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Abstract 
Small capitalization stocks in Emerging Markets have become increasing investment 

opportunities for international investors. The thesis is aimed at investigating the 

predictability of small firm premium in Emerging markets. Using the stock market 

quarterly data in 9 Emerging countries from first quarter 1990 to the fourth quarter 2012 

this paper tries to find out which factors can predict return spreads between small and 

large firms. The predictive model includes 11 financial, technical and macroeconomic 

variables. Both in–sample and out –of –sample tests  are undertaken.The out- of- sample 

tests are done under a recursive scheme, ensuring the stability of the model. The 

predictive power of each variable is tested both in Univariate model and in Multivariate 

model. The results show that the size premiums in Emerging Markets are predictable. The 

most powerful predictive variables are Short term interest rate, Momentum and Price 

earning. This thesis also demonstrates that comparing with traditional large cap holding 

portfolio investors can be better off by implementing a style diversification strategy. In 

this style rotation strategy the forecast results are efficiently used in asset allocation 

between large cap and small cap stocks. This investment strategy exhibits better 

performance relative to large cap stock holding in term of absolute returns as well as risk 

adjusted returns. 

Key words: size premium, return predictability, in sample, out of sample, Emerging 

markets. 
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Part I  Introduction  

 

1.1 Problem statement 
 

The small cap stocks in Emerging market recently have drawn increasing attention from 

international investors. Small cap stocks are considered promising investment 

opportunities as small firms are expected to benefit more from high economic growth of 

Emerging markets than the large firms which have become more international driven. 

Various studies have shown that there exists small firm anomaly which challenges the 

Efficient market hypothesis. Reinganum(1981), Banz(1981), Seigel (1998) and Hawawini 

& Keim (1999) exhibit that the small firms outperform large firm in a long term holding 

period.  A well-known paper, Farma and French (1992), states that firms’ attributes such 

as capitalization size and price to book value can better predict stock returns than single 

Beta of CAMP model. Their study shows that size reflects some external risk factors. 

However, there are others who demonstrate the opposite. Schwert(2003) says that “the 

small firm anomaly has disappeared since the initial publication of the papers that 

discovered it”. As such, the small firm anomaly is still a controversial debate. R .Bauer et 

al (2004) argues that the style consistent investment (pure small firm investment) may not 

provide the long term benefit as initially assumed. Instead, the style diversification has 

shown to be the optimal investment strategy. A number of studies have shown that the 

style diversification strategy provides better outcome than does the style consistent 

strategy. A small body of literature has attempted to predict the size premium, the results 

of which can be used to implement style rotation investment strategy. However, the body 

of literature on size premium predictability mainly focuses on advanced countries. The 

literature on size premium predictability of Emerging Markets is still limited.  

This thesis is aimed at investigating the small firm premium in Emerging markets. The 

purpose is to see whether the small firm premiums in Emerging markets are predictable. 

In addition, it is of my interest to find out what factors constitute this premium. Among 

the factors that potentially can predict size premium I use Industrial production as a proxy 

for Real Gross value to predict whether the small firms are better benefit from domestic 
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economic growth relative to large firms. Nine Emerging markets are selected in this 

thesis, including Brazil, Chile, South Korea, Malaysia, Mexico, Poland, Russia, South 

Africa and Taiwan. Eleven variables including financial, technical and macroeconomic 

are used to predict the size premiums in these countries :Short term interest rate, Inflation, 

Term spread, Industrial production, Dividend yield, Price to book value, Price earning, 

Trading volume, Net debt/total assets, Momentum and Mean Reversion. Single predictive 

power of each variable is tested in Univariate model, thereafter a Multivariate model is 

selected for each country throughout a general- to- specific model selection process. In 

this research both in-sample and out- of- sample tests are employed to ensure robustness 

in predictive powers of conditional variables. The recursive rolling window is applied to 

undertake the out- of- sample tests. The evidence found in this thesis is a contribution to 

the rare literature on size premium predictability. Finally, the prediction results will be 

used to form a dynamic style diversification strategy. The outcome of this investment 

strategy is then compared with those of the style consistent strategy – buy and hold 100% 

large cap stocks which have been the prominent holding in portfolios of international 

investors.  

1.2 Thesis structure  
 

Part 1 contains the Introduction, including research questions and the delimitation. In Part 

II I present the potentials of investing in Emerging markets in general and in small cap 

stocks in particular.  Part III introduces Data and general methodology .In Part IV 

theoretical foundation and literature review are introduced. In Part V variable 

identification is described. Part VI presents the Univariate analysis. Part VII is the  

Multivariate analysis. The Investment strategy is shown in Part VIII. Finally, the 

conclusion is drawn in part IX.  

1.3 Research question 

–What are the potential benefits for investing in small and mid cap stocks in Emerging 

markets? 

- Do small cap stocks in Emerging markets provide higher returns than large cap stocks?  
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- Are the return spreads among small cap versus large cap stocks in these countries 

predictable? If yes, what are the factors that can predict the size premiums? 

- Do small firms in Emerging Markets better benefit from domestic economic growth 

relative to large firms? 

- Could investors be better off by investing in small cap stocks? 

1.4 Delimitation  

The Emerging markets investigated by this study are chosen from MSCI emerging market 

index. Due to work load limitation there are 9 countries chosen, representing Europe, Asia 

and Africa continents: Brazil, Chile, Mexico, South Africa, Russia, Poland, Malaysia, 

Taiwan and Korea.  Markets to be analysed are considered less restrictive to foreign 

investors comparing with the rest Emerging markets. China and India are very important 

emerging markets but are not selected in this study due strict restrictions imposed to 

foreign investors. According to MSCI market accessibility report (2011) the proportion of 

shares of Chinese companies accessible to foreign investors are very limited. Foreign 

investors have very moderate voting power as companies in China are primarily 

controlled by the Government and the Chinese entrepreneurs. Foreign investors can have 

access to shares of Chinese companies via Hong Kong exchange but the limit is 45% of 

market capitalization of Chinese companies listed in Hong Kong stock exchange. As for 

India most listed companies are subject to foreign ownership limit up to 74%. This 

limitation affects more than 58 % of the Indian equity market. The foreign room issue 

significantly impacts the equity market and there is no formal foreign board allowing 

foreign investors to trade among themselves. The voting right is also limited to foreign 

investors as a consequence of the stringent foreign ownership. Another market which is 

also very interesting is Turkey. However data of long term government bond yield of 

Turkey during the period 1990-2012 is not available so this market is not shortlisted.  

A wide range of variables have been used in literature to predict returns, however I have 

chosen to test 11 variables which are well founded in theory as well as are potentially be 

able to explain the difference between small and large cap stock returns.  
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The time span for study is from Quarter 1-1990 to Quarter 4-2012. This time span is long 

enough to represent the history of the Emerging markets as well as able to demonstrate 

different business cycles considering that stock returns are time- varying. Monthly data 

could provide more observations, however due to the fact that for some macro variables 

only quarterly data are available I have chosen to use quarterly data in this study. In this 

research a short term (1 quarter ahead and 1 year ahead) forecast approach is applied even 

though over the history of return predictability the long term forecast is considered to be 

of more significance.  J Boudoukh (2008) states, that the long term forecast presents very 

little independent evidence above short term horizon. This is due to the fact that 

conditional variables in predictive models are very persistent.  

The data mining problem are often concerned when assessing predictive models, 

especially when the models include a wide range of variables. Rapach et al (2005) uses 

bootstrapping procedure to base inference to safe guard against data mining. However, in 

this thesis the bootstrap procedure will not be implemented due to the limitation of the 

work load. 

 

Part II  Investing in small –mid cap stocks in Emerging markets 

2.1 Investing in Emerging markets 

2.1 .1 Opportunities  

The continuously high growth rates of Emerging economies are the attractive factors for 

international investors. According to Earn &Young, in the next few years 70% of the 

world growth will come from Emerging markets. IMF forecasts that the total GDP of 

Emerging markets could overtake that of the developed markets from 2014. 
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Table 1:  World economic growth in period 2003-2014. 

Source: Self- collected data from IMF World economic outlook reviews. (* is forecasted. ** is 

Emerging and Developing countries). 

 

The large, young and growing population in Emerging markets is an important engine to 

push up economic growth. Take alone China, India, Brazil, Indonesia, these countries sum 

up to 3 billion people, accounting for 43% of the world population. On one hand, it 

provides young labour force for the economy; on the other hand, it provides a big 

consumer base for domestic production. Moreover, Emerging countries have been 

experiencing rapid urbanization, providing opportunities for food industries, real estate 

sectors. The new middle class has been growing and contributing dramatically to the 

purchasing power of the world. According to Earn &Young, it is estimated that 80% of 

the world purchasing power in 2030 will come from Asia.  

According to OECD projection the share of middle class among regions will be 

dramatically changing in the future, of which the big part will come from Asia and 

Emerging countries. 

 

 

 

 

 

 

  2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013* 2014* 

Advanced 

economies 

2 3.1 2.6 3 2.8 0.1 -3.5 3 1.6 1.3 1.4 2.2 

E& D** 6.3 7.5 7.3 8.2 8.7 6.1 2.7 7.4 6.3 5.1 5.5 5.9 

Developing 

Asia 

8.1 8.5 9.5 10.3 11.4 7.9 7 9.5 8 6.6 7.1 7.5 

World 3.7 4.9 4.6 5.3 5.4 2.8 -0.6 5.1 3.9 3.2 3.5 4.1 
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Figure 1: Share of middle class among regions up to 2030.Source: OECD. 

 

The interest in Emerging markets stems from the expected high returns given the 

potentials provided to enterprises in these markets. According to Solow model high rate of 

growth accumulated by high level of total factor productivity will increase rate of return to 

capital. Over the past decade MSCI BRIC index had annual return of 14.1% on average, 

and MSCI Emerging Market Index returned 10.1%, whereas MSCI ACWI returned only 

0.9% on average in the same period. Harvey (1995) shows that the average returns from 

Emerging markets in the period from 1982-1997 were high relative to most advanced 

markets, both in local currency and in US dollars.  

Another benefit when investing in Emerging markets is the low correlation between these 

markets and advanced markets. Portfolio diversification is the most important rationale of 

international investors when investing in these markets. Given the low correlation 

investors expect that exposure to Emerging markets can bring either higher return with the 

same volatility or lower volatility with the same returns to the diversified portfolio. 

Keppler and Lechner (1997) find low correlation between emerging markets and the US 

market during period from 1989 to 1995. The correlations with American returns were 

0.08, 0.14 and 0.00 for Chile, Korea and India respectively. Almost similar results were 

found by Mark Mobius (1996) for period 1991-1995. Nevertheless the correlations are not 

static and tend to be growing over time due to the increasing integration of Emerging 

markets to the rest of the world. Still, Goetzman, Li and Rouwenhorst (2005) find that 
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global diversification continues to exist. While the international diversification rationale is 

still important, investing in Emerging markets nowadays also provides a deeper and 

broader exposure to the international equities.  

2.1.2 Risk  

The benefits that investors can gain from Emerging market investment are obvious. 

Unfortunately they also accompany with various risks: 

High volatility:  Emerging markets are characterized by high return but also high 

volatility.  The historical data from IFC showed that the volatility of returns of 20 

emerging markets in period 1976-1992 ranged from 15% to 33% of which 12 countries 

had volatility higher than 33 %. More recent data also showed that the volatility of 

Emerging market index had always been higher than the S&P index.  

 

Table 2    : Risk/return over different time period. Data until 31/3/2012. 

    3 years     5 years     10 years  

Index Return Std.  Sharpe Return Std. Sharpe Return Std.  Sharpe 

EM 25.40% 32.20% 0.78 5.00% 32.90% 0.11 14.50% 28.90% 0.43 

S&P 500 23.40% 20.00% 1.16 2.00% 19.90% 0.03 4.10% 16.90% 0.13 

Source: Encorr 

 

The political risk: Political risk is a concerning factor that investors should anticipate 

when investing in these markets.  Economic development is the result of political changes 

and the process is still on going. Unstable and changing policies of the Governments 

create difficulties for enterprises in their strategy planning and execution. For investors 

the uncertainty in policy and regulation causes difficulty in portfolio allocation and 

management.  

Foreign exchange rate risk: Foreign investors face foreign exchange risks in different 

aspects. First, the exchange rates can be very volatile because of local currency 

appreciation as the result of high economy growth. Second, according to MSCI market 

accessibility review, in many of Emerging markets there is no offshore currency market 

and there are constraints in the onshore currency markets. This will be obstacles for 

foreign investors in capital inflow and outflow.  
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Poor corporate governance: Various companies in Emerging markets are largely owned 

by the Governments. The large state ownership in firms seriously affects to the rights and 

benefits of foreign investors. Foreign investors hardly can have any influence in decision 

making process of firms where Government is the biggest shareholder. Profit 

maximization objective may not be held as the governments may use firms to harmonize 

other macroeconomic objectives. Poor monitoring mechanism can cause many other 

problems in companies such as private benefit exploitation and bad quality information.  

Besides, other risks in emerging markets can be listed as corruption, poor accounting, lack 

of proper legal system, unsophisticated local investors, and high bankruptcy risk.  

2.2 Small and mid cap stocks in Emerging markets and potential benefits for 

international investors 

 

“Big companies have small moves, small companies have big moves.”  

—Peter Lynch 

2.2.1 Large cap stocks as a core holding 

Large cap stocks have often been the core holding in the portfolio of investors. Large cap 

stocks do not provide as high returns as of the small cap stocks but they are more stable 

and less volatile. Furthermore, large cap stocks are more likely to pay dividends than 

small cap stocks. In crisis and recession times investors tend to rely on large cap stocks to 

protect their portfolio from big losses as large cap stocks are less vulnerable from the 

sudden changes in business environments thanks to their broad base of customers and a 

“deep pocket”- enormous cash base. Large cap stocks have a diverse base of investors and 

investors are always well informed about the company activities and performances. 

In a context of imperfect and incomprehensive legal structure as in Emerging Markets, the 

large cap stocks have always been preferred by international investors as a source of 

safety. At the beginning stage of the Emerging markets international investment funds 

restricted their choice only within the large stocks. However, with the dramatic 

development as well as the rapid improvement in legal legislation and the market 

structure, the increasing openness of these markets international investors begin to 

recognize the potential of small cap stocks in Emerging markets.  
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2.2.2 Potential opportunities in small cap stocks in Emerging markets 

 

Return enhancement: 

Fama & French (1998) find that in 11 out of 16 Emerging countries that they studied the 

small –cap stocks earned higher returns than large cap stocks. Rouwenhorst (1999) reports 

that a diversified portfolio of Emerging market small cap stocks earned 0.7% higher return 

per year relative to a portfolio of Emerging market large stocks. 

As figure below shows, in period from 1995-2000 the S&P LargeMidCap stocks 

outperformed the S&P Smallcap but in later period from 2001-2009 the trend was 

reversed. Recently the small caps have done much better than the large ones. 

Figure 2   : Historical annual total returns of S&P Smallcap index and S&P LargeMidCap 

from 1995-2009. 

  

Source: Standard & Poor’s. 

Source of diversification: Having less exposure to international markets the small and mid 

cap stocks are less correlated with advanced markets. Whilst the blue chip stocks in 

emerging markets have become increasingly correlated to the international markets, the 

local and idiosyncratic factors influencing small cap stocks have made this cap- based 

group become an effective diversification vehicle, as stated by Eun et al (2008). 

Exposure to fast domestic growth:  In the past Emerging markets had been relying heavily 

on export and producing commodities for advanced economies, therefore the large 

multinational, export oriented firms were considered the main players for economic 

growth. Over the past decades the domestic consumption has been increasing thanks to 
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structural improvement in the economies.  Economic reforms, poverty reduction and the 

rise of middle class have contributed to the growing domestic demand.  Domestic 

consumption has become more important engine in economic development of Emerging 

markets.  In this process the small and mid cap companies are well positioned to capture 

the benefit from domestic economic evolution. In deed the S&P BMI Emerging Markets 

MidsmallCap Index is consisted of a broad range of sectors, such as material (real estate), 

consumer discretionary, consumer staples which are beneficial from rising domestic 

consumption and middle class income (see table 3) whereas most of the large cap stocks 

in The S&P Emerging BMI belong to financial and energy sectors which are more 

influenced by international factors. Similarly, sector composition of the MSCI Emerging 

small and mid cap stocks shows the same structure.   

        Figure 3: S&P LargeMidcap and smallcap sector weight by 30/9/2010.     

 

                                   Source: Standard &Poor’s. 

Going forward potentials: At first, improved business environments in Emerging markets 

have created favourable conditions for family businesses to be established, to grow and 

become the potential important players in the economy. Furthermore, due to the lack of 

analyst coverage the small and mid cap stocks are not properly valued as information are 

not quickly reflected in prices. This provides opportunities for investors to gain abnormal 

returns or “some germs for cheap” if stock selection and market timing are properly done.   

Lastly, the small firms are very often run by the owners or big shareholders, so that the 

benefit of management and shareholders are more aligned. 
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Although small cap stocks are considered the real growers and are expected to provide 

high rate of return, they also have high volatilities. Small cap stocks are more relevant for 

investors who are risk tolerant and have a long term investment outlook.  

 

Part III . Data and general methodology 

3.1.Data 

Quarterly data from Datastream in the period from quarter 1-1990 to Quarter 4- 2012 are 

used in this research. Macroeconomic factor data are taken from IMF sources if available 

or national statistics and OECD sources otherwise. The longest time span data are chosen 

among different sources. Financial data are collected from Datastream source, among 

those balance sheet data such as Net Debt and Total Assets are collected from Worldscope 

via Datastream. Only firms that have data available for all variables are collected. 

Furthermore, only firms that are listed in local market and traded in local currency are 

included in the samples.    

Two cap based index funds (small- mid cap stocks versus large cap stocks) are formulated 

following the method of Eun et al (2008). All equities from each of the 9 emerging 

markets (Brazil, Chile, Mexico, Russia, Poland, South-Africa, Malaysia, Korea, and 

Taiwan) are ranked according to their market capitalization at the end of each year 

(number of firms collected and used are provided in appendix 16). For each year 20% of 

the top ranked firms belong to the large cap stock fund and the rest belong to the small-

mid cap stock fund. The ranking is done for each year because market values (market 

capitalization) of firms change over time but for simplicity we capture only the yearly 

changes. The relative capitalization of each firm is used as the weight of that firm in the 

index portfolio. The returns of each index (small-mid versus large) are calculated as the 

cap weighted returns of all firms in the index. Similar calculation is applied for other 

financial factors. There are different ways to create an index, for example cap- weighted, 

equally weighted, efficient indexation, fundamentally weighted, however, from the 

perspective of an average investor I find it best to apply cap- weighted average method 

used by most of the markets in the world to calculate index returns. If company A is 10 
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times larger than company B in term of capitalization then an average investor hold 10 

times as much stock in company A than in company B.  As such the return of company A 

should weight 10 times as much than that of company B in the index return. Descriptive 

statistic summary of variable data are presented in Tables 3 and 4. 

3.2. General methodology 

 

To answer the research questions the predictive model is tested in two levels: Univariate 

level and the multivariate level. Every single explanatory variable is tested in the 

Univariate level to analyse the predictive power of each single variable. In this step both 

in- sample and out- of- sample tests are implemented. Further details are explained in the 

Univariate analysis part. The next step is to combine all variables and find out the best 

forecast model for each country by screening process which is called “general to specific 

model selection” (Rapach et al, 2005). Further details are explained in Multivariate 

analysis part. Lastly, the style diversification investment strategy is presented and 

investment outcome is compared with that of a traditional large cap stock holding 

portfolio. 

3.3. Descriptive analysis 

In general, during the period from 1990 to 2012 small firms in selected nine Emerging 

markets did not outperform large firms both in quarterly and annual returns. There were 

only three countries including Chile, Brazil and Mexico where the average quarterly 

returns of small firms are higher relative to large firms. In the longer horizon (1 year) the 

small firms seem to perform better. In four out of nine markets the small firms earned 

higher returns than the large firms in 1 year horizon. This is in line with the general 

observation that small cap stocks provide better returns in the long term investment. The 

performances of small firms and large firms across countries are not monotonic. Overall 

small firms and large firms followed each other more closely in the short horizon than in 

Univariate analysis  

In sample and out of sample test of 
single variable 

 

Multivariate analysis 

General to specific model 
selection (IS) to find 

the best forecast model  

for each country. 

 

Investment strategy: 

style diversification 
portfolio  comparing with 

large cap portfolio 
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the long horizon. In many countries such as Brazil, Malaysia, Mexico, Poland and South 

Africa small firm returns are more volatile than large firms. Small firms were hit more in 

the downturns and performed better in the upturns. On the contrary large firms in Chile 

market are more volatile than small firms. In more developed markets such as Korea and 

Taiwan the small and large firms followed each other more closely.  

 

Table 3   : Descriptive statistics of size premium- 1 quarter horizon  

  Mean 
Standard 
deviation Min Max 

number of 
obs 

Brazil  0.0104 0.1356 -5.3720 6.3564 
 Chile  0.0068 0.0136 -0.5760 0.4453 91 

Korea -0.0227 0.0206 -1.2983 0.4922 91 

Malaysia -0.0219 0.0118 -0.5111 0.2250 91 

Mexico 0.0265 0.0888 -4.7007 5.8103 91 

Poland -0.0514 0.0326 -1.5796 0.6938 72 

Russia -0.0159 0.0460 -2.0805 0.7377 62 

SouthAfrica -0.0011 0.0244 -0.9646 1.0573 91 

Taiwan -0.0224 0.0182 -0.6543 0.6546 91 

 

Table 4: Descriptive statistics of 1 year horizon  

  Mean 
Standard 
deviation Min Max 

number of 
obs 

Brazil  0.0409 0.2635 -6.1903 6.0412 69 

Chile  0.0333 0.0285 -0.6486 0.6950 88 

Korea -0.0963 0.0454 -1.6773 0.5932 88 

Malaysia -0.0909 0.0257 -0.9491 0.3115 88 

Mexico 0.1129 0.1739 -5.0895 5.6035 88 

Poland -0.1592 0.0257 -2.7215 0.9485 67 

Russia -0.0454 0.0825 -2.3537 1.1425 59 

Southafrica 0.0272 0.0466 -0.9735 1.0330 88 

Taiwan -0.0913 0.0350 -1.1543 0.9938 88 
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Global small- minus- big portfolio:  Using the country weights in MSCI index 1to form a 

global small- minus- big portfolio (as in table 5) enable us to see the performance of the 

small versus large firms in a global level. The weights are adjusted because number of 

countries in MSCI index are higher than number of countries in this study. Table 5 shows 

that in global level the large firms in Emerging Markets outperformed small firms both in 

short and long horizons during period from 1990 to 2012. However, small firms 

performed better in a longer horizon. (Annualized of -0.009 is -0.0368 which is lower than 

-0.020).   

Table 5:  Global Small-Minus-Large portfolio with MSCI adjusted weights 

  
MSCI 
weight 

Weight 
adjusted 

1 
quarter 
premium 

Global 
SMB 1 
quarter 
return 

1 year 
horizon 
premium 

Global 
SMB 1 
year 
return 

Brazil  0.119 0.187 0.010 0.002 0.041 0.005 

Chile  0.019 0.030 0.007 0.000 0.033 0.001 

Korea 0.148 0.233 -0.023 -0.005 -0.096 -0.014 

Malaysia 0.040 0.062 -0.022 -0.001 -0.091 -0.004 

Mexico 0.052 0.082 0.027 0.002 0.113 0.006 

Poland 0.017 0.027 -0.051 -0.001 -0.159 -0.003 

Russia 0.057 0.090 -0.016 -0.001 -0.045 -0.003 

Southafrica 0.067 0.106 -0.001 0.000 0.027 0.002 

Taiwan 0.116 0.183 -0.022 -0.004 -0.091 -0.011 

 
0.634 1.000 -0.092 -0.009 -0.269 -0.020 

 

 

                                                           
1
 Country weights in MSCI index is provided in Appendix 15. Country weights that I could find are of 2013 but it 

is assumed that the weights are not very much changing from 2012 to 2013. 
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Figure 4: Quarterly returns and accumulated annual returns of small versus large cap stocks 
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Part IV   Theoretical foundation and literature review 
 

This Part will present the theoretical framework and literature review on return 

predictability in general and size premium predictability in particular to give an overview 

of the related theory and earlier empirical studies in the research area. 

4.1 Fama & French 3 factor model 

This thesis is aimed at analysing size premium (or small firm excess return) 

predictability of which the underlying theory is Fama and French 3 factors model.2  

Fama and French developed the model to predict the deviations of average stock returns 

from the returns predicted by CAPM. The rational stems from the observation that 

historical average returns of small firms/stocks with high book –to- market ratios are 

                                                           
2
 Eugene F. Fama and Kenneth R. French. “ Common risk factors in the Returnson Stock and Bonds “ Journal of 

Financial Economics 33 (1993), pp 3-56 
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higher than those of the big firms/stocks that have low book- to -market ratios.  The 

model is as follows:  

 

                E(ri) –rf = ai  + bi [E(rM)- rf]  + siE[SMB] + hiE[HML] 

Where :  bi, si, hi are the betas of the stock on each of the 3 factors.  

SMB= Small minus Big: return from portfolio of small stocks in excess of the return 

from portfolio of large stocks. 

HML = High minus Low: return from portfolio of stocks with high book to market ratio 

in excess of the return from portfolio of stocks with low book to market ratio.  

 

Fama and French (1993) explain that these 2 variables SMB and HML may not be the 

direct risk factors but they might be proxies for other fundamental variables.  For 

instance, small firms may be more sensitive to changes in economic conditions than the 

big firms and firms with low book to market value are more likely to be in financial 

distress.  Liew and Vassalou (2000) shows that portfolios of SMB and HML perform 

better before good macroeconomic performance therefore they can be proxies for 

business cycle risk. 

4.2. Literature review 

4.2.1 Return predictability 

Predictability of stock returns have been investigated and proved to be significant by 

numerous studies. Studies have been done for advanced countries as well as Emerging 

markets. Different techniques, broad coverage of explaining variables have been 

employed. Rapach et al (2005) investigates the international stock return predictability for 

12 countries and finds that interest rates are reliable predictors of stock returns. For 

Emerging markets Rangvid (2001) finds evidence of cointegration between share price 

and real activity.  Harvey, Campbell R. (1994) reveals that returns in emerging markets 

are more influenced by local information comparing with those of developed markets.  
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Different methods have been employed which can be categorized into the following 

approaches: 

Cross sectional analysis is used for investigating relation between return and predicting 

variables in one specific point in time. Fama French(1994) and Lakonishok(1994) use this 

approach in their studies. 

Cointegration analysis is based on the idea that there can be a long-run equilibrium 

between return and predicting variables.   Rangvid (2001) uses this approach in analysing 

the cointegration between return and real activity for 9 emerging economies. The paper 

presents that in countries where there are evidences of cointegration between return and 

real activity the deviation from this cointegration relation could contain information that 

can be used for predicting returns. 

Time series analysis are used by Rapach, Wohar and Rangvid (2005), Rapach and Wohar 

(2006), Chen et al (1986), Fama French (1993). In this thesis I use the time series 

approach where in-sample and out-of- sample analyses are undertaken to test the 

predictive power of various variables.  

 In the literature of return predictability the Univariate model approach is very popular. 

Under this approach predictive power of every single variable is analysed and tested. This 

method is applied by Rapach and Wohar (2006), Lettau and Ludvigson (2001). 

Multifactor model is used by Chordia and Shivakumar (2002), Petkova (2006) and Wang 

(2005).Another approach is model selection approach which is used by Pesaran and 

Timmermann (1995), Bossaerts and Hillion (1999). Selection criteria such as R2, Akaike 

or Schwarz are used to select the best model.  

Extensive number of variables has been used in predictive models, including 3 main 

groups: macroeconomic, technical and financial.  Rapach, Wohar and Rangvid (2005) 

examine the predictability of stock returns using macroeconomic variables in 12 industrial 

countries and find that interest rate is the most reliable variable to forecast stock returns 

across countries.  Some other papers also study the predictive ability of macroeconomic 

variables, including inflation rate (Bodie, 1976; Fama, 1981; Nelson,1976; Siklos& 

Kwok,1999),interest rate (Campell,1987;Fama &French, 1989; Bossaerts Hillion(1999), 
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term spread (Campell,1987; Fama &French,1989; Keim and Stambaugh,1986; Jensen et 

al,1996; Rapach and Wohar,2006),money stocks ( Geske and Roll, 1983; Kaul, 1987). 

With respect to financial factors literature suggests different variables: Campbell and 

Shiller (1988), Fama and French (1989), Pesaran and Timmermann (1995) test dividend 

price ratio. Price earning are used in Bossaerts and Hillion (1999), Arvramov (2002), 

Rapach and Wohar (2006), Pesaran and Timmermann (1995). Book to market ratio are 

employed in Pontiff and Schall (1998), Kothari and Shanken (1997). 

 4.2.2 Size premium/small firm excess return 

 

Banz(1981) was considered the first study reporting empirical findings about size effect. It 

presents that there is a negative relation between capitalization and stock performance in 

United States. Various studies on United States and Japan show that small firms which 

normally have high book -to -market ratios tend to have high returns in these markets 

(Chan, Hamao and Lakonishok, 1991; Fama and French, 1992; Shleifer and Vishny, 

1994) .Similarly, Levis and Liodakis (1999) find evidence in favour of small/large 

rotation strategy. Cooper et al (2001) shows that the size sorted strategy can succeed as 

size premium is predictable. Stoll and Whaley (1983) and Pastor and Stambaugh (2003) 

observe that smaller stocks have lower liquidity and therefore higher transaction costs 

relative to large stocks.  Accordingly, the size premium is to compensate investors for the 

lower liquidity of small stocks. According to Kothari, Shanken and Sloan (1995) and 

Shumway and Warther (1999) survivorship bias (or delisting bias) is the main source of 

the size premium. 

Macroeconomic factors are common variables in various empirical papers investigating 

size premium predictability. Jensen et al (1998) find a relationship between size premium 

and monetary environment in United States. Cochrane (1999) implies that the size effect 

links with macroeconomic risks. Inflation and term spread are employed by Chen et al 

(1986), Levis and Liodakis (1999) to forecast size premium in United Kingdom. Business 

cycle is an important factor in predicting size effect. Imperfect capital market theories 

predict that small and large firms have asymmetric risks over economic cycle. Because of 

having too little collateral small firms tend to be hit more badly in recession than large 

firms when credit markets are tightened.  Perez-Quiros and Timmermann (2000) applies a 
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flexible econometric model to analyse these implications. The finding is that small firms 

show the highest degree of asymmetry in their risk across recession and expansion states, 

which leads to a higher sensitivity of their expected stock returns with respect to variables 

measuring credit market conditions. It is analogous to finding shown in Liew and 

Vassalou (2000). This study shows that small caps are more positively affected by 

economic upturn but more vulnerable in economic downturn. Similarly, Chan and 

Chen(1998)finds that spread of risk (market beta) between small and large firms is smaller 

in good times and larger in bad times. 

Both in-sample and out of sample tests are employed in the body of literature on size 

premium. Evidences of the in-sample predictability of the small stock premium are 

reported by Ferson &Harvey (1999) as well as by Cooper, Gulen and Vassalou 

(2001).Various lagged macroeconomic predictive variables are used to estimate a 

predictive regression for the small-minus-big (SMB) Fama-French factor. These papers 

find that certain lagged macroeconomic variables are good predictors for the SMB factor 

return. However, in-sample predictability might face data mining problem and may not be 

significant in out-of-sample results. As an improvement to this issue Edger (2011) 

provides evidence that the small stock premium is not a result of data mining. In 

particular, the study shows that the small stock premium is predictable not only in-sample 

but also in out-of-sample using various lagged macroeconomic variables. In addition, the 

paper reveals that the predictability of the size premium allows a portfolio manager to 

obtain an abnormal excess return. 

 

Part V .Variable identification 

5.1. Dependent variable 

Dependent variable values are the small firm excess returns (positive or negative) over 

large firms. Again, large firms refer to the 20% highest capitalization stocks in each 

market. The remaining belongs to so called small firms groups (including small and 

medium sized companies) 
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5.2. Conditional variables 

This part will present the choices of explaining variables employed in our model as well 

as the rationales of choosing them. The explanation can be based on either/or theoretical 

foundation or empirical findings. The explaining variables should be well theoretically 

grounded and potentially able to provide intuitive explanation about stock returns and 

small firm premium. 

With respect to return prediction literature suggests many different explaining variables, 

including financial valuation factors, technical factors, and macroeconomic factors. In this 

thesis I consider 11 variables representing the 3 factor groups as mentioned above: 

Dividend Yield, Price Earning, Book to market, Net debt/market value (leverage), volume 

(liquidity), interest rate, inflation, term spread, industrial production, momentum and 

mean reverse. 

 

Interest rate:  

Before deciding to put money into any investment, investors should first think about 

interest rate as the opportunity cost. It is simply because interest rate is the cost of money. 

The first question to think about is: Does this investment provide a better return than 

putting money in something else, at least in risk free account? 

Investors require a certain rate of return when investing in stock, a risky asset, to 

compensate for taking on the risk. The extra returns to compensate for extra risk taking is 

called risk premium. If everything else holds constant and interest rate increases, the 

required rate of return increases, and price of stock decreases as a consequence. The 

relation is reflected in this formula:   

  ∑
     

      

 

 

 

Where: E is the equity value; R is the required rate of return to equity; FCFE is the free 

cash flow to equity.  

Required rate of return consists of 2 parts: the risk free rate representing time value of 

money and the risk premium compensating for taking the risk. The required rate of return 

for equity holder is measured by CAPM model: 
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                                    E (r) = rf +B(rm-rf) 

In reality, interest rate is normally high when the economy is doing badly. People reduce 

their consumption, firms cut down their investment in growth projects, as a consequence, 

revenue and earnings drop so do prices of stocks.  

With regard to effect of interest rate on return of small versus large stocks, it is expected 

that interest rate has more negative influence to small stocks than to large stocks due to 

high leverage level of small stocks.  When interest is high, the small stocks are more 

likely to be unable to repay debt, leading to high default risk. As a consequence the risk 

premium that investors demand for these companies rises. As such, interest rate is 

expected to have negative effect on size premium.  

Empirically, Rapach et al (2005) use macroeconomic variables to predict international 

stock returns and show that interest rate is the most reliable and consistent predictor of 

stock returns across countries. Zhang et al (2009) studies the link between macroeconomic 

factors and style returns and reports that the small and value firms perform better when 

short interest rates are low.  

Inflation 

Inflation affects to cash flow of firms in 3 ways: firstly, the input costs become more 

expensive. As a result, it pushes output price up, making firms more difficult to sell their 

products. Companies in a country with high inflation face difficulty competing in 

international markets. Secondly, the sale revenue reduces because of low demand from 

customers during the inflation period. Firm’s earnings and cash flow decreases, so does 

stock price. Thirdly, in period of high inflation, the central bank tends to increase interest 

rate to cool down the economy. High interest rate makes the debt interest payment 

become a burden to firms.  Bad balance sheet results discourage investors to invest in 

stocks. From the investor side, the cash flow available to invest in stock market is shrunk 

due to the credit tightening by the banks. When values of assets are inflated, investors 

tend to sell stocks to invest in safer assets such as gold and bond, leading to further drop 

of stock prices.  Moreover, the high interest rate raises required rate of return in stock 

valuation, leading to a decrease in stock price.  
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With regard to small versus large cap stocks, the small stocks tend to be more vulnerable 

under high inflation condition because of their high leverage level (this is assumed but not 

necessary true in all cases). Small firms are more likely to be default facing high risk of 

interest payment. Furthermore, small firms work in a more competitive environment, so 

that they have less pricing power than large firms. As such, they are more exposed to 

inflation risk than large firms. Small firms also have smaller customer base so they are 

more vulnerable in high inflation situations. As a consequence, investors tend to prefer 

large cap stocks than small cap stocks during high inflation period as a protection against 

economic uncertainty. In short, the coefficient of Inflation variable is expected to be 

negative. 

Various empirical studies find significant negative relations between inflation and stock 

returns. Fama and Schwert (1977) show a negative correlation between USA common 

stock returns and the expected and unexpected components of the inflation rate. A 

research on Australian market -Saunders and Tress (1981)- shows that Australian nominal 

stock returns and inflation are correlated in a significantly negative way. 

Inflation is a pro-cyclical macroeconomic factor and has a lagging effect. Therefore, in 

predictive models I will use 1- period lagged values for this variable.  

Term spread 

Term spread is measured as the difference between the long term and short term 

government bond rates. This captures the slope of the yield curve. The usually observed 

upward slopping yield curve indicates economic expansion, i.e. the long term interest rate 

is higher than the short term interest rate. Upward slopping yield curve is because the 

lenders demand higher interest rate for longer loans relative to shorter loans to 

compensate for higher risk associated with longer duration. Occasionally, the term 

structure is downward slopping, indicating impending recession.  As such, term structure 

is an indicator of business cycle. Fama (1986) observes the changes as “upward slopping 

term structure during good times to humped, inverted term structure of expected returns 

during recession” 

To the extent that small firms tend to have higher leverage than the large firms, rising 

term structure will require a separate premium for the small cap firms. According to Kim 
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and Burnie (2002) the time varying nature of firm size effect (small firm anomaly) may be 

attributable to the business cycle. According to them in the period from 1976-1995 higher 

returns for small cap firms relative to large cap firms were observed during economic 

expansion phases. During contraction phases, small firms underperformed large firms. 

They conclude that this underperformance during downturn is because of the low 

productivity and high leverage level of small firms. Small firms provide a significant 

nexus for entrepreneurship and innovation. They are less controlled by governance, more 

flexible to capture opportunities for growth in booming economic phases, however the 

high leverage hinder their performance in economic downturn (Switzer and Tang, 2009). 

Handy Caps(2009)3 says the small firms tend to be biased toward cyclical industries and 

have no international diversification so that they are often the first to be hit by economic 

slows.  

Industrial production: 

Industrial production is considered as proxy for real economic activity. It reflects the 

changes in the economy. Industrial production indicates the opportunity to create cash 

flow for companies. The opportunity is high when the economy is booming and low when 

the economy is in recession. Fama(1990) points out that the future growth rate of 

industrial production is a proxy for shocks to expected cash flow. The study shows that 

the future growth rates of production function explain 43% of the variance in annual 

returns.  Fama (1981), Barro (1990),Shah (1989), Geske and Roll (1983) report that 

Industrial production and other real activity proxies such as real GNP are important 

determinant of cash flows to firm. Fama (1981) and Kaul (1987) point out that the 

predictive power of real activity is higher for long horizon.  Errunza and Hogan (1998) 

find that industrial production growth does Granger cause the return volatility for Italy 

and the Netherlands. This positive relation between industrial production and stock returns 

is confirmed in Emerging markets as well. It is reported by Nishat and Shahen (2004) for 

Pakistan and Naka, Mukherjee and Tufte (1998) for Indian market.  

The effect of industrial production on small firm returns may be different with that on 

large firm returns. It is expected that the effect is higher for small firms than for large 

                                                           
3
  Financial Time, May 26, 2009, p.12 
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firms as large firms are more stable and less likely to be influenced by economic 

conditions. Small firms are expected to be more beneficial from economic growth 

(industrial production as a proxy) relative to large firms as they mainly belong to the 

locally driven industries as shown in Part 2.As such, the coefficient of industrial 

production is expected to be positive.  

Dividend yield 

Dividend yield is the ratio of dividend relative to price level. This measures the dividend 

earning per dollar of share. Firms pay dividend when the business activity is doing well. 

As such, the dividend yield is an indicator of financial performance.  

To see if this variable is related to the stock return let’s look back at the Gorden Growth 

model (Gordon and Sharpiro, 1956) 

Stock price value = D/(k-g) 

 where: 

D is expected dividend per share one year from now  

K is required rate of return of equity investor 

G is the growth rate in dividend 

Thus, we have the dividend yield (D/P) formula as follows 

Dividend yield = k-g       or k= DY+g                                          

This shows that Dividend Yield is positively related to stock return and negatively related 

to dividend growth rate. In other word, the higher the dividend yield the higher the returns 

are expected.  

Small firms normally pay lower dividend compared with large firms as that they need 

more retained earnings for future investment. Furthermore, small firms (more likely to be 

young) during the early phase of life cycle have more limited ability in creating earnings 

(to pay dividend) relative to large firms. 

Hypothesis: If DY of small firms is higher relative to large firms, the returns of small 

firms are expected to be higher relative to large firms.  

In our model, the values of DY variable are equal to the difference between DY of small 

firm index and DY of large firm index 

DY = DYsmall-DYlarge. 
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Price earning ratio (P/E) 

Price/Earning is the classical multiple in stock valuation. P/E is equal to price of a share of 

the stock divided by the per share earnings of the stock. P/E multiple is normally used to 

determine if stock value is properly priced. The best way to analyse the effect of P/E on 

stock return is to look at its inversion, the earning yield, representing the average earning 

per dollar invested in the stock. If the earning yield is low relative to other alternative 

investments such as Treasury securities, money market funds or other stocks, investors 

tend to switch to the alternative investments, pulling the stock price down. On the 

contrary, if the earning yield is high, investors will put their money in the stock, bidding 

the price up. 

Graham and Dodd (1934) and Drenman (1977) initiate the concept of “value strategy” by 

which they recommend investors to invest in stock with low prices and exceptional 

performance criteria such as earnings, dividends, cash flows, book value of assets. 

According to them the low P/E ratio indicates that the stock is under-priced. Empirical 

evidence found by Basu (1977), Jaffe, Keim and Westerfield (1989) confirm this strategy: 

stocks with low P/E produce higher returns. 

Therefore P/E variable is expected to have negative relation with stock return. Big firms 

tend to have higher price relative to small firms due to better prospect, resulting in higher 

P/E ratios relative to small firms. As a result, it is expected that the small firms have 

higher returns relative to large firms.  

PE= PEsmall- PElarge 

 

Trading volume 

Trading volume is defined as the number of shares traded for a stock on a particular day. 

Trading volume is considered as a proxy for liquidity. Liquidity is defined as the ability 

to trade large quantities quickly with low cost without moving the price. As investors 

prefer liquidity, a premium is given to compensate for taking the liquidity risk.  

Consequently the coefficient is expected to be negative. 
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Nevertheless, empirical evidences show inconsistency in the correlation between trading 

volume and stock returns. Crouch (1970) finds positive correlation between volume and 

stock return for both market index and individual stocks. Similarly, Rutledge (1984) also 

finds positive correlation between daily volume and absolute value of price changes of 

future contracts. On the contrary, Brennan, Chordia and Subrahmanyam (1998), Datar, 

Naik and Radcliffe (1998) find that the less liquid stocks have higher average returns.  

With respect to firm size, small firms are likely to be less liquid relative to large firms, 

thus, they are expected to have higher returns than the large cap stocks to compensate for 

the low liquidity.  

LNVO =LNVOsmall – LNVOlarge             where LNVO is the log of trading volume. 

Leverage  

The subject on relation between leverage and stock returns are still controversial. 

Theoretically there are two foundations to explain the relationship between leverage and 

stock returns. Preposition 2 of Modigliani and Miller (1958) states that higher leverage 

raises the risk of share so that the required rate of equity is positively related to leverage. 

Modigliani and Miller expect that return increases with leverage and find significant 

supportive evidence.  

re = r0 + D/E (ro-rd)(1-Tc) 

Where  

 re is the required rate of return on equity 

 D/E is debt/equity 

 ro is the cost of equity capital without debt 

 Tc is tax 

 rd is the required rate of return on debt 

However, on the other side, investment theory states that there is a negative relation 

between expected stock returns and leverage as the firms with higher leverage also invest 

more. Gomes and Schmid (2010) explain that through investment, these firms may turn 

their growth opportunities into assets in place and making the total assets less risky. 

Hence, firms with higher leverage will have lower cost of equity.   
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Empirical evidences on the correlation between leverage ratio and stock returns are found 

by various studies but the sign of the relation is inconclusive. A number of papers have 

reported the negative relation but some have shown otherwise. For instance Arditti (1967), 

George and Hwang (2009) or Korteweg (2004) show that leverage and stock returns are 

negatively related. Sivaprasad and Muradoglu (2009) find out that an abnormal return of 

4.4 percent annual can be obtained by investing in firms with a low leverage ratio.  On the 

contrary Dhaliwal, Heitzman and Zhen (2006) show that returns increase with leverage. 

Bhandari (1988) shows that stock returns are positively related to Debt/Equity ratio, 

which is a proxy of leverage. Some researchers explain that the inconsistences in findings 

of leverage impacts on returns are due to the difference in the short-term debt and long- 

term debt components in the total debt incurred by firms. 

 In this research it is assumed that the leverage variable is expected to have negative 

coefficient. 

DA =DAsmall – DAlarge               where DA is equal to debt/total assets 

Price to book value  

Price to book value is the market price relative to accounting book value of the firm.  

P/B value = 
           

                                              
 

This ratio can be used to evaluate if the stock is undervalued. If the ratio is too low then 

the stock may be undervalued. However, it could also reflect the fact that the company has 

poor prospect or use their asset inefficiently. Ball (1978) and Berk (1995) as well as 

Pontiff and Schall (1997) argue that the book to market ratio (the inverse of price to book 

value) is a ratio of cash flow proxy to the current price. Holding cash flow constant, an 

increase in discount rate causes a decrease in the price of the stock, leading to an increase 

in the book to market ratio. Thus, there is a positive relation between book to market ratio 

and the future stock return.   In other word, there is a negative relationship between price 

to book value and stock return.  Fama and French (1992) shows that book to market ratio 

has predictability power about future returns. Kothari and Shanken (1997) find significant 

evidence about predictability power of book to market ratio for the Dow Jones Industrial 

Index (DJIA) during period 1926-1991. Using also data of Dow Jones Industrial Average 
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but a longer period (1926-1994) Pontiff and Schall (1997) show that book to market ratio 

predicts market returns.  

As for firm size, Fama and French (1992) point out, big firms are more likely to have 

higher stock prices due higher prospect, lower book to market and lower stock returns. 

The small firms, on the contrary, are more likely to have higher book to market ratio and 

higher returns. The finding in Fama and French (1992) confirms this argument. Pontiff 

and Schall (1997) also show that book to market ratio predicts small firm excess returns. 

PB= PBsmall- PBlarge 

Momentum  

Momentum is the tendency that past good performers continue to perform well and past 

poor performers continue to perform badly in the next periods4. Based on this tendency 

there is a proven successful investment strategy to “buy the winners and sell the losers”. 

According to behaviour finance approach momentum exists because investors are 

irrational and they underreact or overreact to the market information. Barberis,Shleifer 

and Vishny [1998] explain that momentum exists because of underreaction to the new 

signals. The news is slowly incorporated into price therefore it continues to have impact in 

subsequent periods. Overreaction is observed when stocks that have long records of good 

news tend to be overpriced and have low average return afterwards. In contrast to 

behaviour finance approach Crombez (2001) shows that the market anomalies such as 

momentum effects still exists when markets are efficient and investors are ex –ante 

rational. He states that the distortion in market information due to the noise in expert 

information can explain the anomalies. Crombez (2001) demonstrates that even in large 

sample and liquid stocks the noise is still observed and momentum still can be found 

regardless that investors are rational and markets are efficient.   

Daniel et al.(1998) develops the models where informed traders suffer from “self- 

attribution” bias. By “Self attribution” they mean that investors are cognitive biased. The 

informed investors attribute the performance of   ex- post winner to their stock selection 

skill and attribute the failure of ex-post losers as bad luck. Because of their over- 

                                                           
4
 Wikipedia http://en.wikipedia.org/wiki/Momentum_(finance) 
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confidence on their capacity investors tend to overestimate signals for winner stocks, 

pushing up the prices of winners above fundamental values. Empirically Jegadeesh and 

Titman (1993) document that the strategies of buying stocks with high returns and selling 

stock with poor returns over the period of 3-12 months can earn profit of 1% for the 

following year.  

Daniel et al. (1999) also mentions that the expert information is presented differently to 

the investors depending on the firm size. They conclude that the news diffuses quicker for 

larger firms. In other words, the news is quickly reflected in stock prices of large firms so 

that the momentum effect is lower. Similarly, Hong, Lim and Stein (2000) show that 

diffusion of information is slower for small cap stocks because of lower number of 

analysts covering the firms. Fama and French (2012) find the evidence that the winner 

minus loser spreads in momentum returns is higher for small firms relative to large firms. 

Thus, Momentum coefficient is expected to be positive. 

Following Jegadeesh and Titman (1993) I use 12 month return momentum as follows: 

MM12= MM12 small – MM12large     

Where:  MM12i = LNi(Rt/Rt-4) (return of the last 1 year)       i= small, large 

Mean reversion  

Mean reverse is the tendency of long run stock price reverting to its average level. It is 

also called a mean reversed process. When stock price is above the average level, it tends 

to fall back in the long run. On the contrary, if it is below the average level, it is expected 

to increase. Mean reverse has become a common explaining variable in the return 

predictive models. As explained above, the variable coefficient is expected to have 

negative sign. 

Various papers have found evidences of mean reverse in stock returns. Fama and French 

(1988) and Poterba and Summers (1988) report the first evidence of mean reversion in US 

stock prices. Using data from 16 equity indexes Richard (1997) finds significant 

evidences of long term winner loser reversals in these countries. Balvers, Wu and 

Gilliland(2000) show that mean reversion variable is significant for 18 developed equity 

markets. They conclude that due to the mean reversion property of equity markets the 

parametric contrarian investment strategy can be applied to predict returns. However, 
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there is controversy on the issue of mean reversion among researchers. Lo and MacKinlay 

(1988) show evidence against mean reversion using weekly US data. Rechardson and 

Stock (1993) point out that due to small sample biases the results from Fama and French 

(1988) and Poterba and Summers (1988) are not robust. Kausik Chaudhuri (2004) point 

out that the speed of reversion may be very slow and traditional econometric tests do not 

have sufficient power to discriminate between random walk process and mean reversion 

process. That is why the controversy arises.  

In our model the values of Mean Reversion variable is as follows: 

MR = MRsmall –MR large 

Where MRi = LNi(Rt/Rt-12)  (returns of the last 3 years)        i= small, large 

 

 

Part VI. Univariate analysis 

In this part I will first present the methodology of Univariate model, thereafter the 

econometric issues will be discussed. Secondly, the empirical results are reported, upon 

which the analysis on predictability of each variable is made. Finally the partial 

conclusion is drawn.  

6.1 Methodology 

Following the method employed in Rapach, Wohar and Rangvid (2005) a predictive 

model as described below is used in this research: 

Y
k 
 t+1 = α +β.Xt +γ.Yt +u

k 
t+1                                                                             (1) 

where: 

Yk
t+1: is the small firm return premium (small firm return-large firm return) from period t 

to t+k. Yk  t+1 = Yt+1 +…+ Y t+k. (In this thesis the predictability of returns for t+1 and t+4 

will be estimated). 

Yt: is the difference in returns to holding small-mid cap stocks versus large cap stocks 

from period t-1 to t   

Xt is explaining variable that potentially can predict dependent variable.  

uk 
t+1 is the error term. 
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The lagged values of dependent variable Yt is included as a control variable in the model 

so that the benchmark model (when β = 0) is an autoregressive model AR(1). In the 

statistics of time series the AR model is commonly used in forecasting stock returns as 

stock prices follow a stochastic process (random process) and the AR model is a 

representation of a type of random process. The model describes a certain time- varying 

process, specifying that the stock returns depend on its own lagged values. Moreover, the 

purpose of adding lagged value of dependent variable in the right hand side is  also to 

account for the possible spurious regression issues caused by persistent time series and 

non-stationary time series. This issue will be explained more in depth in later part.   

In- sample analysis 

For in-sample analysis the OLS model (1) is estimated through the whole period.  

For t =1 to T we have T-k observation to estimate. To test the predictive power of variable 

X (in other word, to test if β is significantly different from zero), we use the traditional t-

test (two sided).The relevant criteria are t-statistics, p- value and R2 (goodness of fit 

measure). 

Out-of -sample analysis 

To get further supporting evidence about the predictive power of conditional variables we 

undertake out- of -sample analysis using recursive rolling scheme.  Ashley et al (1980) 

mentioned that in the spirit of Granger causality (one time series is useful to forecast the 

other) the out of sample forecast tests are more relevant than the standard full sample 

causality test. The out of sample tests are normally conducted in two stages. Two sets of 

forecasts are obtained by firstly running the predictive model including the variable of 

interest and then running the model again excluding the variable of interest. Next, the tests 

of model encompassing and equal forecast accuracy are undertaken.  

A large number of studies have applied this methodology in testing predictive power 

including Diebold and Rudebusch (1991), Amano and van Norden(1995), Mark(1995), 

Krueger and Kuttner (1996),Bram and Ludvigson(1998), Killan (1999), Berkowitz and 

Giorgianni (2001), Rapach at al (2005),Rapach and Wohar(2006).  
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The process is describes in detail as follows: 

The data are divided into 2 sub- samples: the IS span and the OOS span. The IS sample 

includes the first R observations and the OOS includes the last P observations (the rest). 

The predictive regression model in (1) is named unrestrictive model. The restrictive model 

(benchmark model) is the model where we set β=0 as below: 

Y
k 
 t+1 = α +γ.Yt +u

k 
t+1                                                                                      (2) 

Recursive rolling regression process: 

Firstly we estimate the OLS unrestrictive model in (1) with the first R observations. We 

denote the estimates of α and β in this IS unrestrictive model as    ̂1,R  and  ̂1,R .The fitted 

values and the error terms of unrestricted model through period R are denoted as  ̂k
1,R+1 

and  ̂k
1,R+1. Thus, we have just created the first set of forecasts in rolling recursive model 

for out-of-sample test. The second set of forecasts is created by regressing the unrestricted 

predictive model in (1) through period R+1 (adding 1 more observation). The second sets 

of forecast are  ̂1,R+1;  ̂1,R+1;   ̂k
1,R+2 and  ̂k

1,R+2.  We continue doing this (recursively 

adding one more observation every time) until the end of the whole sample. As such, at 

the end we will get in total (T-R-k+1) sets of recursive forecast estimates and forecast 

errors. This is called recursive rolling scheme.  

Because out-of-sample tests require to have forecasted errors of both the unrestricted 

model as well as the benchmark model (restricted models), we do the same process for 

restricted model in (2) to get (T-R-k+1) recursive forecast estimates and forecast errors of 

the restricted model.  

Out- of- sample statistics: 

The out-of-sample tests are aimed at comparing forecasts of the unrestricted model and 

the benchmark model and draw a conclusion if the unrestricted model is superior than the 

benchmark model (the AR(1) model). Tests are done basing on 3 different statistics, from 

simple metrics such as Theil’s U ratio to more complex and advanced statistics such as 

MSE- F and ENC-NEW. 

Theil U : is the ratio of unrestricted model forecast root mean-squared error (RMSE) to 

the restricted model forecast RMSE.  
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Theil U = RMSE1/RMSE0 

Theil U is to test the forecast quality. If the unrestricted model provides better forecast 

than the benchmark model (RMSE of unrestricted model is less than RMSE of restricted 

model) then U<1. 

MSE-F statistics (McCraken, 2004): MSE-F is to test the equality of Mean-squared 

forecast errors. 

Null hypothesis: The mean squared error (MSE) of the unrestricted model is equal to the 

MSE of the restricted model. 

Alternative hypothesis: MSE of unrestricted model is less than MSE of the restricted 

model (upper tail, one sided). 

MSE-F = (T-R-k+1). ̅ /  ̂ 1 

Where: 

 ̂k
t+1 = ( ̂k

o,t+1)
2
 - ( ̂k

1,t+1)
2
 

 ̅= (T-R-k+1)
-1

 ∑  ̂   
     

   = M ̂E0 – M ̂E1  

M ̂E0 is the mean squared error of restricted model (benchmark model) and M ̂E1 is the 

mean squared error of the unrestricted model. In general term,  

M ̂E =(T-R-k+1)-1 ∑  ̂   
     

    

If MSE-F is significant, i.e. MSE-F statistics is bigger than the critical value then the 

unrestricted model forecasts are better than the restricted model forecasts.  

The critical values of MSE-F test are available in McCraken (2006) and provided in 

Appendix 3 of this thesis. OOS-F recursive scheme is used. K2 is the number of excess 

parameters in the unrestricted model (in univariate model k2=1, in multivariate model k2= 

number of X variables). π  is the ratio between numbers of observations in OOS periods 

and numbers of observation in IS period (π=P/R). 

ENC-NEW statistics (Clark and MC Cracken,2001): ENC-NEW is to test forecast 

encompassing. The concept of forecast encompassing is in depth discussed in Clements 

and Hendry (1998). Forecast encompassing concept refers to whether one forecast 

embraces all useful predictive information contained in the other forecast. Particularly in 

our predictive model if the forecasts from the benchmark model (without variable X) 

encompass the forecasts from unrestricted model, the variable X in the unrestricted model 
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contains no useful information for predicting the return difference (Y variable) in addition 

to the benchmark model. Vice versa, X variable will contain valuable predictive 

information additional to the benchmark model if the opposite turns true.  

ENC-NEW = (T-R-k+1). ̅/M ̂E1 

Where:  ̂k
t+1 =  ̂k

0,t+1 ( ̂
k
0,t+1 -  ̂

k
1,t+1) 

 ̅ =(T-R-k+1)-1 ∑   
     ̅k

t+1 

Null hypothesis: the weight attached to the unrestricted model forecast is equal to zero and 

restricted model forecasts encompass the forecasts of the unrestricted model.  

Alternative hypothesis: the weight is greater than zero (upper tail, one sided). Thus, the 

restricted model forecasts do not encompass those of the unrestricted model.  

Critical values: Critical values are available in Clark and McCraken (2001) and provided 

in Appendix 4 of this thesis. ENC-NEW recursive scheme is used. K2 is the excess 

parameters in the unrestricted model and π is the ratio between number of observations in 

OOS period and numbers of observation in IS period. (π= P/R).  

Choosing of R and P 

The time series analysed in our research is from Quarter 1 -1990 to Quarter 4-2012. (For 

some countries and some variables the time span is not the full period due to data 

unavailability). In out- of –sample forecast the time series is split into 2 equal spans so 

that R is equal or almost equal to P. By doing this we could avoid the “trade- off” problem 

as mentioned by Rapach and Wohar (2006).If we choose too few R observations we have 

not enough observations for IS regression to make the first OOS forecast.  If we choose 

too few OOS observations the inference of the OOS forecast is less reliable.  

Choosing scheme 

There are 3 typical schemes widely used in out-of-sample analysis: the fixed scheme, 

rolling scheme and the recursive scheme. In the fixed scheme the out of sample model is 

estimated only once. In rolling scheme the model is rolled over from the beginning to the 

end of out- of -sample span with a fixed number of observations each time. In recursive 

scheme the model is rolled over from the beginning to the end of OOS span, every time 

adding up one more observation (number of observations incrementally increases). It is 
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argued that the recursive scheme is the most powerful (Rapach et al, 2005). Therefore, I 

employ the recursive scheme in this research. 

6.2 Econometric issues 

The predictive model employed in this thesis could face some possible econometric 

issues. In this part the issues will be identified and possible consequences that may occur 

will be discussed. Finally I will present the possible remedy methods to deal with these 

econometric problems; which remedies will be implemented in this research and which 

will not be done within the framework of this study.  

6.2.1 Persistence in time series and non-stationary time series 

Macroeconomic time series, for example, inflation, interest rate, yield spread are 

considered to be highly persistent. Persistence in time series relates to the notion of 

memory properties of time series. Time series are persistent if a very small shock will be 

influencing the future predictions of the time series for a very long time- “The shock 

never dies out” .The memory can last forever or just for a long period of time. The longer 

the memory the more persistent it is. Persistent variables are those that have large 

autocorrelations. Local persistence exists when the shocks affect the economy for a long 

period of time but not forever. In other word, the shock may be highly persistent over a 

certain range but will disappear outside this range (Lima and Xiao, 2007). “Local 

persistence” is also found by various researches such as Beaudry and Koop (1993) Hess 

and Iwata (1997). 

The persistence of time series relates to non-stationarity issue. According to Gujarati 

(2009), “a time series is stationary if its mean and variance are constant over time and the 

value of covariance between the two periods depends only on the distance or gap or lag 

between the two periods but not the actual time at which the covariance is computed”. In 

other words, non-stationary time series are the time series that have time varying mean or 

a time varying variance or both. Asset prices including stock prices and other 

macroeconomic time series are considered to follow a random walk, i.e. they are non-

stationary. Yt is a random walk if: 

Yt= pYt-1 + ut  
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When p=1 we have a unit root problem, meaning that the time series is not stationary. If 

p< 1 we have a stationary time series. (Gujarati, 2009). 

Consequence: Yule (1926) points out that spurious regression can happen in non-

stationary time series. The spurious relation is when the t- ratio indicates that there exists 

significant relation among the two variables whereas they are actually independent. 

Granger and Newbold (1974) point out that if high R2 and low value of Dubin Watson is 

an indicator of a spurious regression.  As mentioned in Granger and Newbold (1974), the 

problem lies in the biased standard errors. Guaraji (2009) shows that R2 and the t- statistic 

from such regression are misleading, and that t-statistics are not distributed as t- 

distribution and cannot be used for testing hypothesis about parameters.  

The consequences include (i) estimates of coefficients are not efficient, (ii) Forecast are 

sub optimal, (iii) usual significance test on coefficients are invalid. 

Solution: To deal with the problem of spurious regression several treatments are 

undertaken in this research. Firstly, the unit root tests are undertaken to test the 

stationarity of time series. According to the tests most of variables are stationary, only 

very few are non-stationary. (See unit root tests report in appendix 1). As such, the 

spurious regression should not be a big issue. Secondly, the lagged values of dependent 

variable AR(1) are added to the right hand side of the regression as suggested by (Ferson, 

2003). Ferson (2003) explains that the logic to put lagged values of depending variable in 

the right hand side of the regression is that the lagged values of dependent variable will 

“soak up”  the autocorrelation, leaving the clean residuals. This is the reason why the 

AR(1) is employed as the benchmark (restricted) model presented in the methodology 

part.  

6.2.2 Small sample bias issues 

 

Endogenous predictor 

In predictive models stock returns are regressed on different variables including dividend 

yield which are endogenous with stock returns. The current price level Pt which is 

reflected inversely in the dividend yield is correlated with the next period return Rt+1. This 

endogeinity leads to biased slope coefficient.  
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Stambaugh (1986) investigates a model with lagged stochastic regressors. The assumption 

is the regressor Xt follows an AR(1) process of which the innovations are correlated with 

the regression disturbances.  The model as follows: 

Yt= α +βXt-1 + ut    t= 1,…,T  

Where the independent variable Xt has a serial correlation as follows: 

Xt =   µ + p Xt-1 + vt 

For p=0, the Xt-1 is correlated with only ut-1. But when P becomes bigger, for a given 

correlation between ut and vt, the correlation between Xt-1 and ut-s becomes larger, thus 

violating the assumption that E(u | x) ≠0 

In this case the estimator and t-statistics of slope coefficient are biased. Stambaugh (1986) 

and Mankiw and Shapiro (1986) point out that the bias in regression coefficient may be 

large enough to affect the inference.  They also show that the bias is decreasing with 

sample size and increasing with autocorrelation in the regressor and the contemporaneous 

correlation between the innovations in the two variables.  

Overlapping observation 

Even in large sample the number of non-overlapping observations can still be small. This 

suggests that there is not much independent information in a long time series of multiyear 

returns which in turn suggests that the conventional large sample approximations to 

sampling distributions might perform poorly in practice. (Richardson and Stock,1990). 

When predicting k period ahead the predictability model faces problem of overlapping 

observation. In this case the future t+k period return is regressed onto a vector of Xt of 

time t explanatory variable. The k period ahead return is the sum of k one period return 

Yt+k =Yt+1+Yt+2+….+Yt+k.  If t=1 then Yt+k = Y1+Y2 +…+Y1+k and if t=2 then Yt+k = 

Y2+Y3+…+Y2+k. Therefore, the number of overlapping observations is equal to (k-1).  

Consequences: Various papers, such as Hodrick (1991). Kim, Nelson and Starts (1991), 

Richardson and Smith (1991) have studied the issues related to overlapping observations 

in predictability model of multiperiod returns. They point out that the asymptotic standard 

errors are biased downward and they are too small, resulting in rejecting the hypothesis 
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too often.  According to Hansen and Hodrick (1980) the overlapping of observation 

creates a MA (moving average) error term. This leads to inefficient parameter estimates of 

OLS model and biased hypothesis tests. The overlapping observation issues and 

endogenous predictors can lead to heteroscedasticity and autocorrelation problems 

The overlapping observation issue is more likely in the 4 quarter forecasts where the 

quarter returns are used to calculate the annual returns (3 overlapping observations). The 1 

quarter ahead forecast is not likely to face overlapping observation issue. 

Solution: The HAC Neway and West standard errors will be employed when estimating 

the regression results. HAC standard errors can eliminate the heteroscedasticity and 

autocorrelation that may arise because of overlapping observations and endogeinity. The 

methods are employed by many researchers such as Rangvid (2005), Rapach et al (2006). 

The lag truncation parameter is equal to [1.5.k] where [.] is the nearest integer function 

when calculating Newey and West standard error. (Rapach et al,2005). As such, I apply 

lag truncation equal to 2 for 1 quarter horizon and 6 for 4 quarter horizon. 

Non- normality  

 One of the assumption for OLS model is that the residuals (or error term) are normally 

distributed ui~ N(0,б2). To test the normality of the error term, I use Jacque Bera test. The 

test results are presented in Appendix 2. 

The test results show that only about half of the regressions win the test of normality. This 

problem is not unusual in return predictability literature and the normal approach is to 

proceed. Nevertheless, the best solution to deal with this problem is to carry out bootstrap 

procedure. Bootstrapping allows the researchers to make inference without making 

distribution assumption. However, as noted in Delimitation part, the bootstrapping will 

not be undertaken in this research. 

6.2.4 Data mining problems  

The data mining problem arises when researchers consider a large amount of variables 

and search for the best results. Inoue and Killan (2004) mention that the standard 

conventional critical values are constructed with presumption of no data mining. The 

suggested solution for data mining issues in predictive models is the bootstrap procedure. 
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Again, the bootstrap procedure is not undertaken in this thesis, which is a limitation of this 

research. However, to the extent that the variables employed in this thesis are 

predetermined, data mining is not a big issue.  

6.3 Estimation Result 
 

Table 6 to 16 below will present the estimation results from 1 quarter ahead forecast 

(short horizon) as well as 4 quarter ahead forecast (long horizon). Both IS and OOS test 

statistics are presented. IS statistics include: β coefficient, t-statistic, p-values. OOS 

statistics include MSE-F, ENC-NEW, and Theil U statistics. The 1; 2; 3 stars represent 

significant level of 10%; 5% and 1%, respectively. Values in bold indicate significance. 
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Table 6: Univariate estimation results of leverage (Debt/total assets). 

Debt /total assets (DA) 

 
Brazil 

 
Chile 

 
Korea 

 
1 quarter 4 quarter 

 
1 quarter 4 quarter 

 
1 quarter 4 quarter 

ENC-NEW 6.016 56.790 
 

1.067 0.366 
 

-1.277 -4.099 

 
*** *** 

 
* 

    MSE-F 0.470 17.535 
 

1.636 0.427 
 

-6.185 -11.304 

  
*** 

 
** 

    Theil U 0.992 0.820 
 

0.983 0.995 
 

9.024 1.175 

Beta -0.072 -0.270 
 

-0.380 -0.697 
 

0.529 1.284 

T statistics -1255.000 -1.751 
 

-0.128 -0.768 
 

0.924 0.631 

p value 0.209 0.080 
 

0.199 0.442 
 

0.355 0.528 

R2 0.0172 0.0590 
 

0.0120 0.0146 
 

0.0222 0.0243 

 
Malaysia 

 
Mexico 

 
Poland 

 
1 quarter 4 quarter 

 
1 quarter 4 quarter 

 
1 quarter 4 quarter 

ENC-NEW -2.206 -1.709 
 

1.560 2.752 
 

-1.077 2.691 

    
* ** 

  
** 

MSE-F -6.758 -4.541 
 

2.735 4.681 
 

-2.579 2.453 

    
** *** 

  
** 

Theil U 1.083 1.060 
 

0.972 0.947 
 

1.039 0.964 

Beta 0.122 0.173 
 

0.176 -0.010 
 

-0.396 -2.398 

T statistics 0.599 0.330 
 

0.456 -0.010 
 

-1.364 -3.883 

p value 0.549 0.741 
 

0.648 0.992 
 

0.172 0.000 

R2 0.005 0.005 
 

0.008 0.086 
 

0.059 0.309 

 
Russia 

 
South Africa 

 
Taiwan 

 
1 quarter 4 quarter 

 
1 quarter 4 quarter 

 
1 quarter 4 quarter 

ENC-NEW -1.030 0.537 
 

-0.238 0.327 
 

0.029 0.546 

         MSE-F -3.613 -2.499 
 

-0.028 0.310 
 

0.033 0.922 

        
* 

Theil U 1.072 1.048 
 

1.010 0.996 
 

0.9996 0.989 

Beta 1.152 3.312 
 

-0.013 -0.075 
 

0.044 0.608 

T statistics 2.298 3.245 
 

-0.870 -1.625 
 

0.087 0.437 

p value 0.022 0.001 
 

0.384 0.104 
 

0.930 0.662 

R2 0.073 0.208   0.001 0.005   0.020 0.004 
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Table 7: Univariate estimation results – Dividend Yield. 

Dividend Yield (DY) 

 
Brazil Chile Korea 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 0.933 -2.500 0.017 0.296 1.553 3.323 

     
* *** 

MSE-F 1.124 -6.352 0.032 0.564 1.300 4.503 

 
* 

   
* *** 

Theil U 0.984 1.102 0.9996 0.993 0.986 0.949 

Beta 0.042 -0.042 0.000 0.003 0.022 0.080 

T statistics 0.781 -0.241 0.239 2.631 0.991 2.208 

p value 0.435 0.810 0.811 0.009 0.324 0.027 

    
*** 

 
** 

R2 0.004 0.119 0.001 0.020 0.014 0.034 

 
Malaysia Mexico Poland 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW -0.235 2.458 -0.181 0.129 -0.451 3.845 

  
** 

   
*** 

MSE-F -4.585 -1.379 -0.373 0.218 -2.252 3.472 

      
** 

Theil U 1.054 1.017 1.004 0.997 1.034 0.960 

Beta 0.062 0.209 0.000 0.031 0.010 -0.090 

T statistics 2.616 3.772 0.009 0.470 0.738 -0.941 

p value 0.009 0.000 0.993 0.639 0.460 0.347 

 
*** *** 

    R2 0.070 0.180 0.007 0.088 0.092 0.039 

 
Russia South Africa Taiwan 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 0.738 -0.052 0.371 -0.867 -0.565 0.417 

       MSE-F 1.032 -0.222 0.509 -2.253 -1.802 0.741 

 
* 

     Theil U 0.987 1.004 0.995 1.029 1.020 0.991 

Beta -0.440 -0.038 0.026 0.005 0.017 -0.009 

T statistics -1.033 -0.402 0.911 0.055 0.599 -0.117 

p value 0.301 0.687 0.362 0.956 0.549 0.907 

R2 0.030 0.007 0.007 0.003 0.025 0.001 
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Table 8: Univariate estimation result- Price to book value 

Price to book value (PB)         

 
Brazil Chile Korea 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 2.636 54.211 0.034 -1.687 -1.673 -0.390 

 
** *** 

    MSE-F 1.876 64.568 0.067 -10.635 -3.648 -1.001 

 
** *** 

    Theil U 0.972 0.598 0.999 1.162 1.042 1.012 

Beta 0.001 -0.001 0.000 -0.002 0.013 -0.036 

T statistics 0.521 -0.506 -0.324 -1.091 0.629 -0.899 

p value 0.603 0.613 0.746 0.275 0.529 0.369 

R2 0.009 0.002 0.001 0.008 0.008 0.009 

       

 
Malaysia Mexico Poland 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 4.803 8.326 -0.074 10.166 0.536 0.841 

 
*** *** 

 
*** 

  MSE-F 7.164 6.656 -0.220 8.466 0.291 -3.144 

 
*** *** 

 
*** 

  Theil U 0.930 0.928 1.002 0.910 0.996 1.045 

Beta 0.006 0.016 0.025 0.308 0.026 0.068 

T statistics 2.191 2.771 0.303 0.779 1.004 0.767 

p value 0.028 0.006 0.762 0.436 0.298 0.443 

 
** *** 

    R2 0.029 0.043 0.007 0.096 0.163 0.034 

 
      

 
Russia South Africa Taiwan 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 5.685 5.539 0.618 1.779 -0.130 -1.043 

 
*** *** 

 
** 

  MSE-F 5.243 -1.686 1.144 3.255 -0.621 -2.730 

 
*** 

 
* ** 

  Theil U 0.918 1.032 0.988 0.963 1.007 1.035 

Beta 0.005 0.008 -0.017 -0.091 0.031 0.103 

T statistics 1.056 0.412 -0.676 -1.178 1.004 2.041 

p value 0.291 0.681 0.499 0.239 0.315 0.041 

      
** 

R2 0.014 0.006 0.004 0.026 0.045 0.076 
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Table 9: Univariate estimation result- Price earning 

Price earning ratio (PE) 

 
Brazil Chile Korea 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 0.903 9.640 -0.110 -1.531 1.307 0.352 

  
*** 

  
* 

 MSE-F 1.569 11.239 0.641 -10.670 2.084 0.646 

 
** *** 

  
** 

 Theil U 0.970 0.840 0.993 1.163 0.978 0.992 

Beta 0.003 0.025 0.000 -0.001 -0.001 -0.001 

T statistics 0.485 2.153 -0.575 -0.470 -1.363 -0.728 

p value 0.628 0.031 0.565 0.638 0.173 0.467 

  
** 

    R2 0.003 0.053 0.004 0.012 0.019 0.006 

 
      

 
Malaysia Mexico Poland 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 5.633 16.426 0.010 -0.089 0.206 0.723 

 
*** *** 

    MSE-F 8.179 17.761 0.020 -0.182 0.384 1.290 

 
*** *** 

   
* 

Theil U 0.921 0.835 0.9998 1.002 0.995 0.985 

Beta -0.001 -0.004 0.0000 0.000 -0.001 -0.003 

T statistics -3.023 -4.868 0.256 2.664 -0.274 -0.452 

p value 0.003 0.000 0.798 0.008 0.783 0.653 

 
*** *** 

 
*** 

  R2 0.045 0.223 0.007 0.088 0.091 0.021 

 
      

 
Russia South Africa Taiwan 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 0.509 -1.204 1.445 3.247 0.076 1.314 

   
** *** 

 
* 

MSE-F -5.689 -9.633 1.977 5.010 -0.772 -0.535 

   
** *** 

  Theil U 1.120 1.235 0.979 0.944 1.008 1.007 

Beta 0.002 0.001 0.004 0.012 -0.0008 -0.003 

T statistics 0.599 0.181 3.191 3.417 -1.3799 -1.236 

p value 0.549 0.856 0.001 0.001 0.1675 0.217 

   
** *** 

  R2 0.019 0.005 0.043 0.105 0.037 0.045 
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Table 10: Univariate estimation result – Trading volume 

Trading volume (LNVO)         

 
Brazil Chile Korea 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 2.490 0.983 0.186 1.106 -0.040 -0.343 

 
** 

  
* 

  MSE-F 0.341 0.507 0.276 1.742 -0.146 -0.955 

    
** 

  Theil U 0.995 0.993 0.997 0.979 1.002 1.012 

Beta -0.070 -0.106 0.002 -0.002 0.003 -0.039 

T statistics -0.655 -0.530 0.264 -0.098 0.068 -0.370 

p value 0.515 0.596 0.792 0.922 0.946 0.712 

R2 0.006 0.122 0.002 0.007 0.003 0.004 

 
      

 
Malaysia Mexico Poland 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 0.020 0.465 0.535 2.805 4.444 2.831 

    
** *** ** 

MSE-F -0.360 0.771 0.998 2.792 -3.280 -20.793 

  
* * ** 

  Theil U 1.004 0.991 0.989 0.968 1.050 1.424 

Beta 0.002 0.006 0.035 0.255 0.026 0.147 

T statistics 0.141 0.156 0.387 1.584 1.679 2.295 

p value 0.888 0.876 0.700 0.113 0.098 0.022 

     
* ** 

R2 0.001 0.004 0.008 0.111 0.127 0.189 

 
      

 
Russia South Africa Taiwan 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 1.066 -0.580 -0.110 -1.477 0.100 0.515 

 
* 

     MSE-F 0.153 -2.631 -1.829 -5.202 0.185 0.893 

      
* 

Theil U 0.997 1.047 1.020 1.070 0.997 0.989 

Beta -0.028 -0.042 0.010 0.043 0.010 -0.047 

T statistics -1.203 -0.644 0.571 0.744 0.571 -0.562 

p value 0.234 0.520 0.569 0.457 0.569 0.574 

R2 0.0350 0.0193 0.0046 0.0180 0.0183 0.0060 
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Table 11: Univariate estimation result- Inflation 

Inflation (INF) 

 
Brazil Chile Korea 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW -0.051 2.569 0.131 -0.124 -3.476 -3.912 

  
** 

    MSE-F -0.016 4.886 -0.024 -0.379 -8.828 -9.417 

  
*** 

    Theil U 1.001 0.938 1.000 1.005 9.339 1.139 

Beta -0.003 0.159 -0.097 0.122 1.003 1.593 

T statistics -0.203 3.683 -0.578 0.266 0.764 0.515 

p value 0.839 0.000 0.565 0.790 0.445 0.606 

  
*** 

    R2 0.00003 0.130 0.003 0.008 0.015 0.009 

 
Malaysia Mexico Poland 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW -1.760 -3.295 0.473 0.807 5.312 41.485 

     
*** *** 

MSE-F -6.477 -13.394 0.883 1.510 3.091 22.035 

   
* * *** *** 

Theil U 1.079 1.219 0.991 0.982 0.959 0.806 

Beta -0.025 1.294 0.113 0.514 -4.215 -24.413 

T statistics -0.316 0.640 0.206 0.374 -1.781 -4.269 

p value 0.974 0.522 0.836 0.708 0.075 0.000 

     
* *** 

R2 0.0004 0.010 0.007 0.087 0.190 0.473 

 
Russia South Africa Taiwan 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 0.546 -0.242 1.658 7.104 -1.753 -0.650 

   
** *** 

  MSE-F -0.755 -1.505 -0.452 3.085 -5.259 -1.531 

    
** 

  Theil U 1.013 1.026 1.005 0.964 1.064 1.019 

Beta -0.294 -0.487 1.046 4.860 1.972 -0.562 

T statistics -1.582 -2.630 1.767 3.387 0.973 -0.187 

p value 0.114 0.009 0.077 0.001 0.330 0.851 

  
*** * *** 

  R2 0.040 0.031 0.037 0.194 0.031 0.001 
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Table 12: Univariate estimation result-Short term interest rate 

Short term interest rate (MMR) 

 
Brazil Chile Korea 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 1.582 4.751 0.446 -0.172 0.704 -2.755 

 
* *** 

    MSE-F 2.547 7.292 -2.342 -0.561 0.684 -7.722 

 
** *** 

    Theil U 0.965 0.912 1.026 1.007 0.993 1.110 

Beta 0.578 2.471 -0.078 0.017 -0.206 -0.204 

T statistics 0.452 1.048 -0.611 0.047 -0.540 -0.195 

p value 0.653 0.295 0.541 0.963 0.589 0.845 

R2 0.003 0.133 0.004 0.007 0.006 0.003 

       

 
Malaysia Mexico Poland 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 0.344 -0.638 0.706 0.508 7.764 37.614 

     
*** *** 

MSE-F 0.589 -2.073 1.248 0.413 3.920 21.554 

   
* 

 
*** *** 

Theil U 0.994 1.026 0.987 0.995 0.948 0.810 

Beta -0.233 -0.231 -0.083 -0.172 -0.824 -3.789 

T statistics -0.344 -0.104 -0.244 -0.183 -1.611 -1.773 

p value 0.731 0.917 0.807 0.855 0.107 0.076 

      
* 

R2 0.002 0.004 0.007 0.086 0.137 0.168 

 
Russia South Africa Taiwan 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 0.544 -0.119 0.618 1.117 1.381 1.496 

    
* * * 

MSE-F 0.412 -5.786 1.052 0.883 1.912 2.142 

   
* * ** ** 

Theil U 0.993 1.113 0.989 0.989 0.980 0.975 

Beta -0.512 -2.607 0.115 1.328 -0.373 -0.474 

T statistics -0.698 -3.651 0.258 0.886 -0.885 -0.413 

p value 0.485 0.000 0.796 0.375 0.376 0.680 

  
*** 

    R2 0.039 0.284 0.001 0.017 0.024 0.002 
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Table 13: Univariate estimation result- Industrial production 

Industrial production (IP) 

 
Brazil Chile Korea 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 0.390 0.349 -0.974 0.563 -0.678 0.372 

       MSE-F -0.662 0.620 -2.216 1.046 -6.806 -0.907 

    
* 

  Theil U 1.010 0.991 1.026 0.987 1.083 1.011 

Beta 2.770 1.024 -0.004 -0.402 -0.553 -0.672 

T statistics 0.431 0.137 -0.010 -0.609 -0.616 -0.883 

p value 0.666 0.891 0.991 0.543 0.360 0.377 

R2 0.004 0.118 0.001 0.013 0.030 0.011 

 
Malaysia Mexico Poland 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 0.500 -0.122 -0.088 -1.004 0.781 -0.683 

       MSE-F 0.751 -1.201 -0.178 -2.277 1.177 -1.592 

 
* 

   
* 

 Theil U 0.992 1.015 1.002 1.029 0.984 1.020 

Beta 0.213 -0.918 -0.063 -0.957 0.407 -0.181 

T statistics 1.068 -1.799 -0.017 -0.193 0.599 -0.086 

p value 0.286 0.072 0.987 0.847 0.549 0.932 

  
** 

    R2 0.01 0.03 0.01 0.09 0.09 0.02 

 
Russia South Africa Taiwan 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 0.434 0.552 1.072 1.148 6.918 0.658 

   
* * *** 

 MSE-F 0.825 0.922 1.369 1.752 0.648 1.058 

 
* * * ** 

 
* 

Theil U 0.984 0.978 0.985 0.979 0.993 0.987 

Beta 0.292 0.755 -0.721 -2.116 -0.735 0.004 

T statistics 0.426 0.607 -0.560 -1.016 -3.181 0.012 

p value 0.670 0.544 0.575 0.310 0.001 0.991 

     
*** 

 R2 0.007 0.013 0.006 0.014 0.099 0.0004 
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Table 14: Univariate estimation result – Term spread 

Term spread (TS) 

 
Brazil Chile Korea 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW NA 
 

-0.219 0.343 -0.278 -1.648 

       MSE-F NA 
 

-0.534 0.464 -0.759 -4.210 

       Theil U 
  

1.006 0.994 8.465 1.056 

Beta 
  

0.104 -0.512 -0.438 -2.912 

T statistics 
  

0.222 -0.587 -0.394 -0.637 

p value 
  

0.825 0.557 0.694 0.524 

R2 

  
0.003 0.019 0.005 0.020 

 
      

 
Malaysia Mexico Poland 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW -0.391 1.729 7.209 2.722 1.044 2.465 

  
** *** ** * ** 

MSE-F -1.988 0.639 7.092 2.264 1.533 3.327 

   
*** ** * ** 

Theil U 1.022 0.992 0.931 0.973 0.979 0.929 

Beta -11.412 -6.696 1.815 2.502 -0.801 -5.696 

T statistics -3.721 -1.390 0.551 1.300 -0.698 -2.083 

p value 0.004 0.165 0.585 0.194 0.489 0.037 

 
*** 

    
** 

R2 0.614 0.043 0.021 0.017 0.024 0.128 

 
      

 
Russia South Africa Taiwan 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 0.331 -0.114 0.400 -0.076 0.220 -0.351 

       MSE-F 0.171 -0.694 0.022 -0.314 0.415 -5.203 

       Theil U 0.997 1.014 0.992 1.004 0.996 1.084 

Beta -0.200 -0.280 0.333 0.487 -0.112 8.881 

T statistics -1.163 -0.746 0.274 0.141 2.552 1.356 

p value 0.250 0.456 0.785 0.888 0.965 0.175 

R2 0.038 0.038 0.002 0.003 0.018 0.050 
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Table 15: Univariate estimation result- Momentum 12 month 

Momentum 12 month (MM12) 

 
Brazil Chile Korea 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW -2.343 -5.745 1.125 1.929 0.151 -2.281 

   
* ** 

  MSE-F -8.927 -15.339 1.794 2.089 0.259 -5.297 

   
** ** 

  Theil U 1.165 1.320 0.980 0.975 0.997 1.072 

Beta -0.224 -0.460 -0.071 -0.235 0.012 -0.120 

T statistics -2.558 -2.336 -1.669 -2.012 0.302 -0.949 

p value 0.010 0.019 0.095 0.044 0.763 0.343 

 
*** *** * ** 

  R2 0.143 0.299 0.017 0.050 0.004 0.013 

 
Malaysia Mexico Poland 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW -0.028 1.390 20.817 20.131 0.865 -0.637 

  
* *** *** 

  MSE-F -0.630 -1.401 25.414 6.717 0.806 -1.678 

   
*** *** * 

 Theil U 1.007 1.018 0.803 0.927 0.988 1.023 

Beta -0.040 -0.342 -0.177 -0.478 0.062 0.096 

T statistics -0.676 -3.205 -1.391 -1.969 1.533 -0.604 

p value 0.499 0.001 0.164 0.049 0.125 0.546 

  
*** 

 
** 

  R2 0.006 0.093 0.095 0.265 0.108 0.030 

 
Russia South Africa Taiwan 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 0.993 2.491 -0.031 0.219 -0.496 4.795 

 
* ** 

   
*** 

MSE-F -4.936 -0.230 -0.597 0.371 -1.433 1.959 

      
** 

Theil U 1.102 1.004 1.007 0.995 1.017 0.977 

Beta 0.048 -0.0897 -0.030 0.035 0.037 -0.186 

T statistics 0.847 -0.4675 -0.542 0.235 0.558 -0.898 

p value 0.397 0.64011 0.587 0.814 0.577 0.369 

R2 0.094 0.074 0.003 0.001 0.021 0.025 
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Table 16: Univariate estimation result – Mean reversion 

Mean Reversion (MR) 

 
Brazil Chile Korea 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW -3.297 -1.688 2.102 4.857 0.062 -2.061 

   
** *** 

  MSE-F -16.210 -25.749 3.028 6.381 -0.065 -6.348 

   
** *** 

  Theil U 1.475 2.657 0.964 0.929 1.001 1.088 

Beta -0.118 -0.427 -0.067 -0.222 0.008 -0.036 

T statistics -1.581 -3.253 -2.571 -2.388 0.308 -0.571 

p value 0.114 0.001 0.010 0.017 0.758 0.568 

  
*** *** *** 

  R2 0.066 0.473 0.044 0.107 0.006 0.009 

 
Malaysia Mexico Poland 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 0.243 0.650 7.419 36.178 -0.046 -0.066 

   
*** *** 

  MSE-F 0.319 0.674 -25.797 2.990 -0.823 -1.390 

    
** 

  Theil U 0.996 0.992 1.678 0.965 1.014 1.020 

Beta -0.004 -0.042 -0.183 -0.631 -0.002 0.034 

T statistics -0.092 -0.353 -1.706 -2.846 -0.055 -0.351 

p value 0.926 0.724 0.088 0.004 0.955 0.726 

   
* ** 

  R2 0.001 0.003 0.116 0.436 0.025 0.037 

 
Russia South Africa Taiwan 

 
1 quarter 4 quarter 1 quarter 4 quarter 1 quarter 4 quarter 

ENC-NEW 1.228 5.098 0.920 2.738 0.287 0.099 

 
* *** 

 
** 

  MSE-F 1.865 8.544 1.527 3.960 -0.002 -5.416 

 
** *** * *** 

  Theil U 0.965 0.863 0.981 0.948 1.000 1.078 

Beta -0.072 -0.259 -0.022 -0.124 -0.032 -0.175 

T statistics -2.097 -2.902 -0.717 -1.476 -0.599 -1.197 

p value 0.036 0.004 0.473 0.140 0.549 0.231 

 
** ** 

    R2 0.074 0.246 0.009 0.051 0.027 0.064 
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6.4 Estimation analysis 

In general the 4 period ahead forecast (1 year ahead) shows better results than the 1 period 

forecast (1 quarter ahead), both in IS and  OOS. In particular, 0.18% of regressions for 1 

period forecast are IS significant and 45% are OOS significant. Whereas, these figures of 

4 period forecast are 33% and 51%, respectively. The longer horizon has also higher 

number of variables that are both IS and OOS significant (22% compared with 12% of the 

1 period forecast). 

Table 17: Number of significant statistics- 1 quarter ahead forecast 

  OOS IS 

both IS 
and 
OOS 

ENC-
NEW MSE-F Theil U 

DA 3 1 0 3 2 3 

DY 3 1 0 1 3 4 

INF 3 2 2 2 2 3 

IP 5 1 1 2 4 5 

MM12 4 2 1 3 3 4 

MMR 5 1 1 2 5 7 

MR 4 3 3 3 3 4 

PB 4 1 1 3 4 5 

PE 4 2 2 3 4 6 

LNVO 4 1 0 3 1 6 

TS 2 1 0 2 2 5 

 % 41 16 11 27 33 52 

       

 Table 18: Number of significant statistics- 4 quarter ahead forecast 

  
out of 

sample 
in 

sample 
both in 
and out 

ENC-
NEW MSE-F Theil U 

DA 4 3 2 3 4 6 

DY 3 3 2 3 2 5 

INF 4 4 3 3 4 4 

IP 4 1 0 1 4 5 

MM12 5 4 3 5 2 4 

MMR 4 2 1 4 4 5 

MR 4 4 3 4 4 5 

PB 5 3 1 5 4 4 

PE 5 4 3 4 4 5 

LNVO 5 1 1 3 4 5 

TS 3 1 1 3 2 4 

% 46 30 20 38 38 52 
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Both 1 period forecast and 4 period forecasts show that Inflation, Mean Reversion, 

Momentum (12 months) and PE are the most powerful predictive variables. Both 1 period 

and 4 period forecasts show higher number of significant evidence in OOS tests relative to 

IS tests. 

6.4.1 Technical variable 

 In general the technical variables are the most significant variables.  

Mean Reversion (MR) variable exhibits highest predictability among all variables, both in 

short term and long term horizons. There is little discrepancy between IS and OOS 

evidences. Number of evidences that are both IS and OOS significant are also highest 

among all variables.  All coefficients have negative sign as expected.  

Momentum (MM12) shows relatively high predictive power, however there is an 

inequality between IS and OOS evidences. In particular, number of OOS evidences is 

much higher than IS evidences. Interestingly, all significant coefficients in long horizon 

forecast are negative which is unexpected. In short horizon, except for Poland and Russia 

all other countries exhibit negative momentum effect. It demonstrates a short term mean 

reversion. In other words, if the small firms outperform large firms, they will 

underperform 1 year later.  

6.4.2 Macroeconomic variables 

Inflation: Among macroeconomic variables Inflation shows the best predictive ability, 

both in short and long horizons. The predictive power of Inflation reflects in following 

evidences: large number of significant statistics relative to other variables, small 

discrepancy between IS and OOS evidences, large number of countries having both IS and 

OOS significant statistics. The coefficients are mainly negative as expected, except for 

Mexico and South Africa (both short and long horizons), Brazil (long horizon). The 

positive coefficient of Inflation found in Mexico, South Africa and Brazil as mentioned 

above demonstrates that returns of small firms are higher relative to large firms when 

inflation increases. One of the reasons could be the lower leverage ratio of small firms 

relative to large firms. As a matter of fact, in South Africa the large firm average 

Debt/total Assets is higher than that of small firms by 0.049 (see appendix 5). As such, the 

positive coefficient of Inflation for South Africa is plausible. As for the case of Mexico 
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and Brazil these two countries experienced some periods of hyperinflation in the early 

1990s (shown in appendix 6). This abnormality could make a biased forecast estimates for 

these countries. Therefore the estimation results of the two countries should be interpreted 

carefully.  

Short term interest rate shows fairly good predictive power and tells almost the same 

story as Inflation. Most of the variable coefficients are negative, except for South Africa 

and Brazil. Poland exhibits the best forecast where both short and long horizon show 

significant statistics in IS as well as in OOS.  

Industrial production displays large number of OOS significant evidences but few IS 

significant evidences. The Industrial production coefficients show inconsistency among 

countries. The numbers of positive and negative coefficients are almost equal. However 

the coefficients become more negative in the longer horizon.  The positive sign of 

Industrial production variables which are found in Russia (both long and short horizons), 

Poland (short horizon) tells that the small firms are more beneficial from domestic growth 

(Industrial production as a proxy) than large firms. The higher the Industrial Production 

level, the higher the returns of small firms relative to large firms. On the contrary, the 

negative coefficients which are found in Chile (short and long horizons), South Africa 

(both short and long horizons), tell that the big firms in these countries are better in 

capturing the benefits from domestic economic growth. Taiwan and Malaysia show more 

complex pictures. As for Taiwan, Industrial production has negative coefficient in short 

horizon but positive coefficient in long horizon, indicating that the small firms are better 

to capture benefit from economic growth in long term but large firms are better in doing 

so in short term. The story is totally reverse with the case of Malaysia.  

Thus, whether the small firms are better beneficial from domestic economic growth in 

Emerging markets? Based on the Univariate analysis the answer is both yes and no. The 

relation is inconsistent among countries. Most of the Industrial production coefficients are 

not robust as they are either only IS or OOS significant.  The variable shows the highest 

power in Taiwan market where both significant IS and OOS evidences are found. 

However, this robust result is found only in short horizon and the coefficient is negative.   
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 Term spread displays the least impressive predictive ability among macroeconomic 

variables. This could be as a result of poor data quality. The Term spread data is not 

available for Brazil as data of long term government bond yield is not reported in 

Datastream. In many countries the data span is short and there are a lot of missing values. 

There are only 3 countries which exhibit significant evidences of Term spread: Mexico 

(both short horizon and long horizon), Malaysia (both short horizon and long horizon) and 

Poland (both short and long horizons). Both Malaysia and Poland show negative 

significant relation between term spread and small firm premium, indicating that the small 

firms were doing worse in economic expansion and better in economic contraction. This is 

contrary with traditional expectation. The significant expected positive relation is found in 

Mexico. The most powerful predictability is exhibited in Poland (long term horizon) 

where Term spread coefficient is negative and significant in both IS and OOS tests.  

6.4.3 Financial variables  

Price earning (PE) exhibits the best predictability among financial variables. A large 

numbers of OOS and IS significant evidences are found, especially in long horizon. Long 

horizon forecast shows the best evidences of which the discrepancy between OOS and IS 

is very little. Most of the coefficients take the negative sign as expected, except for South 

Africa and Brazil. It is noteworthy that PE is comparable only among companies within 

the same industry. As such, it is not always necessarily true that small firms having lower 

P/E ratios will have higher returns relative to large firms with higher P/E as small and 

large firms might belong to different industries with different benchmarks. That is why the 

PE variable displays some inconsistent effects. The most proper variable to be used should 

be PEG (Price earning to growth) which is equal to PE ratio divided by the growth rate of 

earnings. However this is outside the scope of this thesis because of data availability issue.  

Price to book value (P/B) variable has fairly good predictability but there is inconsistency 

in the signs of coefficients. In most of the cases the coefficients are found to be positive, 

which is not as expected by our hypothesis. According to the hypothesis the low P/B ratio 

can be interpreted as the stock is being undervalued and would be expected to bounce 

back. However, low P/B can also mean that the company has poor prospect or use their 

assets inefficiently. With such argument, the low P/B ratio can lead to bad expected 
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returns. This could explain for the positive sign of coefficients that are observed. 

Interestingly, there are more negative coefficients in the long horizon forecast, indicating 

that the price effect (being undervalued if low PE) works better in long term and the 

performance effect (being inefficient if low PE) works better in short term. This is 

plausible as it takes time to uncover the undervalued stocks but the bad performance 

indicator can affect immediately to the next period returns. P/B variable works best in 

Malaysia market where coefficients are positive in both short and long horizon forecasts 

and both IS and OOS statistics are significant. 

Dividend yield (DY) and Leverage (DA) exhibit equal predictive powers. Both of them 

show better results in longer horizon where number of IS and OOS evidences are fairly 

equal. Dividend yield (DY) coefficients are found to be positive as expected, except for 

Russia in short horizon and Poland in long horizon. It is common expectation that the 

higher the DY the higher the expected returns. Nevertheless, how investors react to 

dividend pay-out ratio depends on preferences of different investor groups. Some groups 

of investors treat dividend as bad sign for future growth due to less retained earnings left 

for future investment. This is especially important for small firms which need a lot of 

capital for investment. Furthermore, the group of investors who invest in small firms are 

the ones with longer outlook and do not require frequent cash flow payment. This group 

could include hedge funds or long term investors. As a consequence, high dividend paying 

firms could be discredited and punished by this group of investors. The DY variable 

works best in Malaysia and Korea markets where both IS and OOS are significant, 

however, these significances only appear in long horizon forecast. In short horizon 

forecast there is no country where both IS and OOS are significant.  

As for Leverage variable (DA) the coefficients are found to be negative as expected, 

except for Taiwan and Russia in long horizon forecast and Mexico and Russia in short 

horizon forecast. The positive relation that is uncovered in Taiwan, Russia and Mexico is 

not robust as they are only either OOS or IS significant. The best results are found in 

Korea and Russia markets in long horizon forecast where coefficients are both IS and 

OOS significant and the coefficient is negative. Again, estimation results of financial 

variables should be interpreted with care when comparing different groups of firms as 
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there are other factors that may involve and affect to the estimation results. For example, 

high leverage ratio does not necessary mean bad for all types of firms. Under- leveraged 

firms are considered not optimal if firms can earn higher rate of return than the cost of 

capital. Furthermore, the levels of optimal borrowing are varied across different groups of 

companies. Some papers suggest that the inconclusiveness in the relation between 

leverage and stock returns are because of structure of the debt, for example, short term 

and long term debt. 

Trading volume (LNVO) show the least impressive predictive power among financial 

variables, especially in short horizon. There is a big discrepancy between IS and OOS 

significant evidences. A large number of OOS significant evidences but small number of 

IS significant evidences are reported. This variable works best in Poland. Both IS and 

OOS significant evidences are found in this market for all horizons. The coefficient for 

Poland is positive which is unexpected. In some other markets negative relation is 

observed, however the results are not robust as they are only either OOS or IS significant.  

6.4.4 Dummy variable for Brazil market 

 Brazil had been considered to be unfriendly to international investors until the year 2000 

when this market officially opened door for foreign investors. In order to account for 

possible differences in the period before and after this important point of time a dummy 

variable is used in regression models. The dummy variable takes the value of 0 if it is 

before first quarter 2000 and 1 if after. The results show that the dummy variable is not 

significant in all regressions. Thus, it can be concluded that there is insignificant 

difference in returns between these two periods. (Appendix 7 presents the estimation 

results of the dummy variable). 

Partial conclusion:  In all cases the OOS tests display higher number of significant 

evidences relative to IS tests. In long horizon the amount of significant MSE-F and ENC-

NEW statistics are equal whereas in short horizon number of MSE-F significant statistics 

is higher than that of ENC-NEW. As such, in long horizon the significant forecast 

encompassing (tested by ENC-NEW) comes along with lower RMSE (tested by MSE-F). 

Whereas, in the short run more evidences of lower RMSE of the unrestricted models 

relative to restrictive models are found, but fewer evidence of forecast encompassing are 
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found. There are numerous significance evidences of Theil U statistics but the ratio is very 

close to 1, indicating that the unrestricted models have better forecast quality relative to 

restrictive models but the difference is not very big. The long horizon forecast shows 

better result relative to short horizon. Technical variables display the best predictive 

abilities. The second best are macroeconomic variables, followed by the financial 

variables. Inflation, Mean Reversion, Momentum and PE turn out to be the best predictive 

variables. However, some coefficient signs are not as expected.  Inflation and Mean 

reversion in most cases have the coefficient signs as expected. Momentum coefficients are 

negative which is unexpected, indicating short term reversions (1 year reversion).  

  

Part VII  Multivariate analysis  

7.1 Methodology 

In this part the model selection is undertaken to find out the best multivariate model for 

each country. For model selection there are different methods that have been developed. 

For example, George and Mc Cullough (1993) have developed the Bayensian methods. 

Information criterion such as BIC are advocated by Granger, King and White (1995), 

Hansen (1999) to identify which model is the best. Some other researchers estimate a 

general model and drop as a block all variables with insignificant t-statistics. Ashley, 

Gramger and Schmalensee(1980) is one of them. In this thesis we employ the 

methodology applied in Rapach et al. (2005). The procedure is called simple general-to –

specific modelling. This method is in line with LSE methodology described in Hendry 

(1995) and Mizon (1995).  In particular, the following general model is first estimated 

including all explaining variables:  

Y
k 
 t+1 = α +β1X1,t+ βM.XM,t +γ.Yt +u

k 
t+1                                                              

If the smallest t-statistic is smaller than 1.645 (critical value for 10% significant level) the 

variable corresponding to the smallest t- statistics is excluded from the model. The model 

is re- estimated and the screening process is continued until all variables in the model are 

significant. Until the end of the process if none of the explaining variables are significant 

the benchmark model – the AR(1) model- will be the selected model. The benchmark 
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model is the model including intercept and the lagged term of dependent variable. If one 

or more of the explaining variables are included in the selected model, the out –of -sample 

forecasts are then recursively estimated to compare the selected model with benchmark 

model using MSE-F and ENC-NEW statistics. 

7.2 Multivariate estimation result  

Table 19: Model selection for each country (general to specific model by OLS) 

  1 quarter 4 quarter 

  
significant 
variables R2 significant variables R2 

Brazil  - 
 

IP, MMR,INF,PB,PE, MR, LNVO, 0.72 

Chile  MMR, INF, MR, TS 0.13 MMR, PE, DA, MR, TS 0.39 

Korea - 
 

DY,DA,MM12,MR 0.27 

Malaysia  IP,MMR,DY, PB, TS 0.24 MMR,DY,PB,PE,MM12,TS, 0.58 

Mexico MR 0.11 MMR, INF, DY, PB,PE,MM12, MR, LNVO, TS 0.68 

Poland MMR,LNVO 0.24 IP,MMR, DY, PB, PE,MM12,LNVO, TS 0.73 

Russia INF, DY, PB, PE, MR 0.27 MMR, DY, PB, PE, MR 0.60 
South 
Africa MMR, INF, DY, PE,  0.11 INF,DY,PE,MM12,LNVO 0.34 

Taiwan IP 0.09 PB,MR,LNVO, 0.23 

Note: IP: Industrial production, INF: inflation, MM12: momentum 12 months,  LNVO: trading volume,      

MMR: short term interest rate, TS: term spread, DY: Dividend yield, PB: price to book value, DA: Debt/total 

assets, MR: mean reversion . For more detailed estimation results( number of observation, coefficient, 

statistics) of multivariate models in Appendix 13 

7.2.1 General finding 

Fairly good models are obtained for each country, except for Brazil and Korea in short 

horizon where the benchmark AR(1) model becomes the selected model. The results show 

relatively high consistence with the Univariate analysis. Similar with the results found in 

Univariate modelling the most powerful variables include Short term interest rate(MMR), 

Mean Reversion(MR),  Dividend Yield(DY),Inflation (INF), and Price earning (PE). 

Again, momentum variables exhibit the best predictive ability, followed by 

macroeconomic variables and lastly financial variables. It is also observed that the highest 

predictability is found in the longer horizon, reflected in both bigger number of significant 

predictive variables and bigger number of significant evidences for each variable. 
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Table 20    Out of sample tests of country’s selected model  

Country 1 quarter   4 quarter  

Brazil  ENC-NEW MSE-F Theil U 
 

ENC-NEW MSE-F Theil U 

 
NA NA NA 

 
20.385318 10.455897 0.8490275 

     
*** *** 

 Chile  9.6149036 11.886399 0.8699751 
 

21.948236 22.458274 0.7713896 

 
*** *** *** 

 
*** *** 

 Korea 
    

0.186794 -18.47196 1.3240451 

        Malaysia 16.393958 11.598738 0.8828853 
 

69.152645 52.128917 0.672323 

 
*** *** *** 

 
*** *** 

 Mexico 7.4190126 -25.79657 1.6781601 
 

38.077603 -19.29809 1.3469223 

 
*** 

   
*** 

  Poland 18.388232 23.474726 0.782193 
 

48.151018 49.245994 0.5950773 

 
*** *** *** 

 
*** *** 

 Russia 6.2760855 5.8468181 0.9002535 
 

66.88434 79.729326 0.4885802 

 
*** *** * 

 
*** *** 

 South 
Africa 8.6738687 11.059726 0.901519 

 
23.413432 24.15316 0.7932758 

 
*** *** * 

 
*** *** 

 Taiwan 6.9182038 0.6479379 0.9930307 
 

-0.595817 -12.2246 1.1820405 

  ***             

*** is significant at 1%, ** is significant at 5% and * is significant at 10%. For Theil U, bold 

values indicating significance. 

Most of the selected models are OOS significant, except for Korea and Taiwan. The R2 is 

much higher in the longer horizon. It could be as a result of higher number of variables 

included relative to shorter horizon. The Theil U statistics of multivariate models show 

better significance ( much lower than 1) than the Univariate models, especially in longer 

horizon. This indicates better forecast qualities from longer horizon. There are some cases 

where variables are significant in univariate but not in multivariate regressions and vice 

versa. The reason could be the interaction between variables causing insignificances in 

Multivariate models or the omitting values causing insignificances in Univariate models. 

7.2.3 Estimation result analysis 

Malaysia, Russia and South Africa, Chile are the countries that exhibits most robust 

estimation results in term of high number of significant variables, both in Univariate 

models as well as the multivariate models; high similarity in significant variables between 
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the short and long horizon forecasts, high consistence between the Univariate and 

Multivariate estimation results.  

As for Mexico and Poland the selected models are both IS and OOS significant. All 

significant variables in short horizon model are included in the long horizon models. 

However, there are big numbers of variables that have predictive power only in long 

horizon but not in short horizon, indicating the lagged effects of these variables. Mexico 

shows only ENC-NEW significant statistics but not MSE-F and Theil U significant 

statistics, indicating that the unrestricted model encompasses the restricted model, but not 

having higher MSE relative to benchmark model.  

Brazil, Korea and Taiwan exhibit high discrepancy between short horizon and long 

horizon. The short horizon has fewer significant variables relative to long horizon. 

Especially, Brazil has no significant variable in the short horizon. The selected 

multivariable models for Taiwan (long horizon) and Korea (both in short and long 

horizon) cannot be considered as robust as they fail to win the OOS tests. 

As for single variable predictive power, the Short term interest rate (MMR) has the 

highest predictive power in multivariate modelling, presenting in 66% models of all 

countries in long horizon and 44% in short horizons. The coefficients are mostly negative 

as expected, except for Chile (in both short and long horizon), Brazil (long horizon) and 

Poland in long horizon. The positive relation demonstrates that the higher the short term 

interest rate the higher the return of small firms relative to large firms. This is plausible 

for the case of Chile as the debt ratio of small firms in this country on average are lower 

than that of large firms (see Appendix 8). 

 

 

 

 

 

 

 

 



68 
 

Table 21: Significant variables in multivariate models-1 quarter horizon 

  Countries 
IS 

significant 

 IS and 
OOS 

significant 

MMR Chile, malaysia,Poland,Southafrica 4 4 

INF Chile, Russia, South Africa 3 3 

MR Chile, Mexico, Russia 3 3 

DY Korea,Russia, South Africa 3 2 

PB Malaysia, Russia 2 1 

PE Russia,Southafrica 2 2 

IP Malaysia, Taiwan 2 1 

TS Chile 1 1 

LNVO Poland 1 1 

Table 22: Significant variables in multivariate models-4 quarter horizon 

  Countries 
IS 

significant 

IS and 
OOS 

significant 

MMR Brazil, Chile, Malaysia, Mexico, Poland, Russia 6 6 

INF Brazil, Mexico, South Africa 3 3 

MR Brazil, Chile, Korea, Mexico, Russia, Taiwan 6 4 

MM12 Korea,Malaysia, Mexico,Poland,South Africa 5 4 

DY Korea, Malaysia, Mexico, Poland, Russia, South Africa 6 5 

PB Brazil,Malaysia,Mexico,Poland,Russia,Taiwan 6 5 

PE Brazil, Chile, Malaysia,Mexico,Poland,Russia, South Africa 7 7 

TS Chile, Malaysia, Mexico,Poland 4 4 

IP Brazil, Poland 2 2 

LNVO Brazil,Mexico,Poland,Southafrica, Taiwan 5 4 

DA Chile, Korea 2 1 

 

For the case of Brazil there were some periods of hyperinflation in the early 1990s, as a 

consequence the short term interests were raised to extremely high level. These outliers 

may cause biasness in estimation result. As for Poland, despite the positive significances 

in  Univariate models both in short and long horizons, the MMR variable turns to be 

negative in long horizon multivariate model. The change in coefficient sign could be 

caused by interaction with other variables.  

 Mean reversion (MR) is the second best predictive variables, of which the predictive 

ability is stable over time and across countries. The sign is also persistently negative as 



69 
 

expected. There is a high consistency between results of Univariate modelling and 

Multivariate modelling.  

Price earning (PE) again shows its highest power among financial variables. However, 

there exists a big discrepancy between the short and the long horizon. The variable has 

higher effect on small firm premium in the longer horizon. The coefficient signs are 

inconsistent across countries. Nevertheless, the negative sign dominates which supports 

the traditional expectation. As explained in the Univariate analysis part, a proper care 

should be taken when interpreting the PE estimation result as it is hardly find a 

comparable PE benchmark for both small and large firms. Again, a better variable to be 

used should be PEG. 

Inflation (INF) shows a relatively high frequency in selected models of countries. 

However, INF loses its first ranking in multivariate modelling to MMR. Inflation and 

short interest rate are expected to be highly correlated so they can be somehow 

exchangeable in modelling. Similar as in Univariate modelling the INF coefficients are 

mostly negative as expected except for South Africa and Brazil. Smaller leverage ratios of 

small firms relative to large firms can be the explanation for positive relation found in 

South Africa. As for Brazil, the hyperinflation in the yearly 1990s might be the reason for 

unexpected relationship.  

Industrial production (IP) has modest predictive power which represented by 2 significant 

evidences found in Malaysia and Taiwan in short horizon and 2 significant evidences in 

Brazil and Poland in long horizon. Taiwan is the only country which exhibits significant 

negative coefficient of IP variable (in short horizon). All other significant coefficients are 

positive as expected, indicating that small firms benefit better from Industrial production 

growth (proxy for economic growth) than the large firms. Some negative significant 

variables in Univariate models turn to be insignificant in the Multivariate models, making 

a more positive trend in the sign of IP variable in Multivariate models.  

Price to book value (P/B) exhibits some predictive power in the short horizon and high 

predictive power in the long horizon. The coefficients are more often positive than 

negative. The positive relation tells that if the small firms have lower P/B ratio relative to 

large firms they tend to have lower returns relative to large firms and vice versa. The 
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explanation could be that the low P/B indicates inefficiency in asset utilization, leading to 

the punishments in future stock returns. The results of multivariate models are in line with 

the results shown in Univariate model estimation. 

Trading volume (LNVO) seems to work better in the long horizon. Trading volume 

presents in the multivariate model of only 1 market (Poland) in short horizon but appears 

in the selected models of 5 markets in the long horizon. In half of the cases the 

coefficients are negative as expected. 

Term Spread (TS) shows rather modest presence in selected multivariate models for short 

horizon but high frequency in the long horizon, indicating that the business cycles may 

affect rather indifferently to all types of firms in the short term (1 quarter) but affect 

discriminately to small versus large firms in the longer horizon (1 year). The signs of the 

coefficients are both negative and positive.  

Momentum (MM12) shows no predictive power in the short horizon but fairly good 

predictive power in the longer horizon. Except for South Africa, all other significant 

coefficients take negative values, indicating a 1 year mean reversion. This is in line with 

the results found in Univariate models.  

Debt/total asset (DA) has the lowest predictability. DA shows predictive power in Korea 

and Chile in long horizon. However the multivariate model of Korea fails to win the OOS 

tests so it is disregarded. There is no presence of DA in the short horizon multivariate 

models.  In some markets the variable is significant in Univariate models but turns to be 

insignificant when interacting with other variables. All the coefficients are positive as 

predicted by Preposition 2 of Modigliani and Miller (1958).   

Partial conclusion:  The selected variables appear to have good predictive powers. 

Predictive abilities are higher in longer horizon. Short term interest rate, Inflation, Mean 

Reversion, DY and PE are the best predictive variables. There is high consistence 

between the Univariate model results and the Multivariate model results. The multivariate 

models of Brazil and Korea in short horizon include no conditional variable and the AR(1) 

is the selected model. Most of all selected models are OOS significant, except for Taiwan 

in short horizon and Korea in long horizon. This indicates that selected multivariate 
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models are stable and robust. The high significance in Theil U statistics (much lower than 

1) indicates good forecast quality of the models, especially in longer horizon. 

 

Part VIII  Investment strategy  
 

In this part I will present an investment strategy using the significant predictive models 

which have been tested. Firstly the investment strategy will be presented and thereafter the 

outcomes of this investment will be analysed. International investors when investing in 

Emerging market prominently hold large cap stocks. However, the predictive models 

studied in this thesis enable them to improve their large cap portfolio by including small 

cap stocks in good timings. Predictions of the models can guide investors when to 

efficiently switch between large cap and small cap stocks.  The outcome of this dynamic 

diversified investment strategy will be compared with those of the benchmark large cap 

portfolio in term of rates of return and sharp ratios, in 1 quarter horizon as well as 4 

quarter horizon. 

8.1 Investment strategy 

Assume that initially investors hold a portfolio of large cap stocks. To improve the 

investment performance the investors can switch part/all of their portfolio to small cap 

stocks basing on the results of predictive models. Every quarter investors use the 

predictive models tested in earlier Parts to forecast the small firm premium in the next 

period/4 periods. Only the models which are both IS and OOS significant will be used for 

prediction. If the forecasts show that in the next period/4 periods the small cap stocks will 

outperform large cap stocks (  ̂ >0) they will switch α% of their portfolio to small cap 

stocks in the next period/4 periods. Otherwise investors will invest 100% in large cap 

stocks. The realized returns of the investment portfolio are equal to the actual returns of 

large cap index in periods when investors only put money in large cap stocks; and equal to 

the actual returns of small cap index (if switching weight is 100%) or a combination of 

returns of large and small cap indeces (if switching weight is less than 100%) in periods 

when investors switch to small cap stocks. As a starting point we take α =50% so that 
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proportions of large caps and small caps are balanced. However, scenario analysis with 

different switching weights (α =75% and α =100%) will also be considered. Following 

Bauer et al.(2003) I will first take the low transaction cost of 25 basic point single trip 

which is equal to derivative (index future contract) transaction cost. Scenarios of higher 

transaction costs, including 50, 100 and 150 basis points are also considered. The sharp 

ratios are also measured to estimate the return per unit of risk of the portfolios. Sharp 

ratios are more intuitive when comparing different target groups as it shows the risk 

adjusted return.  

Figure 5: Returns of diversified portfolio versus large cap portfolio (transaction cost=25 

basis points, α=50%) 

   

 

Table 23: Performance of diversified portfolio versus large cap portfolio – 1 quarter horizon 

(transaction cost = 25% basis point single trip) 

  50% switch 75% switch 100% switch large cap 

  return sharp return sharp return sharp return sharp 

Brazil 
 
insignificant                

Chile  0.0352 0.1587 0.0412 0.1990 0.0471 0.2286 0.024748 0.067674 

Korea insignificant      
 

  
 

    

Malaysia 0.0298 0.1366 0.0319 0.1464 0.0340 0.1545 0.026612 0.119293 

Mexico 0.0954 0.2250 0.1155 0.2115 0.1356 0.1914 0.056575 0.064048 

Poland 0.0244 0.0074 0.0337 0.0561 0.0403 0.0886 0.012618 -0.04821 

Russia 0.0513 0.1826 0.0576 0.2085 0.0639 0.2255 0.039765 0.118799 

Southafrica 0.0338 0.0584 0.0402 0.1032 0.0466 0.1325 0.022296 -0.03254 

Taiwan 0.0284 0.0824 0.0312 0.0934 0.0339 0.1031 0.023517 0.060349 
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Table 24   : Performance of diversified portfolio versus large cap portfolio – 4 quarter 

horizon (transaction cost = 25% basis point single trip) 

  50% switch 75% switch 100% switch large cap 

  return sharp return sharp return sharp return sharp 

Brazil 0.3074 0.2962 0.3452 0.2966 0.3830 0.2894 0.2329 0.2008 

Chile  0.1152 0.2339 0.1353 0.3067 0.1554 0.3604 0.0766 0.0546 

Korea 0.1360 0.2444 0.1408 0.2614 0.1457 0.2763 0.1273 0.2090 

Malaysia 0.0926 0.2098 0.0958 0.2204 0.0990 0.2301 0.0871 0.1892 

Mexico 0.3315 0.4716 0.4160 0.4821 0.5005 0.4486 0.1636 0.0689 

Poland 0.0528 -0.0013 0.0948 0.1270 0.1368 0.2514 -0.0298 -0.2097 

Russia 0.1011 0.1385 0.1167 0.1731 0.1323 0.1999 0.0710 0.0557 

Southafrica 0.1278 0.1119 0.1529 0.2082 0.1781 0.2778 0.0788 -0.1030 

Taiwan OOS insignificant             

8.2 Investment outcome 

The investment outcome (transaction cost =25 basic point single trip) is presented in 

tables 23, 24 and figure 5. The performance of diversified portfolio with different 

scenarios α=50%, α= 75% and α=100% are compared with those of the benchmark large 

cap portfolios. As for Brazil investment strategy is carried out only for 4 quarter horizon 

as the selected multivariate model for 1 quarter horizon contains no conditional variable 

so that the model is disregarded. Similar situation is applied for Korea. As the multivariate 

model for Korea in 4 quarter horizon is only IS significant but not OOS significant I 

disregard this model and take only DY for forecasting small firm premium. DY is the only 

variable that is both IS and OOS significant in Univariate model. For the case of Taiwan 

the investment strategy is applied only for 1 quarter horizon as the multivariate model for 

4 quarter horizon is not OOS significant. 

Overall, the investment outcome shows that investors are better off by diversifying their 

large cap investment portfolio with small cap stocks. In all countries the rate of returns of 

the diversified portfolios are higher than those brought about by the benchmark buy and 

hold large cap portfolio, both in 1 quarter and 4 quarter horizons.  The diversified 

portfolios also provide higher sharp ratios than the large cap portfolios, indicating that the 

diversification strategy make investors better off not only in term of absolute rate of 

returns but also in term of risk adjusted returns. The results also exhibit that in all cases 
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the higher the α% (the weights of investing in small cap stocks) the higher the returns. As 

for sharp ratio, it does not always hold that the higher the α the higher the sharp ratios. In 

particular, in some countries the sharp ratio when α=100% are lower than those when 

α=75%. In such cases the benefit of diversification is reduced because the increasing rate 

of returns cannot offset by the increasing rate of variance. Thus, the scenario α=100% is 

not always the optimal asset allocation. As such, investors can choose the best option for 

their asset allocation upon their own risk aversion. 

8.3 Transaction cost scenario analysis.  

As index-based derivatives are not always available in Emerging Markets, I will further 

assume additional scenarios: 50, 100 and 150 basis point single trip (as applied by Bauer 

et al, 2003). This cost range is realistic as the trading costs in US and UK markets are 

under 100 basis point. Summary trading costs of US and UK markets are provided in 

Appendix 9. 

In general, returns and sharp ratios of the diversified portfolios are higher than those of the 

large cap portfolio under all transaction cost scenarios, except for Malaysia in 1 quarter 

horizon when transaction cost is equal to150 basis point. As for this country if the 

transaction cost is equal to 150 basis point the switching weight α should be 100% in 

order to obtain the diversification effect (figure 7 shows that if α=50% and transaction 

cost is 150 basis point the excess return of the diversified portfolio over large cap 

portfolio for Malaysia case is negative). 

Table 25 and 26 present the scenario of highest transaction cost (150 basis point single 

trip).  The scenarios of 50 and 100 basis point  are presented in Appendix 10 and 11. 
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Table 25: Scenario transaction cost = 150 basis point - 1 quarter horizon 

  50% switch 75% switch 100% switch large cap 

  return sharp return sharp return sharp return sharp 

Brazil not significant  
      Chile  0.028 0.097 0.034 0.141 0.040 0.175 0.025 0.068 

Korea not OOS significant 
     Malaysia 0.025 0.103 0.027 0.114 0.029 0.123 0.027 0.119 

Mexico 0.088 0.198 0.108 0.193 0.128 0.178 0.057 0.064 

Poland 0.021 -0.012 0.030 0.037 0.037 0.070 0.013 -0.048 

Russia 0.046 0.156 0.052 0.183 0.058 0.201 0.040 0.119 

Southafrica 0.028 0.009 0.034 0.057 0.041 0.093 0.022 -0.033 

Taiwan 0.025 0.068 0.028 0.079 0.031 0.089 0.024 0.060 

 

Table 26: Scenario transaction cost = 150 basic point- 4 quarter horizon 

  50% switch 75% switch 100% switch large cap 

  return sharp return sharp return sharp return sharp 

Brazil 0.3025 0.2872 0.3403 0.2893 0.3781 0.2834 0.2329 0.2008 

Chile  0.1078 0.1993 0.1279 0.2743 0.1479 0.3308 0.0766 0.0546 

Korea 0.1319 0.2327 0.1367 0.2495 0.1415 0.2644 0.1273 0.2090 

Malaysia 0.0887 0.1939 0.0919 0.2046 0.0951 0.2145 0.0871 0.1892 

Mexico 0.3258 0.4587 0.4103 0.4728 0.4948 0.4418 0.1636 0.0689 

Poland 0.0458 -0.0219 0.0878 0.1057 0.1298 0.2304 -0.0298 -0.2097 

Russia 0.0955 0.1230 0.1111 0.1583 0.1267 0.1861 0.0710 0.0557 
South 
Africa 0.1212 0.0796 0.1464 0.1797 0.1715 0.2528 0.0788 -0.1030 

Taiwan OOS insignificant             

 

Figure 6: 1 quarter horizon excess returns of diversified portfolio over the large cap portfolio 

under different transaction costs- the case where α =50%.  
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The sharp ratios of the portfolios with different switching weights beat the benchmark 

large cap portfolio in all countries, except for Malaysia in 1 quarter horizon.  As for 

Malaysia, in order to gain diversification effect the switching weight should be 100% if 

transaction cost is 150 basis points. 

As the figure 7 shows there are some countries (Mexico, Russia) where the sharp ratio 

does not always positively increases with α ratio. The graph also shows that for Malaysia 

the sharp ratio of the portfolio could be lower than that of the default large cap portfolio if 

α =50% or 75%. As for 4 quarter horizon the same pattern occurs, however, in all 

countries the sharp ratios of diversified portfolio are higher relative to large cap portfolio 

even with the highest transaction cost of 150 basis points. 

Figure 7: 1 quarter horizon excess sharp ratio of diversified portfolio over the large cap 

portfolio at different switching weight α (50%, 75% and 100%). Transaction cost is equal to 

150 basis point single trip.  

 

Partial conclusion:  The investment strategy presented above shows the predictive 

models tested earlier can help investors to efficiently implement a dynamic investment by 

diversifying their large cap portfolio with small cap stocks. The investment strategy 

analysis shows that under all possible scenarios of transaction cost it is possible to create 

a style diversified portfolio which outperforms the large cap stock portfolio as long as 

investors can choose the right switching weight upon certain level of transaction cost. The 

diversified portfolio provides higher absolute returns as well as higher risk adjusted 

returns. Nevertheless, to implement this strategy in practice it is essential that the small 

cap/large cap index funds are available for investors to trade; otherwise  investors have to 
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mimic the indeces by holding all the securities in the indeces. Alternatively investors can 

create a statistical sample of the indeces and hold "representative" securities. Finally, 

having small /large cap indeces and index-based products are very beneficial.  

 

 

Part IX Conclusion  
 

This thesis attempts to study the predictability of small firm premium in Emerging 

markets.  All stocks in 9 Emerging countries including Brazil, Chile, Malaysia, Mexico, 

Korea, Russia, Poland, South Africa, Taiwan  are collected, ranked and grouped to create 

small cap index (including small and mid cap stocks) and large cap index (including the 

top 20% highest capitalized firms) for each country. From these two indeces the financial 

ratios are obtained for each cap-based group. The estimations are done for both 1 quarter 

ahead forecast and 4 quarter ahead forecast to compare the return generation mechanisms 

between the short horizon (quarterly) and longer horizon (annual returns).A predictive 

model is employed to test the predictability ability of 11 variables including financial, 

technical and macroeconomic ones. Both in- sample and out- of- sample tests are 

undertaken to test firstly predictive power of every single variable in Univariate models 

and then the combined predictive powers in Multivariate models. The general- to- specific 

model selection process is employed to find the best multivariate model for each market. 

The selected multivariate models are then also OOS tested.  

The findings of this thesis are as follows. First, the small firm excess returns did not exist 

in all countries during the study period. In the period from 1990 to 2012 there were only 

three out of nine countries where the small firms outperformed the large firms in 1 quarter 

horizon. As for 1 year horizon this figure were four out of nine countries. In a global 

level, the small firms did not outperform large firms both in 1 quarter horizon as well as 

in 1 year horizon. This finding is not in line with a body of literature saying that the small 

firms beat large firms. Nevertheless the reported small firm premiums in literature are 

mostly in a longer horizon, often more than 3 years. The findings in this thesis are drawn 

only from rather short horizons (1 quarter and 1 year).  However, my findings also show 
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that small cap stocks performed better in the longer term, which is consistent with 

findings of a body of literature. Second, this study exhibits that the small firm premiums 

are predictable. Technical variables prove to be the best predictive variables, followed by 

macroeconomic and financial variables. The most significant variables in Univariate 

models carry forward their predictive power to the Multivariate models. Third, Short term 

interest, Inflation, Mean reversion, Dividend yield and Price earning show the best 

abilities in predicting small firm premium, both in Univariate and Multivariate models. 

The estimation results look better in the long horizon (4 quarter horizon) than in the 1 

quarter horizon. Fourth, there are evidences in some countries showing that the small 

firms benefit better from economic growth (Industrial production as a proxy) relative to 

large firms, however, the predictive power is modest and there is inconsistency among 

countries.  The multivariate models are stable and robust as most of them are both IS and 

OOS significant. Fifth, this research also shows that comparing with buying and holding 

large cap stocks in Emerging markets investors can be better off by investing in a style 

rotation portfolio combining between large cap s and small cap stocks. The forecasts from 

predictive models can be used to guide investors when to diversify between small and 

large firms. This diversified portfolio beats the traditional large cap portfolio in term of 

absolute returns as well as risk adjusted returns.  

The results found in this research are very useful for international investors when 

investing in Emerging markets. Knowing the factors that affect the small firm excess 

returns the international investors can optimize their investment strategy. This research 

also contributes to the limited literature on predictability of small firm premium in 

Emerging Markets. It could be interesting for further research to investigate the 

predictability of macro and financial variables with more deep inside characteristics, for 

instance, expected and unexpected inflation, long term and short term debt.  Lastly, the 

findings in this study stress the importance of creating small/large cap indeces as well as 

index based products.   

 

 

 

  



79 
 

Reference list 

 

Adger,2011. Forecasting the Size Premium Over Different Time Horizons, Advanced Risk & Portfolio 

Management Research Paper Series 10/2011. 

Arditti, F. D. (1967): Risk and Return on Equity, Journal of Finance 22 (1), pp. 19-36. 

Ball, R., 1978, Anomalies in relationships between securities’ yields and yield-surrogates, Journal of 

Financial Economics, June-Sept., 103-126. 

Balvers, R., Wu, Y., & Gilliland, E. (2000). Mean Reversion Across National Stock Markets and 

Parametric Contrarian Investment Strategies. The Journal of Finance, 55, 2, 745-772. 

Balvers, Ronald J., Thomas F. Cosimano, and Bill McDonald, 1990, Predicting stock returns in an 

efficient market, Journal of Finance 45, 1109- 1128. 

Banz, R. W. (1981) The relationship between return and market value of common stocks, Journal of 

Financial Economics, 9, 3–18. 

Barro Robert, J., 1990 The stock market and investment  . Review of financial studies, 2-115-131 

Basu, S., 1977, Investment performance of common stocks in relation to their price-earnings ratios: A 

test of the efficient market hypothesis, Journal of Finance, June, 663 682. 

Bauer, R., Derwall, J., Molenaar, R.: The real-time predictability of the size and value premium in 

Japan. Pac.-Basin Finance J. 12, 503–523 (2004) 

Bhandari, L. C. (1988): Debt/Equity Ratio and Expected Common Stock Returns: Empirical Evidence, 

Journal of Finance, 43, pp. 507-528. 

Bodie, kane and Marcus,2010. Investments and portfolio management. Nine edition. McGrawHill 

Bossaerts, P., Hillion, P.: Implementing statistical criteria to select return forecasting models: what do 

we learn? Rev. Financ. Stud. 12(2), 405–428 (1999) 

Brennan, M.J., T. Chordia, and A. Subrahmanyam, 1998, Alternative factor speci¯cations, security 

characteristics, and the cross-section of expected stock returns, Journal of Financial Economics 49, 

345-373. 

Campbell, J., Shiller, R., 1988. The dividend-price ratio and expectations of future dividends and 

discount factors. Review of Financial Studies 1, 195–228. 

Campbell, J., Yogo, M., 2003. Efficient tests of stock return predictability. Working Paper, Harvard 

University, Cambridge, MA. 

Chan, K., & Chen, N. (1991). An unconditional asset-pricing test and the role of firm size as an 

instrumental variable for risk. Journal of Finance, 43, 309–325. 

Chan, K.C., Chen, N., 1991. Structural and return characteristics of small and large firms. Journal of 

Finance, 451– 471. 



80 
 

Chan, L.K.C., Hamao, Y., Lakonishok, J., 1993. Can fundamentals predict Japanese stock returns? 

Financial Analysts Journal 49, 63– 69. 

Chen, N. F., Roll, R., & Ross, S. (1986). Economic forces and the stock market. Journal of Business, 

59, 383–403. 

Cheol S. Eun, Wei Huang, and Sandy Lai ,2008 : International diversification with large- and small-

cap stocks . Journal of financial and quantitative analysis - Vol. 43.2008, 2, p. 489-524 

Chordia, T., Shivakumar, L.: Momentum, business cycle, and time-varying expected returns. J. 

Finance 57(2), 985–1019 (2002) 

Clark, T.E., McCracken, M.W., 2001. Tests of equal forecast accuracy and encompassing for nested 

models. Journal of Econometrics 105, 85– 110. 

Clark, T.E., McCracken, M.W., 2004. Evaluating long-horizon forecasts, Manuscript, University of 

Missouri at Columbia. 

Cochrane, J. H., 1992, ‘‘Explaining the Variance of Price-Dividend Ratios,’’ Review of Financial 

Studies, 5, 243–280. 

Cochrane, J. H., 2001, Asset Pricing, Princeton University Press, Princeton NJ. 

Cooper, M., Gulen, H., Vassalou, M., 2001. Investing in size and book-to-market portfolios using 

information about the macroeconomy: Some new trading rules. Working paper, Graduate School of 

Business, Columbia University and Krannert Graduate School of Management, Purdue University. 

Daniel, K., Hirshleifer, D., Subrahmanyam, A., 1998. A theory of overconÞdence, self-attribution, and 

security market under- and over-reactions. Journal of Finance 53, in press. 

Datar, V., N. Naik, and R. Radclie, 1998, Liquidity and asset returns: An alternative test, Journal of 

Financial Markets 1, 203-219. 

Dhaliwal, D. S. / Heitzman, S / Zhen L. O. (2006): Taxes, leverage, and the cost of equity capital, 

Journal of Accounting Research 44 (4), pp. 691–723. 

Diebold, F. X., Mariano, R. S., 1995. Comparing predictive accuracy. Journal of Business and 

Economic Statistics 13 (3), 253–263. 

Dreman, D., 1980, Contrarian investment strategy (Random House, New York).  

Estrella, A., & Mishkin, F. S. (1998). Predicting US recessions: Financial variables as leading 

indicators. Review of Economics and Statistics, 80(1), 45–61. 

Fama, E. F. and French, K. R. (FF) (1993) Common risk factors in the returns on stocks and bonds, 

Journal of Financial Economics, 33, 3–56. 

Fama, E.F., 1991. Efficient capital markets: II. Journal of Finance 46, 1575–1617. 

Fama, E.F., French, K.R., 1988. Dividend yields and expected stock returns. Journal of Financial 

Economics 22, 3 – 25. 

Fama, E.F., French, K.R., 1989. Business conditions and expected returns on stocks and bonds. 

Journal of Financial Economics 25, 23– 49. 



81 
 

Ferson, W., & Harvey, C. (1991). Sources of predictability in portfolio returns. Financial Analysts 

Journal, 47(3), 49–56. 

G. Udny Yule,1926. Why do we Sometimes get Nonsense-Correlations between Time-Series?-A 

Study in Sampling and the Nature of Time-Series.Journal of the Royal Statistical Society, Vol. 89, No. 

1. (Jan., 1926), pp. 1-63. 

George T. / Hwang C. (2009): Leverage, Financial Distress and the Cross Section of Stock Returns, 

Journal of Financial Economics, 96(1), pp. 56-79 

Geske, R., Roll, R., 1983. The monetary and fiscal linkage between stock returns and inflation. Journal 

of Finance 38 (1), 1–33. 

Giot, P., Petitjean, M.: International stock return predictability: statistical evidence and economic 

significance. Working Paper, University of Namur (2006) 

Goetzmann, W.N., Jorion, P., 1993. Testing the predictive power of dividend yields. Journal of 

Finance 48, 663– 679. 

Gordon, M., Shapiro, E., 1956, “Capital Equipment Analysis: The Required Rate of Profit”, 

Management Science,3 , 102-112. 

Goyal, A., Welch, I., 2003. Predicting the equity premium with dividend ratios. Management Science 

49, 639–654. 

Gujarati, D.N. 2003. Basic econometrics (4th ed.). Singapore: McGraw Hill. 

Harvey, C.R., 1995. Predictable risk and returns in emerging markets. Review of Financial Studies 

8,773–816. 

Harvey, D.I., Leybourne, S.J., Newbold, P., 1998. Tests for forecast encompassing. Journal of 

Business and Economic Statistics 16, 254–259. 

Hawawini, G., & Keim, D. (1999). The cross-section of common stock returns: A synthesis of the 

evidence and explanations. In D. Keim, & W. Ziemba (Eds.), Security market imperfections in world 

wide equity markets. Cambridge: Cambridge University Press. 

Hodrick, R.J., 1992. Dividend yields and expected stock returns: alternative procedures for inference 

and measurement.Review of Financial Studies 5, 357–386. 

Inoue, A., Kilian, L., 2004. In-sample or out-of-sample tests of predictability: which one should we 

use? Econometric Reviews 23, 371–402. 

Jaffe Jeffrey., Keim Donald.B., Westerfield Randolph, 1989. Earnings Yields, Market Values, and 

Stock Returns.The Journal of Finance.Volume 44, issue 1. pages 135–148, March 1989 

Jeffrey F. Jaffe,1974. “ Special Information and Insider Trading”, Joranal of Business 47 (July 1974) 

Jensen, G.R., Mercer, J.M., Johnson, R.R.: Business conditions, monetary policy, and expected 

security returns. J. Financ. Econ. 40, 213–237 (1996) 

Josef Lakonishok, Andrei Shleifer. And Robert W.Vishney, 1995. “Contrarian investment, 

extrapolation, and Risk”. Journal of Finance 50(1995),pp.541-78 



82 
 

Kao, D.-L., Shumaker, R.D.: Equity style timing. Financ. Anal. Journal. 37–48 (1999) 

Kaul,Gautam (1987) Stock returns and inflation.The Role of the Monetary Sector . Journal of 

Financial Economics 18 (1987) 253-276. North-Holland 

Keim, D.B., Stambaugh, R.F.: Predicting returns in the stock and bond markets. J. Financ. Econ. 17, 

357–390 (1986) 

Kilian, L., 1999. Exchange rates and monetary fundamentals: what do we learn from long-horizon 

regressions? Journal of Applied Econometrics 14, 491– 510. 

Kim, Myung Jig, Charles R. Nelson, and Richard Startz, 1991, Mean reversion in stock prices? A 

reappraisal of the empirical evidence, Review of Economic Studies 58, 515–528. 

Korteweg, A. (2004): Financial Leverage and Expected Stock Returns: Evidence from pure exchange 

offers, Working Paper. 

Kothari, S.P., Shanken, J.: Book-to-market, dividend yield, and expected market returns: a time series 

analysis. J. Financ. Econ. 44, 169–203 (1997) 

Lettau, M., Ludvigson, S., 2001. Consumption, aggregate wealth, and expected stock returns. Journal 

of Finance 56, 815–849. 

Lettau, M., Ludvigson, S., 2004. Understanding trend and cycle in asset values: reevaluating the 

wealth effect onconsumption. American Economic Review 94, 279– 299. 

Lettau, M., Ludvigson, S., 2005. tay’s as good as cay: reply. Finance Research Letters 2, 15–22. 

Levis, M., Liodakis, M,1999: The profitability of style rotation strategies in the United Kingdom. J. 

Portfolio management. 26(1), 73–86 (1999) 

Liew, J., Vassalou, M., 2000. Can book-to-market, size and momentum be risk factors that predict 

economic growth? Journal of Financial Economics 57, 221– 245. 

Lo, Andrew W., and A. Craig MacKinlay, 1988, Stock market prices do not follow random walks: 

Evidence from a simple specification test, Review of Financial Studies 1, 41–66. 

Lorne N. Switzer,2010: The behaviour of small cap vs. large cap stocks in recessions and recoveries: 

Empirical evidence for the United States and Canada North American Journal of Economics and 

Finance 21 (2010) 332–346 

Mankiw, N.G., Shapiro, M., 1986. Do we reject too often? small sample properties of tests of rational 

expectations models. Economic Letters 20, 139–145. 

Mark, N.C.: Exchange rates and fundamentals: Evidence on long-horizon predictability. Am. Econ. 

Rev. 85, 201–218 (1995) 

McCracken, M.W., 2004. Asymptotics for out-of-sample tests of Granger causality. Manuscript, 

University of Missouri atColumbia. 

Nelson, C., Kim, M., 1993. Predictable stock returns: the role of small sample bias. Journal of Finance 

48, 641–661. 



83 
 

Newey, W., and K. West, 1987, ‘‘A Simple, Positive Semi-Definite, Heteroskedasticity and 

Autocorrelation Consistent Covariance Matrix,’’ Econometrica, 55, 703–708. 

Newey,W. and K.D.West (1987), “A Simple Positive Semi-Definite Heteroskedasticity and 

Autocorrelation Consistent Covariance Matrix,” Econometrica, 55, 703–708. 

Nicholas Barberis, Andrei Shleifer., Robert Vishny A model of investor sentiment  Journal of 

Financial Economics 49 (1998) 307-434 

Pastor, L., Stambaugh, R. F., 2003. Liquidity risk and expected stock returns. Journal of Political 

Economy 111 (3), 642–685. 

Perez-Quiros, G., Timmermann, A., 2000. Firm size and cyclical variations in stock returns. Journal of 

Finance 55 (3), 1229–1262. 

Pesaran, H.M., Timmermann, A.: Predictability of stock returns: robustness and economic 

significance. J. Finance 50(4), 1201–1228 (1995) 

Petkova, R. (2006) Do the Fama–French factors proxy for innovations in predictive variables?, Journal 

of Finance, 61, 581–612. 

Pindyck, R. S. (1984) Risk, inflation, and the stock market, The American Economic Review, 74, 

335–51. 

Pontiff, J., Schall, L., 1998. Book-to-market ratios as predictors of market returns. Journal of Financial 

Economics 49, 141–160. 

Poterba, James, and Lawrence Summers, 1988, Mean reversion in stock prices: Evidence and 

implications, Journal of Financial Economics 22, 27-59. 

Rangvid, J. (2001). Predicting Returns and Changes in Real Activity: Evidence from Emerging 

Economies. Emerging Markets Review, 2, 309-329. 

Rangvid, J., 2001. Output and Expected Returns: International Evidence, mimeo. 

Rapach, D.E., Wohar, M.E., Rangvid, J.: Macro variables and international stock return predictability. 

Int.J. Forecast. 21, 137–166 (2005) 

Rapach, D.E., Wohar, M.E.: In-sample vs. out-of-sample tests of stock return predictability in the 

context of data mining. J. Empir. Finance 13, 231 247 (2006) 

Reinganum, M. R. (1981) Misspecification of capital asset pricing: empirical anomalies based on 

earnings’ yields and market values, Journal of Financial Economics, 9,19–46. 

Rey, D.: Market timing and model uncertainty: an explanatory study for the swiss stock market. 

Financal.Market. Portfolio Management. 19(3), 239 260 (2005) 

Richardson, Matthew, and James Stock, 1989, Drawing inferences from statistics based on multi-year 

asset returns, Journal of Financial Economics 25, 323–348. 

Rouwenhorst K. Greert , 1999. Local return factors and turn over in Emerging markets- The Journal of 

finance-Volume. LIV , No 4. August 1999 



84 
 

SanJoy Basu,(1983) The relationship between earnings yield, market value and return for NYSE 

common stocks :Further evidence. “ Journal of Financial economics 12 (june 1983). 

Saunders, A.and Tress, R. B. (1981), „Inflation and stock market returns: some Australian evidence‟, 

The Economic Record, Vol. 57, Issue 156, pp. 58-66. 

Shiller, R., 1984. Stock prices and social dynamics. Brookings Papers on Economic Activity, 457–

498. 

Shleifer, A., Vishny, R., 1997. The limits of arbitrage. Journal of Finance 52, 35-55. 

Shumway, T., Warther, V. A., 1999. The delisting bias in CRSP’s Nasdaq data and its implications for 

the size effect. Journal of Finance 54 (6), 2361–2379. 

Siegel, J. (1998). Stocks for the long run (2nd ed.). New York: McGraw Hill. 

Stambaugh, R.F., 1986. Biases in regressions with lagged stochastic regressors, Working Paper No. 

156, Graduate School of Business, University of Chicago. 

Stambaugh, R.F., 1999. Predictive regressions. Journal of Financial Economics 54, 375– 421. 

Stoll, H. R., Whaley, R. E., 1983. Transaction costs and the small firm effect. Journal of Financial 

Economics 12, 57–79. 

StuIz, R.M.. 1986, Asset pricing and expected inflation. Journal of Finance 41, 209-223. 

Wang, K.Q.: Multifactor evaluation of style rotation. J. Financ. Quant. Anal. 40(2), 349–372 (2005) 

West, K.D., 1996. Asymptotic inference about predictive ability. Econometrica 64, 1067–1084. 

White, H. (1980), “A Heteroskedasticity-Consistent Covariance Matrix Estimator and a Direct Test for 

Heteroskedasticity,” Econometrica, 48, 817–838 

 

  



85 
 

Appendix 

Appendix 1: Unit root test 

  
Number of 
observation type of stationary Tau statistics Significant level 

Brazil 
    

DA 51 
 intercept and 

trend -2.47893 no significant 

DY 72 with intercept -3.53072 significant at 1% 

INF 72 with intercept -96.73 significant at 1% 

IP 72 with intercept -6.75492 significant at 1% 

MM12 69 with intercept -4.10192 significant at 1% 

MMR 72 with intercept -3.0724 significant at 1% 

MR 61 with intercept -2.827 no significant 

PB 64 with intercept -3.33904 significant at 5% 

PE 51 with intercept -4.50166 significant at 1% 

VO 72 with intercept -4.28156 significant at 1% 

R1 72 With intercept -8.27658 significant at 1% 

     Chile      
 

  

DA 91 with intercept -4.26202 significant at 1% 

DY 91 with intercept -3.90386 significant at 1% 

INF 91 with intercept -3.02012 significant at 5% 

IP 91 with intercept -10.6063 significant at 1% 

MM12 88 with intercept -3.86773 significant at 1% 

MMR 91 with intercept -4.17944 significant at 1% 

MR 80 with intercept -2.29678 not significant 

PB 91 with intercept -3.71561 significant at 5% 

PE 91 with intercept -5.87739 significant at 1% 

VO 91 with intercept -7.79783 significant at 1% 

R1 91 with intercept -9.30121 significant at 1% 

Korea      

     DA 91 with intercept -2.84357 not significant 

DY 97 with intercept -1.90269 not significant 

INF 91 with intercept -2.62859 not significant 

IP 91 with intercept -17.6352 significant at 1% 

MM12 88 with intercept -3.09084 significant at 5% 

MMR 91 with intercept -1.72569 not significant 

MR 80 with intercept -2.15351 not significant 

PB 92 with intercept -3.50508 significant at 1% 

PE 91 with intercept -7.89367 significant at 1% 

Vo 91 with intercept -2.97127 significant at 5% 

R1 91 with intercept -8.87501 significant at 1% 
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Number of 

observation type of stationary Tau statistics Significant level 

Mexico 
    DA 91 with intercept -4.91457 Significant at 1% 

DY 91 intercept and trend -3.67542 significant at 5% 

INF 91 with intercept -1.64211 not significant 

IP 91 with intercept -10.4078 Significant at 1% 

MM12 88 with intercept -4.8 Significant at 1% 

MMR 91 with intercept -3.38707 significant at 5% 

MR 80 with intercept -3.83037 Significant at 1% 

PB 91 intercept and trend -4.22493 Significant at 1% 

PE 91 with intercept -9.48089 Significant at 1% 

VO 91 intercept and trend -4.29824 Significant at 1% 

R1 91 with intercept -10.17 Significant at 1% 

     Poland         

DA 60 intercept,trend,lag=4 -3.84263 significant at 5% 

DY 72 intercept and trend -5.21078 significant at 1% 

INF 76 intercept -3.8694 significant at 1% 

IP 76 intercept -11.66 significant at 1% 

MM12 65 with intercept 0.10746 not significant 

MMR 76 with intercept -1.83816 not significant 

MR 60 with intercept -1.59569 not significant 

PB 68 with intercept -3.84947 significant at 1% 

PE 72 with intercept -4.93833 significant at 1% 

VO 72 intercept and trend -4.36374 significant at 1% 

R1 71 intercept -6.42338 significant at 1% 

     Russia         

DA 58 with intercept -2.4719 not significant 

DY 72 intercept and trend -5.21078 significant at 1% 

INF 76 with intercept -3.8694 significant at 1% 

IP 76 with intercept -11.66 significant at 1% 

MM12 65 with intercept 0.10746 not significant 

MMR 76 with intercept -1.48457 not significant 

MR 60 with intercept -2.26537 not significant 

PB 68 with intercept -3.84947 not significant 

PE 72 with intercept -4.93833 significant at 1% 

VO 72 with intercept -4.36374 significant at 1% 

R1 71 with intercept -6.11693 significant at 1% 

 

 



87 
 

 

  
Number of 
observation type of stationary Tau statistics Significant level 

Malaysia  
    DA 91 with intercept -3.01749 significant at 1% 

DY 91 with intercept -4.19976 significant at 1% 

INF 91 with intercept -3.03097 significant at 5% 

IP 91 with intercept -8.30592 significant at 1% 

MM12 88 with intercept -3.57514 significant at 1% 

MMR 91 with intercept -1.30383 not significant 

MR 80 with intercept -1.87372 not significant 

PB 91 with intercept -4.21673 significant at 1% 

PE 91 with intercept -5.54517 significant at 1% 

Vo 91 with intercept -4.91429 significant at 1% 

R1 91 with intercept -9.23693 significant at 1% 

Taiwan     

DA 91 with intercept  -2.94302 significant at 5% 

DY 91 with intercept  -4.14571 significant at 1% 

INF 91 with intercept  -9.80092 significant at 1% 

IP 91 with intercept  -11.2317 significant at 1% 

MM12 88 with intercept  -3.77948 significant at 1% 

MMR 91 with intercept  -4.11766 significant at 1% 

MR 80 with intercept  -2.18493 significant at 1% 

PB 91 with intercept  -5.02078 significant at 1% 

PE 91 with intercept  -5.93018 significant at 1% 

VO 86 with intercept  -3.44796 significant at 1% 

R1 91 with intercept  -10.83 significant at 1% 

South Africa       

     DA 91 with intercept -9.59148 significant at 1% 

DY 91 with intercept -3.92438 significant at 1% 

INF 91 with intercept -2.23546 not significant 

IP 91 with intercept -7.59669 significant at 1% 

MM12 88 with intercept -4.12976 significant at 1% 

MMR 91 with intercept -2.02157 not significant 

MR 80 with intercept -1.82841 not significant 

PB 91 with intercept -3.26391 significant at 5% 

PE 91 with intercept -6.26409 significant at 1% 

VO 91 intercept & trend -3.85541 significant at 5% 

R1 91 with intercept -10.1723 significant at 1% 
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Appendix 2: Normality test 

    IP   INF 

country horizon Jarque Bera Pr>ChiSq 
 

Jarque 
Bera Pr>ChiSq 

Brazil 1 1110.517238 <0.0001 
 

1081.1987 <0.0001 

 
4 24.636778 0.000004 

 
27.472947 <0.0001 

Chile 1 3.651542 0.161093 
 

124.585622 <0.0001 

 
4 0.827932 0.661023 

 
1.316837 0.517669 

Korea 1 1.778772 0.410908 
 

109.101504 <0.0001 

 
4 99.731996 <0.0001 

 
91.395705 <0.0001 

Malaysia 1 48.386587 <0.0001 
 

43.79663 <0.0001 

 
4 21.761331 0.000019 

 
0.95 0.622 

Mexico 1 8.825901 0.012119 
 

4339.79564 <0.0001 

 
4 78.990573 <0.0001 

 
83.147071 <0.0001 

Poland 1 5.768397 0.0559 
 

419.249151 <0.0001 

 
4 72.402436 <0.0001 

 
0.211131 0.899815 

Russia 1 1.64517 0.439295 
 

3.342 0.189 

 
4 2.985936 0.224705 

 
37.89651 <0.0001 

S.Africa 1 232.841707 <0.0001 
 

3.865565 0.144745 

 
4 1.971503 0.373159 

 
2.155684 0.340329 

Taiwan 1 46.800683 <0.0001 
 

4.04932 0.132039 

  4 22.575276 0.000013   21.535569 <0.0001 

    DA     MM12   

country horizon Jaque Bera Pr>ChiSq 
 

Jaque Bera Pr>ChiSq 

Brazil 1 365.655934 <0.0001 
 

308.0736 <0.0001 

 
4 16.375489 0.000278 

 
22.594368 0.000012 

Chile 1 129.647889 <0.0001 
 

0.94082 0.624746 

 
4 1.681845 0.431312 

 
2.113534 0.347578 

Korea 1 2.225005 0.328735 
 

1257.19576 <0.0001 

 
4 53.200045 <0.0001 

 
1.31 0.520 

Malaysia 1 4.5421 0.1032 
 

50.465269 <0.0001 

 
4 26.87477 0.000001 

 
19.316892 0.000064 

Mexico 1 4283.699918 <0.0001 
 

2709.2322 <0.0001 

 
4 2.803 0.246 

 
25.20793 0.000003 

Poland 1 20.647944 0.000033 
 

622.162743 <0.0001 

 
4 4.659389 0.097325 

 
99.925258 <0.0001 

Russia 1 5.225005 0.073351 
 

461.710117 <0.0001 

 
4 43.296552 <0.0001 

 
1.949 0.377 

S. Africa 1 199.835999 <0.0001 
 

2.241482 0.326038 

 
4 1.29202 0.524133 

 
2.21447 0.330472 

Taiwan 1 1.737619 0.419451 
 

43.814983 <0.0001 

  4 23.286745 0.000009   16.103272 0.000319 
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    MMR   PE 

country horizon Jaque Bera 
Pr 

>ChiSq 
 

Jaque Bera Pr>ChiSq 

Brazil 1 1063.46876 <0.0001 
 

561.6671 <0.0001 

 
4 32.658999 <0.0001 

 
54.76959 <0.0001 

Chile 1 0.891 0.6405 
 

123.359831 <0.0001 

 
4 1.290851 0.524439 

 
1.075499 0.584061 

Korea 1 113.24997 <0.0001 
 

111.973597 <0.0001 

 
4 111.957776 <0.0001 

 
117.640133 <0.0001 

Malaysia 1 2.7273 0.2556 
 

1.6893 0.4297 

 
4 22.535594 0.000013 

 
0.941 0.6247 

Mexico 1 4288.600704 <0.0001 
 

4315.48202 <0.0001 

 
4 78.864562 <0.0001 

 
2.966 0.226 

Poland 1 582.336334 <0.0001 
 

753.921353 <0.0001 

 
4 23.142825 0.000009 

 
74.855887 <0.0001 

Russia 1 302.853348 <0.0001 
 

690.907765 <0.0001 

 
4 4.43328 0.108975 

 
41.470744 <0.0001 

S.Africa 1 4.98258 0.082803 
 

189.042201 <0.0001 

 
4 2.149457 0.34139 

 
2.155684 0.340329 

Taiwan 1 52.433719 <0.0001 
 

41.780712 <0.0001 

  4 22.346901 0.000014   29.677447 <0.0001 

    MR     LNVO   

country horizon Jaque Bera 
Pr 
>ChiSq 

 
Jaque Bera Pr>ChiSq 

Brazil 1 863.1043 <0.0001 
 

2.267533 0.321819 

 
4 105.156763 <0.0001 

 
26.821346 <0.0001 

Chile 1 154.006565 <0.0001 
 

1.070472 0.585531 

 
4 3.111366 0.211045 

 
1.148805 0.563041 

Korea 1 1427.642165 <0.0001 
 

0.928216 0.628696 

 
4 76.505745 <0.0001 

 
109.581672 <0.0001 

Malaysia 1 51.391214 <0.0001 
 

2.787078 0.248195 

 
4 2.31124 0.314862 

 
25.646533 0.000003 

Mexico 1 0.684237 0.710264 
 

4357.37519 <0.0001 

 
4 0.27045 0.87352 

 
87.391252 <0.0001 

Poland 1 52.9157 <0.0001 
 

0.529 0.768 

 
4 1.470937 0.479281 

 
5.388479 0.067594 

Russia 1 28.547334 0.000001 
 

0.04907 0.975763 

 
4 1.90198 0.386358 

 
28.500291 0.000001 

S.Africa 1 3.043975 0.218278 
 

158.01005 <0.0001 

 
4 1.671057 0.433645 

 
2.456692 0.292776 

Taiwan 1 32.921878 <0.0001 
 

6.978205 0.030528 

  4 18.129405 0.000116   20.087661 0.000043 
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    PB     DY   

country horizon 
Jaque 
Bera 

Pr 
>ChiSq 

 

Jaque 
Bera Pr>ChiSq 

Brazil 1 1316.005 <0.0001 
 

920.5088 <0.0001 

 
4 83.04809 <0.0001 

 
24.56439 0.000005 

Chile 1 119.8292 <0.0001 
 

119.5416 <0.0001 

 
4 1.35164 0.508739 

 
1.691146 0.429311 

Korea 1 105.7884 <0.0001 
 

124.9605 <0.0001 

 
4 106.6984 <0.0001 

 
123.8002 <0.0001 

Malaysia 1 62.2423 <0.0001 
 

3.16 0.206 

 
4 40.30136 <0.0001 

 
19.40018 0.000061 

Mexico 1 3.715114 0.156053 
 

4312.998 <0.0001 

 
4 73.59586 <0.0001 

 
4.3995 0.1107 

Poland 1 40.25709 <0.0001 
 

771.6825 <0.0001 

 
4 1.379391 0.501729 

 
59.47324 <0.0001 

Russia 1 813.1913 <0.0001 
 

488.8823 <0.0001 

 
4 47.90901 <0.0001 

 
29.72153 <0.0001 

S.Africa 1 0.991693 0.609055 
 

0.992235 0.60889 

 
4 1.976023 0.372316 

 
2.218411 0.329821 

Taiwan 1 30.97568 <0.0001 
 

43.40375 <0.0001 

  4 13.67029 0.001075   22.54582 0.000013 

  
TS 

    

country horizon 
Jaque 

Bera Pr>ChiSq 
   Brazil 1 NA 

    

 
4 NA 

    Chile 1 7.36331 0.025181 
   

 
4 3.030973 0.219701 

   Korea 1 96.18808 <0.0001 
   

 
4 75.8693 <0.0001 

   Malaysia 1 5.485152 0.064404 
   

 
4 43.6749 <0.0001 

   Mexico 1 784.3534 <0.0001 
   

 
4 26.0007 0.000002 

   Poland 1 22.44616 0.000013 
   

 
4 0.790629 0.673468 

   Russia 1 26.48245 0.000002 
   

 
4 3.382606 0.184279 

   S.Africa 1 3.873741 0.144154 
   

 
4 2.408599 0.299902 

   Taiwan 1 4.000511 0.135301 
   

 
4 3.733632 0.154615 
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Appendix 3    : MSE-F statistics- recursive scheme (cited from McCraken,2006) 
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Appendix 4: ENC-NEW statistics- Recursive scheme (cited from Clark and McCracken,2001) 
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Appendix 5: Debt/ assets time series of South Africa 

quarter small large difference quarter small large difference 

Q1 1990 -0.013 -0.067 0.054 Q3 2001 0.030 0.004 0.026 
Q2 1990 -0.015 -0.066 0.051 Q4 2001 0.033 -0.001 0.034 
Q3 1990 -0.018 -0.018 0.000 Q1 2002 0.054 0.020 0.033 
Q4 1990 -0.014 -0.013 -0.001 Q2 2002 0.047 0.020 0.027 
Q1 1991 0.000 0.020 -0.019 Q3 2002 0.042 0.022 0.020 
Q2 1991 0.015 0.022 -0.007 Q4 2002 0.040 2.391 -2.351 
Q3 1991 0.023 0.036 -0.013 Q1 2003 0.024 0.047 -0.023 
Q4 1991 0.018 0.035 -0.016 Q2 2003 0.026 0.045 -0.019 
Q1 1992 0.011 0.029 -0.018 Q3 2003 0.015 0.059 -0.044 
Q2 1992 -0.016 0.014 -0.029 Q4 2003 0.014 0.051 -0.037 
Q3 1992 0.010 0.027 -0.017 Q1 2004 0.024 0.073 -0.050 
Q4 1992 0.014 0.017 -0.003 Q2 2004 0.015 0.058 -0.043 
Q1 1993 -0.010 0.021 -0.031 Q3 2004 0.023 0.046 -0.023 
Q2 1993 -0.015 0.027 -0.041 Q4 2004 0.022 0.049 -0.027 
Q3 1993 -0.036 0.042 -0.078 Q1 2005 0.031 0.065 -0.033 
Q4 1993 -0.032 0.031 -0.063 Q2 2005 0.033 0.065 -0.032 
Q1 1994 -0.011 0.052 -0.063 Q3 2005 0.020 0.041 -0.021 
Q2 1994 -0.010 0.051 -0.061 Q4 2005 0.021 0.039 -0.018 
Q3 1994 -0.033 0.034 -0.067 Q1 2006 0.009 0.039 -0.030 
Q4 1994 -0.028 0.032 -0.060 Q2 2006 0.009 0.043 -0.034 
Q1 1995 -0.009 0.041 -0.049 Q3 2006 0.013 0.026 -0.014 
Q2 1995 0.003 0.039 -0.036 Q4 2006 0.020 0.035 -0.014 
Q3 1995 0.018 0.029 -0.011 Q1 2007 0.019 0.059 -0.040 
Q4 1995 0.022 0.040 -0.018 Q2 2007 -0.008 0.055 -0.062 
Q1 1996 0.003 0.041 -0.038 Q3 2007 -0.030 0.047 -0.077 
Q2 1996 -0.018 0.039 -0.057 Q4 2007 -0.017 0.047 -0.064 
Q3 1996 -0.038 0.026 -0.065 Q1 2008 0.021 0.067 -0.046 
Q4 1996 -0.034 0.029 -0.063 Q2 2008 0.010 0.082 -0.072 
Q1 1997 -0.013 0.008 -0.021 Q3 2008 0.021 0.058 -0.037 
Q2 1997 0.009 0.009 0.000 Q4 2008 0.046 0.062 -0.016 
Q3 1997 0.028 0.008 0.020 Q1 2009 0.038 0.070 -0.032 
Q4 1997 0.032 0.005 0.027 Q2 2009 0.035 0.072 -0.037 
Q1 1998 0.000 0.006 -0.006 Q3 2009 0.032 0.071 -0.039 
Q2 1998 -0.004 0.011 -0.014 Q4 2009 0.028 0.074 -0.047 
Q3 1998 -0.007 -0.015 0.009 Q1 2010 0.025 0.087 -0.062 
Q4 1998 -0.011 -0.004 -0.007 Q2 2010 0.031 0.086 -0.055 
Q1 1999 -0.030 0.000 -0.030 Q3 2010 0.030 0.066 -0.036 
Q2 1999 -0.016 0.013 -0.030 Q4 2010 0.035 0.064 -0.029 
Q3 1999 -0.015 0.027 -0.043 Q1 2011 0.062 0.062 0.000 
Q4 1999 -0.022 0.024 -0.046 Q2 2011 0.060 0.059 0.001 
Q1 2000 -0.013 0.022 -0.035 Q3 2011 0.058 0.066 -0.008 
Q2 2000 -0.009 0.018 -0.026 Q4 2011 0.063 0.066 -0.003 
Q3 2000 -0.035 0.026 -0.061 Q1 2012 0.070 0.065 0.006 
Q4 2000 -0.037 0.033 -0.070 Q2 2012 0.067 0.061 0.006 
Q1 2001 0.020 0.008 0.012 Q3 2012 0.073 0.067 0.006 
Q2 2001 0.028 -0.001 0.028 Q4 2012 0.080 0.071 0.008 
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Appendix 6: Inflation time series of Mexico and Brazil 

  Brazil  Mexico   Brazil Mexico 

Q1 1990 4310.22 23.49 Q3 2001 6.64 5.97 
Q2 1990 6038.53 25.15 Q4 2001 7.49 5.22 
Q3 1990 3871.13 27.97 Q1 2002 7.62 4.74 
Q4 1990 1997.17 29.6 Q2 2002 7.8 4.78 
Q1 1991 640.17 26.53 Q3 2002 7.64 5.25 
Q2 1991 373.82 24.34 Q4 2002 10.65 5.35 
Q3 1991 380 20.98 Q1 2003 15.64 5.44 
Q4 1991 447.45 19.47 Q2 2003 16.85 4.74 
Q1 1992 529.9 17.35 Q3 2003 15.22 4.07 
Q2 1992 772.46 16.26 Q4 2003 11.39 3.97 
Q3 1992 1012.3 15.45 Q1 2004 6.75 4.32 
Q4 1992 1117.31 13.22 Q2 2004 5.49 4.29 
Q1 1993 1191.33 10.89 Q3 2004 6.9 4.79 
Q2 1993 1390.56 9.99 Q4 2004 7.24 5.34 
Q3 1993 1756.94 9.6 Q1 2005 7.44 4.4 
Q4 1993 2287.34 8.62 Q2 2005 7.8 4.51 
Q1 1994 3104.74 7.26 Q3 2005 6.21 3.97 
Q2 1994 4452.97 6.92 Q4 2005 6.09 3.1 
Q3 1994 2931.62 6.75 Q1 2006 5.51 3.7 
Q4 1994 1216.33 6.94 Q2 2006 4.3 3.12 
Q1 1995 404.19 15.01 Q3 2006 3.83 3.54 
Q2 1995 81.38 33.77 Q4 2006 3.14 4.15 
Q3 1995 26.49 41.66 Q1 2007 3 4.1 
Q4 1995 23.05 48.71 Q2 2007 3.29 3.97 
Q1 1996 21.5 48.01 Q3 2007 4.01 3.99 
Q2 1996 17.61 34.13 Q4 2007 4.24 3.81 
Q3 1996 14.1 30.54 Q1 2008 4.61 3.89 
Q4 1996 10.77 28.14 Q2 2008 5.54 4.92 
Q1 1997 9.06 25.5 Q3 2008 6.25 5.48 
Q2 1997 7.76 21.29 Q4 2008 6.22 6.18 
Q3 1997 5.72 19.21 Q1 2009 5.78 6.18 
Q4 1997 5.31 17.22 Q2 2009 5.18 5.96 
Q1 1998 4.65 15.3 Q3 2009 4.4 5.14 
Q2 1998 3.74 15.13 Q4 2009 4.23 3.97 
Q3 1998 2.63 15.61 Q1 2010 4.86 4.75 
Q4 1998 1.82 17.56 Q2 2010 5.1 3.96 
Q1 1999 2.3 18.6 Q3 2010 4.6 3.67 
Q2 1999 3.27 17.87 Q4 2010 5.59 4.25 
Q3 1999 5.5 16.48 Q1 2011 6.1 3.46 
Q4 1999 8.36 13.7 Q2 2011 6.59 3.3 
Q1 2000 7.87 10.55 Q3 2011 7.14 3.37 
Q2 2000 6.59 9.54 Q4 2011 6.7 3.5 
Q3 2000 7.56 9.04 Q1 2012 5.76 3.88 
Q4 2000 6.2 8.91 Q2 2012 5 3.87 
Q1 2001 6.21 7.46 Q3 2012 5.24 4.59 
Q2 2001 7 6.87 Q4 2012 5.61 4.11 
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Appendix 7: Dummy variable estimation for Brazil market 

Variable     Coefficient Std.error T statistic P value 

1 quarter horizon 

 

IP univariate model 

DUM            -0.161020829  0.308770672     -0.52149  0.60374506 

 

MMR univariate model  

DUM               -0.091965313  0.434227288     -0.21179  0.83291325 

 

INF univariate model  

DUM                -0.155940266  0.318160413     -0.49013  0.62564244 

 

DY univariate model  

DUM                -0.092082833  0.336112452     -0.27396  0.78495488 

 

PB univariate model  

DUM                0.122364216  0.273168502      0.44794  0.65578045 

 

PE univariate model  

DUM                -0.552435023  0.530217498     -1.04190  0.30278675 

 

DA univariate model  

DUM                -0.352137898  0.220884930     -1.59421  0.11661919 

 

MM12 univariate model  

DUM                -0.206901227  0.308063436     -0.67162  0.50424348 

 

MR univariate model  

DUM                -0.622261072  0.442583511     -1.40597  0.16525627 

 

LNVO univariate model  

DUM                -0.113540553  0.400314322     -0.28363  0.77669509 

 

Note: Univariate model is estimated for every single variables, Dummy variable is included to 

see if there is a difference returns before and after the point Brazil opened the door to foreign 

investors. The results show that the dummy variable is not significant so that there is no 

difference in returns between the two periods. 
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4 quarter horizon 

 

IP univariate model 

DUM      0.650361200  1.085053612     -0.59938  0.54891843 

MMR Univariate model 

DUM                -0.449142015  1.559639280     -0.28798  0.77336347 

INF Univariate model 

DUM                -0.539126753  1.185732403     -0.45468  0.64934072 

DY Univariate model 

DUM                -0.871706204  1.063469122     -0.81968  0.41239757 

PB Univariate model 

DUM             0.537801461  1.164365976      0.46188  0.64416485 

PE Univariate model 

DUM                 -1.382200092  0.969127047    -1.42623  0.16085847 

DA Univariate model 

DUM               -0.631114008  0.652331256     -0.96747  0.33330677 

MM12 Univariate model 

DUM      -0.588093618  1.093213304     -0.53795  0.59061187 

MR Univariate model 

DUM      -0.173107545  0.882669107     -0.19612  0.84451759 

LNVO Univariate model 

DUM       -0.629807701  1.106190465     -0.56935  0.56911977 

 

Note: Univariate model is estimated for every single variables, Dummy variable is included to 

see if there is a difference returns before and after the point Brazil opened the door to foreign 

investors. The results show that the dummy variable is not significant so that there is no 

difference in returns between the two periods. 

  

Variable Coefficient Std.error T statitics P value 



97 
 

Appendix 8 : Chile Debt/ total assets of small versus large cap indeces 

  large small      SMB*   large small     SMB* 

Q1 1990 0.2175 0.0987 -0.1188 Q3 2001 0.2704 0.1449 -0.1255 
Q2 1990 0.2175 0.0987 -0.1188 Q4 2001 0.2704 0.1449 -0.1255 
Q3 1990 0.2175 0.0987 -0.1188 Q1 2002 0.2418 0.1718 -0.0700 
Q4 1990 0.2175 0.0987 -0.1188 Q2 2002 0.2352 0.1639 -0.0713 
Q1 1991 0.2324 0.1624 -0.0700 Q3 2002 0.2358 0.1619 -0.0739 
Q2 1991 0.2324 0.1624 -0.0700 Q4 2002 0.2441 0.1640 -0.0801 
Q3 1991 0.2324 0.1624 -0.0700 Q1 2003 0.2479 0.1676 -0.0802 
Q4 1991 0.2324 0.1624 -0.0700 Q2 2003 0.2514 0.1597 -0.0917 
Q1 1992 0.2404 0.1179 -0.1225 Q3 2003 0.1931 0.1511 -0.0420 
Q2 1992 0.2404 0.1179 -0.1225 Q4 2003 0.1643 0.1088 -0.0555 
Q3 1992 0.2404 0.1179 -0.1225 Q1 2004 0.2418 0.1401 -0.1017 
Q4 1992 0.2404 0.1179 -0.1225 Q2 2004 0.2157 0.1208 -0.0949 
Q1 1993 0.2106 0.1349 -0.0757 Q3 2004 0.2164 0.1330 -0.0834 
Q2 1993 0.2106 0.1349 -0.0757 Q4 2004 0.2107 0.1147 -0.0960 
Q3 1993 0.2106 0.1349 -0.0757 Q1 2005 0.2124 0.1156 -0.0968 
Q4 1993 0.2106 0.1349 -0.0757 Q2 2005 0.2124 0.1437 -0.0687 
Q1 1994 0.2143 0.1130 -0.1013 Q3 2005 0.2238 0.1517 -0.0721 
Q2 1994 0.2143 0.1130 -0.1013 Q4 2005 0.2187 0.1433 -0.0754 
Q3 1994 0.2143 0.1130 -0.1013 Q1 2006 0.2185 0.1392 -0.0793 
Q4 1994 0.2143 0.1130 -0.1013 Q2 2006 0.2204 0.1217 -0.0987 
Q1 1995 0.1646 0.1070 -0.0576 Q3 2006 0.2274 0.1257 -0.1017 
Q2 1995 0.1646 0.1070 -0.0576 Q4 2006 0.2193 0.1339 -0.0853 
Q3 1995 0.1646 0.1070 -0.0576 Q1 2007 0.2127 0.1011 -0.1116 
Q4 1995 0.1646 0.1070 -0.0576 Q2 2007 0.2192 0.1121 -0.1071 
Q1 1996 0.1825 0.0932 -0.0893 Q3 2007 0.2218 0.1166 -0.1051 
Q2 1996 0.1825 0.0932 -0.0893 Q4 2007 0.2189 0.0962 -0.1227 
Q3 1996 0.1825 0.0932 -0.0893 Q1 2008 0.2183 0.0950 -0.1233 
Q4 1996 0.1825 0.0932 -0.0893 Q2 2008 0.2050 0.1000 -0.1050 
Q1 1997 0.2589 0.0909 -0.1680 Q3 2008 0.2182 0.1161 -0.1021 
Q2 1997 0.2589 0.0909 -0.1680 Q4 2008 0.2161 0.1305 -0.0856 
Q3 1997 0.2589 0.0909 -0.1680 Q1 2009 0.2118 0.1234 -0.0884 
Q4 1997 0.2589 0.0909 -0.1680 Q2 2009 0.2018 0.1153 -0.0865 
Q1 1998 0.2227 0.1282 -0.0945 Q3 2009 0.2052 0.1243 -0.0809 
Q2 1998 0.2227 0.1282 -0.0945 Q4 2009 0.2000 0.1291 -0.0709 
Q3 1998 0.2227 0.1282 -0.0945 Q1 2010 0.1974 0.1270 -0.0704 
Q4 1998 0.2227 0.1282 -0.0945 Q2 2010 0.1767 0.1034 -0.0733 
Q1 1999 0.2399 0.1214 -0.1184 Q3 2010 0.1849 0.1486 -0.0363 
Q2 1999 0.2399 0.1214 -0.1184 Q4 2010 0.1822 0.1538 -0.0283 
Q3 1999 0.2399 0.1214 -0.1184 Q1 2011 0.1865 0.1340 -0.0524 
Q4 1999 0.2399 0.1214 -0.1184 Q2 2011 0.1861 0.2761 0.0900 
Q1 2000 0.2229 0.1461 -0.0768 Q3 2011 0.2029 0.1477 -0.0552 
Q2 2000 0.2229 0.1461 -0.0768 Q4 2011 0.2038 0.1422 -0.0616 
Q3 2000 0.2229 0.1461 -0.0768 Q1 2012 0.2036 0.1790 -0.0245 
Q4 2000 0.2229 0.1461 -0.0768 Q2 2012 0.2043 0.1665 -0.0378 
Q1 2001 0.2704 0.1449 -0.1255 Q3 2012 0.2105 0.1897 -0.0208 
Q2 2001 0.2704 0.1449 -0.1255 Q4 2012 0.2087 0.1891 -0.0196 

 SMB is small minus big 
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Appendix 9: Transaction costs in UK and US 

 

Source: Citation from Robert Pollin and James Heintz (2001): Transaction cost, trading 

elasticities and the revenue potentials of the Financial transaction Taxes for the United States- 

Political economy Institutes- Research Brief Dec 2001.  
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Appendix 10 Scenario of transaction cost equal 50 basic point 

a/1 quarter horizon  

  50% switch 75% switch 100% switch large cap 

  return sharp return sharp return sharp return sharp 

Brazil 
not 
significant                

Chile  0.033792 0.1463 0.0397 0.1873 0.0457 0.2178 0.024748 0.067674 

Korea       
 

  
 

    

Malaysia 0.028864 0.1299 0.0310 0.1399 0.0330 0.1483 0.026612 0.119293 

Mexico 0.093931 0.2195 0.1140 0.2077 0.1341 0.1887 0.056575 0.064048 

Poland 0.023697 0.0036 0.0330 0.0522 0.0396 0.0849 0.012618 -0.04821 

Russia 0.050181 0.1773 0.0565 0.2033 0.0628 0.2206 0.039765 0.118799 

Southafrica 0.032647 0.0485 0.0390 0.0940 0.0454 0.1245 0.022296 -0.03254 

Taiwan 0.027767 0.0795 0.0305 0.0905 0.0333 0.1003 0.023517 0.060349 

 

b/ 4 quarter horizon 

  50% switch 75% switch 100% switch large cap 

  return sharp return sharp return sharp return sharp 

Brazil 0.3065 0.2944 0.3443 0.2951 0.3820 0.2882 0.2329 0.2008 

Chile  0.1137 0.2270 0.1338 0.3002 0.1539 0.3545 0.0766 0.0546 

Korea 0.1352 0.2420 0.1400 0.2590 0.1448 0.2739 0.1273 0.2090 

Malaysia 0.0919 0.2066 0.0950 0.2173 0.0982 0.2269 0.0871 0.1892 

Mexico 0.3303 0.4691 0.4148 0.4803 0.4993 0.4472 0.1636 0.0689 

Poland 0.0514 
-

0.0054 0.0934 0.1227 0.1354 0.2472 
-

0.0298 -0.2097 

Russia 0.1000 0.1354 0.1156 0.1701 0.1312 0.1972 0.0710 0.0557 

Southafrica 0.1265 0.1054 0.1516 0.2025 0.1767 0.2728 0.0788 -0.1030 

Taiwan 
OOS 
insignificant               
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Appendix 11: Scenario of transaction cost equal to 100 basis points 

a/ 1 quarter horizon 

  50% switch 75% switch 100% switch large cap 

  return sharp return sharp return sharp return sharp 

Brazil 
not 
significant                

Chile  0.030945 0.1216 0.0369 0.1639 0.0428 0.1962 0.024748 0.067674 

Korea       
 

  
 

  
 Malaysia 0.026936 0.1165 0.0290 0.1269 0.0311 0.1357 0.026612 0.119293 

Mexico 0.091083 0.2087 0.1112 0.2001 0.1313 0.1832 0.056575 0.064048 

Poland 0.02223 -0.0040 0.0315 0.0445 0.0381 0.0774 0.012618 -0.04821 

Russia 0.047969 0.1667 0.0543 0.1929 0.0606 0.2107 0.039765 0.118799 

Southafrica 0.030258 0.0287 0.0366 0.0757 0.0430 0.1085 0.022296 -0.03254 

Taiwan 0.02649 0.0737 0.0293 0.0848 0.0320 0.0947 0.023517 0.060349 

  

b/ 4 quarter horizon 

  50% switch 75% switch 100% switch large cap 

  return sharp return sharp return sharp return sharp 

Brazil 0.3045 0.2908 0.3423 0.2922 0.3801 0.2858 0.2329 0.200818 

Chile  0.1108 0.2131 0.1308 0.2872 0.1509 0.3427 0.0766 0.054619 

Korea 0.1336 0.2374 0.1384 0.2542 0.1432 0.2692 0.1273 0.209003 

Malaysia 0.0903 0.2002 0.0935 0.2109 0.0966 0.2207 0.0871 0.189201 

Mexico 0.3281 0.4639 0.4125 0.4765 0.4970 0.4445 0.1636 0.068905 

Poland 0.0486 
-

0.0137 0.0906 0.1142 0.1326 0.2388 
-

0.0298 -0.20969 

Russia 0.0977 0.1292 0.1133 0.1642 0.1289 0.1916 0.0710 0.055733 

Southafrica 0.1238 0.0925 0.1490 0.1911 0.1741 0.2628 0.0788 -0.10299 

Taiwan 
OOS 
insignificant               

 

Appendix 12: Number of switching rounds  

  Brazil  Chile  Korea 
Malay
sia  

Mexic
o Poland Russia 

South 
Africa 

Taiwa
n 

1 
quarter  * 41 * 32 45 22 23 43 23 
4 
quarter  20 41 55 25 31 24 22 44          * 

Note : switching rounds are the times when investors switch between large and small cap 

stocks during the whole time span, depending on the forecast of the models.  
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Appendix 13 : Multivariate model selected after the general-to – specific process by OLS. In- 

sample tests  

1 quarter horizon 

Chile 
Quarterly Data From 1995:01 To 2012:04 

Usable Observations                        72 

 

Variable                 Coeff      Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant         -0.022185948  0.057271355     -0.38738  0.69847270 

2.  MMR               2.629729039  1.089277134      2.41420  0.01576996 

3.  INF              -1.191461297  0.687508331     -1.73301  0.08309325 

4.  MR      -0.120582049  0.034780961     -3.46690  0.00052650 

5.  TS       3.326774980  1.513685186      2.19780  0.02796347 

6.  R1            0.054786717  0.085237177      0.64276  0.52038236 

 

Malaysia 
Quarterly Data From 1992:03 To 2012:04 

Usable Observations                        82 

 

Variable                  Coeff      Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant          0.137922278  0.048152976      2.86425  0.00417995 

2.  IP       0.600022287  0.209411280      2.86528  0.00416639 

3.  MMR      -2.810241269  1.066848438     -2.63415  0.00843476 

4.  DY       0.118880101  0.033002949      3.60211  0.00031565 

5.  PB            0.008716315  0.003833574      2.27368  0.02298532 

6.  TS           -3.966169493  1.666400105     -2.38008  0.01730877 

7.  R1               -0.058126383  0.123167888     -0.47193  0.63697814 

 

Mexico 
Quarterly Data From 1993:02 To 2012:04 

Usable Observations                        79 

 

Variable              Coeff      Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant          0.080243753  0.106809468     0.75128  0.45248452 

2.  MR           -0.182538026  0.106999139    -1.70598  0.08801244 

3.  R1               -0.007809968  0.036999010     -0.21109  0.83282027 

 

 

 

 

 

Poland 
Quarterly Data From 1994:02 To 2012:04 

Usable Observations                        70 

Variable                   Coeff      Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant          0.179253708  0.096247424      1.86243  0.06254306 

2.  MMR      -1.436595764  0.765644480     -1.87632  0.06061105 

3.  LNVO       0.048451665  0.025379372      1.90910  0.05624967 

4.  R1            0.205680113  0.095410383      2.15574  0.03110386 
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Russia 

Quarterly Data From 2000:01 To 2012:04 

Usable Observations                        51 

Variable                Coeff      Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant          0.126831814  0.063663518      1.99222  0.04634679 

2.  INF           -0.721598538  0.128870664     -5.59940  0.00000002 

3.  DY      -0.024838550  0.014363193     -1.72932  0.08375191 

4.  PB       0.018422857  0.008137275      2.26401  0.02357362 

5.  PE      -0.005083736  0.002451237     -2.07395  0.03808421 

6.  MR      -0.109616574  0.032573647     -3.36519  0.00076490 

7.  R1      -0.077222335  0.094253243     -0.81931  0.41261132 

 

South Africa 

Quarterly Data From 1990:03 To 2012:04 

Usable Observations                        90 

 

Variable                Coeff      Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant        -0.061943079  0.063495313    -0.97555  0.32928574 

2.  MMR         -1.065580207  0.589758900     -1.80681  0.07079246 

3.  INF          1.879539329  0.925708607      2.03038  0.04231803 

4.  DY               0.065517530  0.032610848     2.00907  0.04452954 

5.  PE          0.003147931  0.000912015      3.45162  0.00055722 

6.  R1              -0.006973170  0.049115240     -0.14198 0.88709921 

 

Taiwan 

Quarterly Data From 1990:03 To 2012:04 

Usable Observations                        90 

 

Variable            Coeff         Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant        -0.015119669  0.017316750     -0.87312  0.38259550 

2.  IP          -0.735209489  0.231082615     -3.18159  0.00146470 

3.  R1          -0.101853158  0.085733091     -1.18803  0.23482309 

 

Note : R1 is the Yt in the predictive model (1) as described in the methodology part. 
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4 quarter horizon 

Brazil 
Quarterly Data From 1999:03 To 2011:04 

Usable Observations                        48 

 

    Variable            Coeff      Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant          -0.63971367   0.44235301     -1.44616  0.14813204 

2.  IP                 4.26808666   1.90432941      2.24125  0.02500960 

3.  MMR                9.86183470   3.23045140      3.05277  0.00226737 

4.  INF{1}            11.56491949   5.19751703      2.22509  0.02607550 

5.  PB                -0.01440294   0.00265548     -5.42385  0.00000006 

6.  PE                 0.04644318   0.00856067      5.42518  0.00000006 

7.  MR                -0.44152603   0.07502421     -5.88511  0.00000000 

8.  LNVO              -0.32264443   0.07365517     -4.38047  0.00001184 

9.  R1                -0.20876713   0.09301660     -2.24441  0.02480621 

 

Chile 
Quarterly Data From 1994:04 To 2011:04 

Usable Observations                        69 

 

    Variable           Coeff      Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant          -0.15119888   0.11896840     -1.27092  0.20375842 

2.  MMR               10.85974394   2.69463333      4.03014  0.00005574 

3.  PE                -0.00278472   0.00081397     -3.42116  0.00062354 

4.  DA                 1.63335215   0.89822945      1.81841  0.06900103 

5.  MR                -0.40583681   0.11375038     -3.56778  0.00036001 

6.  TS                15.05064322   3.63743944      4.13770  0.00003508 

7.  R1                -0.16821729   0.13323556     -1.26256  0.20674899 

 

 

Korea 
 

Quarterly Data From 1993:01 To 2011:04 

Usable Observations                        76 

 

    Variable         Coeff      Std Error      T-Stat      Signif 

***********************************************************************

** 

1.  Constant         -0.003157878  0.104099724     -0.03034  0.97579978 

2.  DY                0.333821424  0.118655760      2.81336  0.00490267 

3.  DA                5.215154515  2.868538562      1.81805  0.06905607 

4.  MM12             -0.349003200  0.138603901     -2.51799  0.01180268 

5.  MR                0.321798421  0.122901139      2.61835  0.00883557 

6.  R1                0.140292010  0.154008400      0.91094  0.36232836 
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Malaysia 

Quarterly Data From 1992:02 To 2011:04 

Usable Observations                        79 

 

    Variable             Coeff      Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant         0.374306289  0.109294130      3.42476  0.00061534 

2.  MMR             -8.037125108  2.401913978     -3.34613  0.00081947 

3.  DY               0.315317259  0.067813261      4.64979  0.00000332 

4.  PB               0.021752395  0.004114150      5.28722  0.00000012 

5.  PE               -0.001710902  0.000539242     -3.17279  0.00150982 

6.  MM12             -0.228119341  0.117733938     -1.93758  0.05267405 

7.  TS               -9.312063196  3.194815148     -2.91474  0.00355982 

8.  R1                0.179132368  0.134986093      1.32704  0.18449441 

 

Mexico 
Quarterly Data From 1995:01 To 2011:04 

Usable Observations                        45 

 

    Variable             Coeff      Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant          5.624617362  1.580348672      3.55910  0.00037213 

2.  MMR              -8.955716521  1.766367212     -5.07013  0.00000040 

3.  INF{1}           -1.775329021  1.037209328     -1.71164  0.08696302 

4.  DY                0.607830258  0.203158772      2.99190  0.00277249 

5.  PB                1.566296247  0.632023444      2.47822  0.01320379 

6.  PE                0.000180940  0.000041212      4.39049  0.00001131 

7.  MM12             -0.099656432  0.059974388     -1.66165  0.09658301 

8.  MR               -0.545561434  0.154740135     -3.52566  0.00042243 

9.  LNVO              0.870320484  0.299069758      2.91009  0.00361322 

10. TS               -9.632508635  2.743226662     -3.51138  0.00044579 

11. R1                0.021794457  0.101027555      0.21573  0.82919989 

 

Poland 

Dependent Variable R4 

Quarterly Data From 2001:01 To 2011:04 

 

Variable               Coeff      Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant          -0.39873060   0.27160624     -1.46805  0.14209158 

2.  IP                 2.23549140   0.86833343      2.57446  0.01003961 

3.  MMR               12.09952125   3.41439810      3.54368  0.00039459 

4.  DY                 0.12659462   0.06404968      1.97651  0.04809744 

5.  PB                -0.09803302   0.04649752     -2.10835  0.03500079 

6.  PE                -0.01481294   0.00301971     -4.90542  0.00000093 

7.  MM12              -0.25637421   0.11296240     -2.26955  0.02323469 

8.  LNVO               0.09165510   0.02254017      4.06630  0.00004777 

9.  TS                17.22541886   5.02794916      3.42593  0.00061269 

10. R1                 0.42695144   0.23358336      1.82783  0.06757457 
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Russia 
 

Quarterly Data From 1999:04 To 2011:04 

Usable Observations                        48 

 

    Variable         Coeff      Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant          0.406756450  0.098452763      4.13149  0.00003604 

2.  MMR              -6.412482355  1.403070135     -4.57032  0.00000487 

3.  DY               -0.105042068  0.029809215     -3.52381  0.00042539 

4.  PB                0.047738627  0.012672157      3.76721  0.00016508 

5.  PE               -0.016270202  0.002895174     -5.61977  0.00000002 

6.  MR               -0.361872111  0.064188589     -5.63764  0.00000002 

7.  R1               -0.058352651  0.148722238     -0.39236  0.69479227 

 

 

South Africa 

Quarterly Data From 1991:01 To 2011:04 

Usable Observations                        84 

 

Variable                Coeff      Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant        -0.754908756  0.144317302     -5.23090  0.00000017 

2.  INF{1}           8.060605535  1.619867901      4.97609  0.00000065 

3.  DY               0.163728941  0.075411316      2.17115  0.02992017 

4.  PE               0.008544911  0.002474910      3.45262  0.00055518 

5.  MM12             0.222937873  0.134051101      1.66308  0.09629617 

6.  LNVO            -0.124352040  0.052471695     -2.36989  0.01779347 

7.  R1              -0.403414499  0.188818713     -2.13652  0.03263725 

 

Taiwan 
 

Quarterly Data From 1993:01 To 2011:04 

Usable Observations                        76 

 

Variable                   Coeff      Std Error      T-Stat      Signif 

*********************************************************************** 

1.  Constant         -0.398061595  0.143490182     -2.77414  0.00553482 

2.  PB                0.297323880  0.101722553      2.92289  0.00346799 

3.  MR               -0.246113350  0.091994586     -2.67530  0.00746618 

4.  LNVO             -0.252322964  0.091580118     -2.75522  0.00586535 

5.  R1               -0.084919931  0.131894801     -0.64385  0.51967535 

 

Note : R1 is the Yt in the predictive model (1) as described in the methodology part. 
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Appendix 14 : Datastream codes 

  inflation 
Industrial 
production 

short term 
interest treasury bill 

Long term 
government 
bond 

Brazil BRQ64..XF BRQ66..CE BRQ60B.. BRQ60C.. NA 

Chile CLQ64..XF CLIPMAN.H CLI60L.. CLINTER0 CLGBOND. 

Korea KOQ64..XF KOQ66...F KOQ60B.. KOQ60B.. KOQ61... 

Malaysia  MYQ64..XF MYQ66...F MYQ60B.. MYQ60C.. MYQ61... 

Mexico MXQ64..XF MXQ66...F MXQ60B.. MXQ60B.. MXOL2060R 

Poland POQ64...F POQ66...F POQ60B.. POQ60C.. POQ61... 

Russia RSQ64..XF RSIPTOT.H RSQ60B.. RSQ60B.. RSQIR080R 

South Africa SAQ64..XF SAXIPI..E SAQ60B.. SAGBILL3 SAQ61... 

Taiwan TWCONPRCF TWIPTOT.G TAMM90D TAMM90D TWGBD10Y 

 Note: Only macroeconomic variables codes are presented as the macroeconomic variables is the 

country level variables, whilst financial and momentum variables are companies variables and there 

are hundreds of companies in each market so that it’s impossible to show all these codes.For some 

countries such as Chile, Mexico, Russia and Taiwan where the treasury bill rate is not available, the 

short term interest rate is used. 

Appendix 15 : Country weights in MSCI index 

Country Weights Country Weights Country Weights 

Brazil 11.89 India 6.74 poland 1.69 

Chile 1.88 Indonesia 3.02 Russia 5.71 

China 18.54 Korea 14.75 South Africa 6.7 

Colombia 1.17 Malaysia 3.96 Taiwan  11.62 

Szech republic 0.26 Mexico 5.22 Thailand 2.78 

Egypt 0.24 Morocco 0.08 Turkey 1.95 

Greece 0 Peru 0.49 UAE 0 

Hungary 0.23 Philippines 1.06 Quartar 0 

Total 100% 

  Source :HSBC. MSCI index weights as of 10 June 2013         
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Appendix 16: Number of fims colleted and used in each markets    

  Brazil Chile  Korea  Malaysia  Mexico Poland  Russia SA Taiwan 

 
Collected 526 230 896 821 159 707 312 404 639 

 Used  247 196 732 795 131 268 208 322 160 

Note: “SA” is stands for South Africa. “Collected” stands for number of firms collected from 

each market. Firms listed in local stock market, traded in local currency are collected. 

“Used” stands for number of firms are used after data processing (only firms that have all 

data for all variables are used). 


