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Abstract

Country versus economic sector is perhaps the most fundamental of risk factor dichotomies – particularly in European equity markets.  Due to the importance of these two factors, all commercial risk models and indices to date divide stocks along these lines with country as the primary divisor and sector the secondary.  With the introduction of the Euro in January 1999, the investment industry has anticipated a displacement of country importance with sector importance even though the recent literature continues to identify country as the primary risk-return driver.  Armed with post Euro data from three sources, MSCI, SSB, and FTSE, and two different levels of aggregation, index (MSCI, SSB) and stock (FTSE) level, we are now in a position to lend credence to or refute the dominance of the sector.

Our diverse data affords us the ability to perform both time series and cross sectional tests.  Even with three sector hierarchies and two modelling techniques, our results are fully robust.  Sector is now dominant among large capitalisation stocks.  Because large cap stocks are likely to cater to a broad customer base across several countries, this is not surprising.  What is also not surprising is that mid and small cap stocks are less sector-dominated and more tied to their country of domicile.  Indeed, the smaller the cap size the more likely a stock will depend upon the local economy.  These results are robust not only to the vendor hierarchy and model, but also to further variations of the data.  We find sector dominance not linked specifically to the technology sector.  Moreover, we find that the large cap phenomenon is not driven by the United Kingdom.  

From the evidence produced by our analysis, it is clear that European Large Cap Equity investment professionals should place an elevated emphasis on sector selection to control risk and gain excess returns.  Conversely, for European Small Cap Equity investment professionals, Europe is still a continent of countries.
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Introduction

The 1990s presented a number of challenges for European equity managers. While Europe moved toward financial integration and a unified currency, regulations were lifted, fiscal and monetary policies were harmonised, firms merged across national borders, and firms’ capital structures relied increasingly on equitisation.  Traditionally, investment managers have organised their portfolios from a top-down perspective – first choosing country allocations, then secondarily selecting sector within each country.  This framework strongly influences the construction of indices and commercial risk models.  Given the events of the 1990s, is the “country first” structure still relevant?  Are countries still driving risks and returns, or are cross-country sectors the new game in town?  These questions are pertinent to investing, manager evaluation, and ultimately multi-manager fund construction.  We examine these issues in depth in the pages that follow, ultimately concluding that country still counts, but sector may dominate for some managers. 

Country versus economic industry/sector is perhaps the most fundamental of risk factor dichotomies for multinational portfolios.  Prior to 2000, several studies address the relative importance of country versus industry/sector effects in European equities has concluded that country dominates industry/sector to varying degrees, including Rouwenhorst (1999), Heston and Rouwenhorst (1994), Heckman, Narayan, and Patel (1998), Heckman and Narayan (1999), and Beckers, Grinold, Rudd, and Stefek (1992).  A rare exception is Roll (1992).
 

Recently, research appeared indicating increased sector influence relative to country borders - Munro, Jelicic, and Kroon (1999), Goodwin (2000), and Sharaiha and Ametistova (2000) on European equities - Baca, Garbe, and Weiss (2000), and Cavaglia, Brightman, and Aked (2000) on global equities.  We offer a more comprehensive analysis of Europe than any of the previous papers by using both index and individual stock-level data from three different data vendors, Salomon Smith Barney (SSB), Morgan Stanley Capital International (MSCI), and Financial Times Stock Exchange (FTSE).  Additionally we employ two different factor models, a time-series multi-beta model and a cross-sectional active risk model.  If all these data-model combinations agree, then we can confidently draw conclusions that are robust and solid.  If they wildly disagree, then any conclusions drawn are tentative and fragile, requiring further research.

Using three different data vendors’ categorisations of equities is one of several features of this research effort that set it apart from much of what has come before.  The categories of “country” and “sector” are more elusive than might at first appear, because what bucket ultimately holds a particular stock can vary dramatically among providers.  The vendors cannot even agree on what to label their economic categories – industry, sector, or group?  Moreover, a rapidly changing economy means that providers are scrambling after a moving set of appropriate economic categories – MSCI’s shift from “old” to “new” industries is a case in point.  One vendor (MSCI) selects stocks to provide a “balanced” sampling of sectors while another (SSB) selects stocks primarily on liquidity and capitalisation criteria, letting sector coverage fall where it may.  And each vendor has its own hierarchy of aggregation, ranging from a half-dozen or so very large groupings to a hundred or more micro-sub-categories.  Any of these differences in classification schemes might produce different conclusions from a statistical analysis.  

One would think that at least country designation is obvious - not so.  One vendor might spread a multi-national firm over two or three countries, while another may insist on a principle of one stock, one country.  Given the differences that exist both in coverage and classification, no single data source can provide an answer to questions about the relative importance of country and sector without generating questions about how the vendor’s methodology affected the results.  

Previewing the paper, with respect to country versus sector the evidence is overwhelming that sector has risen in importance relative to country.  This conclusion is robust across models, data, and aggregation levels. 

Country versus Sector
We report the results of the models in order of increasing fineness (decreasing aggregation) of the data employed.   Our first order of business is to examine index level data, then to go into greater depth with stock level data.

MSCI Country-Sector Indices 

Our analysis begins with the most aggregate data.  We use MSCI index data at the sector level.  MSCI defines a “sector” as an aggregation of eight categories spanning the economy.
  We eliminate one of the sectors, gold mines, because of its irrelevance to Europe.  So with seven sectors across 14 countries (Pan-Europe) we have 98 country-sector time series to examine.  With these 98 time series spanning 1993-2000, we estimate a multi-beta time series model.  

Using index data in time series analysis eliminates the need to deal with new-listed, de-listed, split, and merged stocks.  That thankless but crucial task is passed off to the index provider.  The model splits the market exposure of a country-sector return into its component parts:
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The betas measure the separate or marginal contribution of country and sector to country-sector returns.  The country beta, (C, is the impact of a change in an entire country’s return on the country-sector return, controlling for the return to that sector across Europe. The sector beta, (S, is the impact of a change in the sector’s return across Europe on the country-sector return, controlling for the return to the entire country.  The return to a Pan-European sector is calculated as the cap-weighted roll-up of country-sector returns across a particular sector for all Pan-European countries – likewise for country returns.  Sector returns for different aggregations of countries - e.g., Europe Ex-UK - require additional calculation of sector returns within those country aggregations.

The model is estimated as a 24-month rolling regression for each of 98 country-sectors.  This produces two time series of betas for each country-sector.  After estimation, a weighted average of the 98 country beta time series is calculated, producing a time series of “grand betas” for country as a risk-return driver with both equal- and cap-weighting schemes.  We do the same for sector betas.  In theory, the two betas sum to one.  We do not impose that as a constraint in the estimation, but on average the grand betas come close to one on their own. The procedure is to estimate rolling regressions for each of C×S country-sectors.  Then calculate the weighted average of the cross-section of country and sector exposures at each point in time to produce “grand betas”:
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The estimated rolling betas show a dramatic convergence and then a crossing over from country to sector dominance. We present the time series of grand betas for Pan-Europe in Figure 1 with cap-weighted (CW) in solid lines and equal-weighted (EW) in dotted lines.  The grand betas are plotted at the endpoints of the 24-month estimation windows, as is the convention.  The center of the estimation window is 12 months earlier, which puts the crossover of the cap-weighted betas to just before the launching of the EMU.  Note that the crossover for the equal-weighted betas occurs about a year after the cap-weighted beta crossover.  The contrast between the equal-weighted and cap-weighted betas suggests that larger cap country-sectors have integrated more rapidly.  We will pursue this in more depth below.

We test the sensitivity of this result in a couple of ways. The (cap-weighted) grand betas of Europe Ex-UK along with Pan-Europe appear in Figure 2.  We observe no significant difference between Pan-Europe and Europe Ex-UK here.  In Figure 3 the betas using EMU countries versus countries not in the EMU are shown.  As expected, sector dominance over country is strongest within the EMU, though non-EMU countries are not immune to this trend. 

SSB Country-Subsector Indices

To evaluate the robustness of our MSCI index analysis, we replicate the above model using SSB indices.  There might be different results than from those produced by MSCI data for several reasons.  First, SSB economic sectors are more current than the MSCI old sector designations and include explicit TMT (technology, media, and telecommunications) categories.  Second, SSB employs float weighting while MSCI uses issued shares outstanding for cap-weighting.
  Third, SSB indices go further down the cap spectrum and represent a larger share of the total capitalisation of the market than MSCI.  Finally, we take the SSB data down to the “subsector” level, which defines 45 categories over the economy.

We have available returns and cap-weights at the 45 subsector level across 16 European countries, potentially giving us 720 country-subsectors.  There are actually 249-348 country-subsectors as many are empty.
  The betas are estimated for June 1991 through June 2000.  We have data going back to 1991 and we utilise it.

The rolling betas estimated from SSB data exhibit the same dramatic crossover as with MSCI data – but much sooner.  Figure 4 shows grand betas for the SSB Broad Market Index (BMI). The crossover in cap-weighted betas occurs just after the Maastricht Treaty was signed in February 1992.  For both equal- and cap-weighted time series, a shift in relative importance of sector over country occurs just as the launching of the Euro approaches.  Figure 5 parallels Figure 2 in comparing “with UK” and “without UK” - it exhibits the same general pattern as Pan-Europe except for adhering closer to parity in the 1993-97 period. 

The subsector grand betas from SSB data are overall larger than the sector grand betas from the MSCI data.  This is most likely due to the finer industrial classifications of the SSB data set – 45 subsectors versus 7 sectors.  Munro, Jelicic, and Kroon (1999) find this to be generally true in their survey of the literature.  The finer the classification, the more variablility can be explained by it. 

The time series models using both MSCI and SSB index data demonstrate a dramatic shift in the hierarchy of risk in the post-Euro era.  It would appear that the integration of European capital markets is occurring faster than most anyone has predicted.
  In the next section, we move from index data to stock level data and measure benchmark-relative risk directly to see if a similar shift is evident.

Cross-Sectional Analysis of Stock Level Data

In this section, we turn to a new model and new data.   We use individual stock returns and market cap from the European carve-out of FTSE World constituents, dubbed henceforth “FTSE Europe.”  There are 600-800 stocks in FTSE Europe covering about 75% of total market cap.  We use FTSE’s economic categorisation of “economic group.”  Ten economic groups span the economy.

We use the stock-level returns to estimate a cross-sectional model that decomposes the total return of an individual stock into a benchmark return, country excess return, sector excess return, and stock-specific excess return (residual).  A regression is run on all stocks for a particular month with constraints imposed so that the intercept is the benchmark return.  The regressors are zero-one dummy variables, a separate dummy for each country and each sector. The construction of the model, including restrictions on both coefficients and error structure, ensures that the country and sector coefficients may be interpreted as excess returns over benchmark to the stock’s country and sector, respectively:
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Where
Ri = the total return to stock i
BR = the benchmark return, i.e., the European factor return
CERc = the benchmark-relative excess return to country c
SERs = the benchmark-relative excess return to sector s
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To make the intercept equal to a cap-weighted benchmark return - and also avoid the dummy trap - two linear constraints are imposed:

(4)
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It is necessary to add a time subscript to the cross-sectionally estimated excess returns 
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 to show how the C + S tracking errors are calculated over a time window:

(5)
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The time window T is set at 12 months in the analysis.  The S sector tracking errors are aggregated up to a “grand sector tracking error” – the cap-weighted average of tracking errors across sectors.  The same aggregate measure of the C country tracking errors is calculated for a grand tracking error of countries:

(6) 
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The benchmark return here is the cap-weighted return to FTSE Europe.  Each stock for a particular country will have the same country excess return and each stock in a particular sector will have the same sector excess return.  We estimate the model for each month going back from January 1994 through July 2000.

Our first glimpse of stock level country and sector effects can be found in Tables 1 and 2.  This table contains three representations of the coefficients from our cross-sectional regressions.  Recall that these coefficients represent the excess returns attributed to the sector or country it modifies. The power of this approach as compared to simpler methods of calculating tracking error – e.g., Goodwin (2000) - is that the estimate of active risk from a country bet controls for the confounding effects of sector risk - and vice versa for measuring the active risk from a sector bet.   

Standard deviations of these coefficients, which are benchmark-relative excess returns, are called tracking errors because they measure how widely the stock return does not perfectly “track” the benchmark return.  Tracking error measures active risk.  High tracking error indicates that there are opportunities for making bets that will enhance excess returns, but a risk-averse investor will need a higher return to compensate for the additional risk.  If the active investor has no confidence in making such bets, a high tracking error implies that the active risk should be partially or wholly neutralised by the investor.  Either way, a high tracking error requires the active investor to pay close attention.

The model produces a set of 26 coefficients (one for each of 16 countries and 10 sectors) for each month.  We summarise the 78 monthly sets of 16 coefficients utilising three well-known weighting schemes – equal-weighted, linearly declining, and exponentially declining weights.  As the reader moves right in Table 1, increasing emphasis is placed on more recent time periods.  Clearly, the import of sectors has risen in recent years, as demonstrated by larger magnitudes for both the mean and standard deviation of their coefficients in the rightmost columns.  

Table 2 contains the mean absolute deviations (MAD) of the coefficients - it is an alternative to tracking error as a measure of active risk.  Its advantages are that it is less sensitive to outliers than tracking error, and it can be interpreted as the average return an investor would actually earn if the country or sector were timed perfectly.  We calculate absolute deviation of each sector and country coefficient from its respective mean and then calculate a mean that is weighted by the cap size of each sector or country.  These numbers, like the standard deviation numbers, suggest that sector has a level of variation that is similar to country.  They are consistent with the findings reported above.  

For a visual analysis, we calculate the tracking error for each country and sector over a rolling 12-month time window.  We choose a short 12-month rolling window to capture quickly changing trends.  We then take the cap-weighted averages of country standard deviation and sector standard deviation – a grand country or sector tracking error – and compare how they evolve as we roll this 12-month window over our sample period.  

The trend in active risk from the cross-sectional model provides powerful confirmation of the multi-beta time series estimates. The grand tracking errors for country and sector are graphed in Figure 6.  The graph shows the same crossover from country dominance to sector dominance, also evident in the time series models, around the time of the Euro launch. 

Currency Effects

 Researchers have chosen a variety of ways to handle currency issues in this literature.  If currency risks are not handled explicitly, they could show up in the calculated country effects, distorting them when currencies are volatile.  Including a separate currency factor or calculating currency-hedged returns are two approaches to the problem.

Our analysis so far has been entirely in US dollar terms.  This is implicitly the point of view of an unhedged US investor.  To check the robustness of our results with respect to currency effects, we re-estimate the cross-sectional model using local currency returns.  Local currency returns are not “optimally” hedged returns, but risk in local currency should be a close equivalent to currency-hedged risk if short-term interest rates are stable across borders.  

The level and trend of local currency tracking error is virtually identical to US Dollar tracking error as Figure 7 shows.   The one exception is with country effects in the 1997-98 period leading up to the Euro launch.  Overall, the convergence of currencies throughout Pan-Europe - not just Euro “ins” - have made currency effects a minor issue.

Country and Sector by Capitalisation Tier

So far all three data-model combinations show cap-weighted measures converging and crossing over earlier than equal-weighted measures.
   One possible reason for this is that the larger cap stocks have led the way, with smaller cap stocks trailing behind.  We investigate this explicitly with the time-series model using SSB index data and the cross-sectional model with stock-level data.

We re-estimate the multi-beta model using SSB EMI (Extended Market Index) data.  This represents the bottom 20% of the broad market (BMI) within each country.  Figure 8 graphs the EMI grand betas along with the BMI grand betas.  For small cap, the betas cross over a year later than the broader market and country betas continue to be relatively more important compared to the broader market.  

The SSB time series model supports the hypothesis that large cap stocks have led the way.  A problem with interpreting this result is that the EMI is defined in country-relative space.  The cap-weighted roll-up of the bottom 20% of stocks within each country will only approximately produce the bottom 20% of stocks in Pan-Europe.  

We move on to the individual stocks of the FTSE constituents.  We define three cap tiers – Large Cap as the top 75%, Mid Cap as the 10-25th percentile, and Small Cap as the bottom 10%.   Defining large cap as the top 75% insures that at least 100 stocks will be included; and the bottom 10% is the habitat of most European small cap funds.  The number of stocks in each bucket is 122, 132, and 425, respectively, for January 2000. Because these tiers are calculated independently of borders, we do not observe stocks in every cap tier for every country (or every sector) in every month.  The cap tier most frequently lacking full country representation is the largest.

Tables 3a-c demonstrate the differences in average excess returns and tracking errors among the cap tiers, while Table 4 shows the respective mean absolute deviations.  From these tables it is clear that small cap stocks are still more dependent on country than sector.  This realisation is consistent with of Heckman and Narayan (1999), one of the few studies to look at the issue of cap tier in the context of country versus sector in Europe. 

Figures 9, 10 and 11 tell a clear story about the interaction of these risk factors and cap tier.  The cross-sectional model by cap tier shows that the large cap stocks have led the way in diminishing the importance of country of domicile and elevating the importance of sector.  The mid cap tier is only now converging to rough parity.  And the small cap tier is still dominated by country risk.  

If large cap firms are more likely to cater to a broad multinational customer base, while their smaller counterparts do not, this result is highly intuitive - small firms can be expected to be more sensitive to conditions in the local economy if their customer base is primarily local as well.  On the buy side, it may be that trading in small cap stocks is dominated by investors within the firm’s country of domicile because smaller cap stocks are better known to local investors.  Also, the bulk of index and derivative instruments, which are dominated by non-domestic investors, are keyed to larger cap indices. All of these factors may contribute to the dominance of country risk in the small cap arena.

Because the UK is the largest country by equity capitalisation, we conduct an identical analysis on Continental Europe (Europe Ex-UK) only to find identical results.  Tables 5a-c and 6 provide the supporting summary statistics and Figures 12-14 the visual perspective.  These findings support the principle that the smaller the stock, the more likely its performance will be tied to the local economy of domicile.  While large cap investors may begin to focus on sector as a primary return driver, small cap investors must still focus on country risk as much as before.

Are the Sector Effects Driven by TMT?

So why is sector suddenly so important?  Broad capital market integration is one answer.  An alternative theory of the rise of sector importance is that only the technology, media, and telecommunications (TMT) sectors have driven it.  Take those away, and perhaps these trends will disappear.  Indeed, information technology (IT) produces the largest excess returns and, except for Greece, the largest tracking error of Table 1.  We test this hypothesis with both the time-series model using SSB index data and the cross-sectional model using FTSE stock level data.

In Table 7, we show the cross-sectional results of Table 1 with IT stocks removed.   In Table 7, sector and country coefficients do not have a clear leader over the whole time period in aggregate, as the two groups appear more equal.  Turning to the time series trends in the betas with SSB index data, we find that the subsector betas are smaller for the time series model without the TMT subsectors, and the sector tracking errors are smaller for the cross-sectional model without TMT, as Figure 15 shows – but the essential pattern of convergence and crossover remains intact.  With the stock level data, there is even less difference between tracking error with and without TMT (see Figure 16).  Therefore, the trends in sector relative to country risk are robust with respect to tech stocks.  This is even true for the small cap tier (see Figure 17).  

Clearly, the rise of sector relative to country is a phenomenon that is enhanced by, but not driven exclusively by, tech stocks.  The crossover of country to sector dominance is broad based across sectors.

Summary

Utilising three data sources - MSCI, SSB, and FTSE - and two different models - a time series multi-beta model and a cross-sectional tracking error risk model - we have been able to analyse from these perspectives the importance of country and sector as risk-return drivers.  Our research has shown that dramatic changes have occurred in the European equity market.  We summarise our conclusions below.

· The country of domicile has steadily declined as an important risk-return driver in the post-Euro era and sector risk has risen in its place.  Among large cap equities, country risk has become a secondary factor, but

· The country of domicile still matters the further down one goes in cap size.  For the smallest cap stocks, the local economy still matters a good deal, dominating sector risk, and

· Country risk has not disappeared, only receded in importance relative to sector risk.  Managers still need to be aware of and control for country risk.

· The phenomenon of sector increasingly dominating country risk is not simply a by-product of tech stock behavior, of Euro “ins” versus “outs”, or of currency effects.  We conclude that it is driven by broad market integration.

References

Baca, Sean, Brian Garbe, and Richard Weiss. 2000. “The Rise of Sector Effects in Major Equity Markets.”  Financial Analysts Journal.  (September/October): 34-40.

Beckers, Stan, Richard Grinold, Andrew Rudd, and Dan Stefek. 1992.  “The Relative Importance of Common Factors Across European Equity Markets.” Journal of Banking and Finance. (Vol. 16): 75-92.

Cavaglia, Stefano, Christopher Brightman, and Michael Aked. 2000. “The Increasing Importance of Industry Factors.”  Financial Analysts Journal. (September/October): 41-54.

Coldiron, Kevin. 1998. “The Role of Country and Industry Influences After EMU.” Barclays Global Investors Investment Insights. (Vol. 1, No. 3, August): 14-30.

Goodwin, Thomas H. 2000. “Country, Industry, and Style in European Equities. Part 1: Simple Statistical Measures.” Russell Research Memomorandum (August).

Heckman, Leila and Nari Narayan. 1999. “Country and Industry Importance in European Returns.” Salomon Smith Barney Equity Research (January).

Heckman, Leila, Singanallur Narayan, and Sandeep Patel. 1998. “Country and Industry Importance in European Returns.” Unpublished manuscript. (February).

Heston, S. L., and K. G. Rouwenhorst. 1994.  “Does Industry Structure Explain the Benefits of Diversification?” Journal of Financial Economics. (August): 3-27.

Lin, Wenling. 1999. “Risk Contributors: Country Versus Sector.” Russell Research Commentary. (April).

Munro, Joanna, Dan Jelici, and Erik Kroon. 1999. “The Relative Importance of Country and Industry Influences.”  ABN-AMRO Global Consulting Group. (June).

Roll, R. 1992. “Industrial Structure and the Comparative Behaviour of International Stock Market Indices.” Journal of Finance. (Vol. 47): 3-42.

Rouwenhorst, K. Geert. 1999. “European Equity Markets and the EMU.” Financial Analysts Journal (May/June): 57-64.

Sharaiha, Yazid and  Eaterina Ametistov. 2000. “Europe Revisited – Industry Versus Natinal Effects.”  Morgan Stanley Dean Witter Global Pensions Quarterly. (October): 1-20.

Urias, Michael, Yazid Sharaiha, and Robert Hendricks. 1998. “European Investing After EMU.” Morgan Stanley Dean Witter Global Equity and Derivatives Markets. (June): 17-33.

Data Appendix

MSCI Country-Sector Indices

Countries - 14
Sectors - 8

Austria
Capital Equipment

Belgium
Consumer Goods

Denmark
Energy

Finland
Finance

France
Materials

Germany
Multi-Industry

Ireland
Services

Italy
Gold Mines*

Netherlands


Norway


Spain


Sweden


Switzerland


United Kingdom


*Gold Mines excluded from analysis

SSB Country-Subsector Indices

Countries – 16
Subsectors - 45

Austria
Chemicals

Belgium
Construction Materials

Denmark
Mining & Metals

Finland
Paper & Forest Products

France
Div. Basic Materials

Germany
Autos & Auto Parts

Greece
Consumer Building

Ireland
Consumer Durables

Italy
Retail

Netherlands
Leisure & Recreation

Norway
Media*

Portugal
Div. Consumer Cyclicals

Spain
Engineering & Capital Goods

Sweden
Engineering & Construction

Switzerland
General Manufacturing & Services

United Kingdom
Electrical Equipment


Aerospace & Defense


Div. Industrial Goods & Services


Computer Hardware*


Computer Software*


Internet Companies*


Computer Services*


Electronics*


Div. Technology*


Air Transportation


Surface Transportation


Div. Transportation


Cyclical Conglomerates


Consumer Non-Durables


Food & Drink


Div. Consumer Non-Cyclicals


Non-Oil Energy


Oil & Gas


Div. Energy


Healthcare Products & Supplies


Healthcare Facilities


Telecommunications Services*


Utilities & Infrastructure


Defensive Conglomerates


Banks & Financial Services


Insurance


Multi-Line Financials


Property


Div. Financials


Comprehensive Conglomerates

*Technology, Media, and Telecommunications (TMT).

FTSE Stock Level Constituents

Countries - 16
Economic Groups - 10

Austria
Basic Industries

Belgium
Cyclical Consumer

Denmark
Cyclical Services

Finland
Financials

France
General Industrial

Germany
Information Technology

Greece
Non Cyclical Consumer Goods

Ireland
Non Cyclical Services

Italy
Resources

Netherlands
Utilities

Norway


Portugal


Spain


Sweden


Switzerland


United Kingdom
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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Figure 6
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Figure 7
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Figure 8
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Figure 9
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Figure 10
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Figure 11
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Figure 12
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Figure 13
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Figure 14
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Figure 15
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Figure 16
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Figure 17

Table 1.  Results of Sector and Country Effects on Stocks using the Heston and Rouwenhorst technique.  The sets of coefficients produced are summarised using equal, linearly declining, and exponentially declining weightings.  The latter two weighting schemes produce means and standard deviations that emphasize recent periods more heavily.  In particular, the exponentially declining parameter of .95 was chosen because that parameter gives most of the weight to time periods since the introduction of the Euro.  












Equal Weights

Linear Declining

Exponential (.95)


Mean
St. Dev.

Mean
St. Dev.

Mean
St. Dev.

Sectors









Basic Industries
-6.5256
9.1229

-8.2801
10.6652

-8.5427
11.6035

Cyclical Consumer Goods
-5.8149
11.3286

-8.8861
12.8548

-10.9246
14.325

Cyclical Services
-4.2419
8.6015

-5.428
10.2513

-5.843
11.4668

Financials
0.4873
8.5719

0.9161
9.6544

-0.0138
10.3633

General Industrials
-2.8449
6.7524

-1.474
7.6221

0.5898
8.2005

Information Technology
21.6523
19.3043

32.7105
21.1477

43.4324
22.6058

Non Cyclical Cons. Goods
-1.0617
8.7737

-3.8233
10.5895

-4.2304
12.1471

Non Cyclical Services
8.9555
11.89

11.2607
14.4159

7.99
16.8912

Resources
3.0935
16.8303

3.0595
19.9708

4.6545
21.1693

Utilities
-3.7592
13.0278

-5.0063
14.669

-6.5246
14.9778

Countries









Austria
-11.252
12.861

-12.6481
12.5258

-12.7817
12.0287

Belgium
-1.5536
10.7156

-4.519
12.0107

-6.0415
12.8286

Denmark
-1.2771
11.7787

1.2642
12.3309

6.4544
13.57

Finland
17.2687
22.6995

18.0726
24.6351

15.2567
26.4551

France
0.4851
8.1958

4.1214
7.4599

6.9873
6.9081

Germany
1.4961
9.711

-0.1336
10.0404

0.4465
10.2384

Ireland
0.0711
12.894

-3.9278
14.9805

-9.1858
16.1502

Italy
1.7967
21.3911

2.522
19.0005

4.5561
18.9242

Netherlands
3.3016
7.434

1.8023
8.3237

1.3743
8.4702

Norway
-4.6216
17.03

-5.1313
18.6643

-0.8856
18.5673

Portugal
-14.7678
20.4816

-7.2686
14.6679

-6.1066
16.2014

Spain
1.1865
13.2985

0.8056
13.7923

-2.2976
13.3448

Sweden
7.6959
13.0156

7.8259
13.187

8.5094
14.3316

Switzerland
1.6939
10.9358

1.8922
10.117

2.6777
9.3039

UK
-1.9231
6.9252

-2.1945
7.7165

-3.0275
8.5623

Greece
5.2647
33.5283

0.1535
24.2312

-8.7322
27.783

Table 2.  Mean Absolute Deviations

Basic Industries
12.0943

Cyclical Consumer
8.2836

Cyclical Services
13.2733

Financials
39.5169

General Industrial
10.8628

Information Technology
13.8110

Non Cyclical Consumer Goods
24.0576

Non Cyclical Services
21.4323

Resources
21.1364

Utilities
8.2331

Austria
1.1998

Belgium
4.4615

Denmark
2.5292

Finland
7.0145

France
18.5709

Germany
23.1928

Ireland
1.6017

Italy
21.4700

Netherlands
10.1728

Norway
1.8025

Portugal†
2.3725

Spain
9.0731

Sweden
9.5359

Switzerland
18.9589

UK
39.3145

Greece†
6.3785

† Portugal and Greece have observations for only the last 25 periods.

Table 3a.  Results of Sector and Country Effects on Stock for the Largest Cap Tier












Equal Weights

Linear Declining

Exponential (.95)


Mean
St. Dev.

Mean
St. Dev.

Mean
St. Dev.

Sectors









Basic Industries
-6.406
10.665

-9.223
12.187

-9.970
13.158

Cyclical Consumer Goods
-6.596
14.924

-9.391
17.270

-11.925
19.096

Cyclical Services
-7.199
13.914

-10.163
17.104

-12.813
19.811

Financials
-0.116
9.497

-0.083
10.794

-0.955
11.681

General Industrials
-0.145
8.815

3.198
10.234

6.420
11.435

Information Technology
14.069
21.620

24.098
23.524

33.528
24.348

Non Cyclical Cons. Goods
-0.927
9.712

-3.998
11.790

-4.955
13.561

Non Cyclical Services
8.102
12.029

10.866
14.536

7.919
17.025

Resources
3.689
17.797

3.448
21.090

4.595
22.260

Utilities
-7.070
14.835

-7.035
16.551

-7.304
17.104

Countries









Austria
9.292
N/A

0.096
0.264

0.048
0.187

Belgium
-2.221
13.129

-6.528
15.291

-10.119
16.899

Denmark
1.496
22.730

3.868
25.809

4.470
27.312

Finland
43.680
40.285

40.247
41.464

35.603
42.137

France
0.057
9.262

3.956
8.700

7.265
8.256

Germany
1.183
10.512

-0.476
11.064

0.122
11.216

Ireland
0.173
25.002

3.104
18.460

3.551
18.288

Italy
-0.357
21.765

-0.466
18.632

2.342
18.117

Netherlands
2.953
7.578

1.403
8.462

1.051
8.552

Norway
-9.342
16.008

-5.564
9.283

-3.161
6.755

Portugal
-48.468
N/A

-1.539
2.817

-2.643
3.635

Spain
2.029
14.720

1.884
15.652

-0.114
15.626

Sweden
13.018
19.001

16.755
21.614

21.822
24.589

Switzerland
0.270
11.761

0.073
11.358

0.287
11.203

UK
-1.572
7.398

-2.232
8.439

-3.638
9.426

Greece
3.675
32.493

0.469
11.819

0.310
13.872

Table 3b.  Results of Sector and Country Effects on Stock for the Mid Cap Tier












Equal Weights

Linear Declining

Exponential (.95)


Mean
St. Dev.

Mean
St. Dev.

Mean
St. Dev.

Sectors









Basic Industries
-5.701
8.299

-5.683
9.773

-5.200
10.679

Cyclical Consumer Goods
-4.070
10.365

-7.206
11.414

-9.692
12.308

Cyclical Services
0.245
6.750

1.008
7.793

1.102
8.782

Financials
1.734
8.590

2.868
9.734

1.558
10.848

General Industrials
-6.624
8.518

-8.874
9.741

-10.463
10.244

Information Technology
18.276
29.988

31.939
32.847

42.564
36.226

Non Cyclical Cons. Goods
2.082
9.551

4.184
11.422

10.973
13.039

Non Cyclical Services
9.340
13.765

7.913
15.171

1.287
16.262

Resources
10.645
21.960

16.757
27.372

22.893
32.229

Utilities
2.820
14.434

-0.533
16.797

-1.528
17.954

Countries









Austria
-15.934
19.572

-15.652
18.668

-12.828
17.586

Belgium
-0.320
11.498

-2.796
12.822

-4.563
13.933

Denmark
-0.132
14.654

0.725
15.904

4.891
17.392

Finland
6.611
22.710

6.630
23.906

6.157
25.322

France
2.840
9.752

6.537
9.564

9.749
9.570

Germany
-2.904
11.028

-4.469
11.293

-2.403
12.443

Ireland
4.126
18.615

-0.929
21.966

-8.786
22.851

Italy
4.688
26.321

7.456
26.503

7.534
28.459

Netherlands
-8.625
20.833

-9.446
21.694

-8.782
20.932

Norway
-21.394
29.576

-24.985
26.690

-31.477
26.304

Portugal
1.342
23.001

2.521
16.530

8.892
18.593

Spain
-0.975
18.953

-2.371
20.542

-8.069
21.304

Sweden
9.782
12.645

10.293
11.910

10.204
12.300

Switzerland
5.350
13.309

9.426
13.519

15.382
13.563

UK
-3.924
7.463

-4.287
8.051

-4.848
8.832

Greece
13.939
35.380

5.755
25.555

0.935
29.134

Table 3c.  Results of Sector and Country Effects on Stock for the Small Cap Tier












Equal Weights

Linear Declining

Exponential (.95)


Mean
St. Dev.

Mean
St. Dev.

Mean
St. Dev.

Sectors









Basic Industries
-3.171
6.514

-2.922
7.585

-3.514
8.394

Cyclical Consumer Goods
-2.916
9.112

-6.718
9.870

-7.818
10.948

Cyclical Services
0.378
5.086

-0.384
5.440

-0.236
5.903

Financials
2.249
6.188

4.805
6.540

4.637
6.699

General Industrials
-1.349
5.485

-1.528
6.204

-1.122
6.545

Information Technology
17.798
19.872

22.044
22.433

21.200
24.372

Non Cyclical Cons. Goods
-2.306
6.600

-5.135
7.255

-4.261
8.025

Non Cyclical Services
12.574
15.331

12.438
15.972

11.811
15.941

Resources
2.737
16.760

1.142
18.803

2.406
20.099

Utilities
3.961
14.836

2.198
16.905

-2.216
17.628

Countries









Austria
-6.841
12.743

-7.704
12.397

-8.678
12.101

Belgium
1.071
12.751

-2.988
14.180

-4.344
14.877

Denmark
-1.425
10.699

1.910
10.379

6.421
10.849

Finland
-0.340
14.252

0.928
13.826

1.190
13.914

France
-0.426
9.569

1.781
9.569

3.304
9.848

Germany
-2.481
11.642

-4.079
11.519

-5.631
11.458

Ireland
4.786
14.138

2.542
15.970

-0.694
17.412

Italy
5.723
22.506

10.822
22.954

17.158
24.314

Netherlands
-3.022
14.994

-9.571
16.669

-15.341
18.175

Norway
-0.095
15.249

1.158
16.706

4.713
16.759

Portugal
-15.408
22.087

-8.639
16.056

-10.894
18.274

Spain
2.116
15.435

-1.014
16.568

-9.162
17.231

Sweden
2.827
12.819

-1.375
11.650

-5.518
11.106

Switzerland
9.592
12.623

12.806
13.370

20.451
13.218

UK
-0.616
9.203

1.534
9.612

4.492
10.097

Greece
9.305
31.696

1.858
22.997

-7.533
26.580

Table 4.  Mean Absolute Deviations


Largest Cap Tier
Mid Cap Tier
Small Cap Tier

Basic Industries
10.151
18.514
20.287

Cyclical Consumer
9.195
11.742
8.362

Cyclical Services
13.227
20.886
12.325

Financials
44.247
37.089
22.505

General Industrial
11.048
14.755
14.826

Information Technology
17.006
9.889
5.796

Non Cyclical Consumer Goods
29.377
14.548
15.166

Non Cyclical Services
26.296
12.950
7.564

Resources
27.330
7.870
7.689

Utilities
8.535
18.162
8.759

Austria
2.531
3.550
7.997

Belgium
3.631
10.196
8.375

Denmark
1.128
9.304
8.611

Finland
9.196
5.793
9.097

France
21.704
24.673
19.403

Germany
27.994
18.795
11.913

Ireland
1.916
5.482
5.135

Italy
19.570
33.473
30.734

Netherlands
13.226
7.156
4.850

Norway
1.057
3.585
12.254

Portugal
1.082
9.181
11.718

Spain
10.112
8.221
15.994

Sweden
8.749
20.260
16.963

Switzerland
22.955
11.723
10.694

UK
42.102
44.798
46.314

Greece
1.472
12.818
37.298

Table 5a.  Results of Sector and Country Effects on Stock for the Largest Cap Tier exUK












Equal Weights

Linear Declining

Exponential (.95)


Mean
St. Dev.

Mean
St. Dev.

Mean
St. Dev.

Sectors









Basic Industries
-4.392
10.957

-7.508
12.372

-9.371
13.273

Cyclical Consumer Goods
-6.415
14.874

-9.651
17.138

-12.969
18.941

Cyclical Services
-7.736
15.653

-11.982
18.667

-17.142
20.319

Financials
-0.486
10.471

0.501
12.079

0.488
13.210

General Industrials
2.301
8.742

4.783
10.355

7.053
11.801

Information Technology
13.602
20.311

22.052
21.609

28.814
21.883

Non Cyclical Cons. Goods
-2.064
10.846

-4.611
12.601

-4.972
13.376

Non Cyclical Services
9.830
12.932

8.914
15.902

3.925
19.085

Resources
-1.398
18.929

-2.027
22.590

-1.605
23.900

Utilities
-7.403
17.631

-10.907
20.522

-13.794
21.968

Countries









Austria
N/A
N/A

N/A
N/A

N/A
N/A

Belgium
-5.492
13.018

-9.773
15.420

-13.976
17.032

Denmark
-0.027
24.538

2.861
28.293

3.562
30.119

Finland
44.716
40.501

41.195
41.504

36.793
42.009

France
-0.689
8.604

3.116
7.407

5.842
6.752

Germany
-0.739
9.678

-2.841
10.402

-3.093
10.534

Ireland
-12.434
23.614

-4.610
20.229

-6.104
20.463

Italy
-0.311
19.964

0.004
16.941

1.723
15.944

Netherlands
2.547
7.870

0.496
8.649

-0.804
8.519

Norway
-3.392
17.937

-3.496
11.040

-1.989
8.141

Portugal
N/A
N/A

N/A
N/A

N/A
N/A

Spain
1.385
14.492

1.621
15.270

-1.202
14.778

Sweden
13.119
18.626

17.866
20.714

23.242
23.256

Switzerland
-0.649
12.239

-1.766
12.217

-3.066
12.226

Greece
-6.815
32.912

-1.173
11.990

-1.969
14.095

Table 5b.  Results of Sector and Country Effects on Stock for the Mid Cap Tier exUK












Equal Weights

Linear Declining

Exponential (.95)


Mean
St. Dev.

Mean
St. Dev.

Mean
St. Dev.

Sectors









Basic Industries
-3.335
8.321

-4.297
9.370

-4.364
10.243

Cyclical Consumer Goods
-3.549
10.612

-8.656
11.344

-11.809
12.335

Cyclical Services
1.317
11.388

2.710
13.804

4.593
16.269

Financials
0.951
9.436

3.081
10.568

1.698
11.629

General Industrials
-6.700
8.739

-9.383
10.302

-11.724
11.731

Information Technology
26.808
30.077

50.520
34.662

67.421
40.027

Non Cyclical Cons. Goods
5.450
10.098

8.433
11.644

17.437
12.922

Non Cyclical Services
5.467
13.600

4.313
15.194

-2.040
16.783

Resources
0.407
14.335

2.205
14.478

6.185
14.139

Utilities
-1.858
13.664

-3.536
15.049

-3.342
15.418

Countries









Austria
-12.113
23.036

-13.867
23.219

-12.914
21.705

Belgium
0.612
9.323

-1.740
9.956

-2.737
10.423

Denmark
-2.282
14.049

-2.532
15.656

-0.698
18.167

Finland
1.935
23.063

1.294
25.120

0.333
27.002

France
0.570
10.243

3.870
10.348

6.350
10.896

Germany
-6.398
11.069

-8.375
12.251

-7.740
14.013

Ireland
5.529
21.338

-0.734
24.840

-9.538
26.052

Italy
3.636
23.862

6.579
23.841

7.703
25.186

Netherlands
-9.019
20.516

-10.847
22.618

-10.565
22.164

Norway
-7.608
31.872

-7.687
29.281

-9.483
26.923

Portugal
-4.390
21.736

-0.938
15.671

3.172
17.666

Spain
-1.719
17.303

-1.299
18.402

-6.439
18.247

Sweden
5.529
11.604

4.222
10.662

3.696
10.107

Switzerland
1.753
12.795

5.244
13.593

9.308
14.557

Greece
11.212
34.745

3.786
24.746

-2.697
27.409

Table 5c.  Results of Sector and Country Effects on Stock for the Small Cap Tier exUK












Equal Weights

Linear Declining

Exponential (.95)


Mean
St. Dev.

Mean
St. Dev.

Mean
St. Dev.

Sectors









Basic Industries
-3.944
6.287

-4.551
7.250

-4.687
8.078

Cyclical Consumer Goods
-2.009
9.384

-4.923
10.468

-5.700
11.704

Cyclical Services
0.761
6.305

0.918
6.744

1.573
7.184

Financials
2.816
7.247

6.470
7.576

7.690
7.793

General Industrials
-0.776
5.808

-1.253
6.218

-1.116
6.321

Information Technology
15.082
23.418

11.489
23.535

8.581
23.810

Non Cyclical Cons. Goods
-1.726
6.680

-4.987
6.990

-5.930
7.390

Non Cyclical Services
13.086
14.727

14.716
16.229

14.843
17.990

Resources
1.889
16.810

-1.139
17.738

-0.958
18.234

Utilities
1.768
14.274

0.123
15.912

-5.257
15.909

Countries









Austria
-7.904
12.490

-7.923
12.213

-7.266
12.240

Belgium
-0.077
11.880

-4.613
13.189

-5.746
14.097

Denmark
-4.098
11.271

-0.103
11.552

5.945
12.600

Finland
-0.911
14.433

0.825
14.067

1.982
14.636

France
-1.309
10.304

1.674
10.198

4.510
10.575

Germany
-1.703
11.305

-2.690
11.341

-3.149
11.450

Ireland
5.174
14.980

4.061
16.566

2.718
17.846

Italy
4.677
20.982

10.842
21.396

18.567
22.674

Netherlands
-4.154
15.195

-9.237
17.083

-14.610
18.907

Norway
-0.143
15.107

1.897
16.503

7.114
16.513

Portugal
-14.414
18.312

-7.990
13.247

-9.555
14.854

Spain
2.818
14.374

0.599
15.439

-6.202
16.267

Sweden
3.552
12.434

1.057
11.679

-1.875
11.529

Switzerland
10.276
13.301

14.117
13.964

23.863
13.721

Greece
17.001
29.747

5.844
21.779

-2.577
25.454

Table 6.  Mean Absolute Deviations ex UK


Largest Cap Tier
Mid Cap Tier
Small Cap Tier

Basic Industries
13.202
19.534
20.001

Cyclical Consumer
13.776
15.991
10.294

Cyclical Services
8.054
22.879
14.620

Financials
50.326
42.756
26.910

General Industrial
13.593
16.078
17.493

Information Technology
23.466
11.097
7.207

Non Cyclical Consumer Goods
29.926
18.058
15.346

Non Cyclical Services
23.398
14.849
7.628

Resources
25.082
6.970
8.434

Utilities
7.300
12.581
8.924

Austria
N/A
6.676
11.241

Belgium
5.588
13.062
10.838

Denmark
1.966
12.957
12.486

Finland
14.741
8.614
13.826

France
29.907
38.269
27.947

Germany
40.981
27.727
15.277

Ireland
2.567
9.957
8.347

Italy
27.863
47.200
40.747

Netherlands
21.370
10.875
6.747

Norway
1.037
5.185
17.335

Portugal
N/A
14.297
13.985

Spain
15.924
11.204
21.643

Sweden
13.657
29.050
22.680

Switzerland
35.707
16.903
16.680

Greece
2.321
21.264
48.148

Table 7.  Results of Sector and Country Effects without the Information Technology Sector on stock using the Heston and Rouwenhorst technique.












Equal Weights

Linear Declining

Exponential (.95)


Mean
St. Dev.

Mean
St. Dev.

Mean
St. Dev.

Sectors









Basic Industries
-5.269
8.666

-6.439
9.995

-6.107
10.674

Cyclical Consumer Goods
-5.171
11.269

-7.792
12.699

-9.226
13.970

Cyclical Services
-3.286
9.082

-3.789
11.005

-3.402
12.610

Financials
1.405
8.262

2.482
9.123

2.225
9.501

General Industrials
-1.915
7.225

0.060
8.334

2.913
9.165

Non Cyclical Cons. Goods
-0.058
8.286

-2.169
9.951

-1.808
11.346

Non Cyclical Services
9.911
12.460

13.023
15.193

10.576
17.884

Resources
4.110
16.400

4.759
19.355

7.219
20.287

Utilities
-2.839
12.641

-3.515
14.123

-4.396
14.250

Countries









Austria
-11.145
12.797

-12.499
12.442

-12.674
11.915

Belgium
-1.398
10.596

-4.306
11.829

-5.867
12.551

Denmark
-1.063
11.703

1.532
12.213

6.703
13.399

Finland
-1.918
16.045

0.111
16.792

0.495
18.017

France
0.967
8.008

4.118
7.317

6.338
6.790

Germany
2.347
9.719

1.357
10.007

2.441
10.047

Ireland
0.188
12.894

-3.813
14.965

-9.210
16.102

Italy
2.249
21.347

2.786
18.946

4.654
18.866

Netherlands
3.637
7.564

2.296
8.502

1.985
8.683

Norway
-4.182
16.959

-4.551
18.532

-0.246
18.334

Portugal
-14.425
20.347

-7.089
14.559

-5.993
16.051

Spain
1.529
13.284

1.327
13.750

-1.612
13.281

Sweden
5.779
11.990

5.197
11.137

4.367
11.054

Switzerland
1.845
10.852

2.069
9.989

2.761
9.095

UK
-1.751
6.824

-2.001
7.574

-2.971
8.364

Greece
7.940
32.462

1.699
23.365

-6.550
26.554

Table 8.  Mean Absolute Deviations without Information Technology Sector

Basic Industries
12.172

Cyclical Consumer
8.650

Cyclical Services
14.276

Financials
40.044

General Industrial
11.525

Non Cyclical Consumer Goods
23.731

Non Cyclical Services
23.790

Resources
21.688

Utilities
8.300

Austria
1.230

Belgium
4.587

Denmark
2.600

Finland
1.958

France
17.805

Germany
22.548

Ireland
1.678

Italy
21.975

Netherlands
10.701

Norway
1.846

Portugal†
2.482

Spain
9.363

Sweden
7.105

Switzerland
19.305

UK
40.226

Greece†
5.796

† Portugal and Greece have observations for only the last 25 periods. 

� Both authors attending – not sure which presenting.


� From this point on we will refer to economic industry/sector as simply sector.


� These are the old sectors of MSCI, which have since been replaced with new sectors better reflecting the rise of technology stocks.  MSCI had not yet back-filled the new sectors at the time of this writing.  The country and sectors are listed in the Data Appendix.


� Further details can be found in Urias, Sharaiha, and Hendricks (1998). 


� See Appendix for listing of countries.


� See Appendix for listing of sectors.


� MSCI will continue to use outstanding shares throughout most of 2001.


� The Data Appendix contains a listing of the countries and subsectors in the SSB indices.


� See Coldiron (1998) and Rouwenhorst (1999) for predictions of slow capital market integration in Europe.


� The Data Appendix contains a listing of the countries and economic groups.


�  Further details can be found in Heston and Rouwenhorst (1994) and Lin (1999).


� We only show this in Figure 1 to keep the number of charts to a manageable level.
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