53 1.36 0.93 2.37 0.86 2.27 1.11 2.93 

Slovenia 2.71 6.21 1.67 4.11 1.41 3.37 1.26 2.85 1.21 2.80 

Spain 0.56 1.12 0.57 1.18 0.45 0.93 0.61 1.26 0.63 1.32 

Sweden 0.97 1.82 0.88 1.62 1.00 1.88 0.68 1.20 0.77 1.36 

Switzerland 0.66 1.43 0.84 2.02 0.91 2.20 0.66 1.58 0.59 1.41 

Taiwan 1.53 3.30 0.68 1.48 0.49 1.08 0.66 1.44 0.70 1.51 

Thailand 2.19 4.29 0.75 1.49 0.73 1.43 0.51 1.00 0.53 1.04 

Turkey 0.82 1.00 1.76 2.03 1.33 1.55 0.97 1.08 0.95 1.06 

UK 0.14 0.31 0.10 0.22 0.27 0.63 0.05 0.11 0.20 0.45 

US -0.10 -0.20 0.09 0.18 0.24 0.46 0.25 0.47 0.46 0.86 

Venezuela 3.39 5.80 2.74 4.63 2.53 4.03 2.67 4.29 2.31 3.68 
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Appendix 3 (continued) 

Country 

FMA(1,50) FMA(1,150) FMA(5,150) FMA(1,200) FMA(2,200) 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Rbuy-Rsell  

(*10-3) 
t-stats 

Argentina 10.34 1.08 14.21 1.15 -0.09 -0.01 18.85 1.07 -1.04 -0.05 

Australia 7.31 1.44 2.45 0.40 -2.46 -0.38 0.39 0.05 -1.36 -0.15 

Austria 3.49 0.55 15.24 1.85 38.54 4.27 5.32 0.62 1.95 0.23 

Bangladesh 19.30 1.97 13.30 1.33 20.55 1.96 10.73 0.75 33.34 1.54 

Belgium 1.71 0.35 -10.67 -1.41 9.48 0.78 1.51 0.15 -13.71 -1.10 

Brazil -88.08 -1.87 -154.97 -1.56 37.52 0.39 -114.63 -1.52 -67.28 -1.05 

Canada 0.64 0.12 1.37 0.20 0.78 0.10 -14.35 -1.74 -12.08 -1.40 

Chile 16.51 3.04 3.00 0.43 11.64 1.23 12.27 2.48 -0.05 -0.01 

China 30.98 2.91 3.99 0.32 9.19 0.64 -5.86 -0.42 -2.24 -0.16 

Colombia 27.05 2.60 21.72 2.02 11.27 0.93 26.81 1.40 -2.48 -0.14 

Czech 10.16 1.49 10.86 1.21 12.82 1.30 -2.86 -0.30 -14.51 -1.25 

Denmark 2.41 0.35 8.93 0.79 12.97 1.21 6.16 0.70 -1.88 -0.15 

Ecuador -25.66 -2.48 -27.20 -3.40 -10.71 -1.62 -11.75 -0.90 3.55 0.40 

Finland 0.67 0.07 -15.55 -1.17 -4.20 -0.29 -2.04 -0.18 -7.77 -0.63 

France -3.19 -0.51 -22.78 -2.63 -6.60 -0.59 -15.37 -1.75 -12.60 -1.35 

Germany 7.38 1.10 -5.68 -0.64 -29.35 -2.55 -13.01 -1.39 -4.87 -0.44 

Greece 23.04 2.07 31.14 1.77 20.48 1.19 44.88 2.22 17.24 0.90 

HK -3.70 -0.41 20.07 1.58 16.37 1.17 17.92 1.00 21.67 1.52 

India 6.85 0.70 17.02 1.34 8.37 0.75 12.07 0.96 3.12 0.22 

Indonesia 37.61 3.68 5.24 0.30 20.42 1.34 15.81 0.94 10.96 0.69 

Ireland -4.13 -0.51 -18.09 -2.10 3.40 0.37 -0.62 -0.05 3.24 0.24 

Israel 10.23 0.97 25.70 1.91 30.17 1.83 31.58 2.02 33.85 2.09 

Italy 0.75 0.10 20.19 2.05 20.91 2.21 5.78 0.65 2.46 0.25 

Jamaica 12.15 1.21 32.50 1.98 31.01 2.09 26.71 1.70 21.49 1.39 

Japan 10.23 1.54 -7.72 -0.73 -0.23 -0.02 6.02 0.63 -11.75 -1.19 

Korea 17.60 1.91 21.40 1.61 6.29 0.52 30.22 2.58 31.48 2.85 

Luxembourg 7.15 1.08 13.84 1.52 14.33 1.36 -3.07 -0.33 -3.51 -0.38 

Malaysia 9.67 1.22 18.22 2.17 10.24 1.09 7.16 0.76 5.14 0.53 

Mexico 9.34 1.11 0.16 0.02 -3.40 -0.27 -18.54 -1.14 -28.78 -1.80 

NZ 4.98 1.08 -1.27 -0.17 10.43 1.29 6.09 0.70 6.51 0.90 

Netherlands 8.06 1.22 1.91 0.23 4.46 0.49 0.88 0.12 -4.88 -0.56 

Norway 1.05 0.12 12.10 1.07 19.65 1.40 13.61 1.24 39.47 3.05 

Pakistan 29.49 3.05 6.60 0.47 19.75 1.11 2.86 0.17 13.59 0.79 

Panama -1.43 -0.33 6.05 0.94 11.88 1.62 21.01 2.28 15.29 2.01 

Peru 23.54 2.34 18.90 1.31 -3.61 -0.22 19.23 1.39 17.92 1.08 

Philippines 11.43 1.24 13.45 0.98 28.54 2.10 15.46 1.30 22.52 1.39 

Portugal 15.41 2.18 -5.42 -0.56 3.68 0.32 6.43 0.56 12.73 0.88 

SA -1.33 -0.21 2.45 0.28 -1.73 -0.16 19.39 1.96 8.35 0.83 

Singapore 7.03 1.06 11.20 1.38 14.50 1.54 -0.23 -0.03 -11.31 -1.13 

Slovak 0.94 0.14 8.44 0.65 4.60 0.37 4.66 0.41 14.11 1.19 

Slovenia 21.47 1.94 29.18 1.46 30.16 2.30 -2.77 -0.23 -6.09 -0.51 

Spain 4.23 0.59 3.01 0.29 0.79 0.07 0.87 0.08 6.23 0.54 

Sweden -5.63 -0.78 -11.39 -1.30 -5.63 -0.42 -11.82 -1.34 -13.30 -1.27 

Switzerland -5.61 -1.02 -3.07 -0.33 4.15 0.46 0.96 0.11 4.48 0.44 

Taiwan 11.34 1.45 -12.04 -1.08 3.81 0.29 -8.34 -0.74 -7.16 -0.58 

Thailand 10.00 0.93 15.24 1.38 34.97 3.00 7.66 0.70 4.24 0.43 

Turkey 26.24 1.74 41.61 2.08 26.96 1.14 34.94 1.61 29.94 1.37 

UK 1.07 0.24 -9.28 -1.19 0.25 0.03 -3.71 -0.51 9.73 1.35 

US -4.85 -0.96 -17.10 -2.50 7.54 0.98 -17.95 -2.05 -7.45 -0.80 

Venezuela 24.16 2.27 47.82 2.07 18.77 0.79 5.90 0.20 11.92 0.37 
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Appendix 3 (continued) 

Country 

FMA(1,50,0.01) FMA(1,150,0.01) FMA(5,150,0.01) FMA(1,200,0.01) FMA(2,200,0.01) 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Argentina 10.47 0.83 25.85 2.08 3.81 0.23 22.43 1.19 1.46 0.08 

Australia 12.53 1.50 4.00 0.59 -0.27 -0.04 4.52 0.59 -3.55 -0.38 

Austria 3.74 0.36 19.32 2.26 33.38 3.17 11.55 1.09 4.16 0.49 

Bangladesh 16.16 0.64 12.01 1.15 18.12 1.58 6.97 0.44 31.80 1.46 

Belgium -18.32 -1.97 -6.00 -0.77 -1.44 -0.11 3.20 0.30 -6.03 -0.48 

Brazil -133.12 -1.75 -166.49 -1.60 52.19 0.49 -114.91 -1.49 -69.22 -1.02 

Canada 13.95 1.43 2.68 0.40 -1.91 -0.22 -8.65 -1.02 -8.45 -0.93 

Chile -35.59 -1.91 -5.77 -0.76 13.69 1.24 12.16 2.45 -3.88 -0.53 

China 36.47 2.49 -1.44 -0.11 1.89 0.12 -8.69 -0.61 -5.54 -0.38 

Colombia 22.82 1.44 28.72 2.50 12.27 0.86 25.79 1.40 -9.21 -0.44 

Czech -0.41 -0.04 12.58 1.37 15.05 1.54 1.15 0.10 -12.86 -1.10 

Denmark 5.02 0.37 -1.87 -0.14 13.06 1.12 8.78 1.01 -3.42 -0.27 

Ecuador -54.64 -3.76 -40.50 -4.20 -17.18 -1.75 -12.88 -0.90 -1.02 -0.10 

Finland 11.71 0.75 -8.99 -0.65 -6.08 -0.39 1.99 0.17 -4.42 -0.31 

France -17.36 -1.74 -18.44 -2.06 -6.17 -0.53 -10.88 -1.19 -15.68 -1.56 

Germany 8.04 0.68 -17.96 -1.97 -15.78 -1.61 -13.05 -1.41 -5.88 -0.46 

Greece 9.68 0.61 29.86 1.58 22.54 1.29 55.43 2.75 17.49 0.91 

Hong Kong -14.87 -1.16 16.64 1.19 17.36 1.13 23.10 1.25 36.02 2.52 

India 38.61 3.00 18.80 1.40 24.75 2.19 20.45 1.62 5.54 0.36 

Indonesia 42.76 2.64 10.22 0.56 24.08 1.63 15.22 0.82 12.70 0.75 

Ireland -1.33 -0.11 -12.24 -1.49 4.10 0.43 4.38 0.34 6.11 0.44 

Israel -13.03 -0.75 27.56 1.86 25.88 1.48 38.42 2.60 34.31 2.06 

Italy 8.16 0.66 16.62 1.54 19.79 1.98 1.45 0.14 -2.28 -0.22 

Jamaica 29.62 1.33 40.33 2.02 32.88 1.97 28.85 1.83 31.27 1.99 

Japan 9.61 1.07 -2.71 -0.25 -2.17 -0.17 3.76 0.37 -9.21 -0.85 

Korea -5.34 -0.36 18.30 1.32 14.28 1.11 29.67 2.44 37.58 3.19 

Luxembourg -7.58 -0.57 21.31 2.33 14.24 1.33 -4.95 -0.52 -2.13 -0.22 

Malaysia 24.65 1.13 21.73 2.26 9.25 0.90 9.27 0.91 4.97 0.48 

Mexico 0.68 0.05 -0.96 -0.08 -3.22 -0.23 -7.93 -0.46 -26.74 -1.62 

New Zealand 16.06 1.57 3.54 0.46 9.18 1.11 8.38 0.92 9.38 1.27 

Netherlands -2.02 -0.16 -10.73 -1.50 4.66 0.45 -0.49 -0.06 -9.31 -0.96 

Norway 7.25 0.55 15.50 1.49 20.57 1.41 10.25 0.89 35.31 2.75 

Pakistan 34.22 1.96 -0.14 -0.01 18.80 0.96 -7.41 -0.41 11.36 0.61 

Panama -9.87 -2.38 0.72 0.06 15.79 2.23 12.85 2.18 16.10 1.79 

Peru 50.73 2.29 18.25 1.17 5.29 0.29 16.36 1.18 11.98 0.70 

Philippines 27.66 1.87 11.68 0.75 33.51 2.47 15.57 1.27 13.93 0.90 

Portugal 23.81 1.95 -4.69 -0.46 10.08 0.93 12.66 1.17 19.84 1.24 

South Africa -3.85 -0.33 7.52 0.76 -8.15 -0.66 19.97 1.96 9.01 0.88 

Singapore -9.12 -0.77 9.64 1.18 14.07 1.13 0.03 0.00 -15.57 -1.43 

Slovak 5.71 0.57 0.78 0.06 8.79 0.65 -5.02 -0.43 6.56 0.55 

Slovenia 68.13 1.34 29.33 1.33 36.83 3.02 -4.57 -0.34 -1.43 -0.11 

Spain 3.62 0.28 7.18 0.66 1.14 0.10 2.06 0.19 5.39 0.41 

Sweden -2.39 -0.20 -7.74 -0.90 -1.09 -0.08 -15.50 -1.58 -13.24 -1.23 

Switzerland 3.32 0.37 -5.48 -0.50 8.78 0.88 0.00 0.00 5.83 0.52 

Taiwan -3.63 -0.31 -9.81 -0.79 7.63 0.56 -6.00 -0.51 -0.27 -0.02 

Thailand 13.17 0.89 18.27 1.60 40.91 3.23 4.10 0.37 2.85 0.29 

Turkey -7.81 -0.44 37.26 1.81 14.61 0.63 24.62 1.08 33.95 1.42 

UK -12.10 -1.51 -8.78 -0.98 -3.97 -0.46 1.93 0.25 10.74 1.52 

US -7.51 -0.96 -23.51 -3.06 6.66 0.75 -19.88 -2.16 -3.91 -0.37 

Venezuela 20.68 1.19 41.20 1.94 22.13 0.79 -2.40 -0.07 1.73 0.05 
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Appendix 3 (continued) 

Country 

TRB(1,50) TRB(1,150) TRB(1,200) TRB(1,50,0.01) TRB(1,150,0.01) TRB(1,200,0.01) 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Rbuy-Rsell  

(*10-3) 

t-

stats 

Argentina 25.74 2.56 35.16 1.85 28.81 1.38 34.78 2.84 39.74 1.72 29.87 1.22 

Australia 1.50 0.36 -2.84 -0.43 -6.81 -0.84 -6.70 -1.12 -7.05 -0.72 -7.45 -0.56 

Austria 11.62 2.09 9.91 1.09 9.88 0.85 20.23 2.59 21.59 1.91 25.42 1.85 

Bangladesh 45.44 5.16 46.50 3.55 40.29 2.49 43.97 3.65 41.43 2.26 29.54 1.44 

Belgium 9.31 1.39 8.40 0.76 8.14 0.65 13.70 1.25 9.74 0.65 9.27 0.59 

Brazil -37.65 -0.93 -114.87 -1.20 -151.96 -1.18 -51.71 -1.01 -132.17 -1.18 -160.84 -1.15 

Canada 1.06 0.19 -4.03 -0.33 -2.05 -0.13 -1.80 -0.24 -3.60 -0.25 -4.83 -0.28 

Chile 19.84 4.39 26.95 3.23 28.23 3.46 21.63 2.36 36.66 1.99 30.49 1.87 

China 16.08 1.60 19.26 1.19 11.40 0.61 22.66 1.74 19.89 0.87 8.62 0.34 

Colombia 24.22 3.13 26.16 2.48 21.73 1.61 27.00 2.88 27.80 1.88 14.79 0.80 

Czech 29.58 3.35 32.27 2.51 32.43 2.23 23.69 2.35 43.58 2.53 42.12 2.15 

Denmark 12.77 2.10 15.83 1.83 17.24 1.43 19.22 2.14 21.05 1.64 30.11 1.97 

Ecuador 16.66 2.33 26.59 2.80 26.37 2.54 22.73 2.10 32.96 3.17 31.05 2.98 

Finland 8.04 0.92 17.90 1.43 21.06 1.41 7.28 0.76 7.56 0.58 6.04 0.37 

France -5.98 -1.01 -2.24 -0.22 -0.71 -0.06 -7.17 -0.88 -2.76 -0.21 -2.78 -0.18 

Germany 0.46 0.07 12.39 1.07 5.21 0.41 -7.07 -0.80 4.01 0.28 -3.06 -0.19 

Greece 23.13 2.89 15.74 1.58 18.06 1.66 28.49 2.66 19.15 1.39 14.42 0.99 

Hong Kong 2.75 0.37 7.46 0.65 11.99 0.90 3.69 0.43 11.84 0.83 13.85 0.87 

India 11.93 1.78 -0.68 -0.06 -2.71 -0.21 11.18 1.22 -11.08 -0.84 -14.53 -0.96 

Indonesia 33.52 4.34 38.57 2.79 32.41 2.49 34.78 3.62 37.63 2.22 20.09 1.25 

Ireland 11.69 1.83 11.30 1.00 11.16 0.87 6.93 0.82 -0.33 -0.03 2.96 0.20 

Israel 17.98 1.97 22.64 1.60 36.56 2.32 19.23 1.78 19.24 1.11 28.76 1.45 

Italy 7.48 1.12 16.22 1.60 13.91 1.22 12.00 1.25 27.91 1.89 28.46 1.70 

Jamaica 35.78 5.67 39.06 4.44 39.23 3.88 45.83 4.54 54.75 3.54 55.66 3.17 

Japan -3.19 -0.52 -5.47 -0.51 -13.31 -1.20 1.10 0.14 -3.39 -0.27 -14.47 -1.11 

Korea -0.59 -0.08 -11.97 -1.22 -12.39 -1.07 -1.04 -0.11 -9.86 -0.77 -9.15 -0.65 

Luxembourg 29.08 4.29 31.86 2.36 30.52 2.04 37.94 3.96 52.03 2.70 47.16 2.28 

Malaysia 22.50 3.41 25.84 2.31 21.78 1.68 20.70 2.01 13.97 0.92 13.01 0.74 

Mexico 11.86 1.36 19.06 0.92 6.32 0.23 12.62 1.37 16.57 0.77 1.37 0.05 

New Zealand 5.26 1.37 6.32 0.97 7.04 1.01 2.65 0.32 -0.04 0.00 -7.34 -0.64 

Netherlands 3.55 0.52 18.29 1.23 17.85 1.08 1.47 0.15 14.17 0.84 9.88 0.52 

Norway 18.10 2.44 20.17 1.48 29.52 2.16 12.96 1.37 28.05 1.62 37.03 2.07 

Pakistan 35.52 3.26 62.92 3.07 73.87 2.92 41.06 3.18 62.91 2.21 72.59 2.23 

Panama -20.44 -0.54 -21.79 -0.52 -23.65 -0.53 22.86 3.40 28.43 3.40 30.68 3.73 

Peru 37.78 5.01 39.23 3.04 40.62 2.93 42.88 4.72 41.08 2.86 44.18 2.96 

Philippines 21.47 2.83 14.90 1.27 18.12 1.36 16.29 1.71 7.92 0.59 8.90 0.59 

Portugal 22.77 4.05 31.88 3.59 20.23 1.96 29.07 3.77 34.82 3.26 18.80 1.48 

South Africa 4.31 0.68 -5.58 -0.38 -23.58 -1.45 -4.08 -0.47 -17.49 -0.94 -32.61 -1.68 

Singapore 20.24 3.50 27.66 2.72 29.75 2.68 14.32 1.72 15.39 1.41 12.58 1.04 

Slovak 14.25 2.19 21.44 2.83 26.88 3.37 16.83 1.80 29.42 2.80 33.25 3.06 

Slovenia 27.87 3.84 33.78 3.73 35.08 3.81 25.57 2.21 34.54 2.60 35.54 2.68 

Spain -3.25 -0.46 -4.75 -0.45 -3.47 -0.29 4.67 0.51 16.58 1.15 18.91 1.22 

Sweden -6.46 -0.95 9.99 0.83 3.93 0.28 -4.30 -0.49 11.26 0.76 1.67 0.10 

Switzerland 4.40 0.74 10.68 1.01 8.90 0.73 -0.49 -0.06 7.50 0.58 6.86 0.46 

Taiwan -0.99 -0.15 1.63 0.16 7.09 0.60 2.86 0.34 6.49 0.53 14.18 1.02 

Thailand 26.53 3.44 26.50 2.04 29.73 2.00 25.37 2.74 23.50 1.63 33.86 2.15 

Turkey 21.31 1.94 21.44 1.31 14.24 0.77 30.43 2.39 32.00 2.01 22.43 1.28 

UK -6.01 -1.09 -8.95 -0.82 -13.11 -1.00 -9.20 -1.18 -14.55 -1.13 -14.29 -0.95 

US -5.54 -0.93 -9.41 -0.66 -9.86 -0.64 -10.71 -1.31 -5.94 -0.43 0.89 0.05 

Venezuela 54.89 4.92 62.87 3.66 69.60 3.90 64.30 4.16 72.22 2.80 85.25 2.90 
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Appendix 4: Risk-Adjusted Profits of 26 Technical Trading Strategies 

Country VMA 

(1,50)  

(%) 

VMA 

(1,150)  

(%) 

VMA 

(5,150)  

(%) 

VMA 

(1,200)  

(%) 

VMA 

(2,200)  

(%) 

VMA 

(1,50,0.01)  

(%) 

VMA 

(1,150,0.01)  

(%) 

VMA 

(5,150,0.01)  

(%) 

VMA 

(1,200,0.01)  

(%) 

VMA 

(2,200,0.01)  

(%) 

Argentina 1.198 1.199 1.190 1.194 1.191 1.289 1.291 1.281 1.286 1.283 

Australia 0.144 0.152 0.144 0.145 0.137 0.118 0.126 0.118 0.119 0.112 
Austria 1.459 1.438 1.454 1.439 1.427 1.418 1.396 1.413 1.397 1.385 

Bangladesh 2.294 2.294 2.294 2.295 2.295 2.213 2.213 2.213 2.214 2.214 

Belgium 0.787 0.764 0.766 0.763 0.767 0.749 0.726 0.728 0.725 0.729 
Brazil -16.804 -16.794 -16.194 -16.483 -16.696 -16.486 -16.476 -15.876 -16.165 -16.378 

Canada 0.581 0.596 0.600 0.608 0.607 0.503 0.518 0.522 0.530 0.529 
Chile 1.289 1.292 1.293 1.292 1.292 1.163 1.166 1.167 1.166 1.166 

China 1.684 1.678 1.658 1.686 1.688 1.383 1.377 1.357 1.385 1.387 

Colombia 1.548 1.498 1.507 1.489 1.493 1.496 1.446 1.455 1.438 1.441 

Czech 1.391 1.391 1.401 1.410 1.416 1.294 1.294 1.303 1.312 1.318 

Denmark 1.114 1.119 1.120 1.123 1.125 0.990 0.996 0.996 1.000 1.002 

Ecuador -0.023 -0.020 -0.031 -0.020 -0.030 -0.140 -0.137 -0.148 -0.137 -0.147 
Finland 1.031 1.071 1.083 1.079 1.076 1.084 1.124 1.136 1.132 1.129 

France 0.356 0.362 0.363 0.354 0.361 0.327 0.333 0.334 0.326 0.332 

Germany 0.929 0.930 0.922 0.915 0.923 0.795 0.796 0.788 0.781 0.789 
Greece 1.848 1.846 1.843 1.847 1.841 1.818 1.816 1.813 1.817 1.812 

Hong Kong 1.047 1.067 1.044 1.049 1.045 0.978 0.997 0.974 0.979 0.976 

India 0.920 0.920 0.919 0.919 0.920 0.984 0.983 0.983 0.982 0.984 
Indonesia 1.709 1.704 1.730 1.712 1.702 1.660 1.654 1.680 1.663 1.653 

Ireland 1.300 1.310 1.320 1.310 1.328 1.194 1.205 1.214 1.205 1.222 

Israel 0.653 0.655 0.655 0.656 0.657 0.736 0.739 0.739 0.740 0.741 
Italy 1.028 1.050 1.053 1.050 1.056 1.050 1.072 1.076 1.073 1.079 

Jamaica 0.871 0.861 0.853 0.847 0.842 0.927 0.918 0.909 0.903 0.898 

Japan 0.645 0.618 0.618 0.637 0.636 0.549 0.521 0.521 0.541 0.539 
Korea 1.112 1.115 1.115 1.116 1.115 1.081 1.085 1.084 1.086 1.085 

Luxembourg 1.650 1.693 1.698 1.685 1.698 1.761 1.803 1.809 1.796 1.809 

Malaysia 1.393 1.394 1.397 1.397 1.390 1.262 1.263 1.266 1.266 1.259 
Mexico 0.642 0.660 0.648 0.654 0.656 0.608 0.626 0.614 0.620 0.622 

New Zealand 0.120 0.133 0.130 0.125 0.124 0.295 0.308 0.305 0.301 0.300 

Netherlands 0.484 0.474 0.476 0.470 0.487 0.439 0.428 0.431 0.425 0.441 
Norway 1.414 1.412 1.413 1.412 1.417 1.265 1.263 1.264 1.263 1.269 

Pakistan 1.620 1.616 1.618 1.620 1.621 1.664 1.660 1.661 1.663 1.664 

Panama 1.305 1.304 1.303 1.306 1.305 1.161 1.161 1.160 1.163 1.162 
Peru 2.470 2.470 2.470 2.470 2.470 2.479 2.480 2.480 2.480 2.480 

Philippines 1.290 1.297 1.295 1.298 1.296 1.405 1.412 1.410 1.413 1.411 

Portugal 1.646 1.656 1.663 1.654 1.653 1.611 1.621 1.629 1.619 1.618 
South Africa 0.788 0.794 0.786 0.762 0.755 0.767 0.774 0.765 0.741 0.734 

Singapore 0.739 0.752 0.748 0.754 0.758 0.853 0.866 0.862 0.868 0.872 

Slovak 0.148 0.149 0.149 0.147 0.149 0.272 0.272 0.272 0.271 0.272 
Slovenia 1.842 1.837 1.839 1.844 1.841 1.877 1.872 1.875 1.879 1.876 

Spain 0.619 0.646 0.641 0.643 0.643 0.471 0.498 0.493 0.495 0.495 

Sweden 0.957 0.952 0.959 0.957 0.964 0.862 0.857 0.864 0.862 0.869 
Switzerland 0.619 0.622 0.616 0.595 0.599 0.595 0.598 0.592 0.571 0.575 

Taiwan 1.407 1.414 1.416 1.398 1.394 1.361 1.368 1.370 1.352 1.348 

Thailand 1.773 1.792 1.783 1.804 1.801 1.838 1.857 1.848 1.870 1.866 
Turkey -0.545 -0.657 -0.522 -0.557 -0.713 -0.504 -0.615 -0.480 -0.515 -0.671 

UK -0.236 -0.218 -0.217 -0.233 -0.225 -0.014 0.004 0.006 -0.010 -0.002 

US -0.094 -0.098 -0.081 -0.088 -0.100 -0.036 -0.040 -0.023 -0.030 -0.043 
Venezuela 2.901 2.913 2.934 2.908 2.938 2.996 3.008 3.029 3.003 3.033 

Average 0.701 0.702 0.718 0.709 0.703 0.689 0.690 0.706 0.697 0.691 
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Appendix 4 (continued) 

Country FMA 

(1,50)  

(%) 

FMA 

(1,150)  

(%) 

FMA 

(5,150)  

(%) 

FMA 

(1,200)  

(%) 

FMA 

(2,200)  

(%) 

FMA 

(1,50,0.01)  

(%) 

FMA 

(1,150,0.01)  

(%) 

FMA 

(5,150,0.01)  

(%) 

FMA 

(1,200,0.01)  

(%) 

FMA 

(2,200,0.01)  

(%) 

Argentina 0.054 0.047 0.054 0.049 0.053 -0.001 -0.008 0.000 -0.006 -0.002 

Australia 0.115 0.129 0.128 0.128 0.129 0.054 0.068 0.067 0.067 0.068 

Austria 0.080 0.087 0.081 0.082 0.070 0.057 0.063 0.058 0.059 0.046 

Bangladesh 0.338 0.336 0.337 0.337 0.337 0.032 0.030 0.031 0.031 0.031 

Belgium -0.005 -0.012 0.001 -0.006 -0.007 -0.153 -0.160 -0.147 -0.155 -0.155 

Brazil -3.615 -3.608 -3.537 -3.505 -3.604 -3.298 -3.290 -3.219 -3.188 -3.287 

Canada -0.036 -0.027 -0.023 -0.031 -0.033 0.094 0.103 0.106 0.099 0.096 

Chile 0.309 0.307 0.309 0.310 0.308 -0.094 -0.096 -0.094 -0.093 -0.095 

China 0.670 0.661 0.652 0.647 0.650 0.425 0.416 0.407 0.402 0.405 

Colombia 0.465 0.469 0.474 0.466 0.493 0.123 0.127 0.133 0.124 0.151 

Czech 0.158 0.157 0.168 0.159 0.151 -0.048 -0.049 -0.039 -0.047 -0.056 

Denmark -0.028 -0.008 -0.007 -0.009 -0.006 0.019 0.040 0.040 0.039 0.041 

Ecuador -0.576 -0.578 -0.582 -0.571 -0.578 -0.541 -0.544 -0.547 -0.537 -0.544 

Finland -0.060 -0.030 -0.021 -0.018 -0.021 0.114 0.143 0.152 0.155 0.152 

France -0.138 -0.118 -0.119 -0.124 -0.123 -0.266 -0.246 -0.247 -0.252 -0.251 

Germany 0.168 0.197 0.178 0.176 0.181 0.062 0.090 0.072 0.070 0.075 

Greece 0.473 0.476 0.476 0.478 0.473 0.016 0.018 0.018 0.021 0.016 

Hong Kong -0.146 -0.135 -0.141 -0.134 -0.140 -0.242 -0.230 -0.236 -0.230 -0.235 

India 0.057 0.057 0.058 0.057 0.057 0.540 0.540 0.541 0.540 0.541 

Indonesia 0.647 0.647 0.645 0.663 0.654 0.443 0.443 0.441 0.459 0.450 

Ireland -0.167 -0.150 -0.146 -0.144 -0.135 -0.043 -0.026 -0.022 -0.019 -0.010 

Israel 0.148 0.147 0.147 0.147 0.147 -0.113 -0.114 -0.114 -0.114 -0.113 

Italy -0.015 -0.010 -0.011 -0.008 -0.006 0.035 0.040 0.039 0.042 0.044 

Jamaica 0.047 0.046 0.053 0.050 0.049 0.144 0.143 0.150 0.146 0.146 

Japan 0.326 0.315 0.303 0.317 0.314 0.228 0.217 0.204 0.219 0.216 

Korea 0.396 0.396 0.396 0.397 0.397 -0.134 -0.133 -0.133 -0.133 -0.133 

Luxembourg 0.123 0.132 0.129 0.123 0.128 -0.071 -0.061 -0.064 -0.071 -0.066 

Malaysia 0.214 0.210 0.208 0.218 0.214 0.181 0.177 0.176 0.185 0.181 

Mexico 0.042 0.071 0.066 0.060 0.073 -0.103 -0.073 -0.079 -0.084 -0.072 

New Zealand 0.074 0.080 0.086 0.084 0.078 0.070 0.076 0.081 0.080 0.073 

Netherlands 0.185 0.195 0.204 0.188 0.201 -0.043 -0.033 -0.024 -0.039 -0.027 

Norway -0.044 -0.040 -0.037 -0.042 -0.034 0.016 0.020 0.023 0.018 0.026 

Pakistan 0.585 0.584 0.581 0.575 0.577 0.354 0.354 0.351 0.344 0.347 

Panama -0.034 -0.036 -0.035 -0.033 -0.033 -0.013 -0.015 -0.014 -0.012 -0.012 

Peru 0.418 0.418 0.418 0.418 0.418 0.338 0.338 0.338 0.338 0.338 

Philippines 0.137 0.142 0.145 0.144 0.146 0.233 0.238 0.241 0.239 0.241 

Portugal 0.333 0.320 0.327 0.322 0.327 0.169 0.155 0.162 0.158 0.163 

South Africa -0.070 -0.063 -0.067 -0.050 -0.053 -0.068 -0.061 -0.065 -0.048 -0.051 

Singapore 0.143 0.136 0.131 0.128 0.130 -0.146 -0.153 -0.158 -0.161 -0.159 

Slovak -0.073 -0.073 -0.073 -0.072 -0.072 0.029 0.029 0.029 0.030 0.030 

Slovenia 0.311 0.302 0.300 0.295 0.296 0.087 0.078 0.076 0.071 0.072 

Spain 0.089 0.091 0.089 0.094 0.097 -0.032 -0.030 -0.032 -0.027 -0.024 

Sweden -0.194 -0.215 -0.217 -0.210 -0.209 -0.036 -0.057 -0.059 -0.052 -0.050 

Switzerland -0.203 -0.192 -0.196 -0.191 -0.195 0.009 0.020 0.016 0.021 0.017 

Taiwan 0.217 0.219 0.221 0.217 0.217 -0.132 -0.130 -0.128 -0.132 -0.132 

Thailand 0.314 0.317 0.316 0.325 0.318 0.248 0.251 0.250 0.258 0.252 

Turkey 0.109 0.118 0.042 0.146 0.066 -0.611 -0.603 -0.678 -0.574 -0.654 

UK -0.056 -0.062 -0.054 -0.054 -0.053 -0.175 -0.182 -0.174 -0.174 -0.173 

US -0.234 -0.231 -0.227 -0.220 -0.215 -0.162 -0.159 -0.154 -0.148 -0.143 

Venezuela 0.299 0.288 0.293 0.313 0.316 0.138 0.127 0.132 0.153 0.155 

Average 0.047 0.050 0.050 0.054 0.051 -0.045 -0.042 -0.042 -0.039 -0.041 
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Appendix 4 (continued) 

Country TRB(1,50)  

(%) 

TRB(1,150)  

(%) 

TRB(1,200)  

(%) 

TRB(1,50,0.01)  

(%) 

TRB(1,150,0.01)  

(%) 

TRB(1,200,0.01)  

(%) 

Argentina 0.916 0.897 0.904 0.964 0.945 0.952 

Australia -0.038 -0.038 -0.040 -0.152 -0.152 -0.154 

Austria 0.634 0.610 0.603 0.506 0.482 0.475 

Bangladesh 1.926 1.927 1.927 1.145 1.146 1.146 

Belgium 0.496 0.479 0.474 0.265 0.248 0.244 

Brazil -1.858 -1.846 -1.845 -2.109 -2.098 -2.097 

Canada 0.125 0.112 0.106 -0.047 -0.060 -0.066 

Chile 0.890 0.886 0.878 0.324 0.320 0.313 

China 0.699 0.684 0.678 0.645 0.630 0.624 

Colombia 0.945 0.928 0.922 0.748 0.731 0.725 

Czech 1.013 1.008 1.011 0.527 0.523 0.525 

Denmark 0.630 0.637 0.634 0.401 0.408 0.405 

Ecuador 0.424 0.410 0.414 0.316 0.302 0.306 

Finland 0.488 0.476 0.473 0.250 0.239 0.236 

France -0.256 -0.259 -0.263 -0.209 -0.213 -0.217 

Germany 0.119 0.115 0.115 -0.169 -0.173 -0.172 

Greece 0.894 0.885 0.886 0.790 0.781 0.783 

Hong Kong 0.206 0.198 0.202 0.118 0.110 0.114 

India 0.518 0.516 0.516 0.244 0.241 0.241 

Indonesia 1.218 1.206 1.212 0.914 0.901 0.907 

Ireland 0.541 0.522 0.523 0.184 0.165 0.166 

Israel 0.685 0.688 0.689 0.453 0.457 0.457 

Italy 0.333 0.333 0.328 0.209 0.209 0.204 

Jamaica 1.185 1.168 1.170 0.884 0.867 0.869 

Japan -0.038 -0.034 -0.034 0.041 0.045 0.045 

Korea -0.106 -0.106 -0.105 -0.123 -0.123 -0.122 

Luxembourg 1.397 1.389 1.386 1.013 1.005 1.002 

Malaysia 0.972 0.980 0.981 0.501 0.509 0.510 

Mexico 0.430 0.429 0.433 0.298 0.298 0.302 

New Zealand 0.150 0.149 0.147 0.011 0.010 0.008 

Netherlands 0.227 0.221 0.223 0.029 0.023 0.025 

Norway 0.760 0.754 0.750 0.315 0.310 0.306 

Pakistan 1.515 1.519 1.512 1.175 1.180 1.172 

Panama 0.911 0.906 0.905 0.304 0.300 0.299 

Peru 1.760 1.761 1.761 1.365 1.366 1.366 

Philippines 0.829 0.830 0.830 0.413 0.414 0.414 

Portugal 1.023 1.024 1.034 0.676 0.677 0.687 

South Africa 0.329 0.330 0.338 -0.061 -0.060 -0.052 

Singapore 0.754 0.779 0.779 0.284 0.309 0.309 

Slovak 0.495 0.496 0.495 0.344 0.345 0.344 

Slovenia 1.187 1.196 1.189 0.569 0.577 0.571 

Spain -0.100 -0.110 -0.114 0.111 0.102 0.098 

Sweden -0.062 -0.060 -0.060 -0.123 -0.121 -0.121 

Switzerland 0.302 0.298 0.297 0.009 0.006 0.004 

Taiwan -0.036 -0.041 -0.042 0.049 0.045 0.044 

Thailand 1.104 1.097 1.096 0.708 0.701 0.700 

Turkey 0.520 0.656 0.662 0.659 0.795 0.801 

UK -0.279 -0.274 -0.279 -0.215 -0.210 -0.214 

US -0.160 -0.148 -0.155 -0.239 -0.226 -0.233 

Venezuela 2.768 2.758 2.757 2.378 2.368 2.367 

Average 0.588 0.587 0.586 0.354 0.353 0.352 

 

 


