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Abstract
This paper examines the country and sector effect in European stock returns. We use stocks from the Down Jones STOXX 600, covering 18 countries, 10 sectors and 1010 stocks from January 2002 until February 2008. We find for the equally weighted portfolio that the explanatory power of both effects is almost similar. For the value weighted portfolio, the sector effect clearly dominates the country effect. The difference between the equally weighted portfolio and the value weighted portfolio suggests that the sector effect is driven by the large capitalisation stocks. To analyse this we exclude the 100 largest companies from our data sample and repeat our research. We find that the sector effect decreases dramatically and that the country and sector do not differ much anymore.

Acknowledgments

We wish to thank Dr. A. Markiewicz for her helpful comments, suggestions and insights. Any opinions expressed in this paper are those of the authors and do not necessarily represent those of the Erasmus University Rotterdam. All errors are our own. 
Contents
3Literature review


8Data


10Methodology


12Results


15Results - excluding the top 100 largest firms


19Conclusion


20References


22Appendices




Introduction

In this paper the role of country and sector effects on the total return of stocks is investigated. Lessard (1974) was one of the first to address this topic. In reaction on the paper of Roll (1992), Heston and Rouwenhorst (1994) introduced another methodology. Their methodology was employed by researchers for many years and has been the start of an extensive debate. The critical question in this debate is if one of the effects dominates the other effect.
Until the late nineties researchers find that the country effect dominated the sector effect (Heston and Rouwenhorst, 1994; Griffin and Karolyi, 1997; Rouwenhorst, 1999). After then researchers find that the domination of the country effect weakens and the sector effect is increasing (Baca et al., 2000; Cavaglia, 2000; Flavin, 2004). In the academic literature there is no consensus on this issue, one of the reasons is that both effects fluctuate over time. Moerman (2006) was one of the last academics who discussed this issue. His data sample ended in 2004. We use more recent data to investigate country and sector effect.  

 In this paper we reinvestigate the country and sector effect for the period January 2002 until February 2008 for eighteen countries in Europe. In a well integrated market as the European region one might expect that because of economic, fiscal and financial integration the sector effect will rise and the country effect will fall. The main research question of this paper is to find out whether the sector effect remains the dominating effect, as find in the late literature. The research will be done by cross sectional regression. We will do this for equally weighted and value weighted portfolios. The country and sector effect will be measured in two ways: the explanatory power per effect and the average absolute beta coefficients. We find that the sector effect is dominating the country effect. In addition we investigate whether the large market capitalisation firms explain the major part of the sector effect. We conclude that there is no dominant effect if the large capitalisation firms are excluded from the data sample. The research done in this paper is strongly based on the methodology and paper of Steliaros and Thomas (2006).

De Moor and Sercu (2006) and Sonney (2009) described that portfolio managers recently have been reorganising their research departments from a country based structure to a sector based structure. If the sector effect dominates the country effect, more risk can be reduced by diversifying over sectors than over countries. Our results suggest that portfolio managers are better of with a sector based structure.
The rest of the paper is organized as follows. Section 2 reviews the literature, in section 3 the data is described. In section 4 we set out the methodology, in section 5 we present the results and section 6 concludes.
Literature review

The dominance of country effects over sector effects has been the topic of extensive debate among academics and professional portfolio managers since the 1970’s. One of the first who discusses the issue is Lessard (1974).  He regresses individual stock returns on global and national factors and he finds that only a small part of the variance of national stock return is common in the international background. Therefore there is an opportunity to reduce the non-systematic risk by diversification over countries. A second conclusion he draws is that the country effect is stronger than the sector effect. 

Roll (1992) explains why there are large differences between the national equity indices and gives three explanations. First, indices are built out of a different number of stocks in different countries. Second, the industrial composition in a country explains a major part of the differences between country indices. An investment in the value weighted Dutch market is a large investment in the energy sector, because Royal Dutch Shell is the largest company in the Netherlands (18% at February 2008
). The same accounts for an investment in the Finnish market, it is a large investment in the telecommunication sector, because Nokia Corporation represents 50% of the Finnish market at February 2008.  If sectors differ in volatility and markets differ in industrial composition, markets differ in volatility. The third explanation of the differences between national equity markets Roll gives is that a part of the behaviour of equity indices is explained by exchange rates. Because of a change in the exchange rate, the price of a stock can rise/fall in domestic currency but at the same time stays the same in a foreign currency.

One of the most influential contributions to the debate over country and sector effects is provided by Heston and Rouwenhorst (1994). Their methodology was employed by researchers for many years and it is based on a four factor model. Their model includes a world factor (α), a country factor (β), an sector factor (γ) and a firm specific factor (ε). This model separates the influence of the country and the sector effect, and rules out any interaction between the country and sector effect. This gives the following equation:




Rit = αt + βtj + γkt + εit 




(1)

Where i denotes the specific stock in country j and in sector k. Every company is assigned to one country and one sector, therefore the country and the sector dummy both add up to unity. This gives the problem of perfect multicollinearity between the regressors, so only differences between countries and sectors could be measured. To solve this problem Heston and Rouwenhorst (1994) choose to implement the following restrictions so countries and sectors can be compared to the average firm in their data sample.
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Where nj and mk represent the number of assets in sector j and country k respectively. By construction the average residuals are zero in every country and every sector. Heston and Rouwenhorst (1994) find that most of the variance of the excess returns comes from country effects and that the average variation of the pure sector effect is a lot smaller than the average variation of the country effect. They also find that sector composition cannot account for the low country correlation.


Griffin and Karolyi (1998) do their research for two different sector classifications, one with 66 sectors and one with nine sectors. They find that the two classifications influence the sector effect but do not influence the country effect. Furthermore, the significance of the dominance of the country effect over the sector is robust to the sector classifications. In addition Griffin and Karolyi (1998) distinguish between traded and non-traded goods sectors. Non-traded goods sectors are those with high transportation cost preventing international trade. They find that the traded goods sectors have on average a higher sector effect and that the non-traded goods have on average a higher country effect.

Rouwenhorst (1999) repeats the research of 1994 with new data, because of the Maastricht treaty. One of the arrangements in the treaty is that the EMU countries have to bring their fiscal and monetary policy in line with each other. One would expect that since this treaty the country effect would decline, because the financial markets became more integrated, and the sector effect became more important in the EMU countries. Rouwenhorst (1999) finds that despite the financial integration the country effect remains more important than the sector effect.

Baca et al. (2000) and  Cavaglia et al. (2000) are one of the first to describe the changing dominance of the country effect. Baca et al. use 48-month rolling averages and find that until March 1995 the country effect significantly dominated the sector effect.  Cavaglia et al. find that diversification over sectors gives more opportunities for risk reduction than diversification over countries. They check their data sample for a sector definition of 36 sectors and a broader definition of 21 sectors and found out that the significance stays the same.


Flavin (2004) investigates the cross-country correlation between European countries (EMU and non-EMU countries). He finds, consistent with earlier research, that diversification over countries yields more efficient portfolios than diversification over sectors. However, since the introduction of the common currency, the Euro, the results have changed, the sector effect starts outweighing the country effect. Further research reveals that the country effect is also declining in non-EMU countries. Flavin (2004) concludes that the decline of the country effect is due to other reasons then the introduction of the Euro. He uses the same empirical model as Heston and Rouwenhorst (1994) but instead of using averaging individual cross-sections he uses a panel data approach, this gives more economically relevant data. 

Brooks and Del Negro (2004) examine whether the rise in country effects at the end of the 1990’s is a permanent or a temporary rise. They use the Heston and Rouwenhorst (1994) methodology to get an answer to this question. If the increasing sector effect comes from more financial integration then the increase is probably permanent, if the increase comes from the stock market bubble it is probably temporary. Brooks and Del Negro (2004) find that the TMT
 sector accounts for the major part of the rise of the sector effect. The practical suggestion is that portfolio managers are still better of reducing risk by diversifying across countries. 

De Moor en Sercu (2006) take a better look at the Heston and Rouwenhorst methodology, they find several points of discussion. First, small firms reduce the influence of the sector effect, because they have an above average variance and behave rather idiosyncratically. The second point is the same as Moerman (2008), the Heston and Rouwenhorst methodology does not take into account that firms are also exposed to other countries and sectors than the one country and sector they are assigned to.  Third even if the outcome of the model is that the country variance is larger than the sector variance, this does not necessarily imply that diversification across countries is the best way to reduce risk. Diversification is about covariance, while the model speaks only about variances. If the variance of the countries is larger than the variance of the sectors, but the countries are more correlated, one could be better of diversifying across sectors.

Steliaros en Thomas (2006) uses another strategy to compare the influence of the country and sector effect. They use almost the same model as Heston and Rouwenhorst but add a variable for size and a so-called style factor (price to book value). They do not use the variance but the R2 and the regressions coefficients to measure the contribution of each effect. Steliaros en Thomas (2006) extend their research with a dataset excluding the largest firms, a research excluding the TMT sector and a research for the EMU-countries. In addition they also investigate the sector and country effect under different market circumstances (high and low volatility and positive and negative return). Their findings are that without further adjustment the sector effect has increased and the country effect declined. The picture is not that clear cut, adjusting the dataset gives different outcomes. 

Moerman (2008) finds the methodology from Heston and Rouwenhorst (1994) too restrictive, because it restricts a company to one country and one sector. This assumption does not hold for multinationals. The point of the paper is to reinvestigate the findings of Heston and Rouwenhorst (1994) using a “better” methodology. Moerman (2008) constructs mean-variance frontiers (a pure sector, a pure country and a combination of both) to compare the efficient portfolios. Investing in the pure sector index gave more diversification opportunities than investing in the pure country index. Adding a country index to a sector index does not significantly improve the efficient portfolio, on the contrary to adding a sector index to a country index does significantly improve the (efficient) portfolio. Moerman further finds that the evidence is stronger for the post-Euro than for the pre-Euro period.

Sonney (2009) researches whether financial analysts could be better organised by country lines or by sector lines. Some literature says that the sector effect is dominating the country effect and authors draw the conclusion that this is the reason why financial research departments should be organized sector based. Nevertheless Sonney finds that country specialists forecast on the average far more accurate than sector specialists.  Further investigation shows a relation between the proximity and these more accurate forecasts.
As outlined above the sector and country effect are changing over time. Until the late nineties the country effect dominated the sector effect, after then, researchers found that the sector effect started to dominate the country effect. In this paper the country and sector effect will be revisited for a new period (Jan-2002 – Feb-2008). The methodology as used by Steliaros and Thomas (2006) is replicated. 
Data
In this section the data used in this paper will be described. The data comes from the Dow Jones STOXX 600, this index is derived from the Dow Jones STOXX Total Market Index. The data is collected from DataStream. The STOXX 600 covers 600 stocks from eighteen countries of the European region
 and represents large, mid and small capitalisation companies
. The index is updated every quarter, so firms go in and out the index every three months. The data sample tracks the index composition, during our period 1010 different firms are at least three months part of the index. The data sample starts at January 2002 and ends February 2008, because we use 12-month rolling averages this gives us 63 data points. 

The firms in the sample are classified by the Industrial Classification Benchmark (ICB). This classification system is developed by Dow Jones and FTSE, companies are assigned to the sector where it earns the major part of its revenue. The ICB assigns firms to ten sectors
. As described in the literature review Griffin and Karolyi (1997) and Cavaglia et al. (2000) investigate of the number of sectors in the sector classification  influences the effects. They conclude that it does not change the dominance of the country or sector effect. 

Our study is based on monthly returns and on monthly market capitalisations. If a firm has no valid return or market capitalization for a specific three month period it will be excluded from the data sample for that period. If a firm has no valid country or sector code it is excluded from the entire data sample. 
In table 1 the data sample is described as of February 2008. Table 1 shows that eleven out of the eighteen countries represent less than 4% of the total data set in terms of market value, together they contribute only 16.17% to the data sample. On the contrary, the United Kingdom on its own contributes more then 25% to the set. For the sectors the sample looks more diversified, the smallest of the ten sectors is the technology sector, this sector adds 3.19%, the largest is the financials and this sector adds 27.32%.

	
	Basic    Materials
	Consumer Goods
	Consumer Services
	Financials
	Health Care
	Industrials
	Oil & Gas
	Technology
	Telecom -munications
	Utilities
	Total
	 Market Value

	AUSTRIA
	2
	 
	 
	5
	 
	2
	1
	 
	1
	1
	12
	1.12%

	BELGIUM
	2
	1
	2
	5
	1
	1
	 
	 
	2
	 
	14
	2.36%

	DENMARK
	 
	2
	 
	4
	5
	4
	1
	 
	 
	 
	16
	1.24%

	FINLAND
	4
	1
	2
	2
	 
	5
	1
	1
	1
	1
	18
	2.39%

	FRANCE
	4
	10
	13
	13
	2
	14
	4
	7
	1
	4
	72
	17.25%

	GERMANY
	8
	10
	6
	10
	6
	12
	2
	4
	1
	2
	61
	12.33%

	GREECE
	 
	1
	1
	5
	 
	1
	 
	 
	2
	1
	11
	1.18%

	ICELAND
	 
	 
	 
	3
	 
	1
	 
	 
	 
	 
	4
	0.27%

	IRELAND
	 
	2
	2
	4
	1
	4
	 
	 
	 
	 
	13
	0.93%

	ITALY
	 
	5
	3
	15
	 
	3
	2
	 
	1
	4
	33
	6.47%

	LUXEMBOURG
	1
	 
	1
	 
	 
	 
	 
	 
	 
	 
	2
	0.34%

	NETHERLANDS
	3
	6
	4
	5
	 
	6
	3
	2
	1
	 
	30
	6.62%

	NORWAY
	2
	2
	 
	2
	 
	 
	7
	 
	1
	 
	14
	2.08%

	PORTUGAL
	 
	 
	 
	3
	 
	2
	1
	 
	1
	1
	8
	0.78%

	SPAIN
	1
	2
	4
	11
	2
	8
	2
	1
	1
	5
	37
	7.18%

	SWEDEN
	3
	4
	3
	11
	2
	11
	1
	1
	2
	 
	38
	3.50%

	SWITZERLAND
	3
	5
	 
	9
	7
	12
	1
	1
	1
	 
	39
	8.24%

	UNITED KINGDOM
	11
	19
	44
	37
	4
	26
	6
	6
	5
	11
	169
	25.73%

	Total
	44
	70
	85
	144
	30
	112
	32
	23
	21
	30
	 
	 

	 Market Value
	7.50%
	13.14%
	7.42%
	27.37%
	6.16%
	10.52%
	9.11%
	3.19%
	6.85%
	8.73%
	 
	 



Table 1 Descriptive Statistics

Methodology

To measure the country, sector and size effect, we will use the model provided by Heston and Rouwenhorst (1994) and Griffin and Karolyi (1998). The return of a stock i from country c, sector s and size m is given by:
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(4)
Where Iic equals one if the stock i belongs to country c and zero otherwise. Iis equals one if stock I belongs to sector s and zero otherwise. Im equals one if stock i belong to size portfolio m and zero otherwise. The size portfolios are created by measuring monthly market values of the stocks. They are sorted by market value from the largest market value to the smallest market value. The 200 firms with the largest market value form the first size portfolio. The second 200 firms form the second size portfolio and the last 200 firms form the third size portfolio.

Because of perfect multicollinearity between the regressors (each firm is assigned to one country, one sector and one size portfolio) it is not possible to estimate the cross-sectional regression. This problem can be solved by dropping a dummy for each factor (country, sector and size). By doing so an arbitrary benchmark is created for each of the three factors. Rather than choosing an arbitrary benchmark, a benchmark representing the average firm in the data sample feels more natural, and so the results are easier to interpret. This benchmark is created by using the following restriction:
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Where βj, γk and δl denote: the country, sector and size coefficient in the portfolio.

Two ways of measurement are used to determine the relative importance of the country, sector and size factors. The first is the marginal contributions of the explanatory variables to the R2 of equation (4). The second is the average absolute value of the three regression coefficients. 


The marginal contribution of all the countries to the R2 of equation (4) is calculated as follows. First an ordinary least square cross-sectional regression is run with only the country dummies as explanatory variable, this regression is run for every month. In this way the marginal contribution to R2 of the country dummy is R2. Second, the sector dummies and size dummies are step by step added to the regression, their marginal contribution is the difference of R2 with and without the variable. So we run three regressions for every month, in total this leads to 222 regressions. See Appendix I for an example of the regressions. 


The average absolute value of the three regression coefficients is estimated as follows. The individual regression coefficients, from equation (4), for each country are summed and divided by the number of dummies of that effect. The same method is followed for the sector and the size effect, see also equation (8). The factor that has the largest average coefficient has the most influence on the stock return.
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(8, from (4))

The regressions are not only run for equal weighted portfolios but also for value weighted portfolios. Instead of using ordinary least square regressions, we use value weighted least square regressions. Again these regressions are run for every month and we use the same procedure as described above. Another 222 regressions are run. 

For reasons explained later, the top 100 firms in terms of market value are excluded form the data sample in the second part of the paper. The methodology used is the same, so we run another 444 regressions. 

[image: image19]
Figure 1 Equally Weighted portfolio contribution to R2 per factor

Results 
This section presents the results of the methodology described in the previous section. Figure 1 shows the marginal contribution to R2 of the individual coefficients. The marginal contributions are computed for 12-month rolling averages, in this way the graph is smoothed. This means that the average at January 2003 is calculated by summing the R2‘s of the prior twelve months and divide by twelve.

The size effect has a limited contribution to R2 and does not mean anything. Therefore, we will focus on the country and sector effects in the rest of this section.

At the start of our data sample the sector effect is slightly stronger than the country effect. The sector effect explains 12% of the monthly return and the country effect explains almost 6%. During our sample period the country and sector effect intercept each other five times. At the end of the sample period the country effect is stronger than the sector effect. The country effect explains more than 10% of the monthly return and the sector effect explains almost 8%. Overall, the contribution of both effects is very similar during the sample period.

Steliaros and Thomas (2006) find other results for the EMU countries in their sample period from 1992 to 2001. They find that the sector effect increases over the entire sample period and that the country effect falls to almost zero. 
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Figure 2 Value Weighted portfolio contribution to R2 per factor
For the value weighted portfolio the picture is different. The sector effect dominates the country effect for 55 of the 63 months. At the start of our data sample the sector effect is stronger than the country effect. The sector effect explains 40% of the monthly return and the country effect explains almost 20%. During our sample period the country and sector effect intercept each other two times. At the end of the sample period the sector effect is stronger than the country effect. The sector effect explains more than 26% of the monthly return and the country effect explains almost 19%. 

Steliaros and Thomas (2006) find other results, they find that the country effect dominates the sector effect for the entire value weighted EMU portfolio from 1992 to 2001. 
Further investigation of the growing country effect in the second halve of 2004 suggests that Nokia is one of the main reasons for the rise of the country effect in this period. Nokia represents 66% of the Finnish market value in 2004 and got some very volatile months in 2004 (April -29%,  July +21%, September -19%). 
The difference between the results of the equally weighted and the value weighted cross sectional regressions suggests that the sector effect is mainly driven by large capitalisation stocks. In the value weighted regression the index performance is strongly influenced by a small part of the stocks. For example the 60 largest firms (10% of total number of firms) account for 48.55% of the market value of the complete data set at February 2008.
 

	Largest companies
	% Dataset
	% Sector

	Oil & Gas
	BP
	1.88%
	20.70%

	Basic Materials
	ARCELOR MITTAL
	0.84%
	11.17%

	Industrials
	SIEMENS
	0.92%
	8.72%

	Consumer Goods
	NESTLE'R'
	1.39%
	10.54%

	Health Care
	GLAXO SMITH KLINE
	1.09%
	17.76%

	Consumer Services
	TESCO
	0.62%
	8.33%

	Telecommunications
	VODAFONE GROUP
	1.56%
	22.80%

	Utilities
	EDF
	1.65%
	18.92%

	Financials
	HSBCHDG
	1.76%
	6.41%

	Technology
	NOKIA
	1.19%
	37.40%


 Table 2 Largest companies per sector in terms of market value 
	Largest companies
	% Dataset
	% Country

	AUSTRIA
	ERSTE GROUP BANK
	0.20%
	17.59%

	BELGIUM
	FORTIS
	0.52%
	21.82%

	SWITZERLAND
	NESTLE'R'
	1.39%
	16.81%

	GERMANY
	EON
	1.02%
	8.29%

	DENMARK
	NOVO NORDISK'B'
	0.25%
	20.58%

	SPAIN
	TELEFONICA
	1.21%
	16.81%

	FINLAND
	NOKIA
	1.19%
	49.91%

	FRANCE
	EDF
	1.65%
	9.58%

	UNITED KINGDOM
	BP
	1.88%
	7.33%

	GREECE
	NATIONALBK.OFGREECE
	0.25%
	20.99%

	IRELAND
	ALLIED IRISH BANKS
	0.16%
	17.68%

	ICELAND
	KAUPTHING BANK 
	0.10%
	39.04%

	ITALY
	ENI
	1.11%
	17.08%

	LUXEMBOURG
	TENARIS
	0.24%
	70.62%

	NETHERLANDS
	ROYAL DUTCH SHELL
	1.19%
	18.01%

	NORWAY
	STAT OIL HYDRO
	0.81%
	38.77%

	PORTUGAL
	EDPENERGIAS DE PORTUGAL
	0.18%
	23.58%

	SWEDEN
	HENNES & MAURITZ'B'
	0.37%
	10.58%


Table 3 Largest companies per country in terms of market value 


Tables 2 and 3 show the largest companies in each country and in each sector. Nokia is the firm with the largest capitalisation in a sector (37.4%), BP is the company with the highest market value and represents 7.33% of the British market value and 20.7% of the Oil & Gas sector. Tenaris (Luxembourg) represents the largest capitalisation in a market (70.62%). 

Results - excluding the top 100 largest firms

Because of the impact of the largest capitalisation stocks the regressions are run again excluding the 100 largest stocks (62% of the total market value). The equally weighted regressions with the largest companies excluded (figure 3) show a larger gap between the country and sector effect then the regressions included the top 100 firms (figure 2). The explanatory power stays the same. At the end of the 
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Figure 3 Equally Weighted portfolio excluding the top 100 firms contribution to R2 per factor
period in figure 3 there is a larger difference between the country and sector effect than in figure 2, the country effect dominates the sector effect for 56 of the 63 months. Figure 4 shows the value weighted regression excluding the top 100 firms. Compared to figure 1 the average R2 decreases more than 23% and the country effect dominates the sector effect for 53 of the 63 months. Figure 4 looks more similar to the equal weighted regression (figure 1). This evidence suggests that the sector effect is mainly driven by the largest firms. 


Steliaros and Thomas (2006) excluded the 50 top firms from their EMU data sample and find the same results for the value weighted portfolio. They suggest that the firms with the highest market capitalisation explain the major part of the sector effect.
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Figure 4 Value Weighted portfolio excluding the top 100 firms contribution to R2 per factor
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Figure 5 absolute average beta coefficients for the Value Weighted portfolio

Figure 5 shows the rolling average absolute beta coefficients for each month for the country, sector and size factor taken from equation (1). The higher the coefficient is, the more important that factor is in explaining the stock returns. In Figure 5 the sector coefficient is the largest coefficient. At the start of the figure it is 0.16 and it drops to 0.08 by May 2004. It stays around 0.07 or 0.08 and goes up in the last couple of months. The country coefficient stays in a bandwidth between 0.04 and 0.02.  The sector effect clearly dominates the country effect.
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Figure 6 absolute average beta coefficients for the Value Weighted portfolio excluding top 100 firms


Figure 6 shows the beta coefficients for the value weighted regression excluding the top 100 firms. The country and sector effect do not differ much. The largest difference between the country and sector effect is 0.009 (July 2004). The country effect is the dominating effect for 39 months and the sector effect is dominating for 24 months. 

The sector effect decreases dramatically in comparison with the beta coefficients including the top 100 firms (figure 5). While the country effect is approximately the same, the sector effect drops from an average of 0.089 to an average of 0.024. This leads again to the conclusion that the large capitalisation firms account for the major part of the sector effect. 

These results are not in line with Steliaros and Thomas (2006) they find that the regression coefficient of country is larger than the sector coefficient until 1999. After then the coefficient of sector is slightly larger than the country coefficient. 
Conclusion

The goal of our paper was to analyse whether the sector effect remains the dominating effect, as find in the late literature. For the value weighted portfolio we find that the sector effect dominates the country effect. This is in line with most of the literature (Baca et al., 2000; Cavaglia, 2000; Flavin, 2004; Moerman, 2006). They all find that after 1999 the sector effect dominated the country effect. Steliaros and Thomas (2006) find other results for their sample period. Our results are found by measuring the country and sector effect in two different ways, by the contribution to the explanatory power (R2) and by estimating the average individual absolute regression coefficient per effect. So both methods give the same results.


When the top 100 firms are excluded the results are different. The sector effect decreases and is almost equal to the country effect. The country effect is approximately the same. These findings are in line with Steliaros and Thomas (2006) and with De Moor and Sercu (2006). Steliaros and Thomas (2006) suggest that large capitalisation firms are responsible for the major part of the sector effect. De Moor and Sercu (2006) state that small firms reduce the relative importance of the sector effect. In line with Steliaros and Thomas (2006), our results suggest that the sector effect is mainly driven by the large capitalisation firms. 

A practical implication of our results might be that it is better for portfolio managers to organise their portfolios by sector than by country. Sonney (2009) comments that even if the sector effect dominates the country effect, financial analysts who are organised sector based do not necessarily perform better on the average. He even founds that country based portfolio managers perform better. 

Country and sector effects are changing over time, the dominance of an effect is not permanent. The financial crisis has a major influence on the stock market returns, a suggestion for further research is to investigate the effect of the crisis on the country and sector effect. 
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Appendices

Appendix I

The following method is used to estimate the marginal contribution to R2. In this example we use the data of February 2008. The first regression we run is:

RI = c(1) + (-c(13)-c(14)-c(15)-c(16)-c(17)-c(18)-c(19)-c(20)-c(21)-c(22)-c(23)-c(24)-c(25)-c(26)-c(27)-c(28)-c(29))*dau + c(13)*dbe + c(14)*dch + c(15)*dde + c(16)*ddk + c(17)*des + c(18)*dfi + c(19)*dfr + c(20)*dgb + c(21)*dgr + c(22)*die + c(23)*dis + c(24)*dit + c(25)*dlu + c(26)*dnl + c(27)*dno + c(28)*dpt + c(29)*dse 

(9)

Where RI denotes the total return of Stock X, c(1) is the constant, c(13) until c(29) are country dummies and the dummy for Austria (country dummy c(12)) is estimated by the difference of the sum of the other country dummies from zero. The country effect is the R2. To estimate the sector effect we add the sector dummies to the regression.

RI = c(1) + (-c(13)-c(14)-c(15)-c(16)-c(17)-c(18)-c(19)-c(20)-c(21)-c(22)-c(23)-c(24)-c(25)-c(26)-c(27)-c(28)-c(29))*dau + c(13)*dbe + c(14)*dch + c(15)*dde + c(16)*ddk + c(17)*des + c(18)*dfi + c(19)*dfr + c(20)*dgb + c(21)*dgr + c(22)*die + c(23)*dis + c(24)*dit + c(25)*dlu + c(26)*dnl + c(27)*dno + c(28)*dpt + c(29)*dse + (-c(3)-c(4)-c(5)-c(6)-c(7)-c(8)-c(9)-c(10)-c(11))*dfin + c(3)*dtel + c(4)*dtec + c(5)*dind + c(6)*dcog + c(7)*dcos + c(8)*dhec + c(9)*duti + c(10)*doil + c(11)*dbam
(10)

Where c(3) until c(11) are sector dummies and the financials dummy is estimated in the same way the dummy for Austria is estimated. The marginal contribution of the sector effect is the R2 of equation (10) minus the R2 of equation (9). In the same way we add the size dummies to the regression.

RI = c(1) + (-c(13)-c(14)-c(15)-c(16)-c(17)-c(18)-c(19)-c(20)-c(21)-c(22)-c(23)-c(24)-c(25)-c(26)-c(27)-c(28)-c(29))*dau + c(13)*dbe + c(14)*dch + c(15)*dde + c(16)*ddk + c(17)*des + c(18)*dfi + c(19)*dfr + c(20)*dgb + c(21)*dgr + c(22)*die + c(23)*dis + c(24)*dit + c(25)*dlu + c(26)*dnl + c(27)*dno + c(28)*dpt + c(29)*dse + (-c(3)-c(4)-c(5)-c(6)-c(7)-c(8)-c(9)-c(10)-c(11))*dfin + c(3)*dtel + c(4)*dtec + c(5)*dind + c(6)*dcog + c(7)*dcos + c(8)*dhec + c(9)*duti + c(10)*doil + c(11)*dbam + c(30)*dr1_1 + (-c(30)-c(32))*dr1_2 + c(32)*dr1_3    

(11)

Where c(30) and c(32) are size dummies and the dummy for size 2 is estimated in the same way the dummy for Austria is estimated. The marginal contribution of the size effect is the R2 of equation (11) minus the R2 of equation (10). 

Appendix II

	 
	Company
	MV
	 
	Company
	MV

	1
	BP
	1.88%
	31
	INTESASANPAOLO
	0.71%

	2
	HSBCHDG
	1.76%
	32
	RIOTINTO
	0.70%

	3
	EDF
	1.65%
	33
	DEUTSCHETELEKOM
	0.68%

	4
	VODAFONEGROUP
	1.56%
	34
	ANGLOAMERICAN
	0.67%

	5
	TOTAL
	1.44%
	35
	SUEZ(ROMPUS)
	0.64%

	6
	NESTLE'R'
	1.39%
	36
	BHPBILLITON
	0.64%

	7
	TELEFONICA
	1.21%
	37
	IBERDROLA
	0.62%

	8
	NOKIA
	1.19%
	38
	TESCO
	0.62%

	9
	ROYALDUTCHSHELLA
	1.19%
	39
	L'OREAL
	0.62%

	10
	ENI
	1.11%
	40
	VOLKSWAGEN
	0.62%

	11
	GLAXOSMITHKLINE
	1.09%
	41
	BARCLAYS
	0.61%

	12
	NOVARTIS'R'
	1.07%
	42
	BRITISHAMERICANTOBACCO
	0.59%

	13
	EON
	1.02%
	43
	SOCIETEGENERALE
	0.58%

	14
	BANCOSANTANDER
	1.02%
	44
	CREDITSUISSEGROUPN
	0.58%

	15
	SIEMENS
	0.92%
	45
	ENEL
	0.57%

	16
	ROCHEHOLDING
	0.91%
	46
	ASTRAZENECA
	0.55%

	17
	SANOFI-AVENTIS
	0.91%
	47
	RWE
	0.54%

	18
	DAIMLER
	0.88%
	48
	ABB'R'
	0.53%

	19
	ARCELORMITTAL
	0.84%
	49
	BASF
	0.52%

	20
	UNICREDIT
	0.83%
	50
	XSTRATA
	0.52%

	21
	UBS'R'
	0.82%
	51
	DEUTSCHEBANK
	0.52%

	22
	STATOILHYDRO
	0.81%
	52
	FORTIS
	0.52%

	23
	ROYALBANKOFSCTL.GP.
	0.80%
	53
	SAP
	0.51%

	24
	ABNAMROHOLDING
	0.78%
	54
	HBOS
	0.51%

	25
	ALLIANZ
	0.76%
	55
	GENERALI
	0.50%

	26
	INGGROEP
	0.75%
	56
	CREDITAGRICOLE
	0.49%

	27
	BNPPARIBAS
	0.74%
	57
	LLOYDSBANKINGGROUP
	0.48%

	28
	FRANCETELECOM
	0.73%
	58
	LVMH
	0.48%

	29
	BBV.ARGENTARIA
	0.71%
	59
	BGGROUP
	0.48%

	30
	AXA
	0.71%
	60
	BAYER
	0.47%
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� See Table 3


� Technology, Media and Telecommunication


� Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom


� http://www.icbenchmark.com/


� Basic Materials,  Consumer Goods, Consumer Services, Financials, Health Care,  Industrials, Oil & Gas, Technology, Telecommunications, Utilities. 


� See appendix II
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