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Executive Summary 

New financial theory suggests that stock return predictability stems from a counter 

cyclical variation in expected return. Such findings provide a case for active 

management. This study investigates how investors might capitalize on predictability 

through short-term country allocation in emerging equity markets. This type of 

active management is a sub category of Global Tactical Asset Allocation.  

 

The appeal of emerging market equity investment is analyzed from a general and a 

country allocation perspective. It is found, that there is a high scope for 

diversification benefits and for profit through active management due to low levels of 

correlation. As emerging markets develop co-movement increases but alignment 

with developed markets is curbed by the fact that the latter also move more in 

tandem over time. As such, benefits can be expected to persist for a while.  

 

Successful country allocation relies on good return forecasts. The predictive ability of 

8 conditioning variables is studied. It appears that output scaled by prices, dividend-

price ratios, and price-earnings ratios are the best predictors of return. Inflation and 

short term interest rates exhibit some predictive ability and there is weak evidence 

for mean reversion. However, no predictive ability is found using three and six 

months momentum.  

 

Multivariate prediction models are created and used for country allocation. It is 

problematic to base the construction of such models on the overall evidence of 

predictability because there is not sufficient commonality in the factors that drive 

returns. Country allocation based on general prediction models does not generate a 

higher return than a market capitalization weighted benchmark. 

 

It is concluded, that the best prediction models include different conditioning 

information for every country. Allocation based on such country specific models 

offers a higher return than the general approach. However, a market capitalization 

weighted portfolio is still the better investment.  
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Introduction  

Over the last 20 years researchers have found significant evidence of predictability in 

stock returns. New theory suggests that this predictive component stems from a 

counter cyclical variation in expected return. Such a finding challenges the traditional 

view of asset markets and it has implications for portfolio theory because it provides 

a case for active management.  

 

There are several types of active management focusing on different investment 

universes, asset classes, and time horizons. Global Tactical Asset Allocation (GTAA) 

deals with short-term allocation between regions, countries, and sectors in equity, 

fixed income, and currency markets. The idea is, to increase or decrease the 

exposure to different markets or asset classes temporarily in order to capitalize on 

believes about future returns.  

 

Several capital management companies endorse GTAA on their home pages and in 

marketing material. It is reported that returns can be increased significantly with the 

use of this investment strategy but practitioners are secretive about their 

methodologies. As such, GTAA is interesting both from a theoretical and an empirical 

perspective.  

 

The aim of this study is to develop a GTAA model that can predict returns, allocate 

accordingly, and hopefully generate a higher return than a market capitalization 

weighted benchmark. In practice, short-term allocations are based on forecasts that 

are generated by quantitative models. The quality of these predictions is the most 

decisive parameter for success. Therefore, the major part of this project is a 

predictability study.  

 

GTAA has a wide scope both geographically and across asset classes. This study 

focuses on country allocation for emerging market equity portfolios. This investment 

universe has gained increasing popularity and it has experienced a large inflow of 

capital. Since the late 90’ies, the size of the market has more than doubled and 

today it constitutes some 13 % of the investable world market capitalization. In an 

investment context emerging equity markets posses a number of desirable 
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characteristics that make them useful for international diversification and particularly 

attractive for GTAA purposes.  

Research Question 

The first part of this study discusses why emerging market country allocation is 

interesting from an investment perspective and from a GTAA perspective. The 

remainder of the report deals with the construction of a country allocation model. 

 

New financial theory about return predictability is relevant because it offers useful 

information for the construction of good prediction models, which are requisite for 

successful allocation. The idea is, that conditioning variables such as macroeconomic, 

financial and technical data have predictive ability of return. This study uses such 

conditioning information to construct multivariate prediction models that are used in 

a country allocation process. Numerous variables have been suggested as potential 

return predictors. This study focuses on: inflation, short-term interest rates, the 

dividend-price ratio, the price-earnings ratio, the price-output ratio, three and six 

months momentum and mean reversion.  

 

Existing empirical evidence about the predictive ability of these variables is based on 

different methodologies and different data. Therefore, it is not always directly 

comparable. In order to evaluate the relative predictive ability of the 8 variables 

mentioned above it is important to construct comparable results.  

This evidence is used to find the best combination of conditioning variables to include 

in multivariate prediction models. Finally, the usefulness of these models is tested 

through an actual country allocation process. 
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In summary: 

The aim of this study is to develop a GTAA model that can be used for 

country allocation within emerging market equity portfolios.  

In the process the following research questions are answered: 

 

• Why is emerging market country allocation interesting? 

 

• How can new financial theory about return predictability be used in the 

construction of a country allocation model? 

 

• What is the relative univariate predictive ability of the 8 conditioning 

variables (inflation, short term interest rates, dividend-price ratios, price-

earnings ratios, price-output ratios, three and six months momentum and 

mean reversion) when they are tested over the same period of time and with 

the same methodology? How do these findings coincide with evidence from 

similar studies?  

 

• What is the best combination of variables to include in multivariate prediction 

models?  

 

• How would a country allocation model based on predictions generated by 

these models have performed from 2005-2008? 

 

 

This study offers new evidence in several ways. The predictive ability of a large 

number of variables is tested in a large number of emerging market countries using 

the same methodology and the same time period. This offers comparable results 

based on fresh data for new markets that have not been studied as extensively as 

the traditional markets.  

The price-output ratio (PY) is a relatively new variable, which was proposed by 

Rangvid (2006). Evidence has been presented documenting the predictive ability of 

this variable using US and G7 data but it has not been tested in emerging markets 

before.  

Testing a monthly version of the PY variable is also new. Output is only reported 

quarterly, which is a very low frequency, compared with most other economic 
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indicators. Adapting monthly variables to fit the GDP frequency induces a loss of 

information. Therefore, this study modifies the PY ratio instead. 

MSE-F and ENC-NEW are relatively new statistics. Rapach, Wohar, and Rangvid 

(2005) argue that the use of these statistics on macroeconomic data in developed 

markets is an important contribution to the literature. This study uses MSE-F and 

ENC-NEW in emerging markets.  

Finally, testing the economic significance of predictability through an applied 

approach is relatively new. Practitioners are secretive about their methodologies and 

most academic literature uses a zero cost strategy consisting of offsetting long/short 

portfolios. This is quite far from the methods applied in actual capital management. 

The economic analysis in this study is designed to be as similar to the approach of 

practitioners as possible within the scope of this project. 

Delimitation 

GTAA relies on the assumption that returns are predictable, which is a somewhat 

disputed notion. This study does not attempt to prove of disprove predictability. The 

aim is to investigate how investors might profit from it, assuming that it exists.  

Regardless if the GTAA model developed in this study over or under performs the 

benchmark it does not prove or disprove predictability. It may serve as evidence for 

or against it but it is only conclusive of this methodology, these variables, these 

markets and this time period. 

 

The 8 conditioning variables that are included in this study have been chosen 

because they are theoretically appealing, have offered good empirical results, and 

because data is available. They were selected through an extensive literature review, 

which is not reported because it is time and space consuming and not central to the 

aim of this project. As such, the point of departure is to investigate the predictive 

ability of these 8 selected variables and to develop a GTAA model based on this 

evidence.  



 10 

Methodology  

This part explains the overall methodology of this project. Specific choices that only 

apply to certain parts of the analysis are discussed when they are relevant.  

Selection of Countries, Time Period and Horizons 

12 emerging market countries are included in this study. They have been selected 

because they are the largest in terms of market capitalization and they constitute 

some 90 %1 of the MSCI emerging market index. Focusing on these countries means 

that the largest opportunity set is considered relative to the number of countries 

studied. The countries are: Brazil, China, India, Israel, South Korea (hereafter 

Korea), Malaysia, Mexico, Poland, Russia, South Africa, Taiwan and Thailand.  

 

The data included spans from 1990 till 2008. As globalization has increased emerging 

markets have developed from closed economies that were inaccessible to foreign 

investors to open markets that are growing rapidly. As such, conditions before 1990 

were so different, that data from this period is not useful for this study.  

In order to be able to conduct both in- and out-of-sample tests, the dataset is split in 

two. Data from 1990 till 2004 is used for in-sample (hereafter IS) analysis and the 

out-of-sample (hereafter OOS) period spans from 2005 till 2008.  

 

GTAA focuses on short-term allocations based on forecasts that typically look three 

months ahead. Therefore, this horizon is used in the multivariate prediction models. 

The univariate analysis also studies predictability looking one month ahead. This 

additional perspective is included because many variables are reported monthly and 

practitioners follow these announcements using the information to adjust 

expectations continuously.  

 

Choosing the horizon involves a trade off. Short-term predictions are hard to make 

because of the high volatility of equity returns. This means that changes in 

macroeconomic and financial data tend to come though over longer horizons. 

However, predictions looking too far ahead involve problems with overlapping 

observations that lead to serial correlation in the error term and increasing 

                                            
1 Wikipedia.org (2007) 
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predictability over time.2 The one-month horizon is not plagued by such problems 

but it is possible that very little predictive ability will come through. A three months 

perspective allows for evidence to accrue and the number of overlapping 

observations is still very small.  

Definition of Return 

This study focuses on total, continuously compounded, nominal return in local 

currency. That is, 

€ 

Rt = pt − pt−1 , where 

€ 

p is the log of the national stock price index 

and is the total, nominal, local currency return from holding stocks from period t-

1 to period t.  

Nominal return is used, because it is most common among practitioners and this 

study focuses on an applied perspective. Academic researchers often use real returns 

as they tend to focus on a utility perspective.  

Local currency return is used because it allows for a separation of the decision about 

equity- and currency positions. In many investment situations currency risk from 

different activities is accumulated in one book. Therefore, it makes sense to optimize 

equity- and currency positions separately.  

Another motivation to work with return in local currencies is the fact that exchange 

rates are very volatile. Quoting return in a base currency would add volatility to the 

data, which might diminish the significance of the explanatory variables. Using local 

currency return offers the least distorted results.  

Obviously, investors focus on a base currency. Therefore, returns are converted in 

the last step of the allocation model. 

Emerging Market Country Allocation 

The first part of the problem statement asks why emerging market country allocation 

is interesting. This question is answered partly through a study of the literature and 

partly through a correlation analysis. The latter investigates, the level of co-

movement across different emerging markets, across different developed markets 

and between emerging and developed markets. 12 developed countries are included 

in this study. Again, these are the 12 largest in terms of market capitalization.3  

                                            
2 Rapach, Wohar, & Rangvid (2005) 
3 The 12 largest developed markets, measured by market capitalization are: The United States, United  
  Kingdom, Japan, France, Germany, Canada, Switzerland, Australia, Spain, Italy, Netherlands and  
  Sweden. Rydex International Rotation Fund. (n.a.) 
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The change in correlations over time is also investigated. For this purpose, the 

sample is divided in two parts covering the time periods from 1990-2004 and 2005-

2008. These are the IS and OOS periods that are used throughout this study.  

For consistency with the remaining analysis, return is defined as monthly, nominal, 

local currency return. 

Financial Theory and Return Prediction 

The second part of the research question asks how new financial theory about return 

predictability can be used in the construction of a country allocation model. The 

answer to this question is based solely on a study of the literature.  

 

As mentioned above, 8 conditioning variables are included in this study (inflation, 

short-term interest rates, the dividend-price ratio, the price-earnings ratio, the price-

output ratio, three- and six months momentum, and mean reversion). The 

theoretical appeal of these variables is evaluated primarily with respect to this new 

theory.  

The decision to study different types of variables (macroeconomic, financial and 

technical) and to use multivariate prediction models for the country allocation 

process is based on the following literature. 

Dangl, Halling, and Randl (2006) find evidence that the coefficients of conditioning 

variables in prediction models are not constant over time. The paper concludes that 

the inclusion of several variables can compensate somewhat for the lack of flexibility 

in models that do not allow for time variation in coefficients. 

Van der Hart, Slagter, and Van Dijk (2003) test a number of stock selection 

strategies in emerging markets. They find, that ranking stocks on several different 

characteristics leads to higher return than ranking on a single indicator.  

Kortas, L’Her, and Roberge (2004) find that models including several types of 

variables perform better than models with only one type. They test, and confirm the 

hypothesis that different types of conditioning information provide different signals 

on how to allocate a portfolio between countries.  

 

All of the conditioning information is local. International factors such as world returns 

are not included because they are expected to have a similar effect on the different 

countries. For this study it is the country specific drivers of return that are 

interesting, not the common drivers. One of the special advantages of working with 



 13 

emerging markets is that returns are driven more by local factors than by 

international. This is discussed more in detail in part one.  

References to Literature Using Different Methodologies 

Different methodologies are used to evaluate the predictive ability of conditioning 

variables in the literature. The most frequently applied are inter-temporal time series 

analysis, cross-sectional analysis and studies of cointegration.  

In inter-temporal time series analysis future returns are regressed on current values 

of conditioning variables. This is the approach applied in this study so references to 

this type of literature are straightforward. 

Cointegration builds on the idea, that two variables can have an equilibrium 

relationship. Departures from this relation may occur periodically but in the long run 

variables will return to the equilibrium balance through an error correction 

mechanism.4 Departures followed by error corrections imply predictability. This 

methodology also addresses the inter-temporal relation between return and 

conditioning variables. Therefore references to studies using cointegration should 

also be straightforward.  

Cross sectional analysis links levels of return with levels of conditioning variables. A 

typical finding might be, that high/low returns corresponds with high/low levels of 

some other variable. If such a relationship is found, increasing values in the 

conditioning information are assumed to imply increasing returns and vice versa. 

Cochrane (1999) argues, that variables with predictive ability should exhibit 

significance in cross-sectional studies. As such, references to this type of literature 

are made but it is done with some caution. 

Some predictability studies focus on stock selection and others on country selection. 

Insofar as it is possible references are made to the latter but results from stock level 

analysis are also used. Several researchers argue that factors, which are useful for 

stock selection, are also useful for country selection.5 Therefore it should be valid to 

refer to research performed on the individual stock level.  

Univariate Analysis 

The econometric methodology applied in the univariate analysis is inspired by 

Rapach, Wohar and Rangvid (2005). This study tests the predictive ability of 9 

macroeconomic variables in 12 industrialized equity markets, which corresponds very 

                                            
4 Gujarati (2003) 
5 Van der Hart, Slagter, & van Dijk (2003), Harvey (1995), Bekaert, Erb, Harvey, & Viskanata (1997) 
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well with the aim of the analysis performed here. Rapach, Wohar and Rangvid (2005) 

apply up-to-date econometric methodology, which is also used in other recent work 

on return predictability. Unfortunately it has been necessary to make certain 

simplifications. Both the methodology and simplifications are presented later in this 

study. This is done, so the reader can have it fresh in mind, when results are 

presented.  

Selection of Variables and Country Allocation 

The final two parts of the research question deal with the selection of conditioning 

information for the multivariate prediction models and with the actual country 

allocation. Optimal combinations of variables are found through two different 

selection processes. The first choice is based on overall predictive ability and the 

variables that exhibit most significance in the general results are selected and used 

for prediction in all countries. This approach requires a fairly high level of consistency 

between the factors that drive return in the different countries. Serra (2003) argues 

that there is a high level of commonality between the variables that exhibit 

predictive power in emerging markets. Kortas, L’Her, and Roberge (2004) create an 

emerging market country allocation model using the same variables for every 

country. The model produces a higher return than the market so it should be 

possible to create useful forecasts for different countries using a general approach.  

The second selection process focuses on country specific predictive ability. That is, 

different variables are used to generate predictions in different countries.  

 

The selection of variables is based on data from the IS period whereas OOS data is 

used for the actual country allocation. Prediction models generated by both the 

general and the country specific selection processes are used for country allocation.  

When the economic significance of predictive ability is tested in the literature “zero 

cost” portfolios are often applied. This consists of a long- and a short position 

offsetting each other and it is quite far from the methodologies applied in real asset 

management. Practitioners are secretive about their models and details are not 

published. Therefore, the country allocation process that is performed here is only an 

approximation of a real GTAA methodology. It has been designed to be as realistic as 

possible within the scope of this project.  

 

Two virtual market capitalization weighted portfolios are created for the country 

allocation process. The benchmark is adjusted for drift every quarter. The GTAA 
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portfolio follows the prediction model and every quarter the exposure to different 

countries is over and underweighted according to the forecasts. Realized returns are 

calculated for both portfolios and the two are compared.  

Transaction Costs 

Due to the short-term nature of GTAA it involves extensive trading and there is a risk 

that returns are eroded by transaction costs. Therefore, tactical deviations are 

typically made with derivatives, which is cheaper than trading in the physicals 

(stocks/bonds).6 In passive management trading is only performed to eliminate drift 

so transaction costs are lower. Obviously, this has to be considered when returns are 

compared. However, neither of the GTAA models generates a higher return than the 

benchmark so it is not relevant to consider transaction costs any further in this 

study.  

Data 

All the data, that is used in this analysis is collected from Datastream.7 All dependent 

and explanatory variables have been graphed against time in order to check for 

potential problems with structural breaks and extreme observations.  

In some of the series there is a notable shift in the data indicating a change of 

regime and possibly a structural break. In these cases the first part of the dataset is 

discarded insofar as enough data is left to make meaningful analysis.    

Some of the series have odd observations in the first few months that are reported. 

These values may be affected by start-up reporting problems so they are discarded. 

Other series exhibit individual or small groups of extreme values in the middle of the 

time period. These values represent real occurrences that may or may not happen 

again. It is problematic to remove them so they are kept in the analysis. There are 

no such observations in the return data. 

Inspection of graphs offers good insights but it does not correspond to actual tests, 

which are not presented in this study. Problems with structural breaks and outliers 

are a reality of working with emerging market data. In the established literature 

researchers proceed regardless of these problems. This is also done here.   

                                            
6 Dahlquist & Harvey (2001) 
7 See appendix 1 
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Structure of the report  

Part 1: Emerging Market Country Allocation. The first part of this study deals 

with the motivation to work with country allocation in emerging markets. It argues 

that this topic is interesting from a general investment perspective and in a GTAA 

context. 

 

Part 2: Financial Theory and Return Prediction. Part two summarizes the main 

findings of new financial theory and discusses how it can be used in the construction 

of a country allocation model. The theoretical and empirical appeal of the 8 

conditioning variables is discussed with respect to the new theory.  

 

Part 3: Univariate Analysis. Part three begins with a presentation of the 

methodology that is used to evaluate the individual predictive ability of each 

conditioning variable. Potential econometric problems are addressed before results 

are reported and discussed.  

 

Part 4: Selection of Variables and County Allocation. Part four deals with choice 

of conditioning information for the multivariate prediction models and with the actual 

country allocation. Two approaches are used to select conditioning variables, two 

sets of prediction models are created and both are used for country allocation. This 

part also presents the methodology applied in the allocation process. 
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Part 1: Emerging Market Country Allocation 

This part answers the first question in the problem statement: Why is emerging 

market country allocation interesting? The question is answered from a general 

investment perspective and from a specific GTAA context. The general discussion is 

given first.   

The General Appeal of Emerging Market Investment  

Investors wish to obtain the highest possible return at the lowest possible risk. In a 

portfolio optimization context that is to maximize mean return and minimize 

variance. One way to reduce variance is to spread the investment between assets 

that are not perfectly correlated. As the number of assets in the portfolio increases, 

the variance of the individual assets contributes less and less to the variance of the 

portfolio. Instead, portfolio variance approaches the average covariance of the 

assets. As such, the total variance can be reduced as long as the average covariance 

can be diminished.8 

 

Changes in economic activity affects national stock markets. If such changes are not 

perfectly correlated across countries, there is reason to believe that investors can 

reduce risk through international diversification. Empirical studies have shown, that 

correlations within domestic markets are typically higher than across national 

markets. According to Elton, Gruber, Brown, and Goetzmann (2007) the correlation 

coefficient between two 100-security portfolios drawn randomly from the New York 

Stock Exchange is as high as 0,95. In contrast, the average correlation coefficient 

between 15 developed market stock indexes is only 0,48.9 This means, that 

significant benefits can be obtained from international diversification.  

 

Unfortunately, it appears that national equity markets move more in tandem as 

globalization increases. Structural changes such as reduction of international barriers 

to investment, increased access to information, more privatization and the creation 

of economic blocks, such as the European Union, all contribute to the increasing 

integration and co-movement of markets.10 Corporate factors also stimulate this 

process. Firms have become more international and more cross country mergers and 
                                            
8 Elton, Gruber, Brown, & Goetzmann (2007)  
9 Returns are measured in dollars from 1990-2000 
10 L’Her, Sy, & Tnani (2002) 
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acquisitions take place. As a result, revenues and operations are less sensitive to 

country specific economic shocks.11 Goetzmann, Li, and Rouwenhorst (2005) study 

150 years of global market correlations. They find that during periods of increased 

globalization correlations increase affecting diversification benefits negatively. The 

study argues, that correlations among developed markets are currently near a 

historical high.  

 

As diversification benefits diminish in the traditional markets investors look towards 

emerging markets for alternative sources of diversification. The idea is that emerging 

markets may be more segmented and that correlations might be lower. Table 1 

presents correlation coefficients for emerging markets, developed markets and 

between the two investment universes. For simplicity the latter is referred to as 

cross-universe correlation.  

 

The average correlation coefficient for emerging markets is 0,252. For developed 

markets it is almost twice as high at 0,535. The correlation coefficient between 

developed and emerging markets is 0,352. It appears that emerging markets exhibit 

little correlation with each other, somewhat higher correlation with developed 

markets and that the highest level of correlation is found between developed 

markets. An equally weighted portfolio including developed and emerging markets 

would have had an average correlation coefficient of 0,38012 whereas a portfolio 

including only developed markets would have had an average correlation coefficient 

of 0,516. This means that there are diversification benefits to be made from the 

inclusion of emerging markets in international portfolios. 

                                            
11 Phylaktis, & Xia (2006) 
12 0,380=(0,252+0,352+0,535)/3 
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Table 1 

 

It is relevant to test if the differences between correlations are statistically 

significant. For correlations such test are somewhat involved. Therefore, a difference 

of means t-statistic is used instead. This is a second best option but it will suffice in 

this case and it is better than not testing.  

The statistic is calculated as 

€ 

t =
(X 1 − X 2) − (µ1 −µ2)0

S1
2 /n1 + S2

2 /n2
, where  is the difference 

of the means, 

€ 

(µ1 −µ2)0 is the hypothesized difference (in this case zero),  and   

are the estimated variances,13 and n is the sample size. The degrees of freedom are 

given by . The symbol  means that df 

should be rounded down to the nearest integer. 14 The null hypothesis is that the 

difference between the means is zero. The alternative hypothesis is that average 
                                            

13 If the source of the two variances is the same, 

€ 

S1
2 and 

€ 

S2
2 can be assumed to be equal and there are 

   more simple calculations for t and df. In this case the developed and emerging market universes are 

   assumed to be different. Therefore population variance is not assumed to be equal and neither is 

€ 

S
1

2  

   and

€ 

S2
2 

14 Aczel & Sounderpandian (2006) 
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US UK Japan France Germany Canada Switzerland Australia Spain Italy Netherlands Sweden

US

UK 0,735

Japan 0,452 0,437

France 0,702 0,764 0,477

Germany 0,693 0,720 0,503 0,868

Canada 0,759 0,595 0,472 0,661 0,662

Switzerland 0,699 0,782 0,499 0,777 0,800 0,577

Australia 0,649 0,598 0,558 0,595 0,591 0,621 0,626

Spain -0,098 -0,064 0,071 -0,015 0,007 0,019 -0,063 0,002

Italy 0,550 0,635 0,339 0,724 0,715 0,500 0,604 0,442 0,009

Netherlands 0,740 0,808 0,507 0,861 0,860 0,656 0,862 0,641 -0,068 0,688

Sweden 0,649 0,649 0,463 0,736 0,744 0,665 0,671 0,596 -0,008 0,602 0,724

Average Correlation Coefficient: 0,535 Variance: 0,075

Brazil China India Israel Korea Malaysia Mexico Poland Russia South Africa Taiwan Thailand

Brazil 

China -0,019

India 0,403 0,165

Israel 0,476 -0,028 0,315

Korea 0,388 0,045 0,248 0,266

Malaysia 0,306 0,079 0,284 0,244 0,348

Mexico 0,664 -0,037 0,310 0,486 0,348 0,323

Poland 0,544 0,004 0,314 0,361 0,290 0,288 0,456

Russia 0,073 0,005 0,002 0,042 0,062 -0,008 -0,066 0,020

South Africa 0,627 0,013 0,249 0,247 0,301 0,294 0,470 0,434 0,059

Taiwan 0,403 0,133 0,228 0,216 0,413 0,356 0,405 0,280 0,067 0,350

Thailand 0,376 -0,038 0,294 0,182 0,452 0,513 0,363 0,185 0,006 0,359 0,365

Average Correlation Coefficient: 0,252 Variance: 0,032

US UK Japan France Germany Canada Switzerland Australia Spain Italy Netherlands Sweden

Brazil 0,466 0,503 0,477 0,526 0,585 0,520 0,500 0,521 0,543 0,477 0,538 0,592

China 0,015 0,010 0,119 0,078 0,131 0,052 0,066 0,105 0,067 0,069 0,066 0,030

India 0,228 0,213 0,168 0,323 0,316 0,283 0,218 0,291 0,283 0,224 0,270 0,286

Israel 0,521 0,445 0,253 0,559 0,530 0,479 0,419 0,411 0,428 0,474 0,485 0,493

Korea 0,366 0,352 0,345 0,353 0,373 0,335 0,338 0,383 0,346 0,308 0,358 0,314

Malaysia 0,334 0,318 0,290 0,290 0,365 0,416 0,302 0,367 0,250 0,228 0,317 0,305

Mexico 0,564 0,554 0,369 0,493 0,511 0,500 0,461 0,550 0,500 0,423 0,549 0,511

Poland 0,400 0,483 0,450 0,554 0,495 0,422 0,398 0,507 0,398 0,465 0,481 0,518

Russia 0,307 0,369 0,298 0,254 0,366 0,342 0,285 0,297 0,270 0,197 0,347 0,327

South Africa 0,464 0,434 0,345 0,471 0,498 0,599 0,475 0,476 0,513 0,375 0,485 0,552

Taiwan 0,358 0,311 0,378 0,380 0,465 0,386 0,382 0,413 0,408 0,307 0,417 0,346

Thailand 0,321 0,294 0,208 0,264 0,327 0,294 0,363 0,297 0,331 0,285 0,306 0,298

Average Correlation Coefficient: 0,352 Variance: 0,018

Emerging Market Correlation Coefficients 

 Developed Market Correlation Coefficients

Cross-Universe Correlation Coefficients 
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emerging market correlations are lower than developed market correlations. As such, 

the test is one sided. Results are given in table 2. They show that the differences are 

significant with very low p-values. 

 

Table 2 

 

 

As mentioned above, globalization is causing markets to co-move more and the 

levels of correlation cannot be expected to be constant over time. Therefore, the 

sample is split in two and correlations are calculated separately from 1990 to 2004 

and from 2005 to 2008. These are the IS and OOS periods, which are used 

throughout the study. Results are reported in table 3.  

Developed Markets Emerging Markets Cross-Universe

Avg. Correlation 0,535 Avg. Correlation 0,252 Avg. Correlation 0,352

Variance of Correlations 0,075 Variance of Correlations 0,032 Variance of Correlations 0,018

Develped versus Emerging Markets Correlations

t-Statistic -7,020

Degrees of Freedom 112

p-value <0,001

t-Statistic -5,141

Degrees of Freedom 80

p-value <0,001

Levels of Correlation 

Difference of Means 

Developed markets versus Cross-universe Correlations
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Table 3 

 

 

The first part of the table presents the average correlation coefficients for the IS and 

OOS periods. It appears that the level of correlation has increased internationally 

and that these changes are significant. The second part of the table shows that 

average IS correlations are significantly lower than OOS correlations in all three 

cases.  

 

The highest increase has been between emerging and developed markets. This 

indicates that emerging markets are becoming more exposed to international factors 

as drivers of return and that they co-move more with the world market. Actually, the 

difference between developed and cross-universe correlations is no longer significant 

when only the OOS period is considered. The final part of the table shows that the 

difference of means statistic is only -1,086 and the p-value is 0,141.  

 

The average correlation coefficient of an equally weighted portfolio including both 

developed and emerging markets would have been 0,526 in the OOS period as 

opposed to 0,355 in the IS period. This is a large increase and it means that the 

advantage of diversification into emerging markets is diminishing. However, it is 

important to notice that benefits still exist. The average correlation coefficient for 

developed markets was 0,620 in the OOS period.  

IS and OOS Correlations

Developed Markets Emerging Markets

IS:Average Correlation 0,516 IS:Average Correlation 0,223 IS:Average Correlation 0,326

IS: Variance 0,074 IS: Variance 0,037 IS: Variance 0,020

OOS: Average Correlation 0,620 OOS: Average Correlation 0,397 OOS: Average Correlation 0,560

OOS: Variance 0,182 OOS: Variance 0,075 OOS: Variance 0,024

Differerence Over Time

Difference of Means OOS versus IS

t-statistic -1,668 t-statistic -4,214 t-statistic -12,841

Cross-universe

Degrees of Freedom 110 Degrees of Freedom 116 Degrees of Freedom 259

p-value 0,049 p-value <0,001 p-value <0,001

Difference Between Investment Universes

Difference of Means : Developed versus Emerging Markets Correlations OOS
t-Statistic -3,585

Degrees of Freedom 110

p-value <0,001

Difference of Means : Developed versus Cross-universe Correlations OOS

t-Statistic: Out-of-Sample -1,086

Degrees of Freedom 73

p-value 0,141
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The primary reason that diversification benefits persist is the fact that emerging 

markets still exhibit so little correlation with each other compared to the co-

movement found within the developed market universe. In the OOS period 

correlations are significantly lower in emerging markets than in developed markets. 

It can bee seen in the final part of the table that the difference of means statistic is  

-3,585 and the p-value is <0,001. The alignment of correlations is curbed by the fact 

that co-movement between developed markets also increase. As such, a gap can be 

expected to persist for a while.  

 

It has to be noted that correlations tend differ between economic peaks and troughs. 

It has been found, that markets co-move more in bad times than in good.15 Both 

sample periods include times of economic expansion and contraction but the 

difference between up- and down correlations is not taken into consideration and it 

could be affecting the results.  

 

The impact of currency conversion on correlations was investigated briefly. Very little 

difference was found between local currency and USD correlations. Some currencies 

are pegged to the dollar and for those, the difference is minimal. Several European 

countries use the euro to which, the remaining European currencies are closely 

linked. In general currencies of the major emerging and developed markets have 

moved somewhat in tandem against the USD over the sample period. As such, 

national returns are affected similarly by the conversion to USD, which diminishes 

the affect of conversion on cross-country correlations. This conclusion is in line with 

Bruner, Conroy and Li (2004) who find, that currency conversion is not a material 

driver of the country effect.  

Emerging Market Country Allocation from a GTAA Perspective 

Low correlations are not only important for diversification benefits. They also 

improve the scope for profit through active allocation. When markets co-move less 

the difference between winners and losers is greater so shifting money between 

them makes more difference to return. From table 3 it can be seen that correlations 

are lowest within the emerging market universe. As such, country allocation between 

emerging markets should offer the highest scope for profit. 

                                            
15 Zimmermann, Drobertz, & Oertmann (2003), Dahquist & Harvey (2001)  
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Another feature that is very important for the successfulness of a GTAA strategy is 

the degree of predictability. A small predictable component may be significant 

statistically but not economically. As such, the scope for profit increases with the 

magnitude of the predictable component in stock returns. Emerging market equity 

returns have been found to be more predictable, to exhibit a higher degree of 

autocorrelation and stronger mean reversion properties than developed markets.16  

These are all important features that make emerging markets interesting for GTAA 

and particularly for country allocation.  

 

Top-down portfolio construction can be initiated with country allocation or industry 

allocation. Traditionally, the first step has been country allocation because country 

effects were the primary drivers of returns. Increasing globalization and integration 

has reduced the impact of country effects. As a consequence, a growing number of 

asset managers have shifted the primary allocation from countries to industries. 

Their research departments are now structured along industry lines instead of 

country lines.17  

It is optimal to allocate across country lines as long as correlations between 

countries are lower than between industries. Researchers seem to agree that country 

effects dominated from the mid 70’ies till the mid or late 90’ies, that country-

correlations are increasing, and that there has been a significant shift from country 

to industry effects in recent years.1819  

In developed markets it remains controversial whether industry effects have become 

the primary driver of returns or if country allocation is still optimal as the first step of 

portfolio construction. The topic has been investigated extensively but conclusions 

vary depending on the sample period, the countries and the industries included in 

the studies.20  

For emerging markets there is a general consensus that country effects dominate. 

Bruner, Conroy and Li (2004) argue that during the past decade diversification 

across countries has been preferable to diversification across industries for emerging 

market equity portfolios. They also find that country allocation is likely to remain 

important for the active management of emerging market equity portfolios.  
                                            
16 Bilson, Brailsford, & Hooper (2001) 
17 Estrada, Kritzman, Myrgren, & Page (2005) 
18 L’Her, Sy, & Tnani (2002), Estrada, Kritzman, Myrgren, & Page (2005), Phylaktis & Xia (2006) 
19 Some researchers argue, that the shift between factors has been caused by the IT 
   bubble in the late 90’ies. Estrada, Kritzman, Myrgren, & Page (2005) and Phylaktis &  
   Xia (2006) test and discard this hypothesis. 
20 Estrada, Kritzman, Myrgren, & Page (2005) 
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Estrada, Kritzman and Page 2006 use a normative approach taking changes in the 

available opportunity set into consideration. Their results support country allocation 

as the primary parameter for portfolio diversification. The decision to work with 

allocation across country lines is based on these findings.  

 

It should be noted, that it is not possible to separate the two approaches completely. 

Industries are scattered among countries and countries do not exhibit the same 

industry composition. Therefore, a country allocation strategy provides industry 

diversification and vice versa.21 The key issue here is whether the first step of a top-

down portfolio construction should optimally consist country or industry allocation. 

Partial Conclusion  

Emerging markets are interesting from an investment perspective because they are 

less correlated with each other and with the world market than developed markets.  

As such, the average correlation coefficient of a portfolio can be reduced through the 

inclusion of emerging markets and diversification benefits can be obtained.  

Due to globalization and the increasing integration of the world economy and 

financial markets correlations are increasing internationally. It appears that the co-

movement of emerging markets with the developed world is increasing rapidly. 

However, emerging markets still exhibit relatively little co-movement with each other 

and the alignment of correlations is curbed by that fact that developed markets also 

move more in tandem over time. As such, the scope for diversification benefits can 

be expected to persist for a while.  

In a GTAA context it is the correlation of emerging markets with each other that is 

interesting. When markets co-move less the scope for profit through active 

management is higher. Another feature that is important for the scope for profit 

through GTAA is the fact that emerging market returns are known to be more 

predictable than returns in developed markets. If the predictable component is too 

small, it will not be possible to profit from it economically.  

Within the developed market investment universe more and more active 

management is based on allocation between industries instead of countries. This 

change is driven by the increasing integration of national markets. However, 

researchers, that within emerging markets it is still preferable to allocate across 

countries. 

                                            
21Estrada, Kritzman, Myrgren, & Page (2005)  



 25 

Part 2: Financial Theory and Return Prediction 

Traditional capital market theory does not accept the existence of predictability. 

However, over the last 30-40 years a growing strand of literature has argued that 

returns do contain a predictable component. Since the late 80’ies an economic 

explanation for this phenomenon has been developed. It argues that predictability 

stems from variation in expected return over time. Understanding this theory offers 

information that can be used for the development of a good prediction model. Part 2 

discusses new financial theory and how it can be used in the construction of a 

country allocation model. 

Predictability in Efficient Markets 

The traditional efficient market hypothesis (EMH) does not accept the existence of 

predictability. It poses that all available information is fully reflected in asset prices 

at any point in time. The idea is, that if stock prices could be predicted from available 

information, it would be possible to profit from this predictability. Rational investors 

would trade on this opportunity, until all information were embedded in prices. At 

this point, future price changes would be driven solely by new information. Since 

news is inherently unpredictable, so are asset prices. A more modest and realistic 

interpretation of the hypothesis is that asset prices will reflect all available 

information at least until the benefit of obtaining additional information and trading 

on it no longer exceeds the cost.22  

 

There are three forms of the efficient market hypothesis: weak, semi-strong and 

strong. The weak form of the hypothesis is the least restrictive. It states, that 

current prices fully reflect all information contained in historic prices and therefore 

predictability based on past price data does not exist. Technical analysis deals with 

exactly this type of prediction. Traders and financial professionals search for price 

patterns such as calendar effect, momentum and mean reversion believing that it is 

profitable to trade on such patterns. If the weak form of the efficient market 

hypothesis holds, technical analysis is futile by definition. 23 

 

The semi-strong form extends the hypothesis to include all publically available 

information such as news reported in the financial press and different types of 

                                            
22 Elton, Gruber, Brown, & Goetzmann (2007) 
23 Elton, Gruber, Brown, & Goetzmann (2007) 
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corporate announcements. If this level of the hypothesis holds it should not only be 

impossible to predict asset prices using technical variables. Neither financial nor 

macroeconomic variables should be useful as predictors. Predictability based on 

macroeconomic and financial variables is called fundamental analysis. 24  

 

The strong level extends the hypothesis to include private information. It poses that 

even investors possessing information that is not publicly available should not be 

able to predict prices consistently. This form of the hypothesis is very restrictive and 

is not generally expected to hold. Since this study does not deal with private 

information the third level is not so relevant here. 25  

 

The idea that asset markets are efficient was developed throughout the 60’ies. 

Eugene Fama formulated the version described above which is the most commonly 

used. The weak and semi-strong levels of efficiency have been expected to hold for 

many years, and even today there are researchers advocating that predictability 

based on technical and/or fundamental information does not exist. However, over 

the last 30 years numerous researchers have reported evidence of predictability.  

 

Two of the most frequently cited research papers that find predictability with 

technical variables are Fama and French (1988a) and Poterba and Summers (1988). 

The latter finds evidence of positive autocorrelation in stock prices over short 

horizons and negative autocorrelation over long horizons. This corresponds to a 

short-term momentum effect and long-term mean reversion. Fama and French’s 

results are supportive of the existence of a mean reversion effect.  

 

The price-dividend ratio (or dividend-price ratio) is one of the most popular variables 

in fundamental analysis. Campbell and Shiller (1988a) is a very influential paper. It 

presents an inter-temporal model, which links the price-dividend ratio to future 

returns. The same model can be used to link price-earnings with future stock 

returns. Fama and French (1988b) also find evidence that dividend yields have 

predictive power of returns, and that this ability increases over time.  

                                            
24 Elton, Gruber, Brown, & Goetzmann (2007) 
25 Elton, Gruber, Brown, & Goetzmann (2007) 
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Time Variant Expected Return 

In traditional capital market theory expected return is assumed to be constant over 

time. However, the researchers mentioned above argue, that predictability stems 

from the fact, that expected return varies over time and that this variation has a 

clear business-cycle pattern. Evidence has been found, that expected return is low 

when economic conditions are good and high when conditions are bad.26 When 

expected return increases, prices fall because future expected cash flows are 

discounted at a higher rate. Lower prices are requisite to enable the subsequent 

price increase required to materialize higher return.  

 

Theoretically, there are two main explanations for cyclical variation in expected 

return. One focuses on time variation in the marginal utility of consumption. The 

other extends this idea to include the possibility that risk aversion may also vary 

over time.  

The first explanation takes its point of departure in the life-cycle/permanent income 

theory. The idea is, that consumers invest in order to smooth consumption over 

time. During the most productive years people save up, so they can continue to 

consume during old age. From this point of view, the overall objective of investment 

is to optimize an inter-temporal utility function of consumption.27  

If the marginal utility of consumption is constant over time, consumers should 

require the same expected return to substitute consumption for investment over 

time. However, if marginal utility is not constant, expected return must be time 

variant. 

Wealth, income and consumption all vary pro-cyclically. If the law of diminishing 

marginal utility holds, then the utility of additional consumption should be lower 

when economic conditions are good and consumers should require lower levels of 

expected return to substitute consumption for investment. The opposite should hold, 

when economic conditions are bad. As such, if wealth, income and consumption vary 

pro-cyclically expected return should vary counter-cyclically.28  

 

Campbell and Cochrane (1999) construct a model that expands this theory to include 

the idea that risk aversion might also be time variant. Economic growth causes 

consumption to trend upwards over time. Campbell and Cochrane argue that 
                                            
26 Fama & French (1988a), Lettau & Ludvigson (2003) 
27 Engsted (2006) 
28 Engsted (2006) 
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consumers form a slow moving habit that increases with this trend. However, growth 

is not evenly distributed over time and consumption varies pro-cyclically with the 

business cycle. This means, that when the economy is in a good state consumption is 

higher relative to the habit than when the economy is in a bad state. When surplus 

consumption (that is excess consumption relative to the habit) declines risk aversion 

increases. As such, during recessions both the marginal utility of consumption and 

risk aversion increase. Investors will require a higher expected return to substitute 

consumption for investment and they will require a higher expected return to bear 

the additional financial risk that is incurred in an equity position as opposed to an 

investment in risk free assets such as government bonds.29   

 

There is a close link between these theories and empirical findings of predictability. 

Both explanations link time variant expected return to business cycles and both 

imply, that if business cycles are predictable, there will be a predictable component 

in expected return and a predictable component in stock prices. Business cycles are 

somewhat predictable because consumers have a tendency to smooth consumption, 

investment is sticky and government expenditures have a low level of variability.30 

Most of the conditioning variables that been documented to predict equity returns 

are related to economic conditions and many actually have predictive power of 

business cycles.31 

 

Several researchers argue that predictability grows over time. A small predictive 

component on the short horizon accumulates to a larger predictable component at a 

longer horizon. Short-term predictability is more difficult to detect because the 

predictable component is small and because of the high volatility of returns.32 

Compatibility with the Efficient Market Hypothesis 

Predictability caused by time variance in expected return is not incompatible with the 

idea of efficient markets. The implication of counter cyclical variation in expected 

return is that the price of risk varies and that this price can be predicted. However, 

risk adjusted return remains unpredictable so markets can still be considered 

efficient. 

                                            
29 Campbell & Cochrane (1999) 
30 Dahlquist & Harvey (2001) 
31 Cambell & Cochrane (1999), Dahlquist & Harvey (2001) 
32 Engsted (2006) 
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To see this, it is useful to see why risk adjusted return must be unpredictable with a 

constant risk premium. Over medium and long horizons expected return

€ 

(EtRt+1) is 

assumed to be a positive constant

€ 

(K): 

€ 

EtRt+1 = K > 0.  The best forecast of the price 

at t+1 

€ 

(EPt+1) is the current price plus the constant expected return: 

€ 

EPt+1 = (1+ K)Pt  
. Any return above or below this level is unpredictable 

€ 

Et Rt+1 −K[ ] = 0 . 

 

With time variant expected return this relation can be expressed as follows. 

€ 

Et
Ut+1
'

Ut
' (1+ Rt+1) − (1+ t p )

 

 
 

 

 
 = 0, where tp is the time variant expected return and Ut is 

the marginal utility of consumption. If Ut varies over time, then 

€ 

Ut+1

Ut

 will represent 

the time variant preference for substitution of consumption for investment. If Ut is 

constant over time, the fraction is one and the equation reduces to

€ 

Et Rt+1 −K[ ] = 0. 

Either way, risk adjusted return is unpredictable and markets can be considered 

efficient.
33

 Campbell and Cochrane (1999) show this in a model that also includes 

time variant risk aversion.  

Implication of Predictability for Portfolio Formation 

If expected return is constant over time and excess returns are unpredictable  

Active asset management is futile by definition. According to modern portfolio 

theory, investors in such a world should hold a combination of the market portfolio 

and a risk free asset.  

However, if expected return varies overt time and if this variation is predictable it will 

be possible to earn a higher return than the market through active management. 

Business cycles are not synchronized across the world so if expected return varies 

with economic conditions, return to risk will vary across the globe. Allocation 

between asset classes, regions, countries and industries makes a lot of sense in such 

a world. Through GTAA investors can overweight countries with high return to risk 

and underweight those with low return to risk.34  

                                            
33 Engsted (2006) 
34 Goldman Sachs (2003)  
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Other Explanations for Predictability 

It is important to notice that the theory about time variant expected return is not the 

only explanation for predictability. In behavioral finance it is argued that 

psychological factors affect the investment decision of at least some investors and 

that irrational behavior of this group causes inefficiencies in the market. Professional 

investors trade on these imbalances. However, due to the “limits to arbitrage” 

imbalances are not always offset.35  

Behavior such as herding, over and under reactions to news and excessive emphasis 

on recent occurrences may cause imbalances in prices. At some point, these will 

return to their fundamental value so mispricing induces a predictable element in 

returns. However, it is not always possible to determine the peaks and troughs of 

imbalances so a rational investor getting in too early may see a large loss before the 

imbalance is eventually offset. Liquidity constraints may force such arbitragers out 

before the imbalance is corrected. This will imply losses and in some cases it may 

even amplify the imbalance. The fact, that arbitrage can be both risky and costly 

constitutes a “limit to arbitrage” preventing imbalances from being offset.36  

In this study, predictability is based on technical and fundamental analysis. 

Therefore it is the efficient market interpretation of predictability that is relevant 

here and behavioral finance is only referred to briefly.  

 

There is also a large strand of literature arguing that predictability does not exist.  

According to this discourse, evidence of predictability stems from publication biases 

(if it is easier to publish a research paper that finds affirmative results, a publication 

bias will occur), data mining (if a large number of researchers search the same data 

for a particular effect, applying many different methods sooner or later they are 

bound to find something), and econometric problems with the handling of 

overlapping observations (this phenomena causes predictability to increase over time 

and it should be adjusted for).37 

New Financial Theory and Country Allocation 

If predictability stems from time variation in expected return and if this variation is 

determined by the state of the economy then conditioning variables that are closely 

linked to the business cycle should be prime predictors.  
                                            
35 Ritter (2003) 
36 Ritter (2003) 
37 Campbell (2000) 
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Theoretically this points towards macroeconomic variables such as: real activity, 

industrial production, inflation, interest rates, term spreads etc. All are closely linked 

to business cycles and many researchers have tested the predictive ability of these 

variables. Unfortunately, the level of predictive ability has not been as high as 

expected. Generally, this is attributed to problems with measurement errors, 

selection biases and timeliness. Many macroeconomic variables are only reported 

monthly or even quarterly, releases are often estimates and they are often subject to 

revisions.38 

 

Financial variables such as valuation ratios have tended to exhibit more predictive 

ability. These figures are much more timely and they are not subject to 

measurement problems or revisions. New financial theory established a close link 

between DP or PE or ratios and expected return. This will be explained in more detail 

later. Numerous empirical studies have found that financial valuation ratios exhibit 

considerable predictive ability.  

In the 90’ies financial variables experienced a periodic loss of predictive ability in 

developed stock markets. This has to some extent been contributed to changes in 

the way dividends and earnings were paid and reported.39 The IT bubble may also 

have had an effect on this.  

 

If expected return varies with the business cycle then positive autocorrelation should 

be expected on the short-term and mean reversion on the long term. Autocorrelation 

and mean reversion imply, that there is useful information in historic prices. As such, 

technical variables are relevant to consider.  

 

As mentioned in the methodology empirical studies have found, that different types 

of variables offer different information in multivariate prediction models.40 

Furthermore, the inclusion of several variables may to some extent mitigate 

problems with parameter instability.41 This project studies macroeconomic, financial 

and technical variables with the intention of including at least one variable from each 

type in the multivariate prediction models. Naturally, the realization of this idea will 

                                            
38 Cochrane (1999) 
39 Rapach, Wohar, & Rangvid (2005) 
40 Van der Hart, Slagter, & Van Dijk (2003), Kortas, L’Her, & Roberge (2004) 
41 Dangl, Halling, & Randl (2006) 
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depend on the relative predictive ability exhibited by each variable in the univariate 

analysis.  

Conditioning Variables  

The following section presents the theoretical and empirical appeal of the 8 

conditioning variables that are included in this study. The theoretical discussion is 

kept in general terms. A link is established between the conditioning variables, 

equity returns and the overall economy. References are made to literature extending 

these links to hold inter-temporally but this literature is involved and will not be 

discussed in detail. For the purpose of this study, an overall discussion, with 

references to more specific literature suffices. This choice is commonly made in the 

literature.  

Inflation (INF) 

Traditionally, inflation was linked to stock returns though the Fisher hypothesis, 

stating that nominal returns should be equal to real returns plus inflation. This 

implies that nominal returns should move one-to-one with inflation and that stocks 

should serve as a hedge against the diminishing purchasing power of money over 

time.42  

If the Fisher effect holds, a regression of returns on inflation should find a positive 

beta of approximately one. Only a small part of the numerous researchers that have 

studied this relation find such a positive coefficient. Those who do, mainly focus on 

very long horizons43 or countries with abnormally high levels of inflation.44 

Over short and medium time periods, most empirical research documents a 

significant negative relation between inflation and both nominal and real stock 

returns.45 These findings have lead to two puzzles. Why, stocks fail to serve as a 

hedge against inflation or at least why the hedge takes so long to pass.46   

Over the years researchers have offered several potential explanations for the short-

term negative relation between inflation and stock returns. Fama (1981) suggests 

that there exits a ‘proxy’ underlying relationship causing this unexpected relation. 

The essence of this hypothesis is that an increase in inflation denotes a decline in 

real activity and that equity markets anticipate a decline in corporate earnings as a 

                                            
42 Erb, Harvey, & Viskanata (1995) 
43 Murphy & Sahu (2001), Anari & Kolari (2001), Lothian & McCarthy (2001) 
44 Choudry (1999) 
45 Siklos & Kwok (1999) 
46 Lothian & McCarthy (2001) 
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consequence of such a slowdown.47 If such an indirect relation is stronger on a short-

term horizon than the direct effect of a general price increase then it can explain the 

negative relation.  

Geske and Roll (1983) elaborate on this idea arguing, that if central banks increase 

money supply as a response to negative shocks in real activity and if this is 

anticipated by investors, it will lead to a decline in stock prices and an increase in 

inflation.48  

Sharpe (2002) examines the link between expected inflation, and expected return. 

He finds that an increase in inflation leads to a substantial increase in expected 

return and hence, to a decline in stock prices.  

Other potential explanations are proposed in the literature. Unfortunately there is not 

a general consensus about which of these propositions offer the best explanation.  

Despite of this, inflation is used repeatedly in studies of return prediction. Bekaert, 

Erb, Campbell and Vaskanata (1997) find that inflation is a useful parameter for 

country selection in emerging markets. Kortas, L’Her and Roberge (2004) 

successfully include inflation in an emerging market country selection model together 

with 6 other conditioning variables.  

 

In this study, Inflation is defined as the first difference in the log levels of the 

Consumer Price Index (CPI). Formally written that is, . 

This definition is chosen to make the CPI series stationary. As this study focuses on 

the short run, a negative relation is expected. Two countries (Mexico and Russia)49 

have experienced periods of high inflation within the IS period. Therefore it is 

possible that a positive relation will be found in these countries.  

Short-term interest rates (RSTI) 

Interest rates can be linked to stock prices through the present value calculation.  

A lower risk free rate implies a lower discount factor, which results in higher stock 

prices. However, the variation in interest rates is very small with respect to the 

variation in stock prices. Therefore, it is likely that most predictive ability stems from 

a link with the real economy and with expected return.  

Changes in interest rates are used by central banks to boost or dampen economic 

growth. Decreases are used when economic conditions are bad because it stimulates 

                                            
47 Sharpe (2002) 
48 Goliath – Business Knowledge on Demand (2007)  
49 See appendix 8. 
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consumption and investment leading to increased demand and lower costs of finance 

for the companies. This has a positive effect on earnings, which is anticipated by 

investors and reflected positively in stock prices. As such, interest rates should be 

positively related with business cycles and negatively related with expected and 

realized return. 

Most adjustments of central bank rates are reflected in market rates, which are used 

here. Problems such as liquidity constraints and confidence issues may prevent cuts 

in central bank rates from coming through in market rates. This means that the 

latter should be better predictors because they reflect the markets interpretation. 

Actually, the best measure of interest rates with respect to predictability are term 

spreads. The yield curve reflects the relation between price and time to maturity of 

debt. As such, the level and shape of the curve are determined by the markets 

expectations about future interest rates and inflation. The curve changes daily in 

reaction to news and it can be used to infer the market’s expectation about the 

future state of the economy. Unfortunately the data needed to construct term 

spreads is not available for emerging markets. Short-term interest rates contain 

information about the level of the curve but not about the shape. However, yield 

curves often move in parallel so in many cases there is a spillover of information. 

 

Harvey (1995) successfully uses short-term interest rates in a study of emerging 

market return prediction. Heckman and Gendreau (1998) find that a country 

allocation strategy based on relative short-term interest rates outperforms a market 

capitalization weighted benchmark. Rapach, Wohar and Rangvid (2005) study return 

predictability with respect to 9 macro variables and find relative short-term interest 

rates to be the most significant predictor.  

 

Inspired by Heckman and Gendreau (1998) and Rapach, Wohar and Rangvid (2005)  

Relative Short Term Interest Rates are calculated as the difference between the 

nominal interest rate and a 12-months backward-looking moving average. This 

reduces the potential influence of a few large observations50 and captures changes in 

the trend of the real cost of funds induced by monetary policy and other factors.51 

Decreasing interest rates tend to stimulate the economy and have a positive effect 

on returns. As such, negative RSTI coefficients are expected.  

                                            
50 Heckman and Gendreau (1989) 
51 Hooker (2004) 
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Dividend-Price Ratio (DP) 

The dividend-price (DP) (or price-dividend (PD)) ratio is one of the variables that 

have been studied most extensively in the predictability literature. Theoretically, it is 

linked to future returns through the Gordon model saying, that stock prices are equal 

to the discounted value of future dividends. Formally written that is, 

€ 

Pt−1 =
Dt

1+ r
(1+

1+ g
1+ r

+
(1+ g)2

(1+ r)2
+ ...) =

Dt

r − g
 , where Pt-1 is the price of a stock at time t-

1, Dt is the dividend paid out from t-1 till t, r is the discount rate and g is the growth 

rate of dividends. r and g are assumed to be constant. Rewriting the expression 

shows the relation between the DP ratio, the discount rate, and the growth rate of 

dividends 

€ 

Dt

Pt−1
= r − g.52  

The Gordon model is static but it has been modified to hold inter temporally by 

Campbell and Shiller (1988) as 

€ 

pt − dt = Et ρ j (Δdt+1+ j − rt+1+ j ) +
k

1− ρj= 0

∞

∑ , where  is 

the log of the share price in period t, 

€ 

dt  is the log the dividends that the share pays 

out, 

€ 

rt+1 is the log return,  is the difference operator, and 

€ 

k = ln(1+ expp−d ) − ρ(p − d)with 

€ 

p − d as the mean log price-dividend ratio and 

€ 

ρ = expp−d /(1+ expp−d ) <1.53  

The dynamic Gordon model allows for variable and uncertain future values of r and 

g. It links DP ratios with the markets expectation about future asset returns and 

future dividend growth rates. Empirical studies have found, that dividend growth 

rates exhibit too little variation to account for the volatility in the DP ratio. As such, 

variation in DP must stem from variation in expected future asset returns. These can 

be broken into excess return and a risk free rate. Empirical evidence shows that 

expected real interest rates exhibit too little variation to account for the volatility of 

the DP ratio. These findings have led researchers to conclude that DP is likely to 

capture variation in the expected risk premium.54 As such, the DP ratio should have 

predictive ability of returns. 

 

The dynamic Gordon model implies that dividends and prices should be cointegrated. 

                                            
52 Fama & French (1988b) 
53 Rangvid (2006) 
54 Fama & French (1988b), Lettau & Ludvigson (2003) 
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When two variables exhibit such a relation, they tend to return to an equilibrium 

relation. This means that DP may deviate from its unconditional mean temporarily 

but eventually, it will return to the equilibrium relation either through a change in 

dividend growth, in returns or in a combination of the two.55 This implies, that 

variation in DP should forecast future returns, future dividend growth or both.  

 

Empirically, the variable has been found to have predictive power of returns by 

numerous researchers. Some of the most cited papers are Fama and French (1988b) 

and Campbell and Shiller (1988).  

There is some discussion about the best definition of a DP variable. Most researchers 

use Dt/Pt instead of Dt/Pt-1 because Pt offers more timely information. Fama and 

French (1988b) test both definitions and argue that Dt/Pt is the better measure.  

There is disagreement about whether to use the variable in levels or logs. In the 

dynamic Gordon model DP enters in logs to keep the model linear. Lewellen (2004) 

argues that actual DP series are likely to be positively skewed and that volatility 

depends on the level of the variable (when DP is 2 price movements have to be twice 

as high to have the same effect as when DP is 4). Using the natural log of the series 

solves this problem.56 Ang and Bekaert (2006) chose to work with DP in levels 

despite of the problems mentioned above. They argue that using DP in this form 

enables them to work with true expected returns. When DP enters in logs returns are 

defined as actual total log returns.57  

In this study DP is defined as

€ 

DPt = (Dt *Nt ) / (Pt *Nt )
1

n

∑
1

n

∑ , where Dt is the dividend 

per share at time t, Nt is the number of shares in issue at time t, Pt is the unadjusted 

share price at time t and n is the number of constituents in the index. 58 

 

The DP ratio is positively related to future returns. Fama and French (1988b) explain 

this relation theoretically. They argue, that a positive shock to expected return leads 

to an opposite correction of the current price because dividends are discounted at a 

higher rate. This enables the future price increase, which is needed to materialize the 

                                            
55 Lettau & Ludvigson (2003) 
56 Lewellen (2004) 
57 Ang & Bekaert (2006) 
58 Definition from Datastream 
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higher expected return. As such, DP ratios should be positively related with future 

returns.59  

Price-Earnings Ratio (PE) 

DP and PE (or EP) ratios are linked to stock prices through the same theoretical 

framework. The Gordon model can be expressed in terms of price-earnings if two 

additional assumptions are taken into consideration. Dividends should be a linear 

function of earnings and the payout ratio (q) should be constant. Given these 

assumptions  and . r and g still represent the 

discount rate and the growth rate of dividends.60  

 

DP and PE ratios each have advantages and disadvantages as predictors. Earnings 

are more volatile than dividends. Some of this volatility is unrelated to the variation 

in expected returns so it ads noise to PE.61 DP ratios are less volatile because 

dividends are often smoothed. This manipulation induces a loss of information.62 As 

such, there is a trade off between noise and information.  

 

PE tends to exhibit less predictive power than dividend yields in empirical research 

but it is still known as a good predictor.63 Lewellen  (2004) finds that the EP ratio 

predicts market returns on the NYSE from 1963 to 2000. Bekaert, Erb, Harvey, and 

Viskanta (1997) and Van der Hart, Slagter, and van Dijk (2003) use PE for portfolio 

selection in emerging markets. They find that the ratio offers good and consistent 

results.  

In this study, PE is defined as:  Where:  is the 

unadjusted share price at time t,  is the number of shares in issue at time t, 

 is the earnings per share at time t. (Negative earnings per share are treated as 

zero) and n is the number of constituents in the index.64 Again, Pt substitutes Pt-1 

because the former offers more timely information.  

                                            
59 Fama & French (1988b) 
60 Balke & Wohar (2001) 
61 Fama & French (1988b) 
62 Ang & Bekaert (2006) 
63 Fama & French (1988b) 
64 Definition from Datastream 
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PE is negatively related to future returns and negative coefficient should be 

expected. The theoretical reasoning is the same as for DP. However, the fraction is 

inverted so the reasoning should also be reverse. 

Price-Output Ratio (PY) 

The price-output ratio (PY) proposed by Rangvid (2006) combines financial and 

macroeconomic data. It builds on the theoretical framework of the dynamic Gordon 

model. When dividends are substituted by GDP, the model says that variation in the 

PY ratio depends on variation in expected return and expected GDP growth. The 

latter exhibits low volatility so the model links PY with expected return. Formally 

written that is: 

€ 

pt − yt = Et ρ j (Δyt+1+ j − rt+1+ j ) +
k

1− ρ
+ vt

j= 0

∞

∑ , where  and 

€ 

yt  are the 

logs of prices and output, 

€ 

rt+1 is the log return,  is the difference operator, and 

€ 

k = ln(1+ expp−y ) − ρ(p − y)with 

€ 

p − y  as the mean log price-output ratio and 

€ 

ρ = expp−y/(1+ expp−y ) <1.65
 

Rangvid (2006) tests the predictive ability of the variable and finds, that PY predicts 

US and G7 equity return better than both the PD and PE. The price-output ratio has 

not been tested as a predictor of emerging market stock returns and it is interesting 

to see if it will perform as well in this context as it has done in developed markets.   

PY is defined as 

€ 

pyt = pt − yt−1 where 

€ 

pt is the log price at time t and  is GDP at t-

1.  

Unfortunately GDP figures are only reported quarterly. All other series in this study 

are included as monthly data. Therefore, a monthly PY variable is created. Every 

GDP value is repeated three times so in the two months following a GDP release PY is 

calculated as 

€ 

pyt+1 = pt+1 − yt−1 and 

€ 

pyt+2 = pt+2 − yt−1.  
Mean reversion in the PY ratio implies that future returns are expected to be low if 

current stock prices are high in relation to the current GDP. As such, coefficients are 

expected to be negative.66  

Momentum (3MM and 6MM) 

A momentum strategy is based on the expectation that stocks, which have done well 

in the recent past will continue to do so in the recent future. Originally, the idea 

                                            
65 Rangvid (2006) 
66 Rangvid (2006) 
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stems from an empirical finding. It has challenged researchers because it is 

contradictory to traditional asset pricing theory, in which return is considered to be a 

positive function of risk. As such, positive momentum should imply increased risk, 

which does not seem likely if it is initiated by good news or by a price increase in it 

self. 67 

In order to find a theoretical explanation, many researchers have turned to 

behavioral finance. In this framework momentum is considered to stem from an 

initial under reaction to news and a gradual adjustment to an appropriate response.68 

Another option is that investors overreact to information. If such overreaction 

develops gradually it will create momentum. However, fundamental company value 

does not change so stocks will eventually revert to their fundamental value. 

Overreactions may be caused by hording or by a self-fulfilling misperception that 

stocks, that have performed well, will continue to due so.69   

Today, researchers are searching for an explanation for momentum that is consistent 

with the idea of time variant expected returns. Chordia and Shivakumar (2002) find 

that momentum profits vary pro-cyclically with the business cycle and that they are 

explained better by common macroeconomic variables than by firm specific sources. 

They argue, that a common structure of momentum profits points towards a rational 

risk based explanation whereas firm specific sources are more consistent with 

behavioral explanations. Their results can be interpreted as an indication that 

momentum returns stem from changes in expected returns.  

 

Empirically momentum effects have been found over different time periods and in 

different markets. Poterba and Summers (1988) find positive autocorrelation in 

equity returns over short horizons in US data from 1926 to 1985. Jegadeesh and 

Titman (1993) document that momentum investments earned abnormal returns over 

the period from 1965 to 1989. In 2001 the same researchers show that the 

profitability of momentum strategies have continued in the 90’ies. This supports the 

notion that previous findings have not been due to data mining.  

Significant momentum returns have also been found in other geographical regions. 

Again, this offers support for the robustness of momentum strategies. Focusing on 

emerging markets Van der Hart, Slagter, and van Dijk (2003) find that a combined 

stock and country selection strategy based on a six months moment variable offers 

                                            
67 Campbell (2004) 
68 Campbell (2004) 
69 Campbell (2004) 
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significant excess return and that the majority of this return stems from the country 

selection process. Other researchers who find momentum effects in emerging 

markets include Bekaert, Erb, Campbell, and Vaskanata (1997), Rouwenhorst 

(1999), and Hooker (2004). 

 

This study includes both a three months and a six months momentum variable. 

Inspired by Jegaddesh and Titman (1993) and Rouwenhorst (1999) these variables 

are defined as total return over the respective periods. That is,

 and . The idea of momentum is 

that the return pattern from the recent past will continue in the recent future. 

Therefore significant coefficients on the 3- and six months momentum variables 

should be positive. Momentum returns accrue gradually over a period of up to one 

year. 70 Therefore return predictions on the three months horizon is expected to be 

more significant than predictions on the 1-month horizon.  

Mean Reversion (MR) 

Mean reversion reflects the idea that a long period of negative returns will be 

followed by a period of positive returns and vice versa. It captures contrarian effects 

and long-term reversals. The effect has been explained by both behavioral finance 

theory and by the literature on time variation in expected return.71 If there is a 

countercyclical variation in expected return, then realized returns must exhibit mean 

reversion. In behavioral finance it is argued that mean reversion stems from 

temporary irrational investor behavior such as herding and overreactions in the 

market.72  

 

Fama and French (1988a) and Poterba and Summers (1988) find evidence of mean 

reversion in US data from 1926 to 1985. Random walk behavior cannot be rejected 

at high levels of significance. However, Poterba and Summers argue that their 

findings are strengthened by the fact that similar evidence can be found in other 

regions.  

Opponents have argued that mean reversion is only present in prewar data or that 

the evidence is not robust to correction for small sample bias.73 Mean reversion 

                                            
70 Rouwenhorst (1999) 
71 Fama & French (1988a), Poterba & Summers (1988) 
72 Alexander & Dimitriu (2004), De Bondt & Thaler (1985) 
73 Balvers, Wu & Gilliland (2000) 
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comes through over long horizons so sample-sizes are small and this makes the 

effect difficult to detect. Balvers, Wu and Gilliland (2000) increase the statistical 

power through the use of panel data from 18 national stock indices. They find 

significant evidence of mean reversion from 1969 to 1996.  

In 2004 Chaudhuri and Wu find evidence of mean reversion in 17 emerging markets. 

Kortas, L’Her and Roberge (2004) use mean reversion successfully in a country 

allocation model for emerging markets.  

 

In the analysis, mean reversion is defined as the total return over the last 36 

months: . This definition is inspired by Kortas, L’Her and 

Roberge (2004). Mean Reversion is based on the idea of a long-run turn around. A 

long period of negative returns should be followed by a long period of positive 

returns and vice versa. Therefore, negative betas are expected. 

 

For most of the variables discussed in this section, the relation with future returns 

has been found significant in emerging and developed market research and in both 

older and recent studies. The fact that the relation is consistent over time and over 

different stages of development and integration is valuable because emerging 

markets are experiencing increasing development and integration. As such, the best 

variables for emerging market return prediction should be robust to such changes.  

Partial Conclusion  

New financial theory provides an economic explanation for predictability arguing that 

expected return varies counter cyclically with the business cycle. Economic 

conditions are somewhat predictable and they are not synchronized across the world. 

This provides a case for active management. For GTAA it means that it should be 

possible to increase return by shifting money between countries according to their 

economic conditions.  

The idea that predictability stems from variation in expected return leaves a number 

of clues with respect to potential predictors of return. Macroeconomic variables that 

are closely linked to the business cycle should contain useful information about 

future returns. Financial valuation ratios have exhibited substantial predictive ability 

in empirical studies and theoretically they have been linked directly to expected 

return through the dynamic Gordon model. Finally, time variant expected return 

! 
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implies positive autocorrelation on the short run and mean reversion on the long run. 

This offers a case for technical variables.  

All the conditioning information that is included in this study has been linked with 

future returns either through a connection with the business cycle or directly with 

expected returns. As such, they are theoretically appealing as predictors of return.  
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Part 3: Univariate Analysis 

Part three deals with the univariate tests of predictive ability. The econometric 

methodology is described first. Potential statistical problems are addressed secondly 

and results are presented and discussed in the end. 

Methodology74  

The predictive ability of the conditioning variables is evaluated both IS (1990-2004) 

and OOS (2005-2008). The IS period is denoted R, the OOS period is P and the total 

period is T. Both the IS and OOS analysis is based on the following predictive 

regression model, 

€ 

yt+1
k

=α + β * zt + γ * yt + ut+1
k

, where is the nominal local currency 

return to holding stocks from period t-1 to period t, 

€ 

yt+1
k = yt+1 + ...+ yt+k

k  is the return 

to holding stocks from period t to t+k, is the conditioning variable, and  is an 

error term.75 

In-Sample Analysis 

The predictive regression model is estimated for the IS period. If beta is significantly 

different from zero there is a relationship between z in period t and returns in period 

t+1. That is, zt has explanatory power of future returns and as such, zt has predictive 

ability. Following Rapach, Wohar, and Rangvid (2005) a standard double sided t-

statistic is used to test the IS significance. 

Out-of-Sample Analysis 

Two sets of forecasts are produced for the OOS analysis. The first set is created 

using the parameters that were estimated with the model described above. In order 

to create the second set of forecasts, the model is estimated again, with the 

restriction that  is equal to zero. This means, that  has no explanatory power. 

The parameters that are estimated in this restricted prediction model are used to 

create the second set of forecasts. This is known as the restricted predictions 

because the information from the conditioning variable is not considered. 

 

                                            
74 The econometric methodology described here follows Rapach, Wohar, & Rangvid (2005) 
75 HAC (heteroscedasticity- and autocorrelation-consistent) standard errors are used. See discussion about   
   autocorrelation. 
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The two forecasts are compared in order to evaluate the predictive ability of the 

conditioning variable. Comparisons of forecasts are based on 3 different measures, 

Theils U, MSE-F and ENC-NEW.  

 

Theils U is calculated as the Root Mean Squared Error of the unrestricted model 

(RMSEUR) divided by the RMSE of the restricted model (RMSER). 

€ 

RMSEUR /RMSER  

If the RMSER is larger than the RMSEUR Theils U will be less than 1 and the 

unrestricted model will offer the better forecast. That is, including zt offers a better 

forecast than a simple AR(1) model.  

 

The MSE-F statistic tests the null hypothesis that the Mean Squared Error of the 

unrestricted model (MSEUR) is equal to that of the restricted model (MSER) against 

the upper tailed alternative hypothesis that the MSEUR is less than the MSER.  

The MSE-F is calculated as 

€ 

MSE − F = (T − R − k +1) * d / M ˆ S EUR . k is the number of 

periods forecasted ahead and 

€ 

M ˆ S EUR  is the estimated mean squared error of the 

unrestricted model. is the difference between the unrestricted and restricted 

MSE’s. Formally written that is 

€ 

d = (T − R − k +1)−1
t= R
T−k ˆ d t +1

k
=∑ MSER − MSEUR , where 

€ 

ˆ d t +1
k = ( ˆ u R ,t +1

k )2 − ( ˆ u UR ,t +1
k )2.  

The MSE-F has a non-standard distribution for which tables are available in 

McCracken (2006).76 The OOS-t: fixed scheme is used because the IS and OOS 

periods are fixed. That is, only one IS parameter is estimated and used for all 

predictions. k2 is the number of excess parameters in the unrestricted model, in this 

case 1. 

€ 

π  is the number of OOS observations relative to the number of IS 

observations (P/R). In this case 

€ 

π  is between 0.16 and 0.45. Unfortunately critical t-

values are only reported for 

€ 

π  equal to 0.1, 0.2 and 0.4. The critical values are not 

monotone in neither k2 nor 

€ 

π  so it is not straight forward to calculate the critical 

values for 0.1<

€ 

π>0.2,  0.2<

€ 

π>0.4 etc. Instead 

€ 

π  is rounded down when 

€ 

π<0.4 

and up when 

€ 

π>0.4. This way the strictest criteria for significance is used. The vast 

majority of MSE-F statistics are clear cases where the level of significance is the 

same regardless of the rounding up/down of 

€ 

π . 

 

                                            
76 See appendix 3. 
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ENC-NEW is a test of forecast encompassing. Formally it tests if the weight attached 

to the unrestricted model forecast is zero in an optimal composite forecast composed 

of the restricted and unrestricted models. If this is true, the z variable in the 

unrestricted model adds no valuable information to the forecast. The alternative 

hypothesis (upper tailed) is that the weight is greater than zero and hence, that the 

z variable does add additional information to the restricted model.  

The ENC-NEW statistic is calculated as 

€ 

ENC − NEW = (T − R − k +1) *c / M ˆ S EUR  

Again, k is the number of periods that are forecasted ahead and 

€ 

M ˆ S EUR  is the 

estimated mean squared error of the unrestricted model. 

€ 

c = (T − R − k +1)−1
t= R
T−k ˆ c t +1

k∑  

and 

€ 

ˆ c t +1
k

= ( ˆ u R ,t +1
k ( ˆ u R ,t +1

k − ˆ u UR ,t +1
k ) . 

The ENC-NEW statistic also has a non-standard distribution for which tables are 

available in Clark and McCracken (2000).77 Again, k2 is the number of excess 

parameters in the unrestricted model (in this case 1) and 

€ 

π  is P/R (between 0.16 

and 0.45). Many of the ENC-NEW-statistics are borderline cases so critical values of 

0.1<

€ 

π>0.2,  0.2<

€ 

π>0.4, and 0.4< >0.6 are calculated. The critical values of the 

ENC-NEW statistics are monotone in the sense that they increase in both k2 and 

€ 

π  

but the increase is not even. That is, the distance between the critical values of 

€ 

π

=0.2 and 

€ 

π=0.4 is not the same as the distance between 

€ 

π=0.4 and 

€ 

π=0.6. 

Therefore, the critical values that are calculated are only instructive.78 

Simplifications  

Rapach, Wohar, and Rangvid (2005) use recursive estimation. This was not possible 

due to technical limitations. Instead, one IS beta is estimated and used for all OOS 

forecasts. The IS beta is estimated over a period of 10 to 15 years whereas the OOS 

predictions only span 3 years. It is reasonable to assume that the beta would not 

have changed much with recursive estimation over such a short period. Therefore, 

results should be valid even with this simpler approach.  

Secondly, it was not possible to produce boot strapped p-values. Ordinary p-values 

are used for the t-statistics. For MSE-F and ENC-NEW p-values are obtained from the 

corresponding tables. Boot strapped p-values are primarily a remedy for overlapping 

observations. This study focuses on a short term so the maximum level of 

                                            
77 See appendix 4. 
78 See appendix 5. 
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overlapping observations is two. Therefore, it should be acceptable to use ordinary 

p-values.  

In-Sample Versus Out-of-Sample Statistics 

IS tests have generally rejected the null hypothesis of no predictability more often 

than OOS tests. This has led to the impression that IS tests reject true null 

hypothesis more often than what is appropriate at the chosen level of significance. 

As a consequence, many researchers have discredited IS evidence in cases where 

OOS tests were not significant. 79   

 

Higher frequency of IS significance has been attributed to phenomena such as 

datamining and unmodeled structural breaks. If datamining is present, the size of 

the test will be inflated. That is, the real 

€ 

α  will be greater than the reported 

€ 

α  and 

the test will be unreliable.80 Unmodeled structural breaks also lead to size 

distortions.  

Inoue and Kilian (2004) test and find substantial evidence that neither of these 

beliefs are plausible explanations for the higher occurrence of IS significance. As 

such, the relative credibility of IS and OOS tests is not affected by the potential 

presence of these problems.  

 

Instead, Inoue and Kilian (2004) argue that IS tests find significance more often 

because they are more powerful than OOS tests. The power of a test is the 

probability of rejecting a false null hypothesis. That is, it is the ability to detect a 

relationship if there actually is one.81 This means, that when IS statistics are 

significant and OOS statistics are not, it is the OOS lack of significance that should be 

scrutinized, not the IS significance. 

In response to this new evidence, Goyal and Welch (2006) argue that when IS 

statistics are significant the confirmation by a significant OOS statistic may be an 

even more powerful finding, than just IS significance. 

  

MSE-F and ENC-NEW have been developed recently and they are some of the most 

powerful OOS statistics available.82 Therefore, they are interesting to use as long as 

                                            
79 Inoue & Kilian (2004) 
80 Gujarati (2003) 
81 Park (2008) 
82 Rapach, Wohar, & Rangvid (2005) 
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the findings mentioned above are taken into consideration. In the univariate 

analysis, significance of both IS and OOS statistics is considered the strongest 

evidence of predictive ability, IS significance is the second most powerful evidence 

and OOS significance is the least powerful.  

When variables are selected for the multivariate prediction models, only IS 

significance is considered because it is not valid to create a model based on OOS 

results and then test it in the same OOS period.  

Potential Econometric Problems 

For OLS estimation to be valid there are certain assumptions that need to be fulfilled. 

This part addresses this requirement. The assumptions that are most important in 

this context are discussed and in some cases tested are performed.  

OLS Assumptions  

The method of OLS is based on the following set of assumptions:83  

 

1. The relationship is linear in parameters, and given by Yi = β1+ β2X2i+ β3X3i+ ui  

2. The X’s are nonstochastic variables whose values are fixed  

3. The error term has zero expected value: E(ui X2i, X3i) =0 for each i  

4. The error term has constant variance for all observations: E(ui2 X2i, X3i) = F2  

5. The random variables ui are statistically independent: E(ui uj) =0 for all i ≠ j  

6. Zero covariance between ui and each X variable: cov(ui,X2i) = cov(ui,X3i) = 0  

7. The number of observations (n) must be greater than the number of parameters 

    to be estimated.  

8. Variability in X values.  

9. The regression model is correctly specified.  

10. No exact collinearity between the X variables.  

11. The error terms are normally distributed.  

 

 

When assumptions 1-10 are fulfilled the OLS estimators are BLUE (Best Linear 

Unbiased Estimators). Assumption 11 is not required for estimation but it is 

necessary to be able to draw inferences and perform hypothesis testing.  
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The most critical assumptions in this context are: multicollinearity (violation of 

assumption 10), heteroscedasticity (violation of assumptions 4 and 6), 

autocorrelation (violation of assumption 5) and normal distribution of the error term 

(assumption 11).  

 

No multicollinearity implies that no exact linear relationship should exist between any 

two explanatory variables. If the correlation coefficient between two variables is 

above 0.80 it is difficult for OLS to distinguish the individual effect of the two. 

In the univariate study future return is regressed on each variable individually, with 

lagged return as the only other explanatory variable.  

There is only reason to suspect critical levels of correlation between lagged return 

and three months momentum (and possibly six months momentum). Correlation 

coefficients between the 3MM series and lagged return series are between 0.53 and 

0.65. (Correlation coefficients for the 6MM series and lagged return series are 

between 0.32 and 0.41). For 3MM the correlation is high, but not above the critical 

level. As such, multicollinearity is not a problem in the univariate analysis.  

 

No autocorrelation implies, that the error term should not be correlated. That is, 

€ 

cov(ui,u j XiX j ) = 0.84 When this assumption is violated the variances of the 

parameters are no longer efficient and hypothesis testing becomes problematic.  

In the three months horizon regressions there is AR(2) by definition because of 

problems with overlapping observations. Therefore, heteroscedasticity- and 

autocorrelation-consistent (HAC) standard errors are used in the regressions. The 

procedure suggested by Jesper Lund (2006) is followed. The lag truncation 

parameter is set equal to the number of overlapping observations plus one. With 1- 

and 3-months horizons that is 2 and 4, respectively. 

 

Homoscedasticity is found when he variance of  is the same for all observations 

given the value of the explanatory variable. Formally written that is, .85 

Potential occurrence of heteroscedasticity should be adjusted by the HAC standard 

errors. Therefore, this is not addressed any further. 
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The normality assumption states that the error term should be normally distributed, 

formally written 

€ 

ui~ N(0,σ
2).  For hypothesis testing, it is necessary to know the 

probability distribution of the parameters, which depends on the assumptions made 

about the probability distribution of 

€ 

u
i
. Generally it is assumed that 

€ 

ui  is normally 

distributed. 86  

This assumption is tested using the Jaque Bera statistic, which is calculated as 

€ 

JB = n S2

6
+
(K − 3)2

24
 

 
 

 

 
  where 

€ 

n  is the sample size, 

€ 

S  is the skewness and

€ 

K  is the 

kurtosis. For a normally distributed variable

€ 

S  and 

€ 

K  are 0 and 3, respectively. The 

€ 

JB  statistic tests the joint hypothesis that this criterion holds. It is asymptotically 

€ 

χ 2

-distributed with 2 degrees of freedom and the null hypothesis of normality is 

rejected when 

€ 

JB > 5.99 (5% level).87 

Results of the Jaque Bera tests are reported in appendix 6. The error terms are 

normally distributed in roughly half the regressions. This is a common problem in 

financial time series data and particularly in emerging market data. The usual 

approach applied in the literature is to proceed. This is also done here. 

Stationarity 

Another problem, which is often found in time series data, is lack of stationarity. A 

variable is stationary if its mean and variance are constant over time and the value 

of the covariance between any two time-periods depends only on the distance 

between them and not the actual time at which the covariance is computed.88 

Many economic variables exhibit time trends and are not stationary. Looking at such 

variables in another form (e.g. first differences) can often solve the problem. This is 

done for several of the conditioning variables.  

The unit root test is used to check for stationarity. The test has four versions 

depending on the presence of time trends and autocorrelation in the series.  

In this case, it is relevant to assume no time trends in the data (because the series 

are already in first differences). Autocorrelation is adjusted for with the HAC 

standard errors. Therefore, it is the random walk without drift 

€ 

ΔYt = β1 + δYt−1 + ut  
version of the unit root test, which is relevant in this study. Results are reported in 

appendix 7. The null hypothesis of non-stationarity is rejected for roughly half of the 
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series. Again, this is a common finding and so this study continues regardless. This is 

the common procedure in the literature. 

Results 

Results from the univariate analysis are presented in the tables 4 to 11. 

€ 

β  and t-

statistic are the IS parameter estimates from the unrestricted prediction models and 

their corresponding t-statistics. R2 is the IS goodness of fit measure. Theils U, MSE-F 

and ENC-NEW are the OOS statistics described above. Bold values indicate that t-

statistics, MSE-F or ENC-NEW statistics are significant at the 10% level. 1, 2 and 3 

stars reported directly below the MSE-F and ENC-NEW statistics indicate significance 

at the 10, 5 and 1% levels, respectively. Results are summarized and discussed 

below the last table.  
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Table 4 

 

Inflation (INF)

Brazil China India

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß 0,010 0,004 -0,006 -0,017 -0,007 0,012

t-statistic 1,17 0,18 -0,72 -1,01 -1,25 0,80

p-value 0,244 0,860 0,470 0,313 0,213 0,423

R2 0,014 0,002 0,007 0,018 0,025 0,007

Theils U 1,039 1,014 1,024 1,029 0,999 0,999

MSE-F -2,719 -1,067 -1,684 -2,079 0,050 0,000

ENC-NEW -1,050 -0,514 -0,767 -0,869 0,122 0,000

Israel Korea Malaysia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,007 -0,020 0,004 -0,009 0,008 0,000

t-statistic -1,22 -1,40 0,47 -0,74 1,31 0,04

p-value 0,225 0,163 0,637 0,461 0,192 0,971

R2 0,019 0,025 0,021 0,007 0,072 0,009

Theils U 0,997 0,962 1,015 0,981 1,008 1,001

MSE-F 0,253 3,102 -1,119 1,492 -0,603 -0,057

*** **

ENC-NEW 0,396 2,286 -0,510 0,869 0,184 -0,028

*** **

Mexico Poland Russia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß 0,009 0,039 0,003 0,014 0,016 0,045

t-statistic 1,55 4,08 0,21 0,55 1,07 1,24

p-value 0,122 0,000 0,834 0,585 0,289 0,219

R2 0,018 0,078 0,004 0,029 0,044 0,047

Theils U 1,013 1,094 1,008 1,044 1,002 0,985

MSE-F -0,951 -6,402 -0,565 -3,124 -0,176 1,156

*

ENC-NEW -0,142 -0,808 -0,264 -1,357 0,182 1,335

**

South Africa Taiwan Thailand

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,004 -0,020 -0,012 -0,003 -0,015 -0,043

t-statistic -0,63 -2,10 -1,21 -0,38 -1,87 -2,57

p-value 0,527 0,038 0,229 0,708 0,063 0,011

R2 0,005 0,034 0,029 0,021 0,030 0,046

Theils U 0,977 0,913 0,992 0,986 1,015 0,977

MSE-F 1,687 7,614 0,637 1,151 -1,058 1,828

** *** * **

ENC-NEW 0,919 4,655 1,100 0,606 0,644 7,396

** *** ** * * ***
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Table 5 

 

 

Relative Short Term Interest Rates (RSTI)

Brazil China India

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß 0,004 0,000 -0,015 -0,026 0,012 0,029

t-statistic 0,59 0,00 -1,35 -1,11 1,06 0,73

p-value 0,553 0,999 0,178 0,269 0,291 0,466

R2 0,003 0,002 0,023 0,025 0,027 0,029

Theils U 0,998 1,000 1,076 1,062 0,981 0,952

MSE-F 0,154 0,001 -4,359 -3,834 1,501 0,002

**

ENC-NEW 0,091 0,001 -1,785 -1,638 1,143 0,001

**

Israel Korea Malaysia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß 0,000 0,007 -0,017 -0,065 -0,007 -0,030

t-statistic -0,04 0,56 -1,65 -2,93 -1,00 -1,69

p-value 0,968 0,578 0,101 0,004 0,321 0,092

R2 0,009 0,005 0,055 0,153 0,077 0,056

Theils U 1,000 1,007 1,016 1,053 0,999 1,061

MSE-F 0,012 -0,424 -1,085 -3,661 0,066 -4,129

ENC-NEW 0,006 -0,194 -0,395 -1,137 0,084 -1,670

Mexico Poland Russia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß 0,003 0,012 0,005 -0,008 -0,011 -0,053

t-statistic 0,57 0,88 0,38 -0,32 -0,84 -1,55

p-value 0,573 0,383 0,704 0,753 0,404 0,123

R2 0,007 0,009 0,005 0,022 0,024 0,059

Theils U 1,002 1,002 1,002 1,000 0,999 0,966

MSE-F -0,120 -0,170 -0,138 0,008 0,098 2,635

***

ENC-NEW -0,057 -0,066 -0,059 0,015 0,212 2,700

***

South Africa Taiwan Thailand

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,008 -0,023 -0,014 -0,041 -0,010 -0,054

t-statistic -1,20 -1,84 -1,60 -2,65 -0,95 -3,04

p-value 0,233 0,068 0,112 0,009 0,342 0,003

R2 0,020 0,047 0,033 0,075 0,016 0,091

Theils U 1,016 1,053 1,042 1,149 0,996 1,017

MSE-F -1,123 -3,814 -3,087 -9,482 0,324 -1,274

ENC-NEW -0,312 -1,285 -0,912 -2,433 0,231 0,668

*
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Table 6 

 

Dividend-Price Ratio (DP)

Brazil China India

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß 0,007 0,026 0,019 0,068 0,013 0,040

t-statistic 0,88 1,36 1,57 1,82 1,75 2,07

p-value 0,381 0,177 0,119 0,072 0,081 0,040

R2 0,007 0,033 0,035 0,105 0,036 0,047

Theils U 0,995 0,967 1,014 1,087 0,982 0,965

MSE-F 0,403 2,664 -0,916 -5,229 1,472 0,001

*** **

ENC-NEW 0,260 1,650 0,913 1,240 0,996 0,001

** ** ** **

Israel Korea Malaysia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß 0,003 0,009 0,011 0,029 0,014 0,048

t-statistic 0,62 0,70 1,63 1,62 2,06 2,79

p-value 0,534 0,488 0,105 0,108 0,041 0,006

R2 0,012 0,008 0,033 0,032 0,086 0,085

Theils U 0,996 0,990 0,966 0,913 1,038 1,127

MSE-F 0,289 0,808 2,807 7,765 -2,801 -8,279

*** ***

ENC-NEW 0,149 0,416 1,720 4,768 1,828 12,498

*** *** *** ***

Mexico Poland Russia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß 0,015 0,048 0,044 0,103 0,020 0,021

t-statistic 3,07 4,74 2,45 2,71 1,76 0,59

p-value 0,003 0,000 0,016 0,008 0,081 0,558

R2 0,043 0,120 0,057 0,133 0,040 0,020

Theils U 1,016 1,083 1,478 1,760 0,965 0,955

MSE-F -1,231 -5,730 -20,604 -25,736 2,857 3,734

*** ***

ENC-NEW -0,054 -0,681 3,487 7,266 2,021 2,065

*** *** *** ***

South Africa Taiwan Thailand

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß 0,007 0,019 0,038 0,132 0,016 0,041

t-statistic 1,65 1,68 2,75 3,20 1,65 2,12

p-value 0,102 0,095 0,007 0,002 0,101 0,036

R2 0,015 0,034 0,058 0,154 0,032 0,044

Theils U 0,993 0,982 1,824 3,779 1,004 1,019

MSE-F 0,575 1,484 -27,283 -36,269 -0,293 -1,412

**

ENC-NEW 0,343 0,869 4,428 4,704 1,312 5,071

** *** *** ** ***
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Table 7 

 

 

 

Price-Earnings Ratio (PE)

Brazil China India

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,010 -0,031 -0,013 -0,048 -0,008 -0,036

t-statistic -1,13 -1,72 -1,54 -1,81 -0,74 -1,65

p-value 0,262 0,088 0,127 0,073 0,460 0,100

R2 0,016 0,052 0,027 0,077 0,026 0,040

Theils U 0,974 0,930 0,977 0,955 0,989 0,960

MSE-F 1,852 5,279 1,603 3,309 0,868 0,002

** *** ** ***

ENC-NEW 1,076 3,216 1,200 3,201 0,469 0,001

** *** ** ***

Israel Korea Malaysia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,003 -0,011 -0,007 -0,023 -0,007 -0,021

t-statistic -0,74 -0,92 -1,19 -1,40 -1,23 -1,25

p-value 0,458 0,357 0,237 0,162 0,219 0,214

R2 0,012 0,013 0,025 0,021 0,070 0,027

Theils U 1,002 1,009 0,974 0,913 1,009 0,988

MSE-F -0,121 -0,696 2,133 7,789 -0,725 0,940

*** ***

ENC-NEW -0,050 -0,309 1,299 4,820 0,013 2,136

** *** ***

Mexico Poland Russia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,009 -0,025 -0,005 -0,010 -0,014 -0,034

t-statistic -1,77 -1,97 -0,66 -0,55 -0,69 -0,68

p-value 0,078 0,050 0,508 0,585 0,492 0,500

R2 0,019 0,033 0,006 0,025 0,023 0,022

Theils U 0,997 1,008 0,997 0,991 1,041 0,992

MSE-F 0,233 -0,581 0,239 0,704 -2,618 0,546

ENC-NEW 0,331 0,460 0,132 0,374 0,839 5,658

* ***

South Africa Taiwan Thailand

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,005 -0,015 -0,029 -0,084 -0,010 -0,017

t-statistic -1,63 -1,55 -3,33 -3,50 -0,99 -0,62

p-value 0,106 0,123 0,001 0,000 0,323 0,538

R2 0,010 0,021 0,086 0,001 0,020 0,008

Theils U 0,985 0,958 1,194 1,720 1,001 0,991

MSE-F 1,192 3,461 -10,735 -23,824 -0,077 0,698

* ***

ENC-NEW 0,638 1,849 3,919 6,452 0,279 0,963

* *** *** *** **
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Table 8 

  

Price-Output Ratio (PY)

Brazil China India

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,025 -0,086 -0,018 -0,066 -0,032 -0,102

t-statistic -1,68 -2,50 -1,69 -2,07 -1,99 -2,92

p-value 0,096 0,014 0,093 0,041 0,050 0,004

R2 0,026 0,100 0,033 0,103 0,045 0,136

Theils U 1,414 2,296 0,987 0,990 1,250 1,781

MSE-F -16,493 -28,358 1,070 0,769 -14,051 -0,045

ENC-NEW -3,162 -5,811 2,144 6,343 -1,246 -0,007

*** ***

Israel Korea Malaysia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,014 -0,049 -0,018 -0,057 -0,008 -0,026

t-statistic -2,00 -2,61 -2,13 -2,40 -1,51 -1,69

p-value 0,048 0,010 0,035 0,018 0,132 0,093

R2 0,032 0,085 0,052 0,096 0,082 0,043

Theils U 1,196 1,634 1,133 1,337 0,987 0,921

MSE-F -10,812 -23,775 -7,932 -16,745 0,964 6,788

***

ENC-NEW -1,005 -1,837 -1,642 -2,911 0,881 5,527

** ***

Mexico Poland Russia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,025 -0,074 -0,024 -0,060 -0,036 -0,122

t-statistic -3,00 -3,04 -2,52 -2,77 -2,35 -2,71

p-value 0,003 0,003 0,013 0,007 0,020 0,008

R2 0,059 0,142 0,041 0,101 0,068 0,163

Theils U 1,266 1,806 1,170 1,358 1,186 1,481

MSE-F -14,682 -27,044 -9,723 -17,397 -10,388 -20,675

ENC-NEW 0,554 0,137 -0,518 0,256 2,747 8,640

* *** ***

South Africa Taiwan Thailand

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,043 -0,123 -0,029 -0,085 -0,010 -0,028

t-statistic -3,86 -4,62 -4,03 -4,05 -1,31 -1,52

p-value 0,000 0,000 0,000 0,000 0,191 0,132

R2 0,094 0,241 0,114 0,269 0,016 0,025

Theils U 2,368 3,718 0,997 1,049 0,993 0,976

MSE-F -32,043 -36,179 0,259 -3,549 0,499 1,852

**

ENC-NEW -1,839 -2,266 1,758 4,226 0,261 0,988

*** *** **
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Table 9 

3 Months Momentum (3MM)

Brazil China India

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,005 -0,023 -0,009 -0,021 -0,004 -0,017

t-statistic -0,65 -1,45 -0,94 -0,75 -0,31 -0,52

p-value 0,518 0,150 0,351 0,452 0,753 0,601

R2 0,003 0,016 0,010 0,009 0,020 0,009

Theils U 1,005 1,017 1,012 1,034 0,999 0,999

MSE-F -0,383 -1,327 -0,892 -2,540 0,058 0,000

ENC-NEW -0,141 -0,385 -0,349 -1,130 0,042 0,000

Israel Korea Malaysia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,003 -0,012 -0,003 -0,023 -0,007 -0,025

t-statistic -0,58 -1,09 -0,36 -1,03 -0,84 -1,59

p-value 0,562 0,278 0,718 0,303 0,403 0,114

R2 0,011 0,009 0,019 0,015 0,067 0,030

Theils U 1,003 0,993 1,000 1,031 1,008 1,021

MSE-F -0,257 0,551 0,030 -2,316 -0,644 -1,614

ENC-NEW -0,101 0,435 0,029 -0,923 -0,263 -0,433

Mexico Poland Russia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß 0,000 -0,012 -0,016 -0,019 0,001 -0,049

t-statistic -0,06 -0,75 -1,77 -0,91 0,05 -1,38

p-value 0,956 0,454 0,079 0,363 0,957 0,170

R2 0,004 0,006 0,023 0,026 0,021 0,030

Theils U 1,000 1,002 1,026 1,025 0,999 1,058

MSE-F 0,027 -0,120 -1,935 -1,831 0,066 -4,145

ENC-NEW 0,014 0,024 -0,726 -0,781 0,034 -1,608

South Africa Taiwan Thailand

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,003 -0,021 0,011 0,012 -0,005 -0,049

t-statistic -0,46 -1,47 0,93 0,56 -0,51 -2,60

p-value 0,644 0,144 0,359 0,574 0,614 0,010

R2 0,005 0,026 0,025 0,029 0,012 0,049

Theils U 1,003 1,046 1,000 0,995 1,000 1,064

MSE-F -0,213 -3,322 -0,035 0,388 -0,016 -4,529

ENC-NEW -0,066 -1,178 0,151 0,279 0,017 -1,165
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Table 10 

 

6 Months Momentum (6MM)

Brazil China India

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,012 -0,029 -0,006 -0,032 -0,001 -0,005

t-statistic -1,54 -1,86 -0,54 -0,91 -0,05 -0,19

p-value 0,127 0,065 0,592 0,365 0,962 0,848

R2 0,016 0,037 0,007 0,027 0,020 0,004

Theils U 1,012 1,033 1,016 1,084 0,999 0,996

MSE-F -0,917 -2,448 -1,036 -5,043 0,050 0,000

ENC-NEW -0,100 -0,404 -0,442 -2,048 0,025 0,000

Israel Korea Malaysia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,004 -0,013 -0,003 -0,005 -0,007 -0,006

t-statistic -0,81 -1,03 -0,34 -0,20 -1,01 -0,25

p-value 0,420 0,306 0,737 0,839 0,316 0,805

R2 0,012 0,013 0,021 0,005 0,070 0,011

Theils U 1,002 0,986 1,001 0,996 1,001 1,007

MSE-F -0,180 1,103 -0,113 0,291 -0,110 -0,503

*

ENC-NEW -0,034 0,764 -0,045 0,336 0,033 -0,223

*

Mexico Poland Russia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,007 -0,018 -0,011 -0,029 -0,010 -0,016

t-statistic -1,18 -1,05 -1,25 -1,65 -0,63 -0,40

p-value 0,240 0,296 0,213 0,101 0,530 0,689

R2 0,013 0,016 0,013 0,044 0,022 0,017

Theils U 1,002 1,001 1,026 1,056 1,012 1,020

MSE-F -0,169 -0,083 -1,931 -3,922 -0,920 -1,546

ENC-NEW 0,012 0,199 -0,796 -1,547 -0,367 -0,699

South Africa Taiwan Thailand

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,011 -0,031 -0,001 -0,021 -0,016 -0,026

t-statistic -2,07 -2,69 -0,08 -1,49 -1,62 -1,12

p-value 0,040 0,008 0,935 0,139 0,108 0,266

R2 0,030 0,072 0,004 0,019 0,032 0,020

Theils U 1,045 1,114 1,000 0,996 0,973 0,983

MSE-F -3,253 -7,556 0,011 0,276 2,184 1,351

*** **

ENC-NEW -0,960 -1,959 0,006 0,402 1,323 1,041

** **
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Table 11 

 

 

Mean Reversion (MR)

Brazil China India

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,020 -0,083 -0,002 -0,003 -0,008 -0,026

t-statistic -1,47 -2,29 -0,30 -0,16 -1,05 -1,26

p-value 0,146 0,025 0,762 0,876 0,298 0,209

R2 0,022 0,117 0,002 0,001 0,006 0,019

Theils U 1,256 1,983 0,999 1,000 1,025 1,117

MSE-F -14,287 -29,086 0,097 -0,015 -1,864 -0,005

ENC-NEW -3,345 -5,664 0,058 -0,004 -0,532 -0,002

Israel Korea Malaysia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,009 -0,030 -0,011 -0,042 -0,003 -0,012

t-statistic -1,44 -1,87 -1,13 -1,51 -0,42 -0,59

p-value 0,153 0,065 0,261 0,133 0,676 0,554

R2 0,023 0,075 0,041 0,057 0,083 0,019

Theils U 1,010 1,037 1,022 1,104 0,998 1,024

MSE-F -0,747 -2,746 -1,676 -7,020 0,123 -1,811

ENC-NEW 0,541 1,553 -0,050 -0,380 0,089 -0,713

**

Mexico Poland Russia

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,004 -0,013 -0,008 -0,028 -0,014 -0,076

t-statistic -0,74 -0,81 -0,75 -1,18 -0,93 -2,12

p-value 0,462 0,420 0,454 0,241 0,352 0,037

R2 0,003 0,012 0,010 0,037 0,016 0,103

Theils U 1,012 1,040 1,020 1,114 0,989 0,987

MSE-F -0,892 -2,964 -1,450 -7,363 0,839 1,024

ENC-NEW -0,331 -1,086 -0,376 -1,990 1,045 7,013

* ***

South Africa Taiwan Thailand

1 Month 3 Months 1 Month 3 Months 1 Month 3 Months

ß -0,008 -0,031 -0,007 -0,007 0,001 0,000

t-statistic -1,26 -1,60 -0,96 -0,40 0,11 -0,01

p-value 0,210 0,111 0,337 0,692 0,911 0,993

R2 0,012 0,038 0,018 0,004 0,006 0,000

Theils U 1,073 1,265 0,996 0,997 0,999 1,000

MSE-F -5,125 -14,622 0,320 0,228 0,087 -0,031

ENC-NEW -0,804 -1,640 0,308 0,184 0,047 -0,016
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Table 12 gives an overview of results. For each conditioning variable it shows, the 

number of countries where the IS t-statistic, MSE-F and ENC-NEW are significant. 

The variables are sorted according the sum of significant IS and MSE-F statistics on 

both horizons.  

 

Table 12 

 

 

General Findings 

There are 96 regressions on each horizon. Almost 20 % are IS significant on the 

shortest perspective and some 35 % are IS significant on the longest. More 

significance on the longer horizon is consistent with the idea that predictability 

accrues over time and that short-term forecasts are hard to make because returns 

are so volatile. As should be expected, the relative predictive ability of the different 

variables is reasonably consistent over the two horizons.  

In those regressions that exhibit IS significance most r-square values are between 

0,03 and 0,20. This seems like a low level of explanatory power, but for this type of 

regressions it is actually quite reasonable.89  

 

In general, there is a fair amount of IS predictability but the OOS evidence is rather 

ambiguous. The relative amount of MSE-F significance is surprisingly small and the 

amount of ENC-NEW significance is rather large. MSE-F statistics test if the root-

mean-squared error (RMSE) is lower in the unrestricted than in the restricted 

regressions whereas ENC-NEW is a test of forecast encompassing. If ENC-NEW is 

significant the unrestricted forecast is not encompassed in the restricted predictions. 

As such, it appears, that a fair amount of conditioning variables ad valuable 

information, even though they do not reduce RMSE. A lower level of OOS significance 

                                            
89 Cochrane (1999) 

IS MSE-F ENC-NEW IS MSE-F ENC-NEW

PY 10 0 5 11 2 5

DP 6 3 8 8 4 9

PE 2 4 6 5 4 8

INF 1 1 3 2 5 5

RSTI 0 0 0 5 1 2

MR 0 0 1 3 0 2

3MM 0 0 0 0 0 0

6MM 0 0 0 0 0 0

Sum 19 8 23 34 16 31

1-Month Horizon 3-Months Horizon
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was expected due to the higher power of the IS statistic but not to the extent that is 

found in the MSE-F evidence.  

In many of the cases where MSE-F is significant the Theils U values are very close to 

one. This means, that even though the conditioning information improves the AR(1) 

forecasts significantly, the reduction of RMSE is very small. Such a small predictive 

component might not be significant economically.  

 

Discrepancy between IS and OOS results is problematic with respect to the country 

allocation model. As already mentioned, the model will be based on IS results and 

tested OOS. If predictive ability is not consistent over the two periods, the forecasts 

will not provide correct signals for the allocation of funds.  

Predictive Ability of the Individual Variables  

PY offers impressive IS predictive ability on both the one- and three months 

horizons. It is interesting to see that the variable is so significant on the shortest 

horizon, where GDP data is repeated and only the price data is new. Rangvid (2006) 

finds that PY exhibits more predictive ability than both the price-dividend ratio and 

the price-earnings ratio in the US and G7 markets. The IS results presented above 

confirm this finding for emerging markets. 

Unfortunately, PY exhibits the largest degree of IS and OOS discrepancy. This might 

be problematic for the construction of the multivariate prediction models. 

 

The DP and PE ratios offer a fair amount of predictive ability particularly on the 

three-month horizon and these variables exhibit less discrepancy between IS and 

OOS evidence. It is common to find that DP ratios offer more predictive power than 

PE ratios and that financial variables exhibit more predictive power than 

macroeconomic variables. This is usually contributed to measurement problems, 

selection bias and lack of timeliness in macroeconomic data.   

 

Both of INF and RSTI exhibit some predictive ability but it is not impressive. On two 

occasions INF is significant with a positive coefficient (Mexico and Russia). This is not 

surprising, as both countries have experienced periods of extremely high inflation 

(actually both countries have experienced currency crisis) within the sample period.90 

                                            
90 See appendix 8. 



 61 

Theoretically, it indicates, that the direct positive relation between inflation and 

return is stronger than the supposed proxy relation which is otherwise causing a 

negative relation. As the finding can be explained economically and from a historic 

perspective it is not problematic. However, high inflation is a historic event, which 

should not bee expected in the future. Therefore a positive coefficient is undesirable 

in a prediction context. This will be discussed in detail later.  

RSTI is significant with the wrong sign on the one-month horizon for India. The IS 

statistic is not significant but both MSE-F and ENC-NEW are. It is counterintuitive 

that increasing interest rates should be positively related to next month stock return. 

Therefore, this finding is considered to be spurious.  

 

Mean reversion exhibits very little predictive ability of returns. Chadury and Wu 

(2004) offer a potential explanation. They argue, that standard econometric tests 

might not be sufficiently powerful to discriminate a mean reverting process from a 

random walk unless the number of observations is very high. The power of a test is 

positively related to the number of observations.91 In order to overcome this problem 

they pool 17 years of monthly data for 17 emerging market. They find evidence of 

mean reversion at the 5 % level of significance. Several of the return series used in 

this study do not start until the mid 90’ies and 36 observations are lost in the 

creation of the variable ( ). As such, it is possible that the 

number of observations is simply too low to detect such an effect.  

 

Neither of the momentum variables exhibits any noteworthy predictive ability. Both 

have a few significant statistics but with negative coefficients. This indicates a short-

term mean reversion effect instead of a momentum effect. A similar result has been 

found by Serra (2003) in a cross sectional study of individual stock returns in 

emerging markets. As the effect is unexpected and not particularly strong it will not 

be addressed further. The momentum variables will not be considered for the 

multivariate prediction models.  

In some way, it is surprising that these variables fare so poorly. Momentum has 

generally been considered a robust predictor of emerging market returns.92 On the 

                                            
91 Park (2008) 
92 Hooker (2004) 
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other hand, some researchers argue that momentum is ad hoc in the sense that no 

theoretical consensus exists that can explain the predictive ability of this variable.93 

 

As already mentioned several researchers argue that different types of conditioning 

information contributes with different signals in multivariate prediction models.94 In 

this sense, it is unfortunate that neither of the technical variables performs well. 

Only mean reversion exhibits even moderate predictive ability.  

Partial Conclusion 

The IS analysis finds fairly strong evidence of predictive ability and the relative 

performance of the conditioning variables is very much in line with expectations. PY 

exhibits more predictive ability than DP and PE, which is consistent with evidence 

found in US and G7 data. Financial valuation ratios perform better than 

macroeconomic variables and the alleged mean reversion effect does not come 

through particularly well possibly due to the low amount of observations.  

More significance is found on the longer horizon, which is perfectly in line with the 

idea that predictability accrues over time.  

 

The ambiguous OOS evidence is unexpected as well as the low level of MSE-F 

significance. A discrepancy between IS and OOS predictive ability might be 

problematic for the country allocation model. If predictive ability is not constant over 

time the multivariate prediction models will not offer correct information for the 

allocation process. Finally, it is a bit surprising that the momentum variables fare 

that poorly.  

                                            
93 Cochrane (1999) 
94 Kortas, L’Her & Roberge (2004) 
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Part 4: Selection of Variables and Country Allocation 

This part deals with the selection of variables for the prediction models and with the 

actual country allocation process. As mentioned in the methodology variables are 

selected through two different approaches. The first selection process focuses on the 

overall predictive ability. One set of variables is chosen according to the general 

results. Predictions are generated for all countries using this set of variables and 

allocation is conducted accordingly.  

The second approach focuses on the country specific predictive ability. A different set 

of variables is selected for every country, predictions are generated, and allocation is 

performed accordingly.  

First Selection of Variables  

It is not valid to test a model OOS that is based on OOS results. Therefore, the 

selection of variables is based on IS results only. Table 13 shows the number of 

countries where each variable is IS significant. The table is sorted according to the 

three months horizon results because they are most relevant for the selection of 

variables.  

 

Table 13 

  

 

On the 3 months horizon there is quite strong agreement about the predictive ability 

of the price-output ratio, the dividend-price ratio and the momentum variables. The 

two first are significant in almost all countries, whereas the last two are not 

significant at all. Predictive ability of the remaining variables is somewhat scattered 

among the countries.  

 

DP, PE and PY exhibit the most predictive ability in the univariate analysis. 

Unfortunately, all three variables include prices so they may be highly correlated. In 

1-Month Horizon: IS 3-Months Horizon: IS

PY 10 11

DP 6 8

PE 2 5

RSTI 0 5

MR 0 3

INF 1 2

3MM 0 0

6MM 0 0

Sum 19 34
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this case it would cause problems with multicollinearity to include them in the same 

model. Correlation coefficients between the variables are reported below.  

 

Table 14 

 

 

Correlations above 0,80 are considered critical so for some countries the inclusion of 

the three price variables would be problematic. As a consequence, only one is 

selected for the multivariate prediction models. PY is chosen because it exhibits most 

predictive ability.  

 

The only other variables that are significant in the univariate analysis are INF, RSTI, 

and MR. Some researchers have found that different types of variables offer different 

signals in a prediction model. “INF, RSTI, PY, MR” includes two macroeconomic, one 

combined macroeconomic and financial, and one technical variable so with respect to 

this idea, it is a good combination. 

“INF, RSTI, PY, MR” is estimated for all countries using the predictive regression 

model that was applied in the univariate analysis. The only modification is that more 

explanatory variables are added: 

.
95

    

 

Results are reported in table 15. 

 

                                            
95 HAC standard errors are used following the same approach as in the univariate analysis. 

Correlation Coefficient DY and PE Correlation Coefficient DY and PY Correlation Coefficient PE and PY

Brazil -0,41 Mexico -0,43 Brazil 0,08 Mexico -0,28 Brazil -0,07 Mexico -0,06

China -0,85 Poland -0,24 China -0,89 Poland -0,47 China 0,85 Poland 0,13

India -0,75 Russia 0,15 India -0,72 Russia 0,09 India 0,82 Russia -0,07

Israel -0,63 South Africa -0,86 Israel 0,20 South Africa -0,01 Israel 0,13 South Africa -0,17

Korea -0,46 Taiwan -0,65 Korea -0,25 Taiwan -0,77 Korea 0,54 Taiwan 0,70

Malaysia -0,87 Thailand 0,07 Malaysia -0,86 Thailand -0,16 Malaysia 0,90 Thailand 0,20

! 
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Table 15 

 

 

PY is significant with the correct sign in all countries. RSTI is significant with the 

correct sign in five countries. Mean reversion is significant with the wrong sign in 

eight countries, and inflation is significant with the wrong sign in three countries. 

Adjusted r-squares are between a 0,01 for China and an impressive 0,31 for India, 

Korea and South Africa. Unfortunately, most of the high r-squares are found in 

countries that have significant variables with the wrong sign. High explanatory power 

means, that the particular model fits past data well. However, it is no guarantee that 

it will produce good predictions. A wrong sign may be caused by past occurrences 

that are not expected to happen again in the future. In such cases, including the 

variable will affect predictions in an undesired way. Mean reversion is excluded 

Brazil Mexico

R-Square: 0,16 R-Square: 0,28

Adj R-Sq: 0,11 Adj R-Sq: 0,26

INF RSTI PY MR INF RSTI PY MR

ß 0,037 -0,015 -0,125 0,057 ß 0,038 -0,014 -0,125 0,051

t-statistic 1,220 -0,500 -2,770 1,630 t-statistic 3,060 -1,050 -4,090 3,820

p-value 0,227 0,617 0,007 0,107 p-value 0,003 0,294 <,0001 0,000

China Poland

R-Square: 0,07 R-Square: 0,31

Adj R-Sq: 0,01 Adj R-Sq: 0,27

INF RSTI PY MR INF RSTI PY MR

ß 0,000 -0,023 -0,064 0,009 ß 0,091 -0,001 -0,123 0,039

0,017 0,028 0,036 0,021 0,023 0,030 0,028 0,022

t-statistic -0,030 -0,800 -1,770 0,460 t-statistic 4,030 -0,040 -4,350 1,800

p-value 0,980 0,425 0,080 0,650 p-value 0,000 0,970 <,0001 0,075

India Russia

R-Square: 0,34 R-Square: 0,25

Adj R-Sq:  0,31 Adj R-Sq: 0,21

INF RSTI PY MR INF RSTI PY MR

ß -0,010 -0,064 -0,137 0,092 ß 0,054 -0,023 -0,161 0,011

t-statistic -0,700 -2,370 -4,310 3,930 t-statistic 1,940 -0,500 -2,220 0,310

p-value 0,484 0,020 <,0001 0,000 p-value 0,055 0,619 0,029 0,755

Israel South Africa

R-Square:0,18 R-Square: 0,34

Adj R-Sq: 0,14 Adj R-Sq: 0,31

INF RSTI PY MR INF RSTI PY MR

ß -0,014 0,022 -0,052 0,033 ß -0,012 -0,025 -0,124 0,013

t-statistic -1,030 1,290 -2,520 2,520 t-statistic -1,620 -2,300 -4,500 0,750

p-value 0,307 0,198 0,013 0,013 p-value 0,107 0,023 <,0001 0,456

Korea Taiwan

R-Square: 0,33 R-Square: 0,28

Adj R-Sq: 0,31 Adj R-Sq: 0,26

INF RSTI PY MR INF RSTI PY MR

ß 0,029 -0,063 -0,087 0,060 ß 0,002 -0,013 -0,080 0,059

t-statistic 1,620 -4,070 -3,820 2,550 t-statistic 0,230 -0,970 -4,050 4,260

p-value 0,107 <,0001 0,000 0,012 p-value 0,816 0,334 <,0001 <,0001

Malaysia Thailand

R-Square: 0,19 R-Square: 0,30

Adj R-Sq: 0,16 Adj R-Sq: 0,27

INF RSTI PY MR INF RSTI PY MR

ß 0,004 -0,030 -0,054 0,056 ß -0,006 -0,059 -0,064 0,094

t-statistic 0,330 -1,760 -3,110 2,800 t-statistic -0,330 -2,980 -3,960 3,920

p-value 0,745 0,081 0,002 0,006 p-value 0,741 0,003 0,000 0,000
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because it offers the most problematic results. The model is estimated again and 

results are reported in table 16. 

 

Table 16 

 

  

PY looses significance in two countries. RSTI is now significant in eight countries 

(three more than before), and INF is significant with the right sign in two countries 

additional to the three countries that were significant with the wrong sign before. 

These results are somewhat better than “INF, RSTI, PY, MR”. They are not 

impressive but this model appears to be the best option. “INF, RSTI, DP” was also 

estimated but it did not offer better results.96 Therefore, this set of variables is 

                                            
96 See appendix 9. 

Brazil Mexico

R-Square: 0,05 R-Square: 0,22

Adj R-Sq: 0,02 Adj R-Sq: 0,20

INF RSTI DP INF RSTI DP

ß 0,027 -0,004 0,026 ß 0,049 -0,019 0,057

t-statistic 1,09 -0,24 1,3 t-statistic 3,97 -1,43 4,65

p-value 0,277 0,809 0,196 p-value 0,000 0,155 <,0001

China Poland

R-Square: 0,18 R-Square: 0,17

Adj R-Sq: 0,15 Adj R-Sq: 0,14

INF RSTI DP INF RSTI DP

ß 0,026 -0,052 0,097 ß 0,033 -0,005 0,120

t-statistic 1,13 -2,57 2,55 t-statistic 1,54 -0,2 2,98

p-value 0,263 0,011 0,012 p-value 0,127 0,842 0,004

India Russia

R-Square: 0,07 R-Square: 0,19

Adj R-Sq: 0,05 Adj R-Sq: 0,16

INF RSTI DP INF RSTI DP

ß 0,015 0,016 0,045 ß 0,117 -0,065 0,017

t-statistic 1 0,36 2,22 t-statistic 4,16 -2,21 0,51

p-value 0,321 0,717 0,028 p-value <,0001 0,029 0,611

Israel South Africa

R-Square: 0,03 R-Square: 0,09

Adj R-Sq: 0,00 Adj R-Sq: 0,06

INF RSTI DP INF RSTI DP

ß -0,019 0,007 0,003 ß -0,010 -0,019 0,017

t-statistic -1,28 0,63 0,28 t-statistic -1,15 -1,46 1,54

p-value 0,204 0,528 0,779 p-value 0,251 0,147 0,125

Korea Taiwan

R-Square: 0,21 R-Square: 0,13

Adj R-Sq: 0,19 Adj R-Sq: 0,11

INF RSTI DP INF RSTI DP

ß 0,009 -0,070 0,039 ß 0,006 -0,034 0,072

t-statistic 0,45 -3,55 2,41 t-statistic 0,66 -2,2 2,44

p-value 0,6503 0,0005 0,0172 p-value 0,511 0,0292 0,0159

Malaysia Thailand

R-Square: 0,14 R-Square:0,17

Adj R-Sq: 0,12 Adj R-Sq: 0,15

INF RSTI DP INF RSTI DP

ß 0,000 -0,030 0,051 ß -0,043 -0,042 0,044

t-statistic -0,05 -1,86 3,27 t-statistic -2,69 -2,43 2,77

p-value 0,959 0,065 0,001 p-value 0,008 0,016 0,006
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selected for the multivariate prediction models that will be used in the country 

allocation process. 

Country Allocation Methodology 

The first step in the allocation process is to produce a set of predictions for every 

country. The betas that were estimated in “INF, RSTI, PY” are used to generate 

monthly predictions looking three months ahead from 2005 till 2008.97 Betas with 

wrong signs are set to zero.98 As it has already been discussed, significant 

coefficients with wrong signs may be attributed to past occurrences that are not 

expected to repeat themselves. Therefore, these variables are not desirable to 

include in the prediction models. 

 

36 monthly predictions are created but the portfolio will only be rebalanced 

quarterly. Therefore, predictions are divided in three series. One set starts in January 

2005, one in February 2005 and one in March 2005. The GDP data that is used in the 

PY variable is most recent in February, May, August and November. Therefore this 

set of predictions is used for the actual allocation model. The remaining two sets of 

forecast are used to check for robustness.  

 

Two fictional portfolios are created following the MSCI market capitalization weights, 

which are shown in table 17.  

 

Table 17 

 

 

The benchmark portfolio is corrected for drift every quarter so it returns to the 

market cap weights every period.  

The GTAA portfolio follows the predictions. For every period countries are ranked on 

a scale from 1-12. The 4 countries that are expected to yield the highest returns are 

over weighted by 20 % relative to the market cap weights. The 4 countries that are 

                                            
97 There are 5 missing observations in the RSTI series for Israel. The variable is set to zero in these 
    periods to avoid loosing 5 forecasts. Setting RSTI to zero is equivalent to excluding the variable in the  
    last 5 forecasts.  
98 Campbell and Thompson (2008) 

Korea 17,90% China 9,40% India 6,10% Israel 2,70%

Taiwan 13,70% South Africa 8,90% Mexico 5,70% Poland 1,70%

Brazil 11,00% Russia 8,80% Malaysia 2,70% Thailand 1,60%

Market Capitalization Weights 
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expected to yield the lowest returns are underweighted by 20%, and the 4 remaining 

countries are rebalanced to their market capitalization weight. Every period countries 

are ranked according to the predictions and the portfolio is rebalanced as described 

above.  

It should be noted, that changing the weight of a country by 20 % is not realistic. 

Most funds over or under weigh by less than 5%. Higher weights are used here 

because it amplifies the results making it more visible whether the predictions lead 

to a correct ranking or not. There is a large strand of literature developing 

sophisticated methods for calculating optimal weights. However, this is involved and 

beyond the scope of this project. 

 

The sum of the MSCI market cap weights for the 12 countries is only 90,2 and 

neither of the new weights sum to 100. Returns are not comparable unless the 

portfolios sum to the same figure. Therefore, portfolios are adjusted to sum to 100 

every period. This is done by solving: 

€ 

100 = W + (X * W )∑∑ , where 

€ 

W∑  is the 

sum of the weights and  is an unknown. Multiplying every weight with 

€ 

X  

generates a portfolio that sums to 100 and where the relative weight of the countries 

remains unchanged.  

 

Realized returns are calculated for both the benchmark portfolio and for the GTAA 

portfolio. All returns are reported as percentage returns. Therefore they are 

comparable even though prices are in local currency. However, most investors are 

interested in returns reported in a base currency. Therefore, changes in exchange 

rates are taken into consideration in this part of the study. USD is used as the base 

currency.  

On a short-term horizon the most relevant exchange rate forecast is a Random Walk. 

This means that the best prediction of the exchange rate three months from now is 

the exchange rate today. The predicted change in the exchange rate is zero so 

incorporating exchange rates does not influence the predictions, the ranking or the 

new weights. However, realized exchange rate changes impact realized USD returns. 

As such, returns are calculated for both portfolios as percentage local currency 

returns and percentage USD returns. 

 

A difference of means statistic is used to test if the difference between average 

returns is significant. It is calculated a bit different than the one that was used in the 

! 

X
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correlation analysis. This time it is fair to assume that the source of the variance is 

the same. Therefore, 

€ 

S
1

2 and 

€ 

S
2

2 are assumed to be equal and they are pooled in the 

calculation. With this assumption the degrees of freedom are simply 

€ 

n1 + n2 − 2 and 

the statistic is 

€ 

t =
(X 1 − X 2) − (µ1 −µ2)0

SP
2 (1/n1 +1/n2)

, where 

€ 

(X 1 − X 2) is the difference of the mean 

returns, 

€ 

(µ1 −µ2)0 is the hypothesized difference (in this case zero), n is the sample 

size and 

€ 

SP
2  is the pooled variance. 

€ 

SP
2  is calculated as 

€ 

SP
2

=
(n1 −1)S1

2
+ (n2 −1)S2

2

n1 + n2 − 2
 

where 

€ 

S
1

2 and 

€ 

S
2

2 are the sample variances of the GTAA returns and the benchmark 

returns.  

First Country Allocation 

Table 18 shows the percentage return an investor would have earned if he had 

invested according to the GTAA model or to the benchmark. Realized quarterly 

returns are reported both before and after currency conversion.  

 

Table 18 

 

The GTAA model underperforms in seven of the 12 periods and mean return of the 

GTAA model is lower than the benchmark both before and after currency conversion. 

USD returns are higher than local currency returns for both portfolios. This reflects 

the general decrease of the dollar over the particular period.  

 

GTAA Return GTAA Return MSCI Return MSCI Return

Time Period Local Currency USD Local Currency USD

Feb 2005 5,64 9,61 5,96 10,02

May 2005 -4,41 -3,95 -4,42 -3,95

Aug 2005 13,31 13,18 13,61 13,68

Nov 2005 5,97 4,07 6,44 4,68

Feb 2006 13,36 17,78 13,43 18,10

May 2006 10,66 11,40 10,69 11,17

Aug 2006 -5,77 -7,00 -5,35 -6,58

Nov 2006 10,16 10,72 10,13 10,56

Feb 2007 12,76 14,31 12,22 13,74

May 2007 7,48 9,55 7,18 9,51

Aug 2007 7,34 6,81 6,67 5,93

Nov 2007 11,78 16,81 12,50 18,02

Mean Return 7,3558 8,6075 7,4206 8,7404

Std. Dev. 6,4297 7,6526 6,3849 7,7129

Mean Return/Std. Dev. 1,1440 1,1248 1,1622 1,1332

Difference of Mean t-statistic -0,0247 -0,0424

Degrees of Freedom 22 22

p-value 0,98 0,97

"INF, RSTI, PY"
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As mentioned in the Country Allocation Methodology, there are two additional sets of 

predictions, which can be used to check the robustness of the results.99 The GTAA 

investment running from March 2005 till September 2007 produces a higher mean 

return than the corresponding benchmark investment. However, neither of the 

means is statistically different from the corresponding benchmark. It is clear that the 

model fails to outperform the benchmark and it cannot be used for investment 

purposes.  

 

The model is reviewed for potential problematic features that may be possible to 

remedy. It appears that 7 countries only have negative predictions (Brazil, India, 

Israel, Mexico, Poland, Russia, and South Africa) and 1 country only has positive 

predictions (Malaysia). This lack of variability in the sign is not realistic. Over the 

same period actual returns have been both positive and negative.  

 

During the selecting of variables there were several indications that it might be more 

appropriate to focus on the country specific predictive ability as opposed to the 

general results.  

Using different variables for every country would allow for two or more of the best 

variables (PY, PE, and DY) to be included together in all countries but China and 

Malaysia. Inflation could be used in those countries where it ads value and excluded 

when it comes out with a wrong sign.  

Looking at the IS results for the multivariate models confirms this idea. For example, 

“INF, RSTI, PY” is clearly preferable over “INF, RSTI and DY”100 for South Africa, 

Israel and India. However, the opposite is true for Malaysia and Thailand.  

It is concluded, that the level of commonality is too low to base the construction of 

prediction models on general results. Therefore, a country specific selection process 

is performed. 

 

 

                                            
99 See appendix 10 
100 See appendix 9. 
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Second Selection of Variables 

In order to identify the best country specific combination of variables a general to 

specific approach is applied. The idea is to run a multivariate regression with all the 

variables, exclude those that are not significant and run the model again.  

In some countries the correlation between DP, PE and PY is so high, that including 

these variables together in the general regressions would cause problems with 

multicollinearity. For these countries one or more of the variables are excluded from 

the general regressions. The variables that are excluded are those that exhibit the 

highest p-values and lowest r-square (primarily on the three months horizon) in the 

univariate regressions.  

Results from the general regressions are reported in table 19.  
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Table 19 

 

Brazil

R-Square: 0,28

Adj R-Sq: 0,19

INF RSTI DP PE PY 3MM 6MM MR

ß -0,007 0,020 0,013 -0,056 -0,063 0,019 -0,009 -0,045

t-statistic -0,220 0,480 0,480 -2,800 -1,210 0,700 -0,330 -1,400

p-value 0,830 0,635 0,635 0,007 0,231 0,489 0,746 0,166

China

R-Square: 0,14

Adj R-Sq: 0,07

INF RSTI DP PE PY 3MM 6MM MR

ß 0,001 -0,059 -0,020 0,003 -0,072 -0,027

t-statistic 0,060 -1,550 -0,390 0,120 -2,460 -0,600

p-value 0,950 0,126 0,696 0,904 0,016 0,548

India

R-Square: 0,29

Adj R-Sq:  0,23

INF RSTI DP PE PY 3MM 6MM MR

ß -0,012 -0,091 0,059 -0,111 -0,010 0,050 0,054

t-statistic -0,860 -2,780 1,620 -1,790 -0,400 1,510 1,170

p-value 0,392 0,007 0,109 0,077 0,688 0,135 0,243

Israel

R-Square:0,16

Adj R-Sq: 0,08

INF RSTI DP PE PY 3MM 6MM MR

ß -0,029 -0,003 -0,005 -0,012 -0,045 -0,024 0,020 -0,029

t-statistic -1,640 -0,150 -0,300 -0,720 -1,550 -1,380 1,090 -1,470

p-value 0,105 0,879 0,766 0,471 0,126 0,171 0,281 0,144

Korea

R-Square: 0,34

Adj R-Sq: 0,29

INF RSTI DP PE PY 3MM 6MM MR

ß 0,029 -0,083 0,051 0,037 -0,067 -0,039 0,028 0,026

t-statistic 1,650 -4,940 1,970 1,480 -1,720 -1,560 1,120 0,960

p-value 0,102 <,0001 0,051 0,141 0,088 0,120 0,264 0,337

Malaysia

R-Square: 0,21

Adj R-Sq: 0,16

INF RSTI DP PE PY 3MM 6MM MR

ß -0,002 -0,038 0,072 -0,041 0,024 0,035

t-statistic -0,210 -1,760 3,120 -1,990 0,890 1,610

p-value 0,837 0,081 0,002 0,049 0,373 0,110

Mexico

R-Square: 0,31

Adj R-Sq: 0,26

INF RSTI DP PE PY 3MM 6MM MR

ß 0,056 -0,042 0,096 -0,010 -0,058 0,005 -0,024 -0,013

t-statistic 4,600 -3,040 3,820 -0,530 -0,980 0,300 -1,190 -0,420

p-value <,0001 0,003 0,000 0,598 0,329 0,762 0,238 0,673

Poland

R-Square: 0,36

Adj R-Sq: 0,28

INF RSTI DP PE PY 3MM 6MM MR

ß 0,090 -0,004 0,014 0,038 -0,131 -0,025 -0,014 0,049

t-statistic 3,640 -0,110 0,230 1,850 -2,370 -0,960 -0,640 1,530

p-value 0,001 0,910 0,822 0,068 0,020 0,339 0,525 0,130

Russia

R-Square: 0,46

Adj R-Sq: 0,40

INF RSTI DP PE PY 3MM 6MM MR

ß 0,044 0,103 0,112 0,247 -0,406 -0,005 0,154 -0,118

t-statistic 2,090 1,420 2,240 2,540 -3,890 -0,150 2,910 -2,560

p-value 0,040 0,161 0,028 0,013 0,000 0,881 0,005 0,012

South Africa

R-Square: 0,47

Adj R-Sq: 0,43

INF RSTI DP PE PY 3MM 6MM MR

ß -0,005 -0,058 0,019 -0,119 -0,017 -0,041 0,061

t-statistic -0,680 -4,100 1,980 -4,810 -1,170 -2,940 3,480

p-value 0,500 <,0001 0,049 <,0001 0,243 0,004 0,001

Taiwan

R-Square: 0,24

Adj R-Sq: 0,18

INF RSTI DP PE PY 3MM 6MM MR

ß 0,003 -0,005 -0,005 -0,016 -0,095 0,003 0,012 0,049

t-statistic 0,360 -0,310 -0,110 -0,470 -2,630 0,190 0,510 2,020

p-value 0,716 0,759 0,912 0,638 0,010 0,852 0,613 0,045

Thailand

R-Square: 0,34

Adj R-Sq: 0,29

INF RSTI DP PE PY 3MM 6MM MR

ß -0,016 -0,099 0,055 -0,031 -0,049 -0,044 -0,012 0,096

t-statistic -1,070 -3,540 2,760 -1,270 -1,700 -1,890 -0,440 2,980

p-value 0,286 0,001 0,007 0,207 0,091 0,061 0,659 0,003
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As can be seen in the table, there are no significant coefficients in Israel. In China 

the only significant variable is 6MM, which has the wrong sign and in Brazil only PE is 

significant. These findings are not consistent with results from previous multivariate 

regressions. In “INF, RSTI, PY” INF and PY were significant for Israel, RSTI and PY 

were significant for China and PY was significant for Brazil. The general to specific 

approach is abandoned because of the lack of coherence, and because it is difficult to 

apply with so few significant variables. Instead all the IS results that are obtained 

until now are gathered and used for the country specific selection of variables. 

Based on these results new models are estimated until the best combination has 

been found for every country.  

 

As mentioned before, it is not valid to base a model on OOS results and then test it 

with the same OOS data. Therefore, the selection of variables is based on IS results  

Only. Three months horizon results are the most relevant, since this is the horizon 

that is used in the prediction models. Finally, it is desirable the variables do not lose 

significance, when included in models with other variables.  

Variables that are only significant with the wrong sign are not considered as 

candidates for the country specific prediction models. Coefficients with wrong signs 

can be caused by the presence of multicollinearity. However, problems with high 

correlation between explanatory variables have been taken into consideration in all 

relevant cases so it does not seem to be the problem here. There are a few cases, 

where variables are significant with the right sign in some regressions and with the 

wrong sign in others. In such cases, the variable may be considered as potential 

conditioning variables for the final prediction models. 
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Table 20 

 

 

For Brazil, PE, PY and MR are significant with the right sign on the three months 

horizon in the univariate analysis. They are included together in a country specific 

model and results are presented in the blue part of the table. All variables have the 

correct sign and PE and PY are significant. Adjusted r-square is an impressive 0,23 

so PE, PY, and MR are used in the country specific prediction model for Brazil.  

 

Table 21 

 

 

The best variables for China are DP, PE and PY. Unfortunately, correlation coefficients 

between them are so high, that neither can be included in the same model. PY is 

chosen for the country specific prediction model because it has the lowest p-value 

and because r-square for PY is higher than for PE and almost the same as for DP. 

RSTI is significant in two of the multivariate models. Adjusted r-square is somewhat 

higher for “INF, RSTI, PY”, that for PY alone. Since INF is not significant it should not 

ad much to r-square so it is likely that “RSTI, PY” will offer more explanatory power 

than PY alone. This is confirmed in the results, which are presented in the blue area 

of the table. Therefore, RSTI and PY are used to generate predictions for China. 

Univariate 

Regressions INF RSTI DP PE PY 3MM 6MM MR

Horizon 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M

ß 0,010 0,004 0,004 0,000 0,007 0,026 -0,010 -0,031 -0,025 -0,086 -0,005 -0,023 -0,012 -0,029 -0,020 -0,083

p-value 0,244 0,860 0,553 0,999 0,381 0,177 0,262 0,088 0,096 0,014 0,518 0,150 0,127 0,065 0,146 0,025

R2 0,014 0,002 0,003 0,002 0,007 0,033 0,016 0,052 0,026 0,100 0,003 0,016 0,016 0,037 0,022 0,117

Brazil

Multivariate 

Regressions INF DP PE PY INF RSTI PY MR INF RSTI PY INF RSTI DP

ß 0,007 0,014 -0,028 -0,093 0,037 -0,015 -0,125 0,057 0,018 0,000 -0,077 0,027 -0,004 0,026

p-value 0,770 0,436 0,131 0,019 0,227 0,617 0,007 0,107 0,500 0,981 0,044 0,277 0,809 0,196

R-Square 0,170 0,160 0,100 0,050

Adj. R-square 0,140 0,110 0,060 0,020

New 

Regressions PE PY MR

ß -0,057 -0,080 -0,043

p-value <,0001 0,088 0,129

R-Square 0,260

Adj. R-square 0,230

Univariate 

Regressions INF RSTI DP PE PY 3MM 6MM MR

Horizon 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M

ß -0,006 -0,017 -0,015 -0,026 0,019 0,068 -0,013 -0,048 -0,018 -0,066 -0,009 -0,021 -0,006 -0,032 -0,002 -0,003

p-value 0,470 0,313 0,178 0,269 0,119 0,072 0,127 0,073 0,093 0,041 0,351 0,452 0,592 0,365 0,762 0,876

R2 0,007 0,018 0,023 0,025 0,035 0,105 0,027 0,077 0,033 0,103 0,010 0,009 0,007 0,027 0,002 0,001

China

Multivariate 

Regressions INF DP PE PY INF RSTI PY MR INF RSTI PY INF RSTI DP

ß 0,019 0,056 0,016 -0,039 0,000 -0,023 -0,064 0,009 0,022 -0,057 -0,096 0,026 -0,052 0,097

p-value 0,418 0,441 0,731 0,359 0,980 0,425 0,080 0,650 0,296 0,003 0,006 0,263 0,011 0,012

R-Square 0,120 0,070 0,180 0,180

Adj. R-square 0,080 0,010 0,150 0,150

New 

Regressions RSTI PY

ß -0,053 -0,088

p-value 0,004 0,007

R-Square 0,160

Adj. R-square 0,140
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Table 22 

 

 

Also for India, the price variables are significant in the univariate regressions. PE and 

PY cannot be included together because of high correlation. PY is chosen because it 

has the lowest p-value and the highest r-square on the three months horizon. RSTI 

is significant with the right sign in two of the multivariate regressions. “RSTI, DP, PY” 

is estimated but PY loses significance. Between the previous multivariate models 

“INF, RSTI, PY” has a higher r-square and more significant variables than “INF, RSTI, 

DP.” As such, there is a chance, that “RSTI, PY” will do better than “RSTI, DP.” 

However, this is not the case so RSTI and DP are selected for the country specific 

prediction model.  

 

Table 23 

 

 

Israel is different in the sense than neither of the financial valuation ratios exhibits 

predictive ability. Only PY and MR are significant in the univariate analysis. INF is 

significant with the correct sign in two of the multivariate models. “INF, PY, MR” is 

estimated but only PY is significant. INF has performed somewhat better than MR in 

the multivariate analysis. Therefore MR is excluded and “INF, PY” is used as the 

prediction model for Israel.  

Univariate 

Regressions INF RSTI DP PE PY 3MM 6MM MR

Horizon 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M

ß -0,007 0,012 0,012 0,029 0,013 0,040 -0,008 -0,036 -0,032 -0,102 -0,004 -0,017 -0,001 -0,005 -0,008 -0,026

p-value 0,213 0,423 0,291 0,466 0,081 0,040 0,460 0,100 0,050 0,004 0,753 0,601 0,962 0,848 0,298 0,209

R2 0,025 0,007 0,027 0,029 0,036 0,047 0,026 0,040 0,045 0,136 0,020 0,009 0,020 0,004 0,006 0,019

India

Multivariate 

Regressions INF DP PE PY INF RSTI PY MR INF RSTI PY INF RSTI DP

ß -0,009 0,072 -0,008 -0,025 -0,010 -0,064 -0,137 0,092 -0,012 -0,070 -0,100 0,015 0,016 0,045

p-value 0,542 0,065 0,915 0,657 0,484 0,020 <,0001 0,000 0,355 0,010 0,005 0,321 0,717 0,028

R-Square 0,200 0,340 0,190 0,070

Adj. R-square 0,160 0,310 0,160 0,050

New 

Regressions RSTI DP PY RSTI DP RSTI PY

ß -0,057 0,066 -0,037 -0,054 0,086 -0,066 -0,101

p-value 0,033 0,060 0,419 0,037 0,001 0,016 0,004

R-Square 0,230 0,230 0,184

Adj. R-square 0,200 0,200 0,158

Univariate 

Regressions INF RSTI DP PE PY 3MM 6MM MR

Horizon 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M

ß -0,007 -0,020 0,000 0,007 0,003 0,009 -0,003 -0,011 -0,014 -0,049 -0,003 -0,012 -0,004 -0,013 -0,009 -0,030

p-value 0,225 0,163 0,968 0,578 0,534 0,488 0,458 0,357 0,048 0,010 0,562 0,278 0,420 0,306 0,153 0,065

R2 0,019 0,025 0,009 0,005 0,012 0,008 0,012 0,013 0,032 0,085 0,011 0,009 0,012 0,013 0,023 0,075

Israel

Multivariate 

Regressions INF DP PE PY INF RSTI PY MR INF RSTI PY INF RSTI DP

ß -0,029 0,013 0,008 -0,064 -0,014 0,022 -0,052 0,033 -0,033 -0,011 -0,066 -0,019 0,007 0,003

p-value 0,035 0,387 0,563 0,002 0,307 0,198 0,013 0,013 0,021 0,325 0,001 0,204 0,528 0,779

R-Square 0,150 0,180 0,150 0,030

Adj. R-square 0,120 0,140 0,120 0,000

New 

Regressions INF PY MR INF PY

ß -0,023 -0,046 -0,021 -0,032 -0,059

p-value 0,152 0,063 0,226 0,028 0,002

R-Square 0,140 0,140

Adj. R-square 0,100 0,120
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Table 24 

 

 

The best variables for Korea are RSTI and PY. DP is significant in one of the 

multivariate regressions. “RSTI, DP, PY” is estimated but the significance of the price 

variables vanishes when they are included together. DP is excluded because it is not 

significant in the univariate regressions. RSTI and PY are used for the country 

specific prediction model.  

 

Table 25 

 

 

For Malaysia, RSTI, DP and PY are significant in the univariate regressions. Due to 

high correlation only one price variable can be included. DP is chosen because it has 

the lowest p-value and the highest r-square. RSTI is significant both univariate and 

multivariate regressions. “RSTI, DP” is estimated and chosen as the prediction 

model. 

Univariate 

Regressions INF RSTI DP PE PY 3MM 6MM MR

Horizon 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M

ß 0,004 -0,009 -0,017 -0,065 0,011 0,029 -0,007 -0,023 -0,018 -0,057 -0,003 -0,023 -0,003 -0,005 -0,011 -0,042

p-value 0,637 0,461 0,101 0,004 0,105 0,108 0,237 0,162 0,035 0,018 0,718 0,303 0,737 0,839 0,261 0,133

R2 0,021 0,007 0,055 0,153 0,033 0,032 0,025 0,021 0,052 0,096 0,019 0,015 0,021 0,005 0,041 0,057

Korea

Multivariate 

Regressions INF DP PE PY INF RSTI PY MR INF RSTI PY INF RSTI DP

ß -0,005 0,026 0,018 -0,061 0,029 -0,063 -0,087 0,060 0,016 -0,063 -0,050 0,009 -0,070 0,039

p-value 0,662 0,181 0,421 0,050 0,107 <,0001 0,000 0,012 0,304 0,001 0,016 0,650 0,001 0,017

R-Square 0,110 0,330 0,220 0,210

Adj. R-square 0,090 0,310 0,200 0,190

New 

Regressions RSTI DP PY RSTI PY

ß -0,063 0,029 -0,037 -0,059 -0,049

p-value 0,001 0,130 0,118 0,002 0,025

R-Square 0,230 0,210

Adj. R-square 0,210 0,190

Univariate 

Regressions INF RSTI DP PE PY 3MM 6MM MR

Horizon 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M

ß 0,008 0,000 -0,007 -0,030 0,014 0,048 -0,007 -0,021 -0,008 -0,026 -0,007 -0,025 -0,007 -0,006 -0,003 -0,012

p-value 0,192 0,971 0,321 0,092 0,041 0,006 0,219 0,214 0,132 0,093 0,403 0,114 0,316 0,805 0,676 0,554

R2 0,072 0,009 0,077 0,056 0,086 0,085 0,070 0,027 0,082 0,043 0,067 0,030 0,070 0,011 0,083 0,019

Malaysia

Multivariate 

Regressions INF DP PE PY INF RSTI PY MR INF RSTI PY INF RSTI DP

ß -0,007 0,115 0,073 -0,008 0,004 -0,030 -0,054 0,056 0,001 -0,030 -0,024 0,000 -0,030 0,051

p-value 0,481 0,001 0,092 0,817 0,745 0,081 0,002 0,006 0,939 0,083 0,106 0,959 0,065 0,001

R-Square 0,150 0,190 0,090 0,140

Adj. R-square 0,120 0,160 0,070 0,120

New 

Regressions RSTI DP

ß -0,031 0,051

p-value 0,065 0,001

R-Square 0,140

Adj. R-square 0,120
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Table 26 

 

 

Also for Mexico, the price variables exhibit predictive ability. RSTI is significant in one 

of the multivariate regressions. Estimating “RSTI, DP, PE, PY” gives a high r-square 

but only two significant variables and MR has the wrong sign. RSTI and PE are 

excluded and “DP, PY” is used as prediction model. 

  

Table 27 

 

 

For Poland, only DP and PY are significant with the right sign. Unfortunately, neither 

is significant when they are included together. In the univariate regressions, both are 

highly significant but DP has a somewhat higher r-square. Therefore, DP is used in 

the country specific prediction model.   

 

Univariate 

Regressions INF RSTI DP PE PY 3MM 6MM MR

Horizon 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M

ß 0,009 0,039 0,003 0,012 0,015 0,048 -0,009 -0,025 -0,025 -0,074 0,000 -0,012 -0,007 -0,018 -0,004 -0,013

p-value 0,122 0,000 0,573 0,383 0,003 0,000 0,078 0,050 0,003 0,003 0,956 0,454 0,240 0,296 0,462 0,420

R2 0,018 0,078 0,007 0,009 0,043 0,120 0,019 0,033 0,059 0,142 0,004 0,006 0,013 0,016 0,003 0,012

Mexico

Multivariate 

Regressions INF DP PE PY INF RSTI PY MR INF RSTI PY INF RSTI DP

ß 0,033 0,031 -0,014 -0,069 0,038 -0,014 -0,125 0,051 0,055 -0,023 -0,120 0,049 -0,019 0,057

p-value <,0001 0,030 0,333 0,012 0,003 0,294 <,0001 0,000 <,0001 0,041 <,0001 0,000 0,155 <,0001

R-Square 0,280 0,280 0,310 0,220

Adj. R-square 0,260 0,260 0,300 0,200

New 

Regressions RSTI DP PE PY DP PE PY DP PY

ß 0,005 0,034 -0,017 -0,105 0,032 -0,016 -0,072 0,041 -0,067

p-value 0,699 0,024 0,229 <,0001 0,032 0,256 0,009 0,001 0,017

R-Square 0,300 0,230 0,220

Adj. R-square 0,270 0,210 0,200

Univariate 

Regressions INF RSTI DP PE PY 3MM 6MM MR

Horizon 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M

ß 0,003 0,014 0,005 -0,008 0,044 0,103 -0,005 -0,010 -0,024 -0,060 -0,016 -0,019 -0,011 -0,029 -0,008 -0,028

p-value 0,834 0,585 0,704 0,753 0,016 0,008 0,508 0,585 0,013 0,007 0,079 0,363 0,213 0,101 0,454 0,241

R2 0,004 0,029 0,005 0,022 0,057 0,133 0,006 0,025 0,041 0,101 0,023 0,026 0,013 0,044 0,010 0,037

Poland

Multivariate 

Regressions INF DP PE PY INF RSTI PY MR INF RSTI PY INF RSTI DP

ß 0,078 0,052 0,011 -0,069 0,091 -0,001 -0,123 0,039 0,078 -0,015 -0,078 0,033 -0,005 0,120

p-value 0,000 0,225 0,445 0,004 0,000 0,970 <,0001 0,075 0,000 0,504 0,001 0,127 0,842 0,004

R-Square 0,280 0,310 0,260 0,170

Adj. R-square 0,250 0,270 0,230 0,140

New 

Regressions DP PY

ß 0,057 -0,043

p-value 0,253 0,100

R-Square 0,130

Adj. R-square 0,100
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Table 28 

 

 

“RSTI, PY, MR” is estimated for Russia but only PY is significant. Excluding RSTI 

(which has a p-value of almost 1) leaves PY and MR significant and it gives a higher 

adjusted r-square. PY and MR are used in the prediction model.  

 

Table 29 

 
 

DP and PE cannot be included together for South Africa due to high correlation. “INF, 

RSTI, DP, PY” is estimated but INF is not significant. RSTI, DP and PY are used in the 

prediction model. 

 

Univariate 

Regressions INF RSTI DP PE PY 3MM 6MM MR

Horizon 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M

ß 0,016 0,045 -0,011 -0,053 0,020 0,021 -0,014 -0,034 -0,036 -0,122 0,001 -0,049 -0,010 -0,016 -0,014 -0,076

p-value 0,289 0,219 0,404 0,123 0,081 0,558 0,492 0,500 0,020 0,008 0,957 0,170 0,530 0,689 0,352 0,037

R2 0,044 0,047 0,024 0,059 0,040 0,020 0,023 0,022 0,068 0,163 0,021 0,030 0,022 0,017 0,016 0,103

Russia

Multivariate 

Regressions INF DP PE PY INF RSTI PY MR INF RSTI PY INF RSTI DP

ß 0,054 0,047 -0,041 -0,119 0,054 -0,023 -0,161 0,011 0,059 -0,026 -0,145 0,117 -0,065 0,017

p-value 0,019 0,157 0,385 0,013 0,055 0,619 0,029 0,755 0,020 0,408 0,001 <,0001 0,029 0,611

R-Square 0,240 0,250 0,300 0,190

Adj. R-square 0,200 0,210 0,270 0,160

New 

Regressions RSTI PY MR PY MR

ß 0,000 -0,192 -0,059 -0,192 -0,059

p-value 0,997 0,000 0,231 <,0001 0,099

R-Square 0,270 0,270

Adj. R-square 0,240 0,250

Univariate 

Regressions INF RSTI DP PE PY 3MM 6MM MR

Horizon 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M

ß -0,004 -0,020 -0,008 -0,023 0,007 0,019 -0,005 -0,015 -0,043 -0,123 -0,003 -0,021 -0,011 -0,031 -0,008 -0,031

p-value 0,527 0,038 0,233 0,068 0,102 0,095 0,106 0,123 0,000 0,000 0,644 0,144 0,040 0,008 0,210 0,111

R2 0,005 0,034 0,020 0,047 0,015 0,034 0,010 0,021 0,094 0,241 0,005 0,026 0,030 0,072 0,012 0,038

South Africa

Multivariate 

Regressions INF DP PE PY INF RSTI PY MR INF RSTI PY INF RSTI DP

ß -0,017 -0,006 -0,026 -0,138 -0,012 -0,025 -0,124 0,013 -0,013 -0,025 -0,131 -0,010 -0,019 0,017

p-value 0,069 0,799 0,202 <,0001 0,107 0,023 <,0001 0,456 0,088 0,028 <,0001 0,251 0,147 0,125

R-Square 0,330 0,340 0,330 0,090

Adj. R-square 0,300 0,310 0,310 0,060

New 

Regressions INF RSTI DP PY RSTI DP PY

ß -0,009 -0,025 0,017 -0,132 -0,028 0,019 -0,132

p-value 0,234 0,032 0,080 <,0001 0,016 0,052 <,0001

R-Square 0,360 0,350

Adj. R-square 0,340 0,340
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Table 30 

 

 

For Taiwan, “RSTI, DP, PE, PY” is estimated but neither is significant. Correlation 

coefficients between the price variables are high (between 0,65 and 0,77), but not 

above 0,80 which is usually considered the critical level. First, PE is excluded 

because it has an r-square of almost zero in the univariate regressions. RSTI 

becomes significant but neither of the price variables are significant. “RSTI, DP, PE” 

is estimated because DP and PE are the two price variables with the lowest 

correlation coefficient (0,65) but they are still insignificant. “RSTI, PY” is chosen as 

the prediction model because PY has the highest r-square in the univariate 

regressions.   

 

Table 31 

 

 

“INF, RSTI, DP, PY” is estimated for Thailand. PY is insignificant (with a p-value of 

almost 1). INF, RSTI, and DP are used in the prediction model.  

Univariate 

Regressions INF RSTI DP PE PY 3MM 6MM MR

Horizon 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M

ß -0,012 -0,003 -0,014 -0,041 0,038 0,132 -0,029 -0,084 -0,029 -0,085 0,011 0,012 -0,001 -0,021 -0,007 -0,007

p-value 0,229 0,708 0,112 0,009 0,007 0,002 0,001 0,000 0,000 0,000 0,359 0,574 0,935 0,139 0,337 0,692

R2 0,029 0,021 0,033 0,075 0,058 0,154 0,086 0,001 0,114 0,269 0,025 0,029 0,004 0,019 0,018 0,004

Taiwan

Multivariate 

Regressions INF DP PE PY INF RSTI PY MR INF RSTI PY INF RSTI DP

ß 0,004 -0,029 -0,053 -0,053 0,002 -0,013 -0,080 0,059 0,005 -0,028 -0,048 0,006 -0,034 0,072

p-value 0,617 0,548 0,090 0,077 0,816 0,334 <,0001 <,0001 0,585 0,082 0,012 0,511 0,029 0,016

R-Square 0,230 0,280 0,160 0,130

Adj. R-square 0,210 0,260 0,140 0,110

New 

Regressions RSTI DP PE PY RSTI DP PY RSTI DP PE RSTI PY

ß -0,025 -0,005 -0,028 -0,035 -0,028 0,011 -0,044 -0,028 0,033 -0,039 -0,028 -0,049

p-value 0,138 0,920 0,371 0,249 0,085 0,807 0,121 0,090 0,401 0,194 0,085 0,012

R-Square 0,170 0,160 0,150 0,160

Adj. R-square 0,140 0,140 0,130 0,140

Univariate 

Regressions INF RSTI DP PE PY 3MM 6MM MR

Horizon 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M 1M 3M

ß -0,015 -0,043 -0,010 -0,054 0,016 0,041 -0,010 -0,017 -0,010 -0,028 -0,005 -0,049 -0,016 -0,026 0,001 0,000

p-value 0,063 0,011 0,342 0,003 0,101 0,036 0,323 0,538 0,191 0,132 0,614 0,010 0,108 0,266 0,911 0,993

R2 0,030 0,046 0,016 0,091 0,032 0,044 0,020 0,008 0,016 0,025 0,012 0,049 0,032 0,020 0,006 0,000

Thailand

Multivariate 

Regressions INF DP PE PY INF RSTI PY MR INF RSTI PY INF RSTI DP

ß -0,059 0,050 -0,010 -0,005 -0,006 -0,059 -0,064 0,094 -0,022 -0,051 -0,012 -0,043 -0,042 0,044

p-value 0,016 0,032 0,635 0,826 0,741 0,003 0,000 0,000 0,332 0,011 0,525 0,008 0,016 0,006

R-Square 0,110 0,300 0,130 0,170

Adj. R-square 0,080 0,270 0,100 0,150

New 

Regressions INF RSTI DP PY INF RSTI DP

ß -0,035 -0,052 0,050 -0,002 -0,043 -0,042 0,044

p-value 0,090 0,008 0,008 0,924 0,008 0,016 0,006

R-Square 0,180 0,170

Adj. R-square 0,140 0,150



 80 

Second Country Allocation  

The second allocation process is performed using the same methodology as the first. 

Two virtual portfolios are created. One follows the MSCI market capitalization 

weights and the other is allocated according to predictions. Naturally return from the 

benchmark portfolio is the same as in the first allocation process.  

From table 32 it can be seen that the GTAA model still underperforms but by much 

less than before. Both of the robustness checks offer a higher mean return than the 

benchmark101 but statistically none of the returns are different from the MSCI market 

capitalization portfolio.  

As such, the second approach performs much better but not good enough to be 

useful for investment purposes. It appears, that there is a discrepancy between 

predictive ability IS and OOS. A lot of IS significance is found and r-squares are quite 

high in the country specific prediction models. Despite of this, predictability is not 

economically significant OOS.  

A possible reason is that the predictive component is too small. In the OOS results 

from the univariate analysis the Theils U values are almost equal to one. This means 

that even though conditioning variables improve the forecast it is by very little. The 

MSE-F statistic is significant in several cases where Theils U is as high as 0.995. As 

such the improvement of the forecast is statistically significant but it appears that a 

larger improvement is required to be able to capitalize on it economically. 

 

Table 32 

 

                                            
101 See appendix 11. 

GTAA Return GTAA Return MSCI MSCI 

Time Period Local Currency USD Local Currency USD

Feb 2005 5,75 9,70 5,96 10,02

Maj 2005 -4,64 -4,18 -4,42 -3,95

Aug 2005 13,15 13,27 13,61 13,68

Nov 2005 6,06 4,24 6,44 4,68

Feb 2006 13,33 17,81 13,43 18,10

Maj 2006 10,97 11,57 10,69 11,17

Aug 2006 -5,79 -7,02 -5,35 -6,58

Nov 2006 10,32 10,92 10,13 10,56

Feb 2007 13,04 14,60 12,22 13,74

Maj 2007 7,78 10,00 7,18 9,51

Aug 2007 7,21 6,55 6,67 5,93

Nov 2007 11,64 16,72 12,50 18,02

Mean Return 7,4011 8,6826 7,4206 8,7404

Std Afv 6,4892 7,7260 6,3849 7,7129

Mean Return/Std. Dev. 1,1405 1,1238 1,1622 1,1332

Difference of Mean t-statistic -0,01 -0,02

Degrees of Freedom 22 22

p-value 0,99 0,98

Country Specific
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Partial Conclusion 

Based on the overall predictive ability the best combination of variables is INF, RSTI, 

and PY. DP and PE are excluded because of problems with high levels of correlation. 

The statistical evidence for multivariate prediction models including the three 

selected variables is moderate and country allocation based on forecasts produced by 

these models does not over perform a market capitalization weighted benchmark. 

There is substantial evidence, that a general approach is not optimal and that the 

best combination of variables is different for every country. There is consistency 

between the general results and the country specific selection of variables. The main 

advantage of the country specific approach is that a variable is not ruled out for all 

countries because of problematic features in a few specific cases. Table 33 shows the 

best combination of variables for each country. 

 

Table 33 

 

 

The country specific prediction models perform well statistically. Variables are highly 

significant with correct signs and adjusted r-squares are between 0,10 and 0,34. 

Country allocation based on these predictions offers a higher performance, that 

allocation based on prediction models generated through the general selection 

approach. However, the mean return that is earned using the second allocation 

model is still lower than the market capitalization weighted benchmark. The 

difference is not statistically significant but it is clear that the strategy does not 

perform well enough to be useful for investment purposes.  

Brazil PE PY MR Korea RSTI PY Russia PY MR

China RSTI PY Malaysia RSTI DP South Africa RSTI DP PY

India RSTI DP Mexico DP PY Taiwan RSTI PY

Israel INF PY Poland DP Thailand INF RSTI DP

Country Specific Prediction Models
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Conclusion 

The aim of this study has been to develop a GTAA model that could be used 

for country allocation within emerging market equity portfolios. In the 

process the following research questions were answered: 

  

Why is emerging market country allocation interesting? 

From an investment perspective emerging markets are interesting because they are 

less correlated with each other and with the world market than developed countries.  

This means that the scope for diversification benefits is higher. Correlations are 

increasing internationally and the special advantage of emerging market investment 

is diminishing. However, within this investment universe, countries still exhibit 

relatively little co-movement with each other. Furthermore, the alignment of 

correlations is curbed by that fact that developed markets also move more in tandem 

over time. As such, the scope for diversification benefits can be expected to persist 

for a while.  

Low levels of correlation are also interesting in a GTAA context because the scope for 

profit is higher when markets co-move less. Another relevant feature is that 

emerging market returns are known to be more predictable than returns in 

developed markets. It is disputed whether allocation between industries or countries 

is optimal in developed markets. However, in emerging markets there is a consensus 

that the first step of top down portfolio construction should consist of country 

allocation.  

 

How can new financial theory about return predictability be used in the 

construction of a country allocation model? 

New financial theory provides an economic explanation for predictability arguing that 

expected return varies counter cyclically with the business cycle. Economic 

conditions are somewhat predictable and they are not synchronized across the world. 

This provides a case for active management. For GTAA it means that it should be 

possible to increase return by shifting money between countries according to their 

economic conditions.  

The idea that predictability stems from counter cyclical variation in expected return 

offers a case for several macroeconomic, financial and technical variables as 

potential predictors of return. The conditioning variables that are included in this 
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study (inflation, short-term interest rates, dividend-price ratios, price-earnings 

ratios, price-output ratios, three- and six months momentum and mean reversion) 

have all been linked with future returns either through a connection with the 

business cycle or directly with time variation in expected returns. As such, they are 

theoretically appealing as predictors of return.  

 

What is the relative univariate predictive ability of the 8 selected variables 

(inflation, short term interest rates, dividend-price ratios, price-earnings 

ratios, price-output ratios, three and six months momentum and mean 

reversion) when they are tested over the same period of time and with the 

same methodology? How do these findings coincide with evidence from 

similar studies?  

The relative predictive ability that is found in the univariate analysis is very much in 

line with expectations. PY exhibits more predictive ability than DP and PE. Financial 

valuation ratios perform better than macroeconomic variables and mean reversion 

does not come through well possibly because of the low amount of observations.  

This evidence coincides very well with results from previous predictability studies.  

This study does not find any evidence of predictive ability with respect to the 

momentum variables. This is contradictory to some other studies. 

On a general level, the IS analysis finds fairly strong evidence of predictive ability 

but the OOS results are ambiguous. A discrepancy between IS and OOS predictive 

ability might be problematic for the country allocation model.  

 

What is the Best Combination of Variables to Include in Multivariate 

Prediction Models and How Would a Country Allocation Model Based on 

Predictions Generated by these Models have Performed from 2005-2008? 

Based on the overall predictive ability the best combination of variables is INF, RSTI, 

and PY. However, the statistical evidence for multivariate prediction models including 

these three variables is moderate and country allocation based on these forecasts 

does not over perform a market capitalization weighted benchmark.  

There is substantial evidence, that the best combination of variables is different for 

every country. Table 34 shows the best combination for each country. 
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Table 34 

 

 

The country specific prediction models perform well statistically and country 

allocation based on these predictions offers a better performance than the first 

approach. However, mean return is still lower than the market capitalization 

weighted benchmark and it is clear that the model is not useful for investment 

purposes.  

 

 

 

Brazil PE PY MR Korea RSTI PY Russia PY MR

China RSTI PY Malaysia RSTI DP South Africa RSTI DP PY

India RSTI DP Mexico DP PY Taiwan RSTI PY

Israel INF PY Poland DP Thailand INF RSTI DP

Country Specific Prediction Models
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Appendix 1: Data 
Return Data and Financial Series 

The financial variables were only available from Datastream. For consistency, the 

return data was taken from the same source. The Total Return Index is used because 

it includes dividends and gives the most complete picture of returns.  

Return and financial data is from the same series. For China the series only includes 

stocks that are accessible to foreign investors. The Russian series was only available 

in USD so it is calculated back in to Rubles using the Ruble/USD exchange rate from 

The Central Bank of Russia (RSUSDSP).  

For Brazil, Datastream’s Price Earnings (adjusted) series does not start until 1999. 

Therefore Price Earnings Rebased is used instead.  

 

 

 

Consumer Price Index (CPI) 

CPI series are available from IMF’s International Financial Statistics for all countries 

except China and Taiwan. For China OECD’s Main Economic Indicators are used and 

for Taiwan data is collected from the Directorate General of Budget, Accounting and 

Statistics which is a Taiwan Government agency.102 

 

 
 

                                            
102 Bekaert, Erb, Harvey, & Viskanata (1997) 

Codes for the Return Series in Datastream

Brazil TOTMKBR(RI) Korea TOTMKKO(RI) Russia TOTMKRS(RI)

China TOTMKCA(RI) Malaysia TOTMKMY(RI)

South 

Africa TOTMKSA(RI)

India TOTMKIN(RI) Mexico TOTMKMX(RI) Taiwan TOTMKTA(RI)

Israel TOTMKIS(RI) Poland TOTMKPO(RI) Thailand TOTMKTH(RI)

Codes for Price-Earnings Ratios in Datastream

Brazil TOTMKBR(PE.R) Korea TOTMKKO(PE) Russia TOTMKRS(PE)

China TOTMKCA(PE) Malaysia TOTMKMY(PE)

South 

Africa TOTMKSA(PE)

India TOTMKIN(PE) Mexico TOTMKMX(PE) Taiwan TOTMKTA(PE)

Israel TOTMKIS(PE) Poland TOTMKPO(PE) Thailand TOTMKTH(PE)

Codes for Dividend-Price Ratios in Datastream

Brazil TOTMKBR(DY) Korea TOTMKKO(DY) Russia TOTMKRS(DY)

China TOTMKCA(DY) Malaysia TOTMKMY(DY)

South 

Africa TOTMKSA(DY)

India TOTMKIN(DY) Mexico TOTMKMX(DY) Taiwan TOTMKTA(DY)

Israel TOTMKIS(DY) Poland TOTMKPO(DY) Thailand TOTMKTH(DY)

Codes for the CPI Series in Datastream

Brazil BRI64...F Korea KOI64...F Russia RSI64...F

China CHOCP009F Malaysia MYI64...F

South 

Africa SAI64...F

India INI64...F Mexico MXI64...F Taiwan TWCONPRCF

Israel ISI64...F Poland POI64...F Thailand THI64...F
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Short Term Interest Rates 

The Money Market Rate from IMF’s International Financial Statistics is used when it is 

available (Brazil, Korea, Malaysia, Mexico, Poland, South Africa, and Thailand). For 

China, Israel and Russia the Deposit Rate from the same source is used.103 For India 

the Prime Lending Rate from OECD’s Main Economic Indicators is used. For Taiwan 

the Interbank rate from the Central Bank of China (ROC) is used.  

 

 
 

GDP  

GDP data is available from IMF’s International Financial Statistics for Brazil, Israel, 

Korea, Malaysia, Poland and Thailand. For India GDP at factor costs is used from the 

same source. For China, Mexico, Russia, South Africa and Taiwan data from the 

respective national statistics agencies collected by Datastream is used. All GDP data 

is quoted in local current prices. For India, Korea, Russia, and Taiwan the series were 

not seasonally adjusted so this has been done in SAS. 

 

 
 

                                            
103 Harvey (1995) 

Codes for Short Term Interest Rates in Datastream

Brazil BRI60B.. Korea KOI60B.. Russia RSI60L..

China CHI60L.. Malaysia MYI60B..

South 

Africa SAI60B..

India INOIR039 Mexico MXI60B.. Taiwan TWIBKTOT

Israel ISI60L.. Poland POI60B.. Thailand THI60B..

Codes for GDP series in Datastream

Brazil BRI99B..A Korea KOI99B..A Russia RSGDP…A

China CHGDP…A Malaysia MYI99B..A

South 

Africa SAGDP…A

India INGDPF..A Mexico MXGDP…A Taiwan TWGDP…A

Israel ISI99B..A Poland POI99B..A Thailand THI99B..A
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Appendix 2: IS and OOS Correlation Coefficients 

 

 

 

 

 

 

 

 

 

 

US UK Japan France Germany Canada Switzerland Australia Spain Italy Netherlands Sweden

US 0,718 0,421 0,687 0,685 0,757 0,687 0,621 -0,087 0,530 0,730 0,632

UK 0,854 0,389 0,742 0,699 0,559 0,766 0,558 -0,083 0,612 0,794 0,623

Japan 0,658 0,751 0,435 0,469 0,444 0,452 0,529 0,078 0,303 0,474 0,422

France 0,816 0,925 0,751 0,859 0,647 0,755 0,562 -0,014 0,705 0,855 0,722

Germany 0,793 0,889 0,733 0,946 0,657 0,788 0,568 -0,024 0,700 0,859 0,734

Canada 0,795 0,829 0,625 0,757 0,704 0,561 0,594 0,013 0,482 0,647 0,667

Switzerland 0,785 0,900 0,810 0,941 0,899 0,680 0,602 -0,080 0,577 0,858 0,644

Australia 0,830 0,831 0,692 0,799 0,773 0,759 0,782 0,001 0,410 0,624 0,584

Spain -0,172 -0,289 -0,392 -0,373 -0,282 -0,183 -0,394 -0,254 0,031 -0,106 -0,005

Italy 0,777 0,875 0,679 0,935 0,909 0,703 0,898 0,756 -0,426 0,675 0,582

Netherlands 0,823 0,906 0,689 0,906 0,886 0,706 0,897 0,728 -0,301 0,857 0,699

Sweden 0,785 0,861 0,756 0,849 0,836 0,662 0,883 0,704 -0,309 0,823 0,911

IS Average Correlation Coefficient: 0,516 IS Variance: 0,074

OOS Average Correlation Coefficient: 0,620 OOS Variance: 0,182

Brazil China India Israel Korea Malaysia Mexico Poland Russia South Africa Taiwan Thailand

Brazil -0,105 0,355 0,475 0,352 0,284 0,655 0,521 0,041 0,629 0,385 0,339

China 0,306 0,066 -0,095 0,014 -0,017 -0,111 -0,073 -0,127 -0,016 0,116 -0,048

India 0,677 0,431 0,272 0,208 0,242 0,284 0,276 -0,028 0,232 0,206 0,280

Israel 0,513 0,210 0,578 0,228 0,205 0,469 0,356 0,071 0,230 0,195 0,148

Korea 0,676 0,181 0,625 0,584 0,338 0,310 0,237 0,045 0,280 0,400 0,428

Malaysia 0,458 0,465 0,629 0,537 0,443 0,305 0,271 -0,031 0,291 0,351 0,526

Mexico 0,731 0,198 0,513 0,605 0,734 0,486 0,411 -0,105 0,451 0,390 0,338

Poland 0,708 0,290 0,532 0,397 0,755 0,412 0,758 0,009 0,421 0,256 0,136

Russia 0,008 0,150 -0,097 -0,266 -0,189 -0,051 -0,112 -0,245 0,018 0,058 -0,011

South Africa 0,587 0,092 0,374 0,366 0,512 0,309 0,636 0,515 -0,118 0,333 0,361

Taiwan 0,554 0,221 0,513 0,420 0,620 0,454 0,646 0,486 -0,047 0,589 0,699

Thailand 0,689 -0,030 0,437 0,486 0,750 0,370 0,634 0,613 -0,004 0,332 0,529

IS Average Correlation Coefficient: 0,223 IS Variance: 0,037

OOS Average Correlation Coefficient: 0,397 OOS Variance: 0,075

In-Sample US UK Japan France Germany Canada Switzerland Australia Spain Italy Netherlands Sweden

Brazil 0,453 0,487 0,463 0,518 0,579 0,494 0,492 0,505 0,551 0,472 0,535 0,616

China -0,020 -0,020 0,115 0,042 0,082 0,041 0,024 0,019 0,054 0,021 0,044 0,007

India 0,191 0,167 0,111 0,278 0,269 0,252 0,165 0,229 0,252 0,186 0,234 0,273

Israel 0,506 0,420 0,180 0,539 0,509 0,473 0,383 0,378 0,418 0,452 0,474 0,483

Korea 0,337 0,316 0,295 0,318 0,340 0,296 0,302 0,339 0,334 0,286 0,325 0,279

Malaysia 0,313 0,294 0,264 0,254 0,333 0,413 0,279 0,331 0,234 0,197 0,308 0,298

Mexico 0,528 0,524 0,322 0,460 0,485 0,461 0,424 0,526 0,491 0,397 0,518 0,483

Poland 0,359 0,443 0,392 0,531 0,461 0,381 0,342 0,466 0,372 0,439 0,442 0,480

Russia 0,300 0,354 0,266 0,219 0,346 0,324 0,258 0,288 0,256 0,169 0,335 0,319

South Africa 0,457 0,405 0,333 0,460 0,493 0,590 0,462 0,453 0,525 0,364 0,472 0,552

Taiwan 0,345 0,291 0,379 0,369 0,460 0,376 0,378 0,412 0,418 0,298 0,408 0,335

Thailand 0,302 0,266 0,165 0,238 0,311 0,260 0,352 0,266 0,324 0,271 0,286 0,278

IS Average Correlation Coefficient: 0,326 IS Variance: 0,020

US UK Japan France Germany Canada Switzerland Australia Spain Italy Netherlands Sweden

Brazil 0,600 0,624 0,577 0,598 0,624 0,698 0,564 0,683 0,499 0,535 0,574 0,466

China 0,167 0,115 0,123 0,215 0,327 0,085 0,222 0,299 0,121 0,312 0,134 0,115

India 0,511 0,555 0,528 0,652 0,682 0,477 0,609 0,633 0,528 0,617 0,499 0,395

Israel 0,626 0,607 0,639 0,692 0,673 0,517 0,651 0,594 0,501 0,665 0,555 0,557

Korea 0,696 0,719 0,786 0,710 0,709 0,698 0,702 0,756 0,472 0,616 0,668 0,687

Malaysia 0,522 0,518 0,487 0,594 0,649 0,448 0,492 0,610 0,398 0,588 0,390 0,366

Mexico 0,853 0,794 0,694 0,752 0,740 0,777 0,747 0,719 0,575 0,718 0,770 0,746

Poland 0,691 0,750 0,782 0,714 0,731 0,680 0,769 0,761 0,577 0,694 0,732 0,766

Russia 0,400 0,565 0,635 0,617 0,637 0,563 0,584 0,494 0,448 0,534 0,526 0,454

South Africa 0,570 0,683 0,428 0,569 0,534 0,685 0,592 0,657 0,407 0,523 0,588 0,565

Taiwan 0,611 0,595 0,429 0,575 0,562 0,565 0,491 0,560 0,302 0,479 0,591 0,530

Thailand 0,535 0,581 0,589 0,526 0,498 0,612 0,482 0,565 0,410 0,478 0,502 0,517

OOS Average Correlation Coefficient: 0,560 OOS Variance: 0,024

IS and OOS Correlation Coefficients: Developed Markets

IS and OOS Correlation Coefficients: Emerging Markets

IS Correlation Coefficients: Cross-Universe

OOS Correlation Coefficients: Cross-Universe
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Appendix 3: Percentiles of OOS-t: Fixed 
McCracken (2006) 

 
 

 

 

 

 

 

 

In each of Tables 1–6 it is useful to note that the critical values are not generally
monotone in either k2 or p. Earlier in this section we discussed the fact that the means of
the OOS-F and OOS-t statistics were monotone decreasing in both k2 and p and hence we
expected the distributions to generally drift into the negative orthant as these parameters
increased. That does not imply that the upper tails decrease monotonically. Consider the
OOS-F statistic for a fixed value of p but allow k2 to increase. As k2 increases the mean of
the asymptotic distribution becomes increasingly negative while at the same time the
variance increases. Put together, these two forces imply that the upper tail need not be
monotonically decreasing in k2.

ARTICLE IN PRESS

Table 3
Percentiles of OOS-t: fixed

k2 %-ile p

0.0 0.1 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

1 0.99 2.326 2.201 2.051 1.974 2.061 2.037 2.024 1.992 2.018 1.996 2.016 1.993
0.95 1.645 1.506 1.416 1.364 1.428 1.346 1.252 1.301 1.293 1.249 1.235 1.218
0.90 1.280 1.149 1.079 1.042 1.040 0.976 0.917 0.896 0.893 0.908 0.834 0.862

2 0.99 2.326 2.145 2.089 1.923 1.947 1.964 1.749 1.751 1.665 1.725 1.646 1.613
0.95 1.645 1.468 1.342 1.301 1.265 1.164 1.072 1.034 1.046 0.977 0.982 0.955
0.90 1.280 1.096 0.999 0.901 0.873 0.798 0.711 0.680 0.639 0.578 0.556 0.520

3 0.99 2.326 2.045 1.977 1.957 1.805 1.739 1.602 1.520 1.597 1.463 1.513 1.407
0.95 1.645 1.432 1.277 1.195 1.095 1.014 0.909 0.893 0.851 0.761 0.735 0.733
0.90 1.280 1.063 0.922 0.793 0.705 0.621 0.540 0.511 0.455 0.386 0.373 0.306

4 0.99 2.326 2.013 1.883 1.829 1.687 1.528 1.467 1.475 1.422 1.318 1.255 1.277
0.95 1.645 1.369 1.281 1.110 0.997 0.883 0.755 0.689 0.650 0.607 0.566 0.509
0.90 1.280 1.004 0.895 0.764 0.575 0.476 0.367 0.340 0.273 0.204 0.171 0.081

5 0.99 2.326 1.930 1.878 1.716 1.596 1.405 1.254 1.301 1.230 1.171 1.115 1.034
0.95 1.645 1.333 1.193 1.009 0.863 0.725 0.646 0.570 0.486 0.410 0.365 0.291
0.90 1.280 0.945 0.838 0.636 0.487 0.374 0.258 0.193 0.115 0.020 !0.022 !0.085

6 0.99 2.326 1.933 1.874 1.628 1.481 1.382 1.146 1.188 1.091 1.016 1.007 0.878
0.95 1.645 1.269 1.122 0.936 0.771 0.652 0.538 0.487 0.367 0.314 0.222 0.152
0.90 1.280 0.912 0.764 0.552 0.400 0.299 0.169 0.103 0.003 !0.106 !0.146 !0.235

7 0.99 2.326 1.925 1.859 1.556 1.377 1.257 1.105 1.103 0.987 0.896 0.828 0.765
0.95 1.645 1.263 1.086 0.878 0.692 0.557 0.446 0.346 0.254 0.191 0.074 0.014
0.90 1.280 0.895 0.731 0.513 0.332 0.215 0.060 !0.003 !0.147 !0.252 !0.308 !0.386

8 0.99 2.326 1.856 1.827 1.467 1.245 1.146 1.029 0.980 0.860 0.786 0.762 0.666
0.95 1.645 1.249 1.064 0.807 0.623 0.481 0.363 0.268 0.151 0.054 !0.042 !0.120
0.90 1.280 0.868 0.663 0.467 0.247 0.153 !0.029 !0.115 !0.227 !0.343 !0.440 !0.502

9 0.99 2.326 1.878 1.697 1.440 1.198 1.124 0.902 0.791 0.683 0.644 0.595 0.507
0.95 1.645 1.197 1.031 0.754 0.537 0.416 0.305 0.162 0.050 !0.067 !0.171 !0.242
0.90 1.280 0.844 0.655 0.396 0.182 0.034 !0.111 !0.224 !0.303 !0.437 !0.543 !0.625

10 0.99 2.326 1.824 1.604 1.354 1.126 0.998 0.797 0.659 0.557 0.550 0.505 0.415
0.95 1.645 1.143 1.007 0.688 0.455 0.337 0.167 0.040 !0.057 !0.174 !0.246 !0.358
0.90 1.280 0.797 0.616 0.348 0.125 !0.055 !0.210 !0.305 !0.398 !0.559 !0.645 !0.729

Notes: See the notes for Table 1.

M.W. McCracken / Journal of Econometrics 140 (2007) 719–752 731
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Appendix 4: Percentiles of the ENC-NEW Statistic: Fixed  
Clark & McCracken (2000) 

 
Appendix Table 5

Percentiles of the ENC-NEW Statistic, ! > 0: Fixed Scheme

! =

k2 %-ile .1 .2 .4 .6 .8 1.0 1.2 1.4 1.6 1.8 2.0 3.0 5.0

1 0.99 .908 1.300 1.941 2.421 2.813 3.069 3.307 3.550 3.821 4.016 4.196 5.445 6.537

0.95 .489 .698 1.037 1.231 1.477 1.622 1.792 1.881 2.089 2.187 2.272 2.804 3.563

0.90 .322 .449 .670 .795 .942 1.074 1.190 1.305 1.378 1.421 1.462 1.786 2.319

2 0.99 1.154 1.669 2.411 2.987 3.579 3.870 4.233 4.535 4.777 4.922 5.082 6.236 8.275

0.95 .729 1.002 1.486 1.790 2.049 2.307 2.545 2.733 2.948 3.071 3.249 3.963 4.993

0.90 .500 .701 1.003 1.247 1.473 1.621 1.782 1.931 2.047 2.128 2.193 2.703 3.436

3 0.99 1.469 1.965 2.935 3.492 4.060 4.531 4.914 5.360 5.603 6.027 6.309 7.769 10.536

0.95 .901 1.227 1.799 2.234 2.618 2.925 3.240 3.477 3.742 3.808 4.042 4.790 6.316

0.90 .663 .882 1.322 1.607 1.860 2.065 2.286 2.417 2.642 2.779 2.954 3.533 4.475

4 0.99 1.610 2.236 3.168 3.978 4.658 5.256 5.613 6.232 6.570 7.085 7.333 8.863 11.723

0.95 1.015 1.433 2.119 2.527 2.886 3.284 3.561 3.856 4.161 4.341 4.429 5.464 6.958

0.90 .761 1.066 1.525 1.797 2.075 2.375 2.601 2.797 2.962 3.124 3.342 4.054 5.305

5 0.99 1.758 2.474 3.344 4.190 5.013 5.431 5.961 6.493 6.891 7.536 7.675 9.671 12.544

0.95 1.135 1.582 2.295 2.807 3.185 3.520 3.999 4.267 4.524 4.808 5.044 6.100 8.171

0.90 .851 1.201 1.671 2.020 2.359 2.641 2.930 3.125 3.354 3.535 3.721 4.595 6.123

6 0.99 1.982 2.672 3.783 4.697 5.423 6.191 6.633 7.287 7.653 8.278 8.791 10.250 13.389

0.95 1.251 1.738 2.506 3.051 3.509 3.980 4.409 4.690 5.033 5.393 5.658 6.797 8.950

0.90 .922 1.301 1.882 2.277 2.640 3.015 3.322 3.504 3.802 3.967 4.214 5.050 6.732

7 0.99 2.120 2.893 4.068 4.995 5.937 6.812 7.392 7.747 8.163 8.943 9.495 11.235 15.349

0.95 1.395 1.910 2.729 3.303 3.872 4.290 4.847 5.098 5.393 5.861 6.048 7.297 9.543

0.90 1.030 1.440 2.078 2.531 2.906 3.230 3.517 3.771 4.084 4.277 4.520 5.500 7.153

8 0.99 2.218 2.983 4.348 5.394 6.321 7.294 7.906 8.329 8.730 9.012 9.632 12.132 15.597

0.95 1.497 2.032 2.905 3.548 4.223 4.696 5.121 5.421 5.800 6.178 6.495 7.818 10.064

0.90 1.106 1.559 2.208 2.719 3.125 3.515 3.822 4.089 4.360 4.564 4.854 5.904 7.758

9 0.99 2.301 3.163 4.623 5.551 6.673 7.330 8.101 8.879 9.003 9.876 10.113 12.625 16.345

0.95 1.552 2.205 3.145 3.744 4.511 5.013 5.433 5.937 6.243 6.620 6.829 8.314 10.545

0.90 1.189 1.659 2.411 2.893 3.308 3.767 4.093 4.370 4.600 4.937 5.226 6.322 8.143

10 0.99 2.392 3.267 4.753 5.839 6.753 7.617 8.328 9.160 9.706 10.487 10.794 13.424 17.124

0.95 1.607 2.312 3.238 3.896 4.602 5.213 5.679 6.099 6.412 6.778 7.084 8.682 11.069

0.90 1.252 1.754 2.486 3.018 3.450 3.915 4.282 4.585 4.830 5.157 5.527 6.526 8.531

Notes:
1. The test statistic is defined in Section 3 of the text.

2. Appendix Table 5 reports estimates of the 90th, 95th and 99th percentiles of the asymptotic distribution of the

ENC-NEW statistic when the fixed scheme is used.
3. The estimates were constructed based upon 5,000 simulated draws from the relevant distribution for a given value of

both k2 and !. See Section 3.1 of the text for further detail on how the simulations were conducted.

37
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Appendix 5: Critical Values for the ENC-NEW Statistic  
0.1<

€ 

π>0.2,  0.2<

€ 

π>0.4 and  0.4<

€ 

π>0.6.  

 
ENC-NEW

Pi 0,10 0,11 0,12 0,13 0,14 0,15 0,16 0,17 0,18 0,19 0,20

%-ile

0,99 0,908 0,947 0,986 1,026 1,065 1,104 1,143 1,182 1,222 1,261 1,300

0,95 0,489 0,510 0,531 0,552 0,573 0,594 0,614 0,635 0,656 0,677 0,698

0,90 0,322 0,335 0,347 0,360 0,373 0,386 0,398 0,411 0,424 0,436 0,449

Pi 0,20 0,21 0,22 0,23 0,24 0,25 0,26 0,27 0,28 0,29 0,30

%-ile

0,99 1,300 1,332 1,364 1,396 1,428 1,460 1,492 1,524 1,556 1,588 1,621

0,95 0,698 0,715 0,732 0,749 0,766 0,783 0,800 0,817 0,834 0,851 0,868

0,90 0,449 0,460 0,471 0,482 0,493 0,504 0,515 0,526 0,537 0,548 0,560

Pi 0,30 0,31 0,32 0,33 0,34 0,35 0,36 0,37 0,38 0,39 0,40

%-ile

0,99 1,621 1,653 1,685 1,717 1,749 1,781 1,813 1,845 1,877 1,909 1,941

0,95 0,868 0,884 0,901 0,918 0,935 0,952 0,969 0,986 1,003 1,020 1,037

0,90 0,560 0,571 0,582 0,593 0,604 0,615 0,626 0,637 0,648 0,659 0,670

Pi 0,40 0,41 0,42 0,43 0,44 0,45 0,46 0,47 0,48 0,49 0,50

%-ile

0,99 1,941 1,965 1,989 2,013 2,037 2,061 2,085 2,109 2,133 2,157 2,181

0,95 1,037 1,047 1,056 1,066 1,076 1,086 1,095 1,105 1,115 1,124 1,134

0,90 0,670 0,676 0,683 0,689 0,695 0,701 0,708 0,714 0,720 0,726 0,733

Pi 0,50 0,51 0,52 0,53 0,54 0,55 0,56 0,57 0,58 0,59 0,60

%-ile

0,99 2,181 2,205 2,229 2,253 2,277 2,301 2,325 2,349 2,373 2,397 2,421

0,95 1,134 1,144 1,153 1,163 1,173 1,183 1,192 1,202 1,212 1,221 1,231

0,90 0,733 0,739 0,745 0,751 0,758 0,764 0,770 0,776 0,783 0,789 0,795



 97 

 Appendix 6: Jaque Bera Tests 

 

 
Bold values indicate that the null hypethesis of normality is accepted at the 5% level of significance. 

 

 

Country Horizon Jaque Bera Pr > ChiSq Jaque Bera Pr > ChiSq

Brazil 1 60,9184 <,0001 99,6083 <,0001

3 3,4333 0,1797 3,0572 0,2168

China 1 41,7478 <,0001 35,1341 <,0001

3 25,4451 <,0001 23,9924 <,0001

India 1 10,3846 0,0056 67,3080 <,0001

3 49,3529 <,0001 47,6971 <,0001

Israel 1 4,5421 0,1032 3,7274 0,1551

3 1,6893 0,4297 1,3819 0,5011

Korea 1 3,4730 0,1761 2,2081 0,3315

3 6,7174 0,0348 1,9261 0,3817

Malaysia 1 26,7981 <,0001 38,2572 <,0001

3 14,2549 0,0008 13,6136 0,0011

Mexico 1 5,0570 0,0798 3,7225 0,1555

3 0,0564 0,9722 0,4202 0,8105

Poland 1 8,1941 0,0166 5,8525 0,0536

3 2,8023 0,2463 2,0683 0,3555

Russia 1 9,1054 0,0105 12,9272 0,0016

3 0,4576 0,7955 1,3061 0,5205

South Africa 1 59,4946 <,0001 36,7040 <,0001

3 18,2168 0,0001 15,1082 0,0005

Taiwan 1 23,8454 <,0001 7,0626 0,0293

3 14,3432 0,0008 3,3054 0,1915

Thailand 1 19,9174 <,0001 17,0561 0,0002

3 1,1121 0,5735 0,4138 0,8131

Country Horizon Jaque Bera Pr > ChiSq Jaque Bera Pr > ChiSq

Brazil 1 63,4285 <,0001 38,1681 <,0001

3 2,7270 0,2558 0,3007 0,8604

China 1 26,1563 <,0001 23,9853 <,0001

3 7,6112 0,0222 9,1297 0,0104

India 1 11,3433 0,0034 10,3501 0,0057

3 52,1245 <,0001 73,7735 <,0001

Israel 1 4,0607 0,1313 4,5709 0,1017

3 1,6591 0,4362 1,3991 0,4968

Korea 1 3,0677 0,2157 2,9435 0,2295

3 5,9044 0,0522 5,7940 0,0552

Malaysia 1 40,4465 <,0001 36,9925 <,0001

3 28,5370 <,0001 23,9053 <,0001

Mexico 1 1,9483 0,3775 3,2981 0,1922

3 1,3630 0,5059 0,4560 0,7961

Poland 1 2,9658 0,2270 7,4959 0,0236

3 0,5188 0,7715 2,3872 0,3031

Russia 1 10,1462 0,0063 14,6745 0,0007

3 0,8164 0,6648 0,7862 0,6750

South Africa 1 59,1357 <,0001 66,5218 <,0001

3 17,8919 0,0001 21,4297 <,0001

Taiwan 1 17,7659 0,0001 24,4099 <,0001

3 2,4895 0,2880 1,7339 0,4202

Thailand 1 8,8317 0,0121 20,7712 <,0001

3 13,9950 0,0009 2,2234 0,3290

INF RSTI

DP PE
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Bold values indicate that the null hypethesis of normality is accepted at the 5% level of significance. 

Country Horizon Jaque Bera Pr > ChiSq Jaque Bera Pr > ChiSq

Brazil 1 75,3472 <,0001

3 0,9410 0,6247 5,1052 0,0779

China 1 38,2749 <,0001

3 3,0470 0,2179 33,7977 <,0001

India 1 8,2420 0,0162

3 0,7454 0,6889 49,1169 <,0001

Israel 1 3,7992 0,1496

3 1,6637 0,4352 0,4647 0,7927

Korea 1 2,7884 0,2480

3 4,0784 0,1301 4,7090 0,0949

Malaysia 1 33,5622 <,0001

3 22,7747 <,0001 16,3732 0,0003

Mexico 1 3,3644 0,1860

3 0,5910 0,7441 0,3214 0,8515

Poland 1 3,6436 0,1617

3 1,2804 0,5272 2,6402 0,2671

Russia 1 9,5734 0,0083

3 8,0113 0,0182 0,7521 0,6866

South Africa 1 74,0564 <,0001

3 0,5353 0,7652 25,0433 <,0001

Taiwan 1 41,0587 <,0001

3 2,5887 0,2741 7,2102 0,0272

Thailand 1 15,6778 0,0004

3 0,0658 0,9676 1,4097 0,4942

Country Horizon Jaque Bera Pr > ChiSq Jaque Bera Pr > ChiSq

Brazil 1 75,0129 <,0001 65,5775 <,0001

3 4,3993 0,1108 1,8624 0,3941

China 1 37,4861 <,0001 107,1363 <,0001

3 30,0173 <,0001 11,4181 0,0033

India 1 8,5359 0,0140 2,1906 0,3344

3 57,6512 <,0001 0,6059 0,7386

Israel 1 4,2066 0,1221 2,2797 0,3199

3 0,9515 0,6214 3,2509 0,1968

Korea 1 2,5529 0,2790 0,2202 0,8958

3 5,9684 0,0506 14,8198 0,0006

Malaysia 1 29,6248 <,0001 36,5766 <,0001

3 14,4996 0,0007 7,9527 0,0188

Mexico 1 3,1641 0,2056 3,8633 0,1449

3 0,3679 0,8320 0,4560 0,7961

Poland 1 3,8954 0,1426 0,1325 0,9359

3 0,3249 0,8501 0,1386 0,9331

Russia 1 36,1837 <,0001 21,5258 <,0001

3 0,7033 0,7035 0,1445 0,9303

South Africa 1 71,1716 <,0001 60,8412 <,0001

3 13,5339 0,0012 17,5607 0,0002

Taiwan 1 28,6623 <,0001 0,8975 0,6384

3 7,1916 0,0274 2,3640 0,3067

Thailand 1 6,6136 0,0366 14,0011 0,0009

3 3,3423 0,1880 3,7253 0,1553

6MM MR

PY 3MM
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Appendix 7: Unit Root Tests 
 

INF t-statistic RSTI t-statistic DY t-statistic

Brazil -4,22 Brazil -2,59 Brazil -1,95

China -7,18 China -2,60 China -2,07

India -7,97 India -3,20 India -2,02

Israel -6,24 Israel -2,18 Israel -1,29

Korea -7,05 Korea -3,05 Korea -3,25

Malaysia -11,01 Malaysia -4,77 Malaysia -2,30

Mexico -4,01 Mexico -3,75 Mexico -3,39

Poland -5,75 Poland -3,77 Poland -2,75

Russia -5,80 Russia -3,12 Russia -3,34

South Africa 9,07 South Africa -2,39 South Africa -2,13

Taiwan -0,15 Taiwan -6,32 Taiwan -2,10

Thailand 0,03 Thailand -4,96 Thailand -2,28

PE t-statistic PY t-statistic 3MM t-statistic

Brazil -1,92 Brazil -3,41 Brazil -5,26

China -1,84 China -1,52 China -4,93

India -3,14 India -2,26 India -5,44

Israel -2,48 Israel -1,57 Israel -5,05

Korea -2,40 Korea -2,60 Korea -5,45

Malaysia -2,16 Malaysia -1,44 Malaysia -5,17

Mexico -4,02 Mexico -3,06 Mexico -5,67

Poland -2,19 Poland -2,70 Poland -5,56

Russia -2,63 Russia -1,74 Russia -4,72

South Africa -1,75 South Africa -3,57 South Africa -5,73

Taiwan -3,28 Taiwan -4,04 Taiwan -4,97

Thailand -3,64 Thailand -1,35 Thailand -5,64

6MM t-statistic MR t-statistic

Brazil -3,55 Brazil* -2,94

China -3,25 China* -1,55

India -3,50 India -2,66

Israel -3,39 Israel -1,94

Korea -3,59 Korea -2,05

Malaysia -3,47 Malaysia -1,53

Mexico -4,00 Mexico -2,53

Poland -4,02 Poland* -1,97

Russia -3,30 Russia* -2,76

South Africa -4,28 South Africa -3,01

Taiwan -3,99 Taiwan -3,18

Thailand -4,18 Thailand -1,50

All regression have between 100 and 250 observations.

*) 4 of the MR regressions have between 50 and 100 observations.

Critical Dickey-Fuller tau values 1% 5%

50-100 observations -3,58 -2,93

100-250 observations -3,51 -2,89

Bold valus indicate that the null hypothesis of non-stationarity is rejected at the 5 % level of 

significance 
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Appendix 8: Inflation Graphed Against Time 
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Appendix 9: “INF, RSTI, DP” 

 
Brazil Mexico

R-Square: 0,05 R-Square: 0,22

Adj R-Sq: 0,02 Adj R-Sq: 0,20

INF RSTI DP INF RSTI DP

ß 0,027 -0,004 0,026 ß 0,049 -0,019 0,057

t-statistic 1,09 -0,24 1,3 t-statistic 3,97 -1,43 4,65

p-value 0,277 0,809 0,196 p-value 0,000 0,155 <,0001

China Poland

R-Square: 0,18 R-Square: 0,17

Adj R-Sq: 0,15 Adj R-Sq: 0,14

INF RSTI DP INF RSTI DP

ß 0,026 -0,052 0,097 ß 0,033 -0,005 0,120

t-statistic 1,13 -2,57 2,55 t-statistic 1,54 -0,2 2,98

p-value 0,263 0,011 0,012 p-value 0,127 0,842 0,004

India Russia

R-Square: 0,07 R-Square: 0,19

Adj R-Sq: 0,05 Adj R-Sq: 0,16

INF RSTI DP INF RSTI DP

ß 0,015 0,016 0,045 ß 0,117 -0,065 0,017

t-statistic 1 0,36 2,22 t-statistic 4,16 -2,21 0,51

p-value 0,321 0,717 0,028 p-value <,0001 0,029 0,611

Israel South Africa

R-Square: 0,03 R-Square: 0,09

Adj R-Sq: 0,00 Adj R-Sq: 0,06

INF RSTI DP INF RSTI DP

ß -0,019 0,007 0,003 ß -0,010 -0,019 0,017

t-statistic -1,28 0,63 0,28 t-statistic -1,15 -1,46 1,54

p-value 0,204 0,528 0,779 p-value 0,251 0,147 0,125

Korea Taiwan

R-Square: 0,21 R-Square: 0,13

Adj R-Sq: 0,19 Adj R-Sq: 0,11

INF RSTI DP INF RSTI DP

ß 0,009 -0,070 0,039 ß 0,006 -0,034 0,072

t-statistic 0,45 -3,55 2,41 t-statistic 0,66 -2,2 2,44

p-value 0,6503 0,0005 0,0172 p-value 0,511 0,0292 0,0159

Malaysia Thailand

R-Square: 0,14 R-Square:0,17

Adj R-Sq: 0,12 Adj R-Sq: 0,15

INF RSTI DP INF RSTI DP

ß 0,000 -0,030 0,051 ß -0,043 -0,042 0,044

t-statistic -0,05 -1,86 3,27 t-statistic -2,69 -2,43 2,77

p-value 0,959 0,065 0,001 p-value 0,008 0,016 0,006
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 Appendix 10: First Country Allocation Model 
Robustness Tests 

 

 

 

 

 

Time Period GTAA Return GTAA Return MSCI Return MSCI Return

Local Currency USD Local Currency USD

Jan 2005 4,52 10,16 5,26 11,03

Apr 2005 1,79 2,34 1,72 2,19

Jul 2005 5,94 5,73 6,42 6,23

Oct 2005 8,42 8,38 8,56 8,51

Jan 2006 16,57 20,09 17,18 20,85

Apr 2006 6,97 7,89 7,12 7,90

Jul 2006 -5,05 -6,38 -5,37 -6,96

Oct 2006 9,10 9,57 9,27 9,72

Jan 2007 13,17 14,98 12,70 14,54

Apr 2007 9,11 10,85 8,95 10,76

Jul 2007 14,59 17,42 14,23 17,17

Oct 2007 10,11 11,71 9,72 11,41

Mean Return 7,9375 9,3942 7,9785 9,4456

Std. Dev. 5,8528 6,9622 5,8777 7,1303

Mean Return/Std. Dev. 1,3562 1,3493 1,3574 1,3247

Difference of Mean t-statistic -0,0171 -0,0179

Degrees of Freedom 22 22

p-value 0,99 0,99

"INF, RSTI, PY"

GTAA Return GTAA Return MSCI Return MSCI Return

Time Period Local Currency USD Local Currency USD

Mar 2005 6,23 7,98 6,79 8,22

Jun 2005 -0,81 -1,68 -0,81 -1,53

Sep 2005 12,07 12,67 12,40 13,35

Dec 2005 8,29 8,02 8,64 8,37

Mar 2006 8,94 12,26 9,14 12,49

Jun 2006 -3,66 -4,84 -4,15 -5,59

Sep 2006 9,62 10,08 10,07 10,46

Dec 2006 12,83 15,63 12,72 15,62

Mar 2007 4,31 3,63 3,89 3,02

Jun 2007 17,73 20,88 17,17 20,53

Sep 2007 6,15 6,71 5,60 6,12

Mean Return 7,4281 8,3037 7,4048 8,2788

Std. Dev. 6,0699 7,3940 6,1399 7,5712

Mean Return/Std. Dev. 1,2237 1,1230 1,2060 1,0935

Difference of Mean t-statistic 0,0093 0,0081

Degrees of Freedom 20 20

p-value 0,99 0,99

"INF, RSTI, PY"
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Appendix 11: Second Country Allocation Model 
Robustness Tests  

 

 

 

 

 

GTAA Return GTAA Return MSCI Return MSCI Return

Time Period Local Currency USD Local Currency USD

Jan 2005 5,02 10,67 5,26 11,03

Apr 2005 1,79 2,27 1,72 2,19

Jul 2005 6,03 5,73 6,42 6,23

Oct 2005 8,75 8,67 8,56 8,51

Jan 2006 16,56 19,99 17,18 20,85

Apr 2006 6,91 7,57 7,12 7,90

Jul 2006 -5,03 -6,30 -5,37 -6,96

Oct 2006 9,32 9,85 9,27 9,72

Jan 2007 13,39 15,30 12,70 14,54

Apr 2007 9,31 11,06 8,95 10,76

Jul 2007 14,69 17,44 14,23 17,17

Oct 2007 10,22 11,80 9,72 11,41

Mean Return 8,0807 9,5044 7,9785 9,4456

Std.Dev. 5,8637 6,9846 5,8777 7,1303

Mean Return/Std. Dev. 1,3781 1,3608 1,3574 1,3247

Difference of Mean t-statistic 0,04 0,02

Degrees of Freedom 22 22

p-value 0,97 0,98

Country Specific

GTAA Return GTAA Return MSCI MSCI 

Time Period Local Currency USD Local Currency USD

Mar 2005 6,32 7,96 6,79 8,22

Jun 2005 -1,05 -1,90 -0,81 -1,53

Sep 2005 12,21 13,04 12,40 13,35

Dec 2005 8,22 7,86 8,64 8,37

Mar 2006 8,95 12,13 9,14 12,49

Jun 2006 -3,68 -4,90 -4,15 -5,59

Sep 2006 9,96 10,35 10,07 10,46

Dec 2006 12,88 15,79 12,72 15,62

Mar 2007 4,57 3,81 3,89 3,02

Jun 2007 17,72 20,85 17,17 20,53

Sep 2007 5,98 6,50 5,60 6,12

Mean Return 7,4601 8,3172 7,4048 8,2788

Std Afv 6,1216 7,4637 6,1399 7,5712

Mean Return/Std Afv 1,2187 1,1144 1,2060 1,0935

Difference of Mean t-statistic 0,02 0,01

Degrees of Freedom 20 20

p-value 0,98 0,99

Country Specific


