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The ongomg political, legal, and econom1c harmonization within the European 

Union has lead to a higher degree of integration of national financial markets . The 

introduction of the single European currency, the euro, eliminated a traditional source of 

risk to international portfolio investors. In light of these developments, Part I of the 

empirical analysis had the following objectives: ( 1) to determine the relative importance 

of country, sector, and industry factors in explaining individual company ' s stock return 

behavior in the wake ofthe formation ofthe European Union, (2) to identify the multiple 

factor model, consisting of country and/or sector and/or industry factors, that was best at 

explaining European stock returns over the observation period, (3) to discover cross

sectional differences and non-stationarity in the industry portfolio return sensitivity to 

country, sector, and industry factors, ( 4) to find out whether the European market had 

become more independent from the other two major trading areas, the US and the Pacific 

v 



Rim, over the period 6/1994 to 6/ 1999, and (5) to quantify industry structure-related 

changes in portfolio diversification benefits in European stock portfolios. 

Diversification benefits of country portfolios still outweighed diversification benefits 

of European industry portfolios. However, evidence was found for a gradual change in 

the degree of homogeneity within European industries in the wake of the ongomg 

harmonization of European financial markets. Is seems reasonable to assume 

diversification effects in the future to become even more pronounced for portfolios 

generated within a country market but across industries. 

The main objective of Part II, was to determine the valuation effects of merger and 

acquisition announcements on national rivals (intra-industry effects) and European rivals 

(inter-country effects) . Conducting various cross-sectional return analyses, country and 

industry-specific sources of intra-industry effects and inter-country effects were 

identified. 

With the elimination of foreign exchange rate risks, following the introduction of 

the single currency on January 1, 1999, cross-border spillover effects have become more 

pronounced. The hypothesis that the introduction of the euro facilitates the transmission 

of (private) information across geographic markets boundaries is clearly supported by the 

findings of the cross-sectional regression analysis. 
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Chapter 1 

Introduction 

The ongomg political, legal, and economic harmonization within the European 

Union has led to a higher degree of integration of national financial markets . The 

introduction of the single European currency, the euro, eliminated a traditional source of 

risk to international portfolio investors. In light of these developments, the usefulness of 

the common top-down approach to international portfolio diversification is the focus of 

this analysis . 

The main objectives of the empirical tests discussed in part I, are to ( 1) determine 

the relative importance of country, sector, and industry factors in explaining individual 

company' s stock return behavior in the wake ofthe formation of the European Union, (2) 

identify the multiple factor model, consisting of country and/or sector and/or industry 

factors, that is best at explaining European stock returns, (3) explain cross-sectional 

differences and non-stationarity in the stock return sensitivity to country, sector, and 

industry factors, (4) determine whether the European market has become more 

independent from the other two major trading areas, the US and the Pacific Rim, (5) 

explain any changes of these return factors induced by the common European currency, 

the euro, and ( 6) determine whether industry structure has already become the driving 

force of diversification effects in European stock portfolios. 

It is generally hypothesized that European industries have become more 

homogeneous across national markets, while country markets have become more 

heterogeneous across industries. As a result, diversification effects should be more 
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pronounced for portfolios generated within a country market but across industries 

compared to portfolios generated within an industry but across countries. Consequently, 

the usefulness of the common top-down approach to international portfolio diversification 

in light ofthe introduction ofthe euro is questioned. 

The main objective of the empirical tests discussed in Part II, is to determine the 

valuation effects of merger and acquisition announcements on national rivals (intra

industry effects) and European rivals (inter-country effects) . Conducting various cross

sectional return analyses will isolate potential sources of intra-industry effects and inter

country effects. In essence, the magnitude of inter-country spillover effects will be 

interpreted as a means to gauge the degree of economic integration and market 

harmonization among European countries and across industries. 

World equity markets have grown dramatically over the course of the last two 

decades. Total market capitalization has increased from about $1 . 5 trillion in 197 4 to 

about $18 .5 trillion in 1998. During this time the US share of the world market decreased 

from over 60 percent to about 53 percent, with a low of 42 percent in the late 1980s due 

to the strength of the Japanese market, while Europe grew from approximately 22% to a 

current share of almost 31 percent in 1998 . 

With capital markets growing around the world, the notion of international portfolio 

diversification has become very attractive to institutional investors such as corporate and 

public pension funds . US pension funds are among the front-runners of international 

portfolio diversification with a total asset volume that had surpassed $4 trillion in 1994. 
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Domestic securities tend to move up and down together because they are similarly 

affected by domestic conditions, such as money supply announcements, movements in 

interest rates, budget deficit, and national growth. This creates a strong positive 

correlation among all national securities traded in the same market. The main benefit of 

investing internationally, the diversification effect, therefore, stems from the fact that 

national stock markets are not perfectly correlated, as documented in the early work of 

Grube! ( 1968) 1 Thus, diversification reduces portfolio volatility, and, at the same time 

offers opportunities for higher returns than a single country portfolio. 

The potential for these superior returns accrues from long-term growth rates in 

terms of real GDP that exceed those of the US or competitive advantages of some 

economies, e.g., in terms of labor cost and productivity. Also, some economies enjoy 

higher individual savings rates than the United States, which leads to capital formation and 

potential investment opportunities. 

Differences in the behavior of national markets are due to a variety of reasons: ( l) 

Culture, including the willingness to take risk or desire for dividend income versus growth 

in share value; (2) Political and legal environment, which can result in tax differentials, 

tariffs, quotas or inflict capital and labor immobility, as well as bureaucratic differences 

such as accounting conventions and government regulation of markets; (3) Economic 

environment and infrastructure, as the foundation for economic growth and prosperity, 

determines the usefulness of certain investment vehicles and financial instruments and the 

costs of communicating information across national markets. 

Also see Levy and Sarnat (1970), Solnik ( 1974) and Lessard ( 1974 and 1976). 
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The question whether capital markets are segmented or integrated has received 

widespread attention amongst academics without yielding a clear-cut answer. Investment 

managers on the other hand frequently apply a top-down approach to asset allocation, 

assuming markets are segmented along country lines. This approach, which leads from 

economy to industry analysis and then to company analysis, has been justified by relatively 

low correlation coefficients between different country markets2 

Low correlation coefficients between national markets as measured by country 

indices can be caused by several factors that are perfectly consistent with complete market 

integration. ( 1) The number of constituent securities in the national market index 

influences return volatility, e.g., 731 in the case of the United States, 162 in the United 

Kingdom and only 10 in the case of Ireland. 3 (2) Monetary shocks that affect local 

currency index returns and volatility, such as changes in real or anticipated inflation as well 

as changes in the domestic market ' s monetary or fiscal policies. (3) Industry composition 

and concentration within a national market index. Different industries play a crucial role in 

each country' s market (banks in Austria, Greece and Ireland, utilities in Belgium, Italy, 

communications technologies in Finland and Sweden, insurance in Germany, oil 

companies in the Netherlands, and pharmaceuticals in Switzerland). Random shocks 

affecting a specific industry can be the cause of low country market correlation. 

An important question for portfolio managers is whether the correlations among 

national stock markets remain stable over time and whether a certain correlation pattern 

2 A number of authors have documented the low degree of intermarket correlation of price changes. See, 
for instance, Dwyer and Hafer ( 1988). 
3 The numbers of constituent securities are based on Dow Jones ' Global fndex series (DJGI). 
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can be identified among and/or within country groups. One country group within which 

the cross correlations seem to have changed over time is the European Union (EU). This 

is due to the concentrated effort by member countries to integrate their financial markets 

and economies. 

In the Treaty of Rome, which constitutes the inception of the European Economic 

Community (EEC) in 1978, EC members agreed to: (1) abolish taxes, quotas, and other 

trade restrictions among member countries; (2) impose a uniform tariff on imports from 

nonmember countries; (3) remove restrictions on movements of capital and labor within 

the six-nation group; ( 4) establish a common policy on transportation, agriculture, 

competition, and business conduct; and (5) coordinate and synchronize member-countries' 

monetary and fiscal policies. The 12-member countries determined to create a "common 

market" by 1992, through the Single European Act of July 1987. Subsequently, detailed 

legislative programs consisting of 300 single acts to remove non-tariff barriers were 

established. 

The process of forming the European Union (EU) has, over the course of almost 

two decades, changed not only Europe' s political environment but also its financial market 

behavior. As Europe's countries move closer together to form a single market, thereby 

allowing capital and labor to move freely within the EU boundaries, capital markets seem 

to gradually have developed somewhat similar pattern of behavior over time. Chiang, 

Madura, and Tucker ( 1991) found that stock market return correlation coefficients among 

EU member countries have increased during the period 1983 -1988 compared to the 

period 1977 - 1982, while inflation differentials have decreased. And yet, in spite of the 

5 



ongoing financial market integration within the EU, a proclaimed goal formulated in the 

Single European Act, which took effect on I July 1987, followed by the declaration of a 

"Common Market" in 1992, cross-country differences in index return behavior persist. 

Thus, it seems plausible that, while country specific return factors have become 

increasingly homogeneous among the countries of the EU, industry specific factors have 

gained relative importance in explaining individual company' s stock returns. 

It is therefore one of the main objectives of this analysis to determine whether 

industry structure is partly responsible for cross-sectional differences in return volatilities 

of country indices, particularly in Europe, and, whether any changes in the comovements 

between European stock markets can be explained by industry factors . Consequently, 

portfolio managers ' top-down approach to asset allocation will be questioned . 

Introduction of a single currency, the euro, is another factor that will reshape the 

way not only European investors buy stocks, profoundly affecting corporations, 

governments and investment firms, but how US institutional investors should look upon 

European stock markets in search of diversification. With its official start on January 1, 

1999, the common currency eliminated a traditional source of risk, the uncertainty about 

the future relative values of currencies, that is, the exchange rate risk. According to the 

European Commission, the benefits of lower transaction and hedging costs could be worth 

around 0.5% ofEU GDP- some $40 billion a year4 

4 Commission staff working paper, 'The 1996 single market review" Background infomtation for the 
report to the council and European parliament, SEC (96) 2378, Brussels Dec. 1996. 
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The euro will permit investors to buy participating European countries' financial 

assets regardless of the location of the issuer without incurring a foreign exchange rate 

risk. Also, with prices and wages being easily and instantly comparable across the euro 

area, market participants can readily exploit any arbitrage opportunities between national 

markets which, in turn, will increase overall market efficiency. For example, traders will be 

able to ship cars from Italy, where they are cheap, to France, where they are dear, without 

fear that currencies will move against them. Transparent pricing will increase competition 

because it will be easier for companies to sell across the euro zone and for consumers to 

shop around. That should force European companies to restructure faster, further 

boosting economies. The single currency is expected to boost development of a liquid 

euro-wide capital market, lowering the cost of capital and improving its allocation. 

Reflecting the upcoming prospects, European investors have already started to realign 

their portfolios with several trillion dollars of shares expected to change hands. 

Brokerage firms, including Travelers Group Inc.' s Salomon Smith Barney and 

Dresdner Bank AG' s Kleinwort Benson are already moving away from a country-oriented 

approach to investment research to one that focuses on industries, regardless of the 

location of specific companies. Smaller investment firms are being forced to reinvent 

themselves as specialists. Instead of remaining experts on, e.g., Scandinavia, some brokers 

in that region are recasting themselves as experts in forestry, pharmaceuticals and 

telecommunication, thereby broadening their coverage to include companies in those 

industries across Europe. According to financial experts, the shift from mainly country-
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based to mainly industry-based portfolios can take as long as 20 years to be completed, 

but stock performance has already begun to break free of country considerations5
. 

In anticipation of vanishing currency fluctuations within the I ]-country euro zone, 

companies are repositioning themselves in Europe ' s soon to be single market with about 

360 million consumers. As exchange rates serving as a buffer between country markets 

cease to exist, companies are facing a higher level of competition. With international 

investors who are becoming increasingly flexible once the euro is in place, European 

companies are forced to boost efficiency levels. As a result, they increasingly divest non-

core businesses and expand across country borders within their industry sector to generate 

economies of scale and even adopt international accounting standards to make their 

financial situation more transparent. The dramatic increase in the number of corporate 

control transactions within Europe over the last few years provides evidence that a new 

area of asset allocation across Europe has already begun. 

Based on the assumption that industry factors have gained relative importance in 

determining individual company 's stock returns, as will be discussed in part l , part II of 

this dissertation will analyze the valuation effects of mergers and acquisitions 

announcements on rival firms within national boundaries and across European countries. 

Numerous studies have shown that stocks of target companies experience positive 

abnormal returns upon the announcement of the upcoming M&A transaction6 To the 

5 The opinions of several financial managers on the impact of the euro on international portfolio 
construction were publicized in "Euro bursts borders for stock pickers" Wall Street Journal (17/09/1998) : 
p. 17. 
6 For example see Dodd (1980). Dennis and McConnell (1986), Scanlon et a!. (1989) and Schwert 
( 1996). 
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degree that rivals are perceived to share the target ' s financial attributes, they themselves 

can experience abnormal stock returns upon the announcement of the original transaction. 

These so called spillover effects, however, were limited to companies ofthe same industry 

and remained within the boundaries of the domestic market. 

Given the anticipated shift in asset allocation in the wake of the ongoing formation 

of the EU, it is quite likely that spillover effects of M&A announcements can be detected 

beyond country borders. This study develops the argument that, e.g ., the takeover of a 

German pharmaceutical company can generate spillover effects that can ripple through 

Europe 's whole pharmaceutical industry crossing geographical market lines. I will 

therefore analyze whether the cross-country industry composition can determine the 

transformation of originally intra-industry valuation signals of M&A transactions into 

inter-country return effects. The market for corporate control will be used as an indicator 

for the degree to which European markets have already become homogeneous. 
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Chapter 2 

Review of Literature 

The literature review in this chapter is intended to serve as background for the 

evaluation of the subsequent analytical and empirical work. The area' s related research is 

presented in the following order: benefits of international diversification, industry structure 

as a source of international diversification benefits, sources of wealth gain in corporate 

control transactions, intra-industry effects, and intra-industry effects of corporate control 

transactions. 

Benefits of International Diversification 

As a consequence of the work of Grube) ( 1968), diversification across country 

borders as a means to reduce portfolio risk has been well known. While early studies 

focused on diversification effects due to investing directly across different local markets, 

(e.g., Solnik (1974) and Adler and Dumas (1983)), recent studies by Detzler (1996) and 

Lee Woon ( 1996) have focused on internationally diversified mutual funds as a means to 

portfolio diversification. The authors generally concluded that international diversification 

can lead to a more favorable risk-return relationship then US investors whose portfolio 

solely consists of US stocks if: (1) real GDP growth rates abroad are higher; (2) return 

correlations between foreign markets and the US market are low; and (3) foreign 

exchange rates appreciate, that is, the value of the foreign currency increases in US dollar 

terms. 
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However, if national stock markets are cointegrated, gams from international 

portfolio diversification may be limited . Along those lines, a number of authors have 

examined the correlations between returns in various national stock markets, normalized 

to a common currency, e.g ., Solnik (1973), Hilliard (1979), Engle and Granger (1987), 

Eun and Shim (1989), and Taylor and Tonks (1989). The authors have shown that 

movements in stock prices in different countries are almost unrelated. But no attempt was 

made to identifY the underlying source of these low return correlations. 

There seems to be, however, a lead-lag relationshjp between the US stock market 

and other major non-US stock markets, as revealed by Agmon (1972). Bennett and 

Kelleher (1988) assessed the sensitivity of non-US stock market returns to changes in US 

stock market returns over several subperiods, suggesting an increase in sensitivity over 

time. During the month of October 1987, the sharp decline in US stock prices triggered a 

downturn of stock prices around the world, accounting for losses between 23% 

(Germany) and 50% (Hong Kong and Australia) . As suggested by Byers and Peel (1993),7 

stock market correlations were generally higher after the October 1987 crash than before 

the crash but overall remained at fairly low levels . 

7 The authors ' multivariate approach using Granger-Causality tests, however, could not yield any 
significant evidence for an overall level of market cointegration among the US, UK, Japan, Germany, and 
the Netherlands, except for some weak evidence on cointegration between the Japanese and the US 
market 
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Industry Structure as a Source of International Diversification Benefits 

Few papers have actually tried to explain the low comovements between markets 

and the cross-sectional differences in return volatility. Lessard (1974 and 1976) first 

documented the influence of industry factors on country index returns. To the extent that 

countries differ in their industrial composition, an implication of Lessard ' s results is that 

industry plays a role in explaining national market volatility, although he did not test the 

empirical magnitude of this role. 

Solnik and de Freitas (1988) regressed individual stock returns on global, national 

and industry factors and conclude that national factors dominate the explained part of 

stock price variance. Grinold, Rudd, and Stefek (I 989) investigated the decomposition of 

local currency-denominated individual stock returns into a local market factor return, an 

industry return, and other factor returns that were based on company attributes such as 

size and yield . Using a cross-sectional model, the authors find that both industry and 

country factors explain parts of the stock' s return behavior. The authors also showed that 

returns to companies in different countries can be influenced significantly by exposure to 

global industry and common factors that cut across country boundaries. 

Drummen and Zimmermann (1992) analyzed daily local currency returns on 1 OS 

stocks from 11 European countries over the 1986-1989 period in search of determinants 

of stock price volatility. Factor analysis, as well as analysis of variance with currency, 

market and industry factors show that national stock market factors dominate stock return 

variances, even after adjusting for currency, world stock market, European stock market 

and industry trends. The country factor explained 19% of the sample ' s average stock 
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variance, whereas the impact of the world market and the European market was 11% and 

8%, respectively. Industry trends only accounted for about 9% of the sample ' s average 

return volatility. 

Roll (1992) argues that industrial composition is important for explaining cross

sectional differences in volatility as well as the correlation structure of country index 

returns. An investment in the Swiss market index is biased towards the pharmaceutical 

industry whereas an investment in the country index of the Netherlands constitutes a high 

bet on the energy sector. As industries are imperfectly correlated, country indices with 

different industry compositions will only reflect this imperfect correlation. Unfortunately, 

Roll only had data on aggregate country index returns available, and therefore could not 

separately estimate country effects . On these grounds, Heston and Rouwenhorst (1994 

and 1995) dismiss the magnitude of Roll ' s findings . The authors generally argue that the 

results of most papers in this area are difficult to interpret because they use the return on 

industry portfolios to approximate for industry factors and country index returns to 

approximate for national factors . If industrial composition differs across countries, country 

indices will be confounded by industry effects, and industry indices will contain country 

effects. Thus, to accurately distinguish between these to effects one must separate country 

effects from industry-driven sources of return variation. Heston and Rouwenhorst 

accomplish this by measuring the difference of each industry and country index from the 

average firm in their European country index sample, which was equivalent to measuring 

industry and country effects relative to the European market index. Having analyzed the 

monthly stock market returns of 12 European countries from 1972 through 1992, the 
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authors found that industrial structure explains very little of the cross-sectional difference 

in country return volatility and concluded that the low correlation between country indices 

is almost completely due to country-specific sources of return variation 8 As returns on 

international portfolios are largely country-driven, international portfolio managers should 

pay more attention to the geographical composition than to the industrial composition of 

their portfolios. 

None of the previous papers, however, cover the period of vast harmonization and 

assumed integration of financial markets within the EU, which gained momentum after the 

declaration of the "Common Market" in 1992. The drive toward a single European 

currency is harmonizing fiscal policies, which leads to the synchronization of the business 

cycles of individual European countries. The reduced divergence in economic growth rates 

across Europe increases the degree of comovement between the individual European 

stock markets, again, especially in anticipation of the euro. Consequently, it seems 

plausible that while country specific return factors have become increasingly homogeneous 

among the countries of the EU, industry specific factors have gained relative importance in 

explaining individual company' s stock returns. 

Beckers, Connor, and Curds ( 1996) applied a set of factor models, which contained 

a global market factor, a country factor, and a global industry factor. The applied factor 

models differed in terms of their predetermined factor weights. Based on a 19-country 

8 Using more recent data, Rouwenhorst (1999) found support for their findings . In both papers, however, 
the authors did not break economic sectors down into single industries. As the degree of homogeneity 
differs across industries, an industry factor analysis conducted at the single industry instead of the 
economic sector level is likely to show an increase in the return sensitivity of individual companies to 
single industry factors . 

14 



return sample the authors concluded that the global market factor explains 21 percent of 

the typical equity return variance, country factors explain an additional 14 percent, and 

global industry factors an additional 4 percent. The relatively low additional explanatory 

power of the global industry factor, which is even lower then estimated by Drummen et 

al. , is puzzling but and partly be explained by the fact that the data set included non-EU 

markets with a very dominant country factor and did not cover the most recent, and, with 

regard to the European integration process most important 4 years . 

Freimann ( 1998) already found evidence of a higher overall level of comovements 

between some European countries. He looked at monthly return data of equity markets 

based on capitalization-weighted averages covering the period 1975-1996 of 7 European 

markets. Unfortunately, no explanation was given for the authors reasoning to select only 

7 European markets given the fact that the EU currently has 15 member states. Freimann 

solely argues that the slight increase in country market return correlation over the last few 

years is due to the harmonization of country specific factors such as the fiscal and 

monetary environment. He neither addresses the potential confounding effect of country 

and industry factors nor does he question the reasons for the remaining degree of non

correlation among European markets . 

Even after the introduction of the euro, which abolished exchange rates as a factor 

of risk, the return behavior of national markets within the EU is not homogeneous. 

Consequently, this dissertation attempts to explain this phenomenon by investigating the 

following questions that remain unanswered: (1) Has the relative importance of country, 

sector, and industry factors in explaining individual company's stock return behavior 
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changed in the wake of the formation of the European Union and the anticipation of the 

single European currency? (2) Do cross-sectional differences and non-stationarity in the 

stock return sensitivity to country, sector, and industry factors exist? (3) Has industry 

structure already become the driving force of diversification effects in European stock 

portfolios? 

Sources of Wealth Gain in Corporate Control Transactions 

For about four decades, academic studies have argued about the phenomenon of 

corporate control transactions in terms of motivation and outcomes. Most studies in this 

area have isolated only narrow causalities, e.g., determinants of efficiency gains of 

horizontal bank mergers (Rhoades 1993 ), which were not designed or simply failed to 

draw generally applicable conclusions. However, given the abundance of research 

conducted in this area, likely contributions to a net increase in market value following a 

merger or acquisition can be categorized as either operating or financial in nature 

(Lewellen 1971 ). The operating list would encompass five major sources of wealth gains. 

The first major source is the opportunity to create economies of scale or other direct 

efficiencies in manufacturing. Markets usually react positively to announcements of 

M&As, depending upon the degree of overlap with the target business. In other words, 

the larger the scale of potential efficiency gains through a streamlined combination of 

related operations, the more positive the wealth effect for the bidding company (Houston 

and Ryngaert 1997). The same holds true for the long-term wealth effect of corporate 
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control transactions (Madura and Wiant 1994). The degree to which operating similarities 

exist does not onJy affect the valuation of the combined corporate entity, but also the 

valuation of industry rivals . To the degree merger-induced synergy effects are due to firm 

specific characteristics that are shared by rivals, merger announcements lead to positive 

abnormal returns on rivals ' stocks. Those intra-industry effects are particularly 

pronounced for stocks of companies that are perceived to be the next takeover candidates. 

However, realized efficiency gains generally seem to fall short of its promises, indicating 

that management's cost-cutting measures are not implemented prudently or are not 

thorough enough to reap all of the benefits of the merger-induced efficiency potential . 

The second major source is the enhancement of competitive sales positions through 

augmented monopoly power or the appeals of a more complete product line. On of the 

latest examples of this category are the $1 0. 3 5 billion bid for Assurance Generales de 

France (AGF) by Allianz Holding AG, Germany to reclaim leadership of Europe' s 

insurance industry (Wall Street Journal 11/24/97), Germany's Volkswagen takeover of 

British luxury car manufacturer Rolls Royce, and the mega-merger of the automobile 

giants Daimler and Chrysler of Germany and the US, respectively. 

The third major source 1s provided by complementary research and basic 

technological expertise relating to new products. Berkovitch and Narayanan ( 1993) 

concluded that synergy is the primary motive for takeovers with positive total gains. 

Empirical results of a study based on the 50 largest US mergers during 1979-84 revealed 

that merging firms experienced asset improvements relative to their industries, leading to 

higher operating cash flows (particularly for firms with overlapping businesses). Research 
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and development expenditures, however, where not reduced m the post-merger era, 

boosting the companies' market positions even further . 

A convenient fit of scarce managerial skills leading to greater administrative 

efficiency is the fourth major source of M&A-induced wealth gains. This notion motivated 

most of the conglomerate M&A transactions during the 1960s and 1970s. Berger and 

Ofek (1995) found , however, that the average valuation effect was a loss of 13% - 15%. 

The fact that diversification losses were smaller when segments of the diversified firms 

were in the same 2-digit SIC-codes, only supports the importance of operating synergies. 

Kaplan and Weisbach ( 1992) found in a sample of large acquisitions occurring between 

1971-82, that almost halfofthe target firms were divested by the year 1989. Diversifying 

acquisitions are 4 times more likely to be divested than related acquisitions. 

Finally, mergers and acquisitions (M&As) have become a corporate means to 

entering markets that are new geographically, socio-economically, and politically in 

today' s world of increasing globalization. In Japan, for example, cross-country mergers of 

US and domestic firms opened US companies the opportunity not only to gain market 

acceptance in Japan but also to access low cost financing through Japanese Kareizu-like 

organized financial institutions. US mergers with domestic firms in the Peoples Republic 

of China, on the other hand, seem particularly appealing in light of the free trade 

limitations imposed by the ruling communist regime (not to mention the market potential 

in the wake of a possible, long-term change in the country ' s political structure). Some 

countries, such as Russia ' s neighbors Tschertschenien, the Czech Republic or Kasachstan 

(formerly belonging to the Soviet Union), grant foreign companies access to their 
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domestic markets only on the condition that their domestic industries will not be left 

outside. For western companies engaging in mergers or acquiring minority stake holdings 

in domestic companies are the only means to penetrate those emerging markets. 

The phenomenon of conglomerate merger has commonly been explained by financial 

synergies or opportunities such as ( 1) taking advantage of transient errors in the market 

valuation of acquisition candidates, (2) utilizing the unused debt capacity of an acquired 

firm subsequent to a merger, and (3) obtaining a diminished variability of total corporate 

earnings through the portfolio diversification implied by conglomeration. 9 

To assume, however, that valuation errors exist large enough to justify the 

transaction costs involved in a corporate control transaction, is fairly unrealistic for two 

reasons: First, markets do react quickly to new information. Publicly accessible, favorable 

information such as the undervaluation of a company, would encourage investors to buy 

stock of the company in question way before the undervaluation can become significant 

enough to turn that company into a potential takeover target. 

The assumption of information asymmetry does not apply in this context since 

private information, by definition, is shared among insiders and not with outsiders, 

preventing them from becoming corporate bidders. Second, successful takeovers do 

require a premium to be paid over the target's current market value, diminishing the 

possibility of "bargain" takeovers even more. 

9 The foundation of this line ofreasoning can be found, e.g., in Mead ( 1970). 
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The notion of a merger-induced increase in debt capacity that is due to a decrease in the 

earnings variability of the combined entity can be dismissed with the same argument that 

applies for possible diversification effects: Any investor can achieve such diversification 

effects by simply creating a portfolio of stocks from different companies. As investors do 

not have to rely on companies ' M&A to create diversification effects, there is no reason 

for the market to value a combined corporate entity higher than two separate entities (in 

fact , many reasons exist to suggest the value of the merged company to be less, which 

will be discussed later). Lewellen (1989), for example, could not find any empirical 

evidence for the creation of value enhancing diversification effects in 203 NYSE-

acquisitions between 1963-84. Therefore, it may appear that any wealth gains created by 

M&A transactions are largely due to operating synergy effects as opposed to financial 

synergy effects. 

Wealth effects of M&A transactions are contingent upon a variety of factors . 

Among others, the following relationships between have been identified: 

1. The wealth effect to bidders is related 10
: 

positively with (1) capital ratio ofthe bidder, (2) size ofbidder, (3) Tobins 'q of 

bidder, and (4) level oftarget's free cash flow. 

negatively with ( 1) the relative size of the target, and (2) the existence of anti-

takeover charters or strategies such as crown jewel defenses, litigation, lock-up 

options or poison pills . 

10 For example see Lang, Stulz, and Walking ( 1989), Morek. Shleifer, and Vishny ( 1990), Doukas ( 1995), 
and Kenneth ( 1996). 
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2. The wealth effect to the target is related u : 

- positively with (1) the profitability ofthe bidder, (2) Tobins'q oftarget, and (3) 

degree of industrial relation with bidder. 

- negatively with (1) the capital ratio of the target, (2) the pre-acquisition 

performance of the target, and (3) the existence of employee stock ownersrup 

plans (ESOP). 

3. The overall wealth effect is contingent upon ( 1) bidder' s past performance, (2) 

degree of overlap of operations, (3) degree of common stock financing, and ( 4) the 

participation of outside takeover specialists. 12 

The distribution of the merger-induced wealth gain among the securities holders 

depends upon the nature of their securities. Numerous empirical studies, e.g., Dennis and 

McConnell ( 1986), suggest that gains are generally experienced by holders of the 

following target's securities: common stocks, preferred stocks, and convertible bonds. 

Whereas no gains or losses tend to be experienced by (I) holders of acquirer ' s following 

securities: convertible bonds, non-convertible bonds, and non-convertible preferred stock 

and (2) by holders oftarget's non-convertible bonds. 

11 For example see Scanlon, Trifts. and Pettway ( 1989). Berkovitch and Khanna ( 1990) and Gordon and 
Pound (1990). 
12 For example see Bowers and Miller ( 1990) 
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The use of cash as opposed to stocks as a means of exchange seems to depend 

upon, that is, is inversely related with ( 1) the capital ratio of the bidder, (2) the target size 

relative to the bidder, (3) the target's pre-acquisition operating performance, (4) the 

acquirers' growth opportunities, and is positively with the degree of institutional holdings 

and block holdings. Whereas the likelihood of becoming a target of corporate control 

transactions increases with: ( 1) the level of free cash flow, (2) the capital ratio, (3) the 

amount of tangible assets, and ( 4) the degree of diversification. 

Based on these identified sources of M&A-induced wealth gains, a set of explanatory 

variables will be used in part II to analyze cross-sectional differences in intra-industry and 

inter-country effects. 

Research on Intra-Industry Effects 

Intra-industry effects have been analyzed for a variety of corporate decisions. Pyo 

and Lustgarten (1990) proposed that the amount of information about one firm conveyed 

by management forecasts of another firm in the same industry depends on the earnings 

covanance between the two firms and the forecast firm's earnings variance. The 

covanance reflects the competitive relation between the two firms and the vanance 

represents noise contained in forecasts . 

Lang and Stulz ( 1992) found that bankruptcy announcements have both a contagion 

effect and a competitive effect on other firms in the same industry. The contagion effect is 

the wealth loss experienced by firms with cash flow characteristics similar to those of the 
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bankrupt firm because the bankruptcy announcement conveys information about the 

present value of the cash flows for these firms The competitive effect is the wealth gain 

experienced by competitors because the bankruptcy announcement conveys information 

about the present and future competitive position of firms in the bankrupt firm ' s industry. 

The authors showed that the competitive effect is dominant in industries where leverage 

and the degree of competition is low. As liquidation announcements can signal a change in 

industry conditions and in the market structure of the industry, rivals may experience 

valuation effects. Akhigbe and Madura (1996) found these valuation effects on average to 

be negative and significant. The authors state that while there may be an upward pressure 

on rival portfolios prices, because of competitive effects, there is a more dominant 

downward pressure on average, caused by the contagion effects. 

Cheng and McDonald (1996), however, found that the direction ofthe intra-industry 

effect of bankruptcy announcements varies across industries. The study reports positive 

abnormal returns in an airline industry sample but negative abnormal returns in a railroad 

sample. The findings provide support for the market structure hypothesis but cast doubt 

on the contagion effect hypothesis. Along these lines Slevin, Sushka, and Polonchek 

( 1992) had found that intra-industry effects of seasoned equity offerings depend on the 

type of industry. While rivals generally experienced negative abnormal returns following 

seasoned equity offerings, no such effects could be found among banks. 

Analyzing intra-industry effects of downsizing announcements, Sun and Yang 

(1998) disagree with Lang and Stulz (1992) in that the experienced contagion effects on 
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rival returns prevailed over the competition effects, leading to an overall decrease in stock 

prices of rivals following downsizing announcements. 

Intra-Industry Effects of Corporate Control Transactions 

Eckbo (1983) was one of the first to document the announcement effect of 

horizontal mergers on the stock performance of rival companies. To account for any 

contemporaneous cross-correlation of returns, the author pooled the rivals of each merger 

into one equally weighted industry portfolio. Over a seven-day event window, significant 

cumulative abnormal returns (CAR) were found for the portfolio of rival companies. 

These positive intra-industry effects were explained by the productive efficiency 

hypothesis, which states that merger announcements signal new information indicating that 

the resources of the rivals can be more efficiently employed. Assuming the market for 

corporate control is efficient, any positive CAR of rivals can therefore be the result of an 

increase in the probability of a rival becoming the target for a subsequent corporate 

control transaction. 

Mitchell and Mulherin ( 1996) studied industry-level patterns in takeover and 

restructuring activity during the 1982 - 1989 period . Across 51 industries, the authors 

found significant differences in both the rate and time-series clustering of these activities. 

The intra-industry pattern in the rate of takeovers and restructurings are directly related to 

the economic shocks borne by the sample industries. Linking economic shocks with 

takeover activity suggests that the announcement of a takeover of one firm in an industry 
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should be accompanied by a positive revaluation of other industry members. This 

implication was tested for a takeover sample of 607 firms by computing abnormal returns 

for value weighted portfolios of firms in the same industry. A CAR of0.5% was found for 

the rival portfolio in the month of the original takeover announcement. These results 

concur with Eckbo ' s findings and Slovin, Sushka, and Bendeck' s (1991) documentation of 

a positive industry stock price reaction to the announcement of 128 going-private 

transactions. The authors conclude that takeovers and restructurings are driven by 

industry shocks, the positive response to takeover announcements by industry members 

could represent the anticipation of ongoing restructuring throughout the industry. 

Summary 

In spite of the ongomg discussion among academics about the "motivational 

justification" of M&As, "where to find" and "how to identify" sources of merger-induced 

wealth effects or "what the long-term implications might be", the number of corporate 

control transactions has increased throughout this decade. As globalization increases 

competitive pressure, companies are forced to streamline operations, reverse 

conglomerations, enter new markets, and form cross-border alliances. Contrary to what 

Barnea et a!. wrote in 1981 , the market for corporate control works. In fact, corporate 

control transactions in their various forms are the tools to a process that once was so 

eloquently described as "creative destruction" (Schumpeter 1950). 
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In summary, the ongoing harmonization of Europe' s political, legal, and economic 

environment has sent shock waves through industries across country borders. Those 

waves, in turn, have triggered a process of corporate restructuring as companies all over 

Europe are redesigning their investment strategies. Therefore, with the anticipated shift in 

asset allocation in the wake of the ongoing formation of the EU, it is quite likely that 

spillover effects of corporate control activities can very well be detected beyond country 

borders, as inter-country effects. The more similar the industrial structure of national 

markets, the more pronounced these valuation effects are expected to be. By the same 

token, the degree of homogeneity within a European industry should be positively related 

with M&A-induced announcement effects. Finally, this study makes a case for using the 

magnitude of the inter-country spillovers as a means to gauge the degree of market 

integration. 
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Chapter 3 

Background and Hypotheses 

Standard asset-pricing theory 13 suggests that investors can minimize overall portfolio 

risk, for a given expected return, by diversifying among assets that have a low 

correlation. Based on this principle, low correlation among international equity markets 

generate positive portfolio effects through diversification.14 As countries ' stock markets 

in general have become more correlated over time, regional differences in the form of 

country clusters can be identified.15 This is particularly true in case of the European 

Union. Roll (1992), for example, noted that the salience of intra-European links had been 

amplified more recently . During the period 1988-1991 , correlations among 91 pairs of 

European countries averaged .49 and among 36 pairs of EC members as high as .54, 

while correlations among 185 other pairs of countries averaged as low as .23 1 6 

According to Frankel ( 1991 and 1994 ), the removal of barriers to international 

capital movements since the 1970s is the dominant factor in explaining the overall 

increase in cross-country correlations. 17 

13 For example in fom1 of the capital asset pricing model (CAPM), as introduced by Sharpe (1964), Lintner 
( 1965), and Black ( 1972), which was largely based on the work of Markowitz ( 1952). 
14 Along the lines of Grube! ( 1968) and Levy and Samat ( 1970), Grauer et al. ( 1987) and Jorion ( 1989a) 
have updated the early findings of Solnik (1974) and Adler and Dumas (1983). 
15 For example see Jorion (1989b). 
16 These results find support in the works of, e.g .. Heston and Rouwenhorst (1994), Steil (1993), and most 
recently Freimann (1998). 
17 Tests of short-term arbitrage suggest that the most rapid rates of liberalization in the 1980s were 
recorded (in order) by Portugal , Spain, France, Denmark, Italy, Gem1any, Switzerland, and the 
Netherlands. Austria, Belgium, and the UK already had low barriers to capital movement in the early 
1980s. 
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Driven by financial regulation, changing opportunities for investments and bank 

disintermediation, European securities markets have become even more integrated and 

liquid since the declaration of the "common" European market in 1992. The changes 

have been associated with the placement of large sovereign debt issues, which provided 

strong incentives to develop liquid and efficient secondary bond markets, and the 

accumulation of large stocks of public debt, which raised yields on government securities 

thereby making them an attractive alternative to bank deposits. Facilitated by the recent 

convergence of macroeconomic policies, greater capital mobility has contributed to 

market integration by linking national securities markets, reducing bond spreads, and 

increasing comovements in bond and equity returns across EU countries. 18 

The most profound changes affecting Europe ' s financial markets that ultimately lead 

to a higher level of market integration can be grouped into six categories: technical 

aspects, supply-side and liquidity aspects, demand-side and liquidity aspects, exchange 

rate aspects, legal and regulatory aspects, and fiscal and monetary aspects . 

Technical Aspects 

As foreign exchange rate fluctuations have been decreasing significantly in 

anticipation of the single European currency, investors pay more attention to other 

elements of risk, such as trading practices and settlement procedures. 

18 As indicated in the works of Artis et al. ( 1990), Frankel et al. (1993), and Eijffinger et al. (1995). 
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New trading systems and inter-exchange alliances Since 1991, the trading structure 

through which London dealers made their markets in continental equities, the dominating 

Stock Exchange Automated Quotation System International (SEAQ-1), a computer-based 

trading network somewhat similar to the Nasdaq, has become under increasing 

competitive pressure from new electronic continuous auction markets, particularly the 

CAC in Paris and IBIS in Frankfurt. Nevertheless, London dealers are still the primary 

source of liquidity for large block transactions and for program-trading in a significant 

number of continental stocks, even though they engage in considerably less customer 

dealing in continental equities, and considerably more brokering through the continental 

bourses (Pagano 1996). 

Under the influence of SEAQ-I, the European dealer market has become a pan-

European telephone and proprietary data screen network which operates in tandem with 

the electronic auction systems of the national exchanges. Although the two independent 

market layers compete for customer orders, one also depends upon the liquidity generated 

by the other. With the introduction of continuous electronic trading on the European 

continent markets became more liquid. As a result, even London dealers19
, in a quest to 

execute large orders cost-effectively, started to use national auction markets to work off 

their excess positions. 20 And while the dealer market spreads throughout continental 

19 In a Financial Times interview (October 26, 1995), the Head of Equities of Natwest Securities, a 
SEAQ-I market maker, Joe Lafferty explained the companies decision to route more orders through 
continental Europe instead of working the SEAQ-1 order book. "Although London remains the most 
active center in the world of European equities, we believe that our clients can benefit significantly from 
the growing sophistication and transparency of local dealing systems in Europe." 
20 Pagano et al . (1991) found evidence that the unwinding of trading positions by SEAQ-1 dealers can not 
on1y impact prices on domestic auction markets but even lead them. 
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Europe, order-driven electronic trading systems such as Instinet or Tradepoint are 

competing in London with SEAQ-1. 

Screen-based quotation and auction market systems provide the almost 

instantaneous dissemination of trading information, allowing arbitrageurs to keep the two 

types of markets strictly in line with each other. 21 Meanwhile, investors seem to benefit 

from the coexistence of the two market types in Europe. Depending on their individual 

transaction needs, they can either execute large blocks through the dealer market without 

the execution risk, that is, the risk that price changes occur before the entire order is filled, 

or place lower volume orders with auction markets thereby enjoying a relative small bid-

ask spread. 22 

The European Commission, as the executive branch of the European Union, 

formulated its vision of how the creation of Europe' s single market would affect the 

environment of financial markets in the "White Paper" of 1985: 

"Work currently in hand to create a European securities market system, based on 

Community stock exchanges, is also relevant to the creation of an internal market. This 

work is designed to break down barriers between stock exchanges and to create a 

Community-wide trading system for securities of international interest. The aim is to link 

stock exchanges electronically, so that their members can execute orders on the stock 

market offering the best conditions to their clients. Such an interlinking would 

substantially increase the depth and liquidity of Community stock exchange markets, and 

21 E.g., Panetta (1991) documented price comparability between dealer markets and auction market. By 
the same token, Brown (1994) found prices among the electronic dealer markets SEAQ-1 and the German 
illiS comparable. 
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would permit them to compete more effectively not only with stock exchanges outside the 

Community but also with unofficial and unsupervised markets within it. "23 

It has recently become clear, however, that the Commission ' s view of networking 

but preserving national exchanges will not be carried out. Instead, concentration among 

the European exchanges is starting to materialize. The top two stock exchanges in 

Europe, London and Frankfurt, announced in July of 1998 plans to effectively merge their 

trading systems in light of the introduction of the single currency, the euro, turning cross-

border securities' transactions virtually into local deals? 4 On November 18, 1998 the 

Madrid stock exchange announce its intention to join the Anglo-German alliance. With 

Milan and Amsterdam indicating similar intentions only a few days later, France's finance 

minister, Dominique Strauss-Kahn, declared that Paris was immediately joining as well . It 

is therefore very likely that a European-wide equity market for blue-chip stocks will 

emerge into a screen-based automated order-driven trading system, resembling Germany' s 

IBIS. Such a pan-European trading system should further increase cross-border equity 

trading, and enhance both, the integration of national markets and overall market 

liquidity. 25 

22 As documented by de Jong et al. (1995). 
23 Subsequently, the European Commission drafted a proposal for an Investment Services Directive (lSD) 
in December of 1988. The proposal was aimed at liberalizing the cross-border provision of investment 
advice, brokering, dealing, and portfolio management by, e.g. , granting European-wide cross-border 
market access for investment firms . The draft was amended in January 1990, adding further liberalization 
measures relating to the cross-border expansion of trading systems via remote membership. 
24 The first European trading system to effectively merge were the options and futures exchanges of 
Germany and Switzerland (Deutsche Terminoorse DTB and Swiss Options and Financial Futures 
Exchange SOFFEX, respectively). 
25 While this dissertation was written, the NOREX, an alliance between Copenhagen stock exchange and 
OM Stockholm exchange began trading in June of 1999. EURONEXT, and alliance between Paris, 
Amsterdam and Brussels exchanges was announced March 2000 with trding expected to begin year end 
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Custodial treatment As clearance and settlement procedures can negatively affect cross-

border equity trading by inducing additional transaction costs, a planned single European 

central securities depository (CSD) would further reduce the few remaining barriers to 

frictionless European-wide trading activities. Already exchanges are beginning to behave 

more like businesses, that is, outsource activities that are not essential to core, trading-

related tasks to boost efficiency levels. While private electronic vendors such as Reuters or 

Bloomberg already offer trading capabilities in addition to their traditional real-time 

information packages, specialized institutions such as Cedel or Euroclear facilitate cross-

border custodial services. 26 

Supply-Side and Liquidity Aspects 

Market liquidity levels have overall increased substantially across European stock 

markets. The following driving factors can be identified: First, the remarkable growth in 

privatization of state-owned companies. With the UK being the first European country to 

launch a privatization program of significant scale, Germany and France following, and 

Italy and Spain subsequently initializing similar programs, the number of exchange listed 

medium- and large companies has increased over the last few years. As national exchanges 

increase the ease with which new firms can be listed, the small company market segment 

2000. Shareholders of the London Stock Exchange and the Deutsche Borse approved a merger in May 
2000. The combined entity will be headquartered in London and was named " iX" for international 
exchange. Earlier that month, Nasdaq and iX agreed to a joint venture. 
26 Along the same lines, the Chicago Stock Exchange announced in September of 1995 its intention to 
subcontract clearing, settlement, and depository services. 
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has recently experienced relative high growth rates as well . Rather than trading small 

stocks side by side with large stocks in the same market segment, new markets designed 

to accommodate the needs of small corporations and venture capitalists. 27 

The second liquidity-driving factor is the securitization of European finance . 

Encouraged by greater uniformity in market practices, more transparency in market 

pricing, and the anticipation of the exchange risk eliminating single European currency, 

private entities are issuing more bond and equity securities across European borders than 

ever instead of financing their operations through bank loans. 28 Mirroring the expansion in 

cross-border trading in financial assets, firms are increasingly turning to international 

securities markets to raise funds . International issues of equity have overall risen during 

the 1990s for firms located in industrial countries. The most dramatic increases during this 

period, however, can be found in Europe where international equity issues rose by about 

6,300%, 6,200%, 960%, and 850% for firms located in Italy, Germany, Sweden, and 

France, respectively. 29 

Liquidity determines the speed of information traveling through securities markets. 

With European markets becoming highly interrelated and liquidity levels reaching 

unprecedented highs, cross-border arbitrage forces prices almost instantaneously towards 

27 Examples of recently created small company markets are the Amsterdam lnterprofessional 
Dealing/Alternative Investment Market in London (AIM), the Nouveau Marche in Paris, the Neue Markt 
in Frankfurt, and the (pan)-European Association of Securities Dealers Automated Quotation System 
EASDAQ. 
28 In the European Union, bank loans comprised about 57 percent of all outstanding financial asset at the 
end of 1995. By contrast, US bank loans accounted for only 22 percent of total assets outstanding. 
29 Source: Capital Data Bondware 
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equilibrium levels. As a result, valuation differences between national markets tend to 

disappear which, in turn, leads to an increase in market correlations within Europe. 

Demand-Side and Liquidity Aspects 

As barriers to financial market entry vanish30
, the level of competition among 

national exchanges, dealer and auction markets, and private issuers has led to an 

unprecedented degree of financial market efficiency and uniformity. As a result, not only 

cross-border trading activities have increased significantly over the most recent years but 

also cross-border holdings. 

According to IMF statistics, gross and net flows of foreign portfolio investments 

have almost increased 200 times since 1970 for the Group of Seven countries. 31 Another 

measure of capital market integration is cross-border securities transactions, which 

increased from less than 5% of GDP in 1975 in the major advanced countries to between 

one and seven times GDP as of 1997. While securities transactions between US and 

foreign investors, for example, totaled $17 trillion in 1997, foreign participation in 

securities markets in Europe is even higher than in the US . In fact, about half of all equity 

transactions for firms located in the European Union take place outside the home 

country.32 

30 The ongoing implementation of the EU Investment Services Directive (lSD), grants securities firms, 
portfolio managers, and investment advisories European-wide remote market access, making a market 
participants geographic location irrelevant. 
31 IMF, Balance of Payments Statistics Yearbook 
32 Goldstein and Mussa ( 1993) 
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Equity holdings by EU pension funds are influenced by regulations such as those of 

minimum funding and portfolio composition, as well as features such as taxation, 

accounting standards, and the competitiveness of fund management. Regulation of pension 

funds is not only inversely related with the attractiveness of pension fund investments but 

also with the proportion of equity holdings. Pension funds in the UK, for example, are 

among the least regulated within Europe, whereas German pension funds are the most 

regulated. Compared to Germany, UK pension funds ' assets at the end of 1993 totaled 

$717 billion (82% of GDP) with about 80 percent of total assets allocated to equities 

while German funds managed $1 06 billion ( 6% of GDP) with only about 6 percent of total 

assets allocated to equities. 

However, the EU has already begun to streamline such regulations that, in the past, 

have reduced the attractiveness to companies of providing pension funds if it prevents 

portfolio managers from creating a portfolio in their choice of risk and return, thereby 

limiting their possibilities of diversification. Furthermore, the euro will eliminate foreign 

exchange restrictions on investments of pension funds and other pools of capital such as 

insurance companies. The EU matching rule, which demanded insurance companies to 

match 80 percent of liabilities by assets in that same currency, will no longer be binding 

within the European Monetary Union (EMU). Thus, insurance companies will be able to 

invest their assets in any country of the euro area, as long as their liabilities are 

denominated in euros as well . 

As institutional investors have already begun to adjust their portfolios to the new 

reality of highly integrated markets, the average portfolio, with only about 20 percent of 
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assets invested abroad, is not nearly optimally diversified. 33 Given the rule of thumb that 

an optimal portfolio should have country weights corresponding to the ratio of a country' s 

market capitalization to world market capitalization, cross-border capital flows are likely 

to further increase. The introduction of the single European currency in 1999, should 

significantly accelerate the process. 

Exchange Rate Aspects 

The disappearance of core European currencies is likely to affect the volatilities and 

cross-country correlations of euro securities prices, and hence the diversification benefits 

to international investors. Comparisons of the volatility of bond and equity market returns 

across various exchange rate regimes suggest that exchange rate volatility and securities 

market volatility are positively correlated (Bodart and Reding 1996). The authors found 

EMU countries that pegged their currencies to the German mark between January 1989 

and December 1994 to experience low volatility in both the foreign exchange and the bond 

markets. The relationship between the exchange rate volatility and equity return volatility 

was less pronounced but also positive. 34 These results support earlier conclusion by Mussa 

(1990) who presented evidence that real exchange rate movements tend to be highly 

correlated with nominal exchange rate movements. As goods prices are "sticky" in 

domestic currency, nominal exchange rate changes cause real exchange rate changes. 

33 At the end of 1996, the US market represented about 42 percent of the world market, Japan 15 percent, 
Europe 32 percent, and emerging market 11 percent. 
34 For further support see, e.g., Williamson (1985), Krugman et al. (1993 ), and Rose (1994). 
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Mussa hypothesized that if nominal exchange rate movements could be surpressed under a 

fixed-rate regime, real exchange rate variability could be surpressed as well . Thus, as the 

EMU establishes an irrevocable fixed exchange rate regime, the volatility of euro bond and 

equity returns should continue to decline within the euro zone, further enhancing the 

attractiveness of euro capital markets to foreign investors. 

Bodart and Reding ( 1996) and Frankel ( 1996) presented evidence that exchange 

rate stability is also positively correlated with cross-country return correlations of 

securities markets. To the extent that the EMU increases the economic integration of its 

member countries and the integration of their financial markets, cross-country correlations 

ofbusiness cycles in the euro zone should increase as well . Finally, the higher correlation 

of economic fundamentals of constituent countries, and the elimination of idiosyncratic 

monetary policy shocks within the euro zone would, in turn, lead to a higher correlation of 

euro bond and equity returns. 

Legal and Regulatory Aspects 

Changes with regard to European financial markets ' legal and regulatory 

environment that promote market integration can be grouped into three categories: ( 1) 

accounting standards, (2) capital requirements, and (3) corporate governance. 

Accounting standards Over the last two decades, the European Commission has drafted 

several directives that were designed to harmonize form and content of company laws 
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within the EU. Once a draft ' s provisions are ratified by the Council of Ministers, they are 

written into national law. Unfortunately, they remain subject to implementation and 

interpretation on national level (Mueller 1991). This is mainly the reason why some 

accounting disparities among member states of the EU still exist. Accounting 

measurements that are subject to discretionary treatment are, e.g., asset revaluations, 

leases, foreign currency translations, and, above all , discretionary reserves (Choi et al. 

1983)3 5 

To the extent that accounting diversity ultimately lead to valuation differences 

(Meek and Gray 1990), capital flows are directed by volume and quality of firms ' financial 

disclosures (Choi 1973 and Choi and Levich 1990). Since different accounting standards 

impose information costs on the investor, a lack of transparency, therefore, creates 

potential barriers to international capital flows . Thus, the ongoing implementation of 

international accounting standards, as suggested by the International Accounting 

Standards Committee (IASC) and promoted by the European Commission is just another 

valuable determinant ofthe integration ofEurope' s securities markets. 

35 Emenyonu and Gray ( 1992) reported that disparities in accounting standards still exist but at a lower 
level. Simmons and Azieres ( 1989), however. demonstrated the potential impact of different accounting 
standards by evaluation a fictitious company based on German and UK accounting standards. The 
resulting valuation difference was substantial: 27 million ECU in Germany versus 194 million ECU in the 
UK. 
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Capital requirements In the quest for an equal level playing field for financial market 

participants throughout European Union, the EU Capital Adequacy Directive (CAD) came 

into effect on 1 January 1996?6 The directive establishes common minimum 

capital requirements for securities business carried out by banks and investment firms . 

Although a common capital adequacy framework by itself cannot set forth cost of capital 

equality among financial institutions37
, since they are still subject to a variety of 

institutional factors such as national tax treatment, the CAD can be thought of as a first 

and major step towards establishing a competitive balance within European banking and 

securities markets . 

Corporate governance Harold Demsetz (1968) was one of the first to point out the 

inverse relationship between corporate governance and market liquidity. As ownership 

concentration increases, which is believed to be a precondition for effective corporate 

governance38
, the number of market participants decreases which, in turn, will lead to a 

reduced secondary market liquidity. Analyzing a broad sample of US stocks, Bhide (1993) 

also argued in favor of a positive relationship between liquidity and ownership dispersion. 

However, Berglof ( 1996), suggests that the relationship between corporate governance 

36 The directive was made public as Council Directive 93/6/EEC. 
37 As shown in the work of McCauley and Zimmer ( 1991 ). 
38 Gathering all the information necessary to closely monitor corporate behavior imposes significant costs 
on the individual shareholder (e.g., Grossman and Hart 1980 and Shleifer and Vishny 1986), and the 
subsequent sharing of information creates a free rider problem (e.g. Admati, Pfleiderer, and Zechner 
1992). Effective corporate control, given a widely dispersed ownership structure, is, therefore, difficult to 
achieve unless stockholders find a way to conduct themselves in an organized fashion . The underlying 
notion of "agency costs" was very eloquently documented for the first time by Jensen and Meckling 
(1976). 
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and liquidity is more complicated than Bhide believed and improvements in liquidity do 

not necessarily reduce the effectiveness of corporate control. 

Any efforts to harmonize corporate control legislation within the EU, however, have 

been generally unsuccessful (Lannoo 1994 ), mainly because of deep-rooted differences in 

the area of corporate law between Germany and the United Kingdom. Nevertheless, as 

cross-border flows of real and financial capital increases substantially, in the wake of the 

ongoing process of forming the European Common Market, especially large corporations 

increasingly rely on international funding . As a consequence, the share of the capital stock 

held by foreign investors is increasing as well . And with a growing number of institutional 

investors finding themselves intertwined in a set of different national corporate governance 

settings, convergence of governance patterns should be fostered over time. 

Fiscal and Monetary Aspects 

During the last decade, western Europe has experienced substantial economic 

integration both of markets and of policy. Each has fostered the other and responded to 

the other. This symbiosis has become most visible in form of the Single European Act, 

designed to complete the single market by elimination of non-tariff barriers, and the 

Maastricht Treaty, confirming the high degree of monetary interdependence within the EU 

and affirming the objective of adopting a common currency. 

Awaiting the start of the EMU, the scope for national monetary policy, which 

already has been constrained by the exchange rate mechanism (ERM), will disappear. 
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Instead, EMU members will collectively, acting through the European Central Bank 

(ECB), determine euro-area monetary policy. The Frankfurt-based ECB commenced 

operations on June 1, 1998. On January 1, 1999, ERM participants introduced the euro 

while their national currencies remained in circulation as quasi subunits of the euro. Euro 

notes and coins will be available to the general public by January 1, 2002, and national 

notes and coins will be withdrawn by June 30 of that year. 

Responsibility for the monetary policy of the EMU will solely and independently rest 

with the ECB, which is protected from political influence by the statutes of the Maastricht 

Treaty. Fiscal and labor market policies, however, while continued to be decided mostly at 

the national level, will be subject to closer EU surveillance. 39 While the October 1997 

Treaty of Amsterdam establishes employment policy guidelines for EMU members, the 

Stability and Growth Pact (SGP) of June 1997, covers both the implementation of the 

excessive deficit (reducing) procedure specified in the Maastricht Treaty and the medium-

term surveillance offiscal policies. 

In May 1998, on the basis of the convergence criteria established by the Maastricht 

treaty in the ares of inflation, public finances, interest rates, and exchange rates, the 

Council of the European Union recognized 11 countries as qualified to participate in the 

European Monetary Union (EMU). The countries to implement the euro as single 

common currency are: Austria, Blegium, Finland, Germany, Ireland, Italy, Luxembourg, 

39 Under Article 103 of the Maastrict Treaty, EU members recognize that their economic policies are a 
matter of concern to be coordinated within the Council of Ministers (ECOFIN). This article is the basis for 
ongoing review of member countries ' economic policies in the Council and its supporting committees, 
including the Economic and Financial Committee. 
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the Netherlands, Portugal, and Spain. Those 1 I countries, in their quest to meet the 

convergence criteria and, thus, to qualify for the EMU had increasingly aligned their 

economic policies with one another. It was the growing convergence of economic policies 

among the EU members that turned out to be the most powerful force of capital market 

integration in Europe. 

Summary and Hypotheses 

On January 1, 1999, the third and final stage of the European Economic and 

Monetary Union began with the introduction of the single common currency, the euro. On 

that date, 11 out of 15 European countries locked their exchange rates and adopted the 

euro as their common currency, with monetary and exchange rate policy handed over to 

the European Central Bank. While fiscal and labor market policies will still be conducted 

largely on a national level, the Stability and Growth Pact (SGP), agreed upon in June 

1997, and the Treaty of Amsterdam, signed in October 1997, set out surveillance 

procedures for national policies and codifies economic behavior deemed detrimental to the 

EMU-area as a whole. The growing convergence of economic policies among EU 

countries, that was initiated with the Treaty of Rome in 1978 which constitutes the 

inception of the European Economic Community, gained momentum with the Single 

European Act of July 1987 through which 12 European countries declared their 

commitment to the creation of a "common market" by 1992. Since then, European 

countries have been extraordinarily successful in aligning their economic policies. This fact 
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was officially recognized on May 1998, when the Council of the European Union 

recognized 11 countries as qualified to participate in the European Monetary Union 

(EMU). The countries to implement the Euro as single common currency are: Austria, 

Belgium, Finland, France, Germany, Ireland, Italy, Luxembourg, the Netherlands, 

Portugal, and Spain. Meeting the convergence criteria established by the Maastricht treaty 

in the areas of inflation, public finances, interest rates, and exchanges rates, in turn, has led 

to a significant increase in cross-country return correlations of securities markets. 

TechnologicaJ advancements, financial innovations and the growing interconnections 

and alliances among national securities markets have led to an almost instantaneous 

dissemination of information. The creation of pan-European order, trading, and settlement 

systems has further spurred competition and market efficiency. To further support the 

integration among European capital markets, national governments also opted to align 

their legislative settings, especially with regard to the harmonization of accounting 

standards, capital requirements, and corporate governance. Although some of these 

legislative alignments are far from being satisfactorily completed, they have reduced 

national barriers to capital market entry substantially. As a result, cross-border capital 

flows in form of portfolio investments and trading positions are at unprecedented highs. 

Growing convergence among European capital markets and the decreasing foreign 

exchange rate risk in anticipation of the single currency, has generated an enormous 

supply-side potentiaJ, as corporations all across Europe discover national and, by growing 

numbers, EU-wide bond and equity markets. By the same token, as institutional investors, 

especially pension funds and insurance companies are freed from stringent national 
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investment guidelines and private investors gradually lose skepticism of capital markets, 

the demand-side potential for capital market products is tremendously increasing as well. 

As a result, overall liquidity levels have gone up steadily throughout the last several years. 

Relative Importance of Country, Sector, and Industry Factors for Explaining European 

Stock Return Variance Based on the discussed technical aspects, supply-side and 

liquidity aspects, demand-side and liquidity aspects, exchange rate aspects, legal and 

regulatory aspects, and fiscal and monetary aspects, it seems reasonable to assume 

Europe' s financial markets to be in an ongoing process of market integration. 

Consequently, with national market boundaries disappearing, country factors should have 

become less important while industry factors have become more important as a means to 

explaining individual company's stock return variance. IdentifYing the return factor that is 

most influential to a selected group of stocks is the underlying motivation of this 

dissertation, as it should be the ultimate ingredient to any international portfolio 

diversification strategy. 

To test for the relative importance of country, sector, and industry factors for 

explaining European stock return variances, three single-factor models are applied to 

monthly return data of individual companies that are grouped by affiliation to a specific 

industry within a given country for the period of July 1994 to June 1999. The return on 

each of these single industry portfolios is regressed on the market index return of the 

country in which the companies are located . Since the importance of a stock return factor 

derives from its contribution to explaining the asset ' s return variability, the proportion of 
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the variance of the dependent variable explained by the regression model (R-squared) will 

be measured. A second and third single-factor model, using monthly returns on each 

industry portfolio ' s corresponding EU industry sector index and EU single industry index 

as the independent variable (sector model and industry model, respectively), will be 

applied in the same fashion . Dividing the sixty-month observation period into two thirty-

month subperiods of July 1994 to December 1996 and January 1997 to June 1999, any 

changes in the linear fit of the model and, thus, in the explanatory power of the return 

factor can easily be detected. Subsequently, the linear fit of the three single-factor models, 

that is, the proportion of the variance of the dependent variable explained by the 

regression model, will be compared (1) within and (2) across the two subperiods. The 

linear fit is measured in form of the If -statistic. 

If country factors were dominant during the early subperiod, 7/94 to 12/96, but have 

become less important during the late subperiod, 1/97 to 6/99, while industry factors have 

become more important as a means to explaining individual company' s stock return 

variance, then comparing regression models within each subperiod will reveal that: 

H1a: For the period 7/94 - 12/96, the linear fit of the country model is better than the 

linear fit of the sector and industry model. 

lP lP Country Model > Sector Model 

Mathematically: and 
-2 -2 
R Country Model > R lndustry Model 
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Leaving technical, foreign exchange rate, and fiscal and monetary aspects aside, 

market liquidity is related negatively with ownership concentration (legal and regulatory 

aspect) and the level ofbarriers to market entry (demand-side aspect), as well as positively 

with the degree of privatization and securitization (supply-side aspects). As market 

liquidity determines the speed with which information travels through financial markets, 

enabling cross-border arbitrage which, in turn, facilitates the elimination of valuation 

differences across markets. Ultimately, it is the elimination of valuation differences across 

markets that constitutes market integration. 

Industries in Europe differ in level of market liquidity and, therefore, in degree of 

homogeneity. The higher the degree of homogeneity within a European industry, the 

higher the explanatory power of industry factors to explaining returns on industry 

portfolios. It is hypothesized that: 

H1b: For the period 1/97 - 6/99, the linear fit ofthe industry model is better than the 

linear fit of the country model in case of industries with a predominantly 

"international" focus, e.g., banks, insurance companies, oiVgas producers, 

automobile manufacturers or telecommunications companies as opposed to 

industries with a more "domestic" focus, e.g., in the areas of real estate, retail , 

utilities, health care, or national transportation. 
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Mathematically: if focus is "international," then 

-2 -2 
R lndustry Model > R country Model 

otherwise 

-2 -2 
R lndustry Model < R country Model 

Industry sectors contain single industries with different degrees of homogeneity. The 

finance sector, for example, contains among others the banking industry and the real estate 

industry. While the former can be classified as "international," the latter is certainly more 

"domestic" in nature. As a result of the different return characteristics, the industry model 

would be most suitable for explaining bank portfolio returns . The country model is likely 

to explain most of the returns on a portfolio of real estate companies. In comparison, 

however, the sector model in both cases is likely to explain a smaller portion of the 

industry portfolio variances because of the confounding effect of the sector constituents. It 

is therefore hypothesized that: 

Htc: For the period 1/97- 6/99, the linear fit of the country model is better than the 

linear fit of the sector model. 

Mathematically: 
-2 -2 
R country Model > R Sector Model 
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H 1d: For the period 1/97 - 6/99, the linear fit of the industry model is better than the 

linear fit of the sector model. 

Mathematically: 
-2 -2 
R !ndustry Model > R SectorModel 

If country factors have become less important while industry factor have become 

more important as a means to explaining individual company' s stock return variance, then 

comparing regression models across the two subperiods 7/94 to 12/96 and 1/97 to 6/99, it 

is hypothesized that across all industries: 

H 1e: The linear fit of the country model has decreased. 

Mathematically: -2 R2 
R country Mode/, 1197- 6 199 < Country Mode/,7 194 - 12 196 

H1 r: The linear fit of the sector model has increased. 

Mathematically: 
-2 -2 

R sector Mode/, 1197 - 6 199 > R Sector Mode/,7 194- 12 196 

H1g: The linear fit of the industry model has increased . 

Mathematically: 
-2 -2 
R !ndustry Mode/. 1197 - 6 199 > R !ndustry Mode/,7 / 94- 12 196 
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H1h: The increase in linear fit of the industry model is generally higher than the 

increase in linear fit of the sector and country model. 

Mathematically: 

,1. J{~dustry Model,Jrom7 / 94- 12 196to 1/ 97 6 / 99 > ,1. R /:ountry Model. from7 / 94- 12 196to 1/ 97- 6 / 99 

and 

-2 -2 
,1. R lndustry Model,from7 / 94 12 196/o 1/ 97 6 / 99 > ,1. R sector Model, from7 / 94 12 196ro 1/ 97- 6 / 99 

Cross-Sectional Differences and Non-Stationarity in Factor Sensitivity The elimination 

of valuation differences across national markets is largely driven by liquidity factors, 

earlier referred to as technical aspects, supply-side aspects, and demand-side aspects. The 

speed of market integration also depends on a country' s legal and regulatory environment. 

As market integration within the European Union is still an ongoing process, the 

sensitivity of industry portfolio returns to country factors diminishes only gradually. By the 

same token, the return sensitivity to industry factors has increased significantly in only a 

few industries across a certain set of countries. If return factor sensitivities are changing 

within the European Union, but these changes are heterogeneous, it is crucial for the 

management of an international portfolio to recognize current return sensitivity pattern 

across countries and industries. 

To determine any cross-sectional differences and non-stationarity m factor 

sensitivities of industry portfolios, the return sensitivity of national industry portfolios to 

the corresponding European industry and country index will be compared across industries 
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and countries. For this purpose, a time dummy variable is added to both the country and 

the industry model, which are run over the entire 60-month observation period. 

Subsequently, an ANOVA approach will be taken to test for homogeneity of factor 

variances between and within groups of industry portfolios, according to Levene. Finally, 

three alternative multiple comparison procedures will be applied to test for factor level 

means based on unequal sample sizes, according to Tukey, Scheffe, and Bonferroni. The 

application of the extended industry model should reveal that: 

H2a: The return sensitivity of national industry portfolios to the corresponding 

European industry index has generally increased over time. 

Mathematically: given eq. (8), r52 i > 0 

The level of harmonization of the legal and regulatory market environment differs 

across countries. The level of sophistication of trading systems, of efficiency of trading 

systems alliances, of integration of settlement and custodial procedures differs across 

European country markets . This leads to the fact that liquidity is higher among countries 

of the core ofthe European Union . High liquidity eliminates valuation differences among 

country markets, leading to more market integration. As a result, the level of industry 

homogeneity and, thus, the sensitivity of national industry portfolios to industry factors 

increases across these core EU countries. It is therefore assumed that: 
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H2b: The increase in the return sensitivity of national industry portfolios to the 

corresponding European industry index IS more pronounced for portfolios 

formed in core countries (Austria, Belgium, France, Germany, Luxembourg, and 

the UK) then in peripheral countries (Greece, Ireland, Italy, Portugal, Spain, and 

Sweden) of the European Union. 

5 22, core 

Mathematically: given eq . (8), 

J 2i , core 

> 

521, peripheral 

5 22 , peripheral 

5 2i, peripheral 

On January 1, 1999, stock prices in member countries of the European Exchange 

Rate Mechanism (ERM) were converted into the euro as the currency of denomination. 

Without the risk of foreign exchange rate movements, volatilities of cross-country 

correlations of stock prices declined. This process started as soon as markets has identified 

potential euro candidates, which happened well ahead of the official introduction of the 

single European currency in 1999. Thus, it is hypothesized that: 

H2c: The increase in the return sensitivity of national industry portfolios to the 

corresponding European industry index IS more pronounced for portfolios 

formed in countries that were expected to implement the euro on January 1, 1999 
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(ERM members) and less pronounced among non-ERM members (Denmark, 

Greece, Sweden, Switzerland, and the UK) . 

Mathematically: given eq . (8), 

8 21,ERM member 

8 22./!.r/M member 

/)2i,ERM member 

> 

8 21,non-ERM member 

8 22, non- ERM member 

8 2i,non- ERNM member 

By the same token, to the degree that national market barriers to entry still exist, 

country factors differ in their importance across European markets and industries. Thus, 

the application of the extended country model should reveal that: 

H2d The return sensitivity of national industry portfolios to the corresponding country 

market index has generally decreased over time. 

Mathematically: given eq . (9), r 2i < 0 

H2e: The reduction in the return sensitivity of national industry portfolios to the 

corresponding country market index is more pronounced for portfolios formed in 

core countries (Austria, Belgium, France, Germany, Luxembourg, and the UK) 

then in peripheral countries (Greece, Ireland, Italy, Portugal, Spain, and Sweden) 

ofthe European Union. 
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Y 21, core 

r 22,core 

Mathematically: gtven eq . (9), 

r 21, core 

< 

r 21, peripheral 

r 22, peripheral 

r 2i, peripheral 

H2r: The reduction in the return sensitivity of national industry portfolios to the 

corresponding country market index is more pronounced for portfolios formed in 

countries that implemented the euro on January 1, 1999 (ERM members) and 

less pronounced among non-ERM members (Denmark, Greece, Sweden, 

Switzerland, and the UK). 

Mathematically: given eq . (9), 

y 21. ERM member 

Y 22, ERM member 

Y 21 , ERM member 

y 2l , non- ERM member 

Y 22,non- l:lRM member 

< 

Y 21, non- ERNM member 

Non-European Return Factors As a consequence of monetary, fiscal , legal, and 

political harmonization within the European Union, country market return factors are 

assumed to be losing importance with respect to the prediction of individual company 

returns. Eventually, national markets are likely to behave as part of a single European 

financial market, with return differences largely driven by industrial structures. Managers 
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of international portfolios are advised to closely follow this development as changes in 

diversification effects are very likely to occur. Not only are country and industry return 

correlations likely to change within the European Union, in the wake of the ongoing 

harmonization, but also between the single EU market and non-EU markets. Both aspects 

would alter common investment strategies. To address the question whether a more 

unified European market has also become more independent from other major trading 

areas, e.g., the United States and the Pacific Rim, monthly returns on country and industry 

indices of the EU will be regressed on the returns of the market and industry indices of the 

US and the Pacific Rim, respectively. A time dummy variable is added to the regression 

models to account for any non-stationarity in the return sensitivity over the course of the 

60-months observation period, 7/94 - 6/99. The OLS regression models are assumed to 

support that: 

H3: The return sensitivity of European stock returns to changes in the return on the 

US and Pacific Rim index has decreased from the period 7/94 - 12/96 to 1197 -

6/99 on both the country and the industry level. 

Mathematically: given eq. (10), /33; < 0 and /34 , < 0 and, 

given eq. (11), 83; < 0 and 04 ; < 0 
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Portfolio Diversification The relative size of country and industry effects has important 

implications for portfolio diversification. Assuming that industry factors have significantly 

increased in their importance to explain individual companies' stock return, the common 

top-down approach in international portfolio management, that is, the selection of a 

promising country market which is followed by an industry selection and a company 

selection, should be modified such that the selection criteria are in order of industry, 

country, and company. Even with a dominant industry factor, however, the country factor 

will still play a somewhat important role as a portfolio diversification criterion as long as 

political, legal, and economic environments remain less than perfectly harmonized.40 

Randomly combining large portfolios of European stocks, the average portfolio 

variance will be calculated as a decreasing function of the number of constituent securities, 

and expressed as a percentage of the variance of the average European stock. Portfolio 

generating will be based on three separate strategies: (a) diversification within a single 

country but across industries, (b) diversification within a single industry sector but across 

countries, and (c) across countries and industries. 

H4a: The ratio of average industry portfolio vanance to average European stock 

variance has increased from 7/94 - 12/96 to I /97 - 6/99 (less pronounced 

diversification effect) . 

40 Yet, even with the implementation of the single European currency, the euro, perfect harmonization of 
markets will not be achieved as long as the political leaders of the EU-member states are not willing to 
completely surrender national sovereignty. 
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Mathematically: given eq. (12), 

(

-2 J (]' industry porifolio 

-2 > 
(]' average stock 1197 to 6 199 

(

-2 J (]' industry portfolio 

a~eragestock 7 / 94 to l 2 / 96 

l-Ltb: The ratio of average country portfolio vanance to average European stock 

variance has decreased from 7/94 12/96 to 1/97 - 6/99 (more pronounced 

diversification effect) . 

Mathematically: given eq . (12), 

(

-2 J (]'Country porifo/io 

-2 < 
(]' average stock 1 197 to 6 199 

(

-2 J (]'Country portfolio 

(]' :verage stock 1 194 10 121 96 

H4c: Diversification within an industry but across countries reduces portfolio variance 

to a lower degree than diversification within a single country but across industries 

for the subperiod 1/97 - 6/99 . 

Mathematically: - 2 - 2 
(]' Industry portfolio > (]'Country portfolio 
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H4d: Diversification across countries and industries reduces portfolio vanance to a 

higher degree than diversification within an industry or country, for the subperiod 

1/97-6/99. 

Mathematically: - 2 -2 d 
(J' Country I Industry portfolio < (J' Country portfolio' an 

-2 < -2 
(J' Counlty I Industry portfolio (J'Jndustty portfolio 

~e: The ratio of average country/industry portfolio vanance to average European 

stock has remained constant over the periods of 7/94 - 12/96 to 1/97 - 6/99. 

Mathematically: gtven eq. (12), 

(

-2 J (J' Country I Industry portfolio 

(f :verage stock I I 97 to 6 I 99 
(

-2 J (J' Country I Industry portfolio 

(J' ;verage stock 7 I 94 to 12 I 96 
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Rival Effects of Merger and Acquisition Announcements 

As non-tariff barriers to market entry vanish and capital flows unhindered from one 

country to the other, the level of competition has risen in the single European market. The 

anticipated introduction of a common European currency in 1999, which forces firms to 

compete with cross-border rivals head on without the comfort of exchange rate induced 

competitive distortions, has accelerated the consolidation process among major European 

industries. As a result, merger and acquisition activities in Europe, accounting for an 

overall transaction volume of about $220 billion in 1990, have surged to about $550 

billion worth of deals in 1997. Even more compelling is the fact that the share of cross-

border M&A transactions has risen from less than 8% to about 26% ($142 billion) during 

that period. While European companies further consolidate and reposition themselves 

within the single European market, overseas corporations acquire or merge with European 

firms to secure their foothold to the "fortress Europe" 41 The first 9 months of 1998 have 

seen all time highs in terms offoreign takeover activities in the EU, totaling $180.2 billion, 

which, in turn, represent 4 7 percent of global cross-border acquisition activities. 42 The 

most active M&A sectors on the European continent were those undergoing deregulation 

in Europe and those such as auto components and pharmaceuticals that are feeling the 

41 The term "Fortress Europe'' evolved out of concerns by non-European corporations, that the barriers to 
market entry, once entirely removed from within the European Union, would be resurrected around the 
EU. 
42 According to KMPG's Corporate Finance Survey, cultures and languages of countries are important 
elements in cross-border corporate control transactions. Countries with similar cultures are attracted to 
another. Latin countries target Spain, while France and Italy like doing business with one another. 
Interestingly, the UK, inspite of the country 's decision not to participate in the first round of EMU, has 
become the main target for US corporations. 
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heat of global competition. Both forces were particularly pronounced m the 

telecommunications and banking sector. 

Corporate managers generally engage in M&A activities to increase the value of 

their firm. 43 Post-acquisition value enhancements are largely due to operating synergies as 

opposed to financial synergies. 44 The sources of these operating synergies can broadly be 

categorized as ( 1) economies of scale or other direct efficiencies in manufacturing 

(Houston and Ryngaert 1997); (2) enhancements of competitive sales positions through 

augmented monopoly power or the appeal of a more complete product line; (3) gains in 

research and basic technological expertise through complementary R&D activities 

(Berkovitch and Narayanan 1993 ); ( 4) administrative efficiency gains through the 

enhanced allocation of scarce managerial resources (Kaplan and Weisbach 1992); and ( 5) 

reductions of geographic, socio-economic, or political barriers to market entry. As 

documented earlier, it is especially the last source that seems to be of profound importance 

in explaining the extraordinary growth in cross-border M&A activities within the 

European Union. 

To the degree merger-induced valuation effects are due to firm- specific 

characteristics that are shared by rivals, merger announcements can also lead to positive 

43 In some cases, however, the driving force behind corporate acquisitions is the pursuit of managers ' 
personal goals such as job security or reputation, as documented by, e.g., Shleifer and Vishny 1989, and 
Morek, Shleifer, and Vishny 1990. 
44 The existence of financial synergies such as taking advantage of transient errors in the market 
valuation of acquisition candidates, utilizing the unused debt capacities of an acquired firm subsequent to 
a merger, and obtaining a diminished variability of total corporate earnings through the portfolio 
diversification implied by conglomeration, was eloquently questioned by Lewellen (1971). It can, 
however, be argued that an acquisition can be a means to optimize the acquirer 's capital structure. 
Furthermore, the cost of capital can be reduced for the combined corporate entity because the costs of 
issuing securities are subject to economies of scale. 
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abnormal returns on rival stocks. Those intra-industry effects are particularly pronounced 

for stocks of companies that are perceived to be the next takeover candidates. Eckbo 

( 1983) was one of the first to document that M&A announcements signal new 

information, indicating that the resources of the rivals can be more efficiently employed. 

According to this efficiency hypothesis, any positive abnormal returns on rival stocks can 

therefore be interpreted as the result of an increase in the probability of a rival becoming 

the target of a subsequent corporate control transaction and/or the market anticipation of 

ongoing restructuring throughout the industry (Slovin, Sushka, and Bendeck 1991 ). 

Factors Affecting Intra-Industry Effects 

In determining the magnitude of intra-industry effects of M&A announcements, the 

subsequently documented nine factors seem to be of particular importance: 

Horizontal M&As Economies of scale are created when a firm's average cost of 

production falls as the level of production increases. Although Elgers et al. (1980) could 

not find any valuation differences between horizontal and vertical mergers, the majority of 

research conducted in this area supports the notion that economies of scale is the main 

benefit of horizontal M&A transactions. For example, Scanlon et al. (1989) found the 

target's abnormal return (AR) to be positively related with the degree of industrial relation 

with the bidder. Along these lines, Houston and Ryngart (1997) found the degree of 

business overlap between acquirer and target to be positively related with M&A 
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announcements overall valuation effect. From the pure synergistic point of view as well as 

in terms of the creation of economies of scale, I would expect intra-industry effects to be 

more pronounced for horizontal then for vertical mergers and acquisitions. Supporting this 

view are the findings of Comment and Jarrell ( 199 5). 

Degree of industrial competition within target country M&A transactions convey 

information about the present value of the expected cash flows of the combined corporate 

entity (acquirer plus target) . The sum of the expected cash flows is a function of the firm 's 

competitive market position, according to Lang and Stulz ( 1992). By the same argument, 

valuation effects on rivals are determined by industry structure as well . Thus, the 

magnitude of the intra-industry effect following the M&A announcement should, 

therefore, be inversely related to the degree of industry competition within country in 

which the target company is located. 

Cross-border transaction Disputing the findings of Cochran, Rose, and Fraser ( 1995), 

Grullon, Michaely, and Swary ( 1997) found positive valuation effects for inter-state M&A 

transactions to be more pronounced than for intra-state M&A transactions. It can be 

argued that the combination of economies of scale and access to new markets is the 

source of the wealth gain created by the cross-border transaction. The resulting valuation 

effect on rivals, however, seems to be influenced by two conflicting arguments. The 

prospects of becoming a potential target for foreign corporations and not just for a 

relatively small number of domestic corporations, would increase the likelihood of a rival ' s 
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actual takeover. The increase in the takeover probability would yield in a more 

pronounced intra-industry effect. On the other hand, it could be argued that foreign 

bidders are less informed than local bidders and, therefore, tend to pay higher takeover 

premiums (Harris and Ravenscraft 1991 ). While Dewenter ( 1995) could not find 

conclusive results on differences in takeover premia depending on the bidder' s origin, Eun, 

Kolodny, and Scherage (1996) found evidence of higher valuation made by foreign 

acqmrers. 

Non-European acquirer With the ongoing political, legal, and economic harmonization 

within Europe, national markets dissolve into a more and more homogeneous European 

Union market. As the negotiation power of the newly created, 360 million consumer 

encompassing EU market strengthens, the terms of bilateral trade agreements between EU 

and non-EU trading blocks have become increasingly biased towards EU interests. The 

vast majority of European companies, exports to and imports from countries within the 

EU. Adding to this tendency towards a closed European economy is the fact that 

compared to the United States, EU member countries still experience a high level of 

government spending and labor market regulation. This leads to inefficient uses of 

productive resources. Especially US companies fear that the EU will ultimately rather 

close its external borders to curb international competition than to undergo painful 

economic restructuring. This line of reasoning seems to be partly responsible for an 
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increase of M&A transactions in Europe that are initiated by a US acquirer. 45 Thus, I 

hypothesize that US and other non-European acquirers tend to pay higher premiums for 

European targets than European acquirers to secure a market position within the "Fortress 

Europe." As financial markets are aware of this tendency, the announcement of an 

acquisition of a European target by a non-EU company will produce less pronounced rival 

effects. 

Transaction volume The potential for the creation of operational synergies seems to be a 

linear function of the size of the involved corporate entities. Signaling should therefore be 

more intense in case of high volume mergers and acquisitions. Also, large takeover targets 

indicate that firm size is not a barrier to corporate control transactions. In fact , the larger 

the target, the less secure can rivals feel about not becoming the next takeover candidate. 

Consequently, the relationship between transaction volume and the magnitude of the intra-

industry effects should be positive. 

Tax treatment differentials Still existing national differences in accounting rules can 

influence takeover premia. According to the German tax system, for example, goodwill 

has a tax-deductible status.46 As a result, German firms tend to pay higher takeover premia 

45 In 1993, only 6 out of the largest I 00 M&A transactions in Europe had an US acquirer. This number 
increased steadily throughout the last 6 years to 23 in 1998. 
46 According to the German tax code, goodwill can be depreciated straight-line over 15 years. The five 
other EU countries that allow for the depreciation of goodwill apply different schedules: In Denmark , 
goodwill is depreciated over 10 years on a straight-line basis if acquired on or after May 19, 1993 but 
before January 1, 1998. Goodwill acquired thereafter may be amortised over a period of 7 years with 1/7 
th a1111ually. While Italy accepts amortization of goodwill up to a maximum amount of one-tenth per year, 
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than firms that are required to amortize goodwill to earnings, as documented by Lee and 

Choi (1992). Given that the market is aware of these tax treatment-induced premia 

differentials, takeovers involving acquirers of German origin should result in less 

pronounced inter-country effects. 

Relative industry performance Research indicates that post-M&A announcement wealth 

gains to shareholders of targets that lag behind industry standards in terms of stock return 

performance are particularly pronounced. A target ' s mediocre stock performance seems to 

promise a relatively high potential for operational and managerial efficiency gains. Martin 

and McConnell ( 1991) who documented a negative correlation between pre-merger target 

performance and post-merger target management turnover find evidence of the pursuance 

of the latter. Berger (1996) reports an inverse relationship between a target's past 

performance and the likelihood of becoming a corporate takeover target. By the same 

token, an industry that underperforms the market could be associated with a higher 

potential for such efficiency gains as well . Rival effects should therefore be more 

pronounced in underperforming rather then in outperforming industries. 

Ownership percentage transferred Indicating the level of the acquirer's financial 

commitment and ability to influence the target's managerial decisions . Even among 

goodwill is generally amortised over a period of 3 to 5 years in the Netherlands. Norway and Sweden use 
the declining balance method at 30% maximum depreciation rate per annum. Alternatively, Swedish 
acquirer can depreciate goodwill under the straight-line method at the rate of 20% per annum. 
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majority ownership transfers, the total transferred ownership percentage should be 

positively related with any spillover effects. 

Toehold positions A minority interest or toehold acquisition is regarded as a means to 

gain access to private information on the target (e .g., Choi 1991). Thus, the decision of a 

company to turn its toehold position into a majority stake should be a clear signal that the 

market had undervalued the target company. As rivals are perceived to share the target's 

operational and financial attributes, the wealth gains for rival shareholders should be 

particularly pronounced if the acquirer had a minority interest position in the target prior 

to the assumption of corporate control. 

Factors Affecting Inter-Country Effects 

The isolation of industry and country-specific spillover effects will be accomplished 

in terms of measuring cross-sectional differences between industries and cross-sectional 

differences countries, by regressing the abnormal and cumulative abnormal returns on 

European rivals on sets of country and industry dummy variables. 

Country effects The degrees of economic harmonization still differs among European 

countries. For example, Germany, the Netherlands and France are perceived to be the 

closest economies, whereas Portugal and the United Kingdom have arguably less in 

common. A high degree of economic, legal, and political harmonization, however, is a 
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necessary condition for unhindered capital movements and, ultimately promotes capital 

market integration. It can therefore be expected that the closer the ties between countries 

the more pronounced the inter-country announcement effects of corporate control 

transactions will be, as acquirers can fully exploit the synergistic potential of the combined 

corporate entity. 

Industry effects Valuation differences across companies are determined by the levels of 

earnings and mean reversion, that is, the ability to absorb exogeneously induced earnings 

shocks. The same holds true for the aggregate company levels, the industries. Mitchell and 

Mulherin (1996) documented industry differences in the rate oftakeover and restructuring 

activities. Harris (1991) found the frequency of cross-border takeovers to be determined 

by industry characteristics such as the level of R&D activity. Magnitude and directional 

differences in rival effects across industries, however, can hardly be predetermined and 

will be subject to subsequent investigation. 

Cross-sectional regression in inter-country effects 

Subsequently, the nine factors influencing the magnitude of intra-industry valuation effects 

of M&A transactions, as mentioned in the preceding section, are also subject to the 

determination of the magnitude of M&A-induced inter-country valuation effects. 

Additionally, the following three factors should have cross-sectional influence: 
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EMU membership For the same reasons as closer ties between countries are expected to 

yield more pronounced inter-country announcement effects of corporate control 

transactions, participation of both the target's and the acquirer ' s country of origin in the 

first round ofthe European Monetary Union, introducing the single currency on January 1, 

1999, is likely to generate more pronounced rival effects in the most recent years. 

Relative European industry performance As previously stated, wealth gams to 

shareholders of targets whose stock had underperformed within the industry, were 

particularly pronounced. Mediocre stock performance seems to indicate a relatively high 

potential for operational and managerial post-M&A efficiency gains. By the same token, 

not only a national industry that underperforms the market could be associated with a high 

potential for such efficiency gains as well, but also an underperforming European industry. 

Under this assumption, cross-border rival effects should be more pronounced in 

underperforming rather then in outperforming European industries. 

Industry competition within the European Union Following the reasomng for the 

magnitude of M&A announcement induced intra-industry effects to be inversely related to 

the degree of industry competition within the target country, the magnitude of inter

country effects should also be inversely related to the degree of competition within the 

corresponding European industry segment. This argument should hold true because the 

present value of the expected cash flows of the combined corporate entity, which is 
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conveyed through the M&A announcement, is a function of the firm ' s competitive market 

position both within national and European industry boundaries. 

The following summarizes the expected cross-sectional influence of twelve 

independent variables on the magnitude of valuation effects subsequent to merger and 

acquisition announcements: 

1. Horizontal M&A 

2. Industry competition 

within national industry 

3. Cross-border transaction 

4. Non-EU acquirer 

5. Transaction volume 

6. Tax differential 

7. Relative national 

industry performance 

8. Percentage of 

Ownership transferred 

expected 

relationship with 

intra-industry effect 

positive 

negative 

positive or negative 

negative 

positive 

negative 

negative 

positive 
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expected 

relationship with 

inter-country effect 

positive 

neutral or negative 

positive or negative 

negative 

positive 

negative 

negative 

positive 



9. Toehold position 

10. EMU participation 

11. Relative European 

industry performance 

12. Industry competition 

within European industry 

expected 

relationship with 

intra-industry effect 

positive 

n/a 

n/a 

n/a 
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expected 

relationship with 

inter-country effect 

positive 

positive 

negative 

negative 



Chapter 4 

Data and Methodology 

Part 1: The Influence of Industry Structure on Stock Returns 

The main objectives of the empirical tests discussed in part I, are to ( 1) determine 

the relative importance of country, sector, and industry factors in explaining individual 

company' s stock return behavior in the wake ofthe formation of the European Union, (2) 

identify the multiple factor model, consisting of country and/or sector and/or industry 

factors, that is best at explaining European stock returns, (3) explain cross-sectional 

differences and non-stationarity in the stock return sensitivity to country, sector, and 

industry factors, ( 4) determine whether the European market has become more 

independent from the other two major trading areas, the US and the Pacific Rim, (5) 

explain any changes of these return factors induced by the common European currency, 

the euro, and ( 6) determine whether industry structure has already become the driving 

force of diversification effects in European stock portfolios. 

It is generally hypothesized that European industries have become more 

homogeneous across national markets, while country markets have become more 

heterogeneous across industries. As a result, diversification effects should be more 

pronounced for portfolios generated within a country market but across industries 

compared to portfolios generated within an industry but across countries. Consequently, 

the usefulness of the common top-down approach to international portfolio diversification 

in light ofthe introduction ofthe euro is questioned. 
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The main objective of the empirical tests discussed in part II, is to determine the 

valuation effects of merger and acquisition announcements on national rivals (intra

industry effects) and European rivals (inter-country effects). Conducting various cross

sectional return analyses will isolate potential sources of intra-industry effects and inter

country effects. 

Sample Selection 

The sample includes monthly total returns for all firms in the Dow Jones Global 

Indexes (DJGI) family of 16 European countries from July 1994 to June 1999. DJGI 

indices cover about 80% of the investable market capitalization in the 16 European 

countries and are further subdivided into 9 economic sectors and 62 industries, including a 

total of 661 companies with a combined market value exceeding $5 trillion. All indices are 

market capitalization weighted and are available in both local and US dollar denomination. 

The indices' base value of 1 00 was set on December 3 1, 1991 . 

As industry structures differ across European countries, not every country market is 

sufficiently diverse to represent each of the 62 single European industries. To ensure 

meaningful industry comparisons across countries, only those national industry indices that 

contained at least 3 companies, with the exception of the airline industry, and are 

represented in at least five European countries were subjected to the following analyses of 

part I. The final number of analyzed European industry portfolios based on monthly return 

data for the period 7/94 to 6/99 is 20. Table 1 reports the industry breakdown, stating the 

number of companies included in the sample by country and industry. 
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Single Factor Models for EU Company Stock Returns 

Relative Importance of Country, Sector, and Industry Factors for Explaining European 

Stock Return Variance The importance of a stock return factor derives from its 

contribution to explaining the asset's return variability. 

Step I : To test hypotheses H1a to H!j, three single-factor models are applied to 

monthly return data of individual companies of country k that are grouped by affiliation to 

industry i. The return on each of these single industry portfolios will be regressed on the 

market index return of the country in which the companies are located (country model, 

eq.I), the return on the European industry sector j to which the industry portfolio i 

belongs (sector model, eq. 2), and the return on the corresponding EU single industry 

index i (industry model, eq. 3). Dividing the sixty-months observation period into two 

thirty-months subperiods of July I994 to December I996 and January I997 to June I999, 

any changes in the linear fit of the models and, thus, in the explanatory power of the return 

factors can easily be detected. The linear fit of the each of the three models is subsequently 

compared (I) within and (2) across the two subperiods by applying an F-test according to 

Goldfeld and Quandt. 

In the following OLS regression analysis, the country model can be expressed as: 

(1) Industry;~a = a; + Y; Country 1a + &;1 

where: 

Industry;kr return on industry portfolio i of country k at time t 
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return on the market index of country k at time t 

estimated intercept term for industry portfolio i 

estimated slope coefficients of industry portfolio i associated 

with the return on the country market index k at time t 

the error term of industry portfolio i at time t 

This model suggests that the return on industry portfolio i is a linear function of the 

return on the market index of country k in which the company is located. The model's 

underlying assumption is that the stock returns of all companies within the same 

geographic borders are subject to the influence of a common, country-specific factor. Any 

variation in an individual company's stock return can, therefore, partly be explained by its 

sensitivity to the return variance of the country market . 

The European industry sector model can be expressed as: 

(2) 

where: 

Industry;kt 

EUsectorJt 

= 

= 

return on industry portfolio i of country k at time t 

return on the European industry sector index j, that contains 

single industry i, at time t 

estimated intercept term for industry portfolio i 

estimated slope coefficients of industry portfolio i 
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associated with the return on European industry sector 

index j at time t 

the error term of industry portfolio i at time t 

This model suggests that the return on industry portfolio i is a linear function of the 

return on the European industry sector index j to which the company belongs. The 

model ' s underlying assumption is that the stock returns of all European companies within 

the same single industry are subject to the influence of a common, industry sector-specific 

factor. Any variation in the stock return of individual companies that share the same 

industry classification can, therefore, partly be explained by the sensitivity to the return 

variance of the European industry sector index. 

By replacing the 9 industry sector variables with 62 single industry variables as 

regressors, according to the DJGI industry classification schedule, the European single 

industry model is created. The intention is to detect any single industry factor influences 

that were possibly obstructed by using aggregated industry sector returns instead of single 

industry returns. 

The European single industry index model is: 

(3) Industry itt = a ; + 8; EUindustry it + &;, 

where: 

Industry;kt return on industry portfolio i of country k at time t 

74 



EUindustry;r return on the European single industry index i at time t 

a ; estimated intercept term for industry portfolio i 

estimated slope coefficients of industry portfolio i 

associated with the return on the corresponding European 

single industry index at time t 

the error term of industry portfolio i at time t 

This model suggests that the return on industry portfolio i is a linear function of the 

return on the European single industry index j. The model ' s underlying assumption is that 

the stock returns of all European companies within the same single industry are subject to 

the influence of a common, industry-specific factor. Any variation in the stock return of 

individual companies that share the same industry classification can, therefore, partly be 

explained by its sensitivity to the return variance of the European single industry index. 

Step 2: To quantify any changes in the goodness of fit of each of the equations (1-

3), and, thereby, any changes in the relative importance of each of the three return factors, 

an average If -statistic for each model will be calculated for both subperiods as follows: 

(4) 

1 ~ A2 

T 1 N L,.&it 
R 2 = 1- L- i=l 

t =l T 1 N ( J N J2 

N
L ~';r- NL,.it 
•=I •=I 

i = 1, ... , N; t = 1, ... , T. 
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where: 

lP average f?! -statistic for the single factor regression models 

represented by equations 1-3 . 

return on industry portfolio i at time t 

squared error term 

Step 3: Subsequently, an F-test according to Goldfeld and Quandt is applied to 

compare the linear fit of each of the three models within and across the two subperiods. 

For the subperiod 7/94 - 12/96, it is assumed that across all industries the linear fit of the 

country model is better than of the sector and industry model, as described in hypothesis 

H1a. The test statistic is as follows: 

(5) 

ifF> F*(.a;N1 -1;N2 -1)or ifF < F* (l-a;N1 - 1;N2 - 1), 

H a is not rejected. 

For the sub period 1/97 - 6/99, it is assumed that across all industries (I) the linear 

fit of the country model is better than of the sector model, as described in hypothesis H1c. 
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(2) The linear fit of the industry model is better than of the sector model, as described in 

hypothesis H fd. 

To test whether the linear fit of the industry model is better than of the country 

model in case of industries with a predominantly "international" focus, e.g., banks, 

insurance companies, oiVgas producers, automobile manufacturers or telecommunications 

companies, as opposed to industries with a more "domestic" focus, e.g., in the areas of 

real estate, retail, utilities, health care, or national transportation, as described in 

hypothesis H 1 b, R2 -statistics are divided into two groups, according to industry 

classification. Subsequently, the following two-sample t-test is conducted to test for 

equality of group means: 

t = (1?/ - R 22 ) 

2 2 
0'1 0'2 - + -
nl n2 

(6) 

if t 2 t • (1 - a ; n - 2), Ha isnotrejected. 

Step 4: The same method is applied to test hypotheses H1e - HJi. Grouping R2
-

statistics resulting from each of the three regression regression model, eqs. (1-3), for 

period 7/94 - 12/96 to period 1/97 - 6/99, according to the corresponding hypothesis, a 

series of two-sample t-tests will, again, be conducted according to eq.(6) . 
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Comparing each model from the earlier to the later subperiod, it is assumed that 

across all industries, ( 1) the linear fit of the country model has decreased, as described in 

hypothesis H ie, (2) the linear fit of the sector model has increased, as described in 

hypothesis H if, (3) the linear fit of the industry model has generally increased, as described 

in hypothesis H ig, and ( 4) the increase in linear fit of the industry model over the period 

7/94 - 12/96 to 1/97 - 6/99 is generally higher than for the sector and country model, as 

formulated in form of hypothesis H ih · 

Multifactor-Models Thus far, three single-factor models were compared to one 

another within and across both time periods. Having identified the model that provides the 

best linear fit for a given time period, prudent portfolio management would suggest to test 

whether a combination of any of the three single-factor models would yield an even higher 

explanatory power.47 

In an effort to identify the model that would explain most of the variation in the 

return on industry portfolio i of country k, a forward stepwise regression procedure is 

applied. Step 1: Using the F-statistics already obtained for each of the single-factor 

models, the independent variable with the largest F-value will be chosen first and labeled 

XI. Step 2: A two-factor regression model is formed with the remaining independent 

variables and XI as one of the pair. For each regression model, a partial F-statistic, testing 

47 See appendix I for a detailed analysis of the resulting OLS regression models. 
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the null hypothesis that the slope coefficient associated with the second variable Xh is zero, 

Ho: /3h = 0, is computed as: 

(7) 

where: 

MSR 

MSE 

p • = MSR (Xh I xJ 
MSE (X~> Xh) 

the regression mean square 

the error mean square 

the independent variables. 

The independent variable with the largest F-value is subsequently added to the 

model, that is, if the F-value exceeds a predetermined level, otherwise the regression 

model remains to be single-factor model. Step 3: As the third independent variable is 

added to the model, another partial F-statistic is computed to test whether any of the other 

two variables already in the model should be dropped. Thus, the stepwise regression 

algorithm allows an independent variable, brought into the model at an earlier stage, to be 

dropped subsequently if it is no longer adding to the model's linear fit in conjunction with 

the independent variable added at a later stage. 

Cross-Sectional Differences and Non-Stationarity in Factor Sensitivity To investigate 

whether the return sensitivity of country k' s single industry portfolio i to changes in the 

return on the corresponding European industry index has changed over time, as described 
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in hypotheses H2a to H2c, a time dummy variable, which is set to equal one for the period 

1/97 to 6/99 and zero for the period 7/94 to 12/96, is added to the industry model (eq.3). 

The coefficient associated with the time dummy variable, 82;, would indicate any such non

stationarity. Using monthly return data for the entire 60-months period, the following OLS 

regression is applied: 

(8) 

where: 

Industry;kt = 

EUindustry;t = 

TD = 

return on industry portfolio i of country k at time t 

return on the European single industry index i at time t 

estimated intercept term for industry portfolio i 

estimated slope coefficients of industry portfolio i associated 

with the return on the corresponding European single industry 

index at time t 

time dummy variable, which equals one for the return period 

1/97 - 6/99 and zero for the return period 7/94 - 12/96 

the error term of industry portfolio i at time t 

The degree of homogeneity within industries should have increased over the 60-

months observation period, as described in hypothesis H2a. Thus, the 82~-coefficient is 
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generally expected to be positive. Both return coefficients ( 5u and 02;), however, are not 

assumed to be equal across countries, indicating differences in level and trend of industry 

return sensitivity. To identify any cross-sectional differences in the return sensitivity of a 

national industry portfolio to the corresponding European industry index (H2b and H2c), 

industry portfolios are subsequently grouped by (1) geographic location and (2) ERM 

participation. The first criterion allows for a return sensitivity comparison of industry 

portfolios according to whether they were formed in a country of the economic core 

(Austria, Belgium, France, Germany, Luxembourg, and the UK) or the periphery of the 

European Union (Greece, Ireland, Italy, Portugal, Spain, and Sweden), as described in 

hypothesis H2b· Because market indices of peripheral countries are expected to be driven 

largely by country-specific return factors, a portfolio of German bank stocks, for example, 

would be more sensitive to changes in the return on the European banking industry index 

than a portfolio of Portuguese bank stocks. Evidence of a more pronounced increase in 

the sensitivity of the former over time should be found in form of a higher ~;, the slope 

coefficient associated with the time dummy variable, indicating a higher degree of 

homogeneity within industries of core EU countries. 48 

The second criterion allows testing for any differences in the return sensitivity of 

national industry portfolios to the corresponding European industry index resulting from 

the introduction of the single European currency, the euro, as described in hypothesis H2c. 

48 To test for equality of the coefficients, an ANOV A approach will be taken to test for homogeneity of 
variances between and within groups of industry portfolios, according to Levene. Alternative multiple 
comparison procedures by Tukey, Scheffe, and Bonferroni will also be applied. 
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For industry portfolios formed in countries that markets had anticipated to be euro 

candidates, the return sensitivity to the corresponding European industry index is 

expected to be higher than for industry portfolios formed in countries that were not 

expected to introduce the common European currency on January 1, 1999. This group is 

comprised of Denmark, Greece, Sweden, Switzerland, and the United Kingdom. In 

addition, a positive 8.?;-coefficient would indicate a more pronounced increase in the level 

of homogeneity within industries due to the euro. The significance of the coefficients 

associated with the dummy variable is subject to a two-sided t-test. 49 

To test hypotheses H2d to H2r, in the following OLS regression model, European 

industry indices are replaced by country market indices as regressors, stated as eq. (9). 

This model allows the analysis of the sensitivity of national industry portfolios to the 

return on the corresponding country market, rn, and any non-stationarity therein, y2;. 

(9) Industryikt = a i + r li Country kr + r z; TD Country kt + &;1 

where: 

Industry;kt = return on industry portfolio i of country k at time t 

Countrykt = return on the market index of country k at time t 

a; estimated intercept term for industry portfolio i 

49 
The tested null hypothesis can be stated as : Ho: 8z; = 0; H.: 82; ::~; 0 and Ho: Yz; = 0; H.: Yz; ::~; 0 for 

equations (8) and (9), respectively. 
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TD 

= 

estimated slope coefficients of industry portfolio i associated 

with the return on the corresponding country index k at time 

time dummy variable, which equals one for the return period 

1/97 - 6/99 and zero for the return period 7/94 - 12/96 

the error term of industry portfolio i at time t 

Complementary to the results produced by the regression model stated as eq. (8), 

testing for equality of coefficients should reveal that the return sensitivity of industry 

portfolios to the corresponding country market index has generally decreased, as 

described in hypothesis H2d. While the y2i-coefficient is generally assumed to be negative, 

indicating reduction in the impact of country-specific return factors, this reduction should 

be more pronounced for industry portfolios formed (1) in core countries of the European 

Union compared to industry portfolios formed in peripheral countries of the EU, and (2) 

in countries that were anticipated to introduce the common European currency on January 

1, 1999, than for industry portfolios formed in countries anticipated to be non-euro 

members, as described in hypotheses H2e and H2r, respectively. If the analysis yield the 

expected outcome, it could be inferred that the higher level of market price transparency, 

brought about by the common European currency, has led to a higher degree of 

homogeneity within European industries. 

Non-European Return Factors As markets within the EU become more 

homogeneous, through monetary, fiscal, legal and political harmonization, the EU market 
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and non-EU markets could have become more heterogeneous. Consequently, the 

diversification effect across European countries would decrease, but the diversification 

effect for US portfolio managers adding any European stocks to an all-American stock 

portfolio would increase. 

To test hypothesis H 3, that IS, to address the question whether a more unified 

European market has simultaneously become more independent from the other two major 

trading blocks, the United States and the Pacific Rim, the index return on country market 

k will be regressed on the US market index return and the Pacific Rim index return. An 

interaction term added to both regressors will indicate any return sensitivity changes from 

period 7/94 - 12/96 to 1/97 - 6/99. The OLS regression model can be expressed as: 

(10) 

Country kt = a ;+ fJli US1 + /l2; Pacific , + /l3; TD US1 + /34 ; TD Pacifier + e;, 

where: 

Country ~a 

USr 

Pacifier 

return on the market index of country k at time t 

return on the US market index at time t 

return on the Pacific Rim market index at time t 

estimated intercept term for industry portfolio i 

estimated slope coefficients of industry portfolio i 

associated with the return on the US market index and the 

Pacific Rim market index at time t, respectively 
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TD time dummy variable, which equals one for the return 

period 1/97 - 6/99 and zero for the return period 7/94 -

12/96 

the error term of industry portfolio i at time t 

To ensure that conducting this analysis on the country level has not obstructed any 

industry-specific return sensitivity effects, eq. (10) is subsequently adjusted to fit industry 

level return data by regressing the portfolio return on industry i of country k on the 

market index return of the US and the Pacific Rim: 

(11) 

Industry ilcr = a ; + 81; USindustry ;r + 82; Pacific industry ;r 

+83; TD USindustry ;, + 84, TD Pacific industry u + Bu 

where: 

I ndustryila return on industry portfolio i of country k at time t 

USindustryit return on the US industry portfolio i at time t 

Pacific industryit return on the Pacific Rim industry portfolio i at time t 

estimated intercept term for industry portfolio i 

estimated slope coefficients of industry portfolio i 

associated with the return on the US industry portfolio and 

the Pacific Rim industry portfolio at time t, respectively 
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TD time dummy variable, which equals one for the return 

period 1/97 - 6/99 and zero for the return period 7/94 -

12/96 

the error term of industry portfolio i at time t 

If the influence of the two major non-European markets on the return of European 

stocks has decreased in the wake of the formation of the EU and the introduction of the 

single European currency, the slope coefficients /33 and /34 of equation (10) and 8_, and 84 

of equation (11) that are associated with the time dummy variable, should carry a 

negative sign. 

Portfolio Diversification A portfolio manager using a top-down approach starts out 

with the selection of a promising country market followed by an industry selection and a 

company selection. However, if the assumption that industry factors have become more 

important in explaining the stock return of individual companies holds true, this common 

top-down approach in international portfolio management should be modified such that 

the selection criteria are in the order of industry, country, and company. The relative size 

of country and industry effects has, therefore, important implications for portfolio 

diversification. 

Step 1: To quantify the relative size of the country and industry effects, European 

securities are combined randomly in large portfolios. The random selection occurs (a) 
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within countries but across industries, (b) within industries but across countries, and (c) 

across countries and industries . 

Step 2: The diversification effect can then be measured as the ratio of the average 

portfolio variance and the average stock variance of the 465-European stock sample50
, 

formally : 51 

(12) 

where: 

-2 a-, 

[t,t,x.xp"] 
g 

i= l 

m - 1 

h 

the variance ofthe average pure country, pure sector, or 

combined sector/country portfolio p . 

the variance ofthe average European equity security i. 

the covariance between security i and security). 

the return on the security i and), respectively. 

the mean return on the security i . 

50 195 stocks of the original 661-European stock sample did not have sufficient return data available to be 
included in the portfolio diversification simulation. 
51 This method was presented first by Solnik ( 1974) 
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m 

n 

g 

h 

the number of return observations. 

the number of constituent portfolio securities. 

number of randomly selected portfolios. 

number of stocks contained in the European stock sample. 

Step 3: The ratio of the variance is calculated and depicted as a decreasing function 

of the number of constituent securities, expressed as a percentage of the variance of the 

average European stock. The results of this analysis will give insights as to the potential 

diversification effects within each portfolio selection approach. Overall, it is expected 

that the ratio of the variance is lowest for portfolios of stock selected across countries and 

industries. The ratio of the varianceof the average industry portfolio, however, should be 

higher than of the average country portfolio. 

Step 4: To identify any underlying non-stationarity in each portfolio ' s ratio of the 

variance that is due to political, economic, and legislative harmonization within the 

European Union, the observation period of 1994 - 1996 is, again, divided into two 30-

months subperiods, 7/94 - 12/96 and 1/97 - 6/99. The ratio ofthe variance is assumed to 

have increased over time for industry portfolios, as described in hypothesis H4a, and 

decreased over time for country portfolios, as described in hypothesis H4b. The ratio of 

the variance of portfolios of stock selected across countries and industries should not 

have changed significantly, as described in hypothesis H4e. 

To test for significance in any changes in portfolio variances over time (H4a,b,e) , 

two-sample /-tests will be employed in the following way: Within each industry 

88 



portfolios will be generated randomly, starting with portfolios of size n = 2, ... . 20. The 

return variance of each portfolio will be recorded and computed as a ratio to the return 

variance of the average European stock. This procedure will subsequently be repeated up 

to 1000 times for each portfolio of size n. , for both subperiods. Finally, the mean of the 

variance ratios for portfolios of size n, generated from a pool of European bank stocks for 

the period 7/94 - 12/96 will be compared to the mean of the variance ratios for the same 

portfolios generated for the period 1/97 - 6/99. The two-sample t-test will then test the 

null hypothesis of equal variance ratios means for each European bank portfolio of size n. 

The same methodology will be applied to country portfolios and country/industry 

portfolios to test hypotheses Rta - Rte. 
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Part D: Cross-Border Spillover Effects of 

Mergers and Acquisitions in Europe 

The mam objective of the empirical tests discussed below is to determine the 

valuation effects of merger and acquisition announcements on national rivals (intra

industry effects) and European rivals (inter-country effects). Conducting various cross

sectional return analyses will isolate potential sources of intra-industry effects and inter

country effects. 

Sample Selection 

The mergers and acquisitions data set used in this study covers the period of 1996 to 

1999. For each full year, the I 00 largest M&A transactions that had a publicly traded 

European company as target were selected, regardless of the country of origin of the 

acquirer. Only majority ownership transfers were included in the sample. 

Event Study Methodology 

The event study methodology will be used to measure the average daily abnormal 

returns to announcement of M&A transactions. The event date, t0, will be defined as the 

first day the plans for the corporate control transaction were made public, according to the 

Securities Data Company's databank. For each target, a pool of rivals will be formed 
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based on the Dow Jones Industry Indexes classification methodology. Intra-industry 

effects are measured using return time series of industry indices corresponding to the 

target company' s industry classification and geographic location. Inter-country effects are 

measured using return time series of the corresponding European industry indices. 52 

The abnormal industry index return to which the target company belongs, IS 

measured over a thirty-day window (to to 1+29) following the event and calculated as the 

difference between actual return and expected return: 

(13) 

where: 

abnormal return on the national industry index i for event day t 

actual return on the national industry index i for event day t 

expected return on the national industry index i for event day t 

By the same token, the abnormal return of the European industry index, to which the 

target company belongs, is calculated as: 

(14) 

52 All DJGI indices are denominated in US dollar. 
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where: 

abnormal return on the European industry index j for event day t 

actual return on the European industry index j for event day t 

expected return on the European industry index j for event day t 

For a sample of n indices, an average abnormal return on the national industry index 

i (AAR;J and the European industry index j (AARJt) for each day t is computed as: 

(15a) 

(15b) 

respectively. 

The average cumulative abnormal return on the national industry index i (CAR;J and 

the European industry index j (CARJt) from event day t0 to event day 1+29 is therefore 

computed as: 

29 

(16a) CAR,, = L ARit. 
t=O 

29 

(16b) CAR1, = LAR11 . 
t=O 
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A national market's expected industry return is computed as a linear function of the return 

on the entire national market. According to the market model, the expected daily return is 

calculated as: 

(17) 

where: 

E(R;J 

pi 

expected return on the target company's corresponding national 

industry index i , at time t 

actual return on country market index k, of national industry index 

i , at timet 

the intercept term 

the slope coefficient associated with the market return of country 

kat timet 

The expected European industry return is computed as a linear function of the return on 

the entire European market. According to the market model, the expected daily return is 

calculated as: 

(18) 
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where: 

expected return on the target company's corresponding European 

industry index j , at time t 

actual return on the European market at time t 

the intercept term 

the slope coefficient associated with the European market return 

at timet 

Expected returns are generated from the market model parameters, estimated with 

daily returns from the period t_140 to t_21 relative to the announcement date. Abnormal 

returns are generated for the index-pooled national and European rival firms. Following 

the methodology of Mikkelson and Partch (1988), a z-statistic is computed to test for 

statistical significance of standardized abnormal returns and cumulative standardized 

abnormal returns. 

12 

LARJI 
(19) 1= 11 

where: 

abnormal return as previously defined, 

first day of the time interval, 

last day of the time interval, 
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n 

(20) 

where: 

v.2 
J 

ED 

T 

Rmi 

m 

number of observations, and 

12 2 

2 L Rml - r(Rm) 
T + !_ + -=--1=-::t'=-----

ED ED (- _ )2 L R mi - Rm 
i= l 

residual variance for firm) from the market model over the 

estimation period, 

number of days in the estimation period used to estimate the 

market model, 

number of days in the interval (12 - t1 + 1) 

market portfolio return for the ith day of the estimation period 

market portfolio return for day t 

market portfolio average return over the estimation period 

the market portfolio is represented by the country market index k 

corresponding to the national industry index i , and the European 

market index corresponding to the European industry index j 

This approach differs from the standard formula for the variance of an individual 

abnormal return because it adjusts for the dependence created by cumulating individual 

abnormal returns calculated using a single set of parameter estimates, alpha and beta, 
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derived from the market model. Thus, the variance of the sum of individual abnormal 

returns is measured. 

Cross-Sectional Differences in Intra-Industry Effects 

Additional factors that affect the magnitude of the intra-industry announcement 

effects of corporate control transactions are subsequently tested using a cross-sectional 

regression model that includes the following independent variables: 

Horizontal M&As Operational synergies and economies of scale created in the wake of 

an M&A transaction transmit information to the market about the post-merger potential of 

the combined corporate entity to reduce unit costs. The resulting positive valuation effect 

for the target seems to be positively related with the functional relatedness to the acquirer 

(Scanlon et al. 1989). The degree of business overlap between acquirer and target 

company also determines the overall announcement effect (Houston et al. 1997). The 

intra-industry announcement effect should therefore be more pronounced in case of 

horizontal of M&As than for vertical M&As. Thus, the coefficient associated with the 

dummy variable that is set equal to one if the corporate control transaction was horizontal 

in nature and zero otherwise, is expected to be positive. 

Degree of industrial competition within the target country Lang and Stulz ( 1992) 

argued that the sum of a firm 's expected cash is a function of its competitive market 
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position. As M&A transactions convey information about the present value of the 

combined corporate entity' s total cash flows, valuation effects on rival companies should 

as well be determined by industry structure. The higher the degree of competition within 

an industry, the lower the potential benefits to acquiring companies and, in turn, the lower 

the announcement effect on rivals. This should result in a negative coefficient associated 

within the competition dummy variable that is set equal to one if the market capitalization 

of the largest three companies within the target industry account for at least 80% of the 

industry' s total market capitalization, and zero otherwise. 

Cross-border transactions The combination of economies of scale and access to new 

markets is the source of wealth gains created in the wake of cross-border M&As (Grullon 

et al. 1997). The information transmitted by a cross-border M&A announcement that 

rivals are a potential target for international acquirers should have a positive valuation 

effect. On the other hand, the evidence of overpayments by foreign bidders, found by 

some authors (e.g., Eun et al. 1996), suggests that rivals do not experience a significant 

valuation effect as relatively high premia neutralize any potential wealth gain. Thus, the 

sign of the coefficient associated with the cross-border transaction dummy variable, which 

is set to equal one if the M&A transaction occurred across borders and zero otherwise, 

cannot be predetermined. 

Non-European acquirer Out of concerns by non-European corporations that barriers to 

market entry, once entirely removed within the European Union, would be resurrected 
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around the EU, the term "Fortress Europe" had evolved. A number of US top managers 

have indicated that corporations are becoming increasingly eager to secure a position 

within the European market before the formation of the single European market is 

completed. Statistics on cross-border M&A activities (e.g., KMPG's December 1998 

international M&A report) indicate that most non-European acquirers of European targets 

are originated from the US. In 1998, 23 of the top 100 European M&As involved an 

acquiring company from the US . Thus, it is possible that US acquirers, as well as other 

non-European acquirers, tend to pay relatively high premia for European targets which, in 

tum, let current market prices of potential targets seem less undervalued. As markets are 

aware of this tendency, rival valuation effects on rivals would be less pronounced. The 

coefficient associated with the dummy variable that is set to equal one if the acquirer is a 

non-European corporation and zero otherwise, is therefore expected to be negative. 

Transaction volume The transaction volume variable, measured as the natural logarithm 

of the transaction value in US dollars, is expected to be positively related with the 

magnitude of any valuation effects on rivals following an M&A announcement mainly for 

two reasons: First, because the potential for the creation of operational synergies seems to 

be a positive linear function of the size of the combined corporate entity. Second, as the 

size of the average target company in Europe has increased significantly over the last six 

years, markets have become aware of the fact that even the largest companies can fall prey 

to corporate predators. Thus, given an announced M&A with a high transaction volume, 

valuation effects can probably be found even on the biggest companies within that 
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particular industry. This would be reflected in significantly positive abnormal returns on 

the corresponding industry index. 

Tax treatment differential The tax treatment dummy variable is set equal to one if 

goodwill is tax deductible under the national tax laws of the acquirer ' s country of origin 

and zero otherwise. Still existing national differences in accounting rules can influence 

takeover premia. According to the German tax system, for example, goodwill has a tax

deductible status. As a result, German firms tend to pay higher takeover premia than firms 

that are required to amortize goodwill to earnings, as documented by Lee and Choi 

(1992). Given that the market is aware of these tax treatment-induced premia differentials, 

takeovers involving acquirers of German origin should result in less-pronounced rival 

effects. The coefficient associated with the dummy variable is expected to be negative. 

Relative industry performance Martin and McConnell ( 191) documented that wealth 

gains to shareholders of targets whose stock had underperformed within the industry, 

were particularly pronounced. Mediocre stock performance seems to indicate a relatively 

high potential for operational and managerial post-M&A efficiency gains. By the same 

token, an industry that underperforms the market could be associated with a high potential 

for such efficiency gains as well. The industry performance variable, measured as the 

average daily return difference between the target ' s national industry index i and the 

corresponding country market index k over the one year period prior to the M&A 

announcement, is expected to be associated with a negative coefficient. This would 
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indicate that rival effects tend to be more pronounced in underperforming rather then in 

outperforming industries. 

Percentage of ownership transferred Any spillover effects should be positively related 

with the level ofthe acquirer ' s financial and operational commitment as well as the ability 

to influence the target's managerial decisions. The variable that indicates the size of the 

acquired stake in the target company, measured as a percentage of the target ' s shares 

outstanding, should therefore be associated with a positive coefficient. 

Toehold position A minority interest position can be a means to exercise corporate 

control over the target company's management. Choi ( 1991) and other authors have 

regarded such toehold positions also as a means to access private information on the 

target. The decision of a company to turn its minority position into a majority position 

clearly signals the existence of positive private information. If rivals are perceived to share 

the target's operational and financial attributes they should experience particularly 

pronounced valuation gains in the wake of an M&A announcement. This should be 

indicated by a positive coefficient associated with the 

toehold position dummy variable which is set equal to one if the acquirer had held a 

minority position in the target company prior to the takeover and zero otherwise. 

100 



The following OLS regression model is applied: 

(21) 

where: 

Horizon! 

Camp 

Cross 

Value j = a 0 + /31 Horizon!+ /32 Camp+ /33 Cross+ /34 Non- EU + /35 Vol 

+ /36 Tax + /37 Perf+ /38 Perc + /39 Toe+&, 

the valuation effect, measured as the CAR at time t on national 

rivals in industry i 

the intercept term 

the slope coefficients associated with each independent variable 

the horizontal merger and acquisition dummy variable, set equal 

to one if the corporate control transaction was horizontal in 

nature, zero otherwise 

the competition dummy variable, set equal to one if the market 

capitalization of the largest three companies of industry i account 

for at least 80% the industry's total market capitalization, zero 

otherwise. 

the cross-border transaction dummy variable, set equal to one if 

the M&A transaction occurred across country borders; zero 

otherwise 

Non-EU the non-EU investor dummy variable, set equal to one if the 

European target was acquired by a non-EU company, zero 
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Vol 

Tax 

Perf 

Perc 

Toe 

otherwise 

the transaction volume variable, measured as the natural 

logarithm of the transaction volume in US dollars 

the tax treatment dummy variable, equal to one if goodwill is tax 

deductible under the national tax laws of the acquirer; zero 

otherwise 

the industry performance variable, measured as the average daily 

return difference between the national industry index i and the 

corresponding country market k over the one year period prior to 

the M&A transaction 

the ownership percentage transferred variable, measured as the 

percentage stake acquired 

the toehold position dummy variable, set equal to one if the 

acquirer held a minority interest position in the target company 

prior to the takeover, zero otherwise 

the random error term 

Inter-country effects 

The degree of economic harmonization still differs among European countries. For 

example, Germany and France are perceived to be the closest economies, whereas 

Portugal and the United Kingdom have arguably less in common. A high degree of 
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econonuc, legal, and political harmonization, however, is a necessary condition for 

unhindered capital movements and, ultimately promotes capital market integration. It can 

therefore be expected that the closer the ties between countries the more pronounced the 

inter-country announcement effects of corporate control transactions, as acquirers can 

fully exploit the synergistic potential of the combined corporate entity. The inter-country 

effects are cross-sectionally regressed on a set of country and industry dummy variables: 

n 16 

(22) Value1 = a 1 + L ¢1; ID; + L p1k CDk 
i= l k= l 

where: 

Value1 the valuation effect, measured as the AAR and ACAR at time t 

on the European industry index j 

the intercept term 

the slope coefficient associated with the industry dummy 

variables 

the slope coefficient associated with the country dummy 

variables 

ID; the target company' s industry dummy variable, equal to one if 

the target company belongs to industry i ; zero otherwise 

the target company' s national market dummy variable, equal 

to one if the target is located in country k; zero otherwise 
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The industry dummy variables and country dummy variables, however, add up to the 

unit vector across companies. Thus, assigning a country dummy variable and an industry 

dummy variable to each industry portfolio return, generates an identification problem due 

to perfect collinearity. The isolation of industry and country effects can only be 

accomplished in terms of measuring cross-sectional differences between industries and 

cross-sectional differences between countries. Thus, industry and country effects will be 

measured relative to the average M&A-induced valuation effect on rivals as the 

benchmark. 

Setting up a regression model that incorporates a dummy for each class of 

independent variables creates computational difficulties. 53 As no unique set of coefficients 

minimizes the sum of the squared disturbances i , any constant K can be subtracted from 

the value of each of the coefficients and added to the intercept without altering any 

statistical properties of the modeL As equation (22) incorporates two sets of dummy 

variables (representing industries and countries), any constant K1 can be subtracted from 

each of the coefficients of the set of industry dummies while any constant K2 can be 

subtracted from the coefficients of the set of country dummies. The sum of the two 

constants (K1+K2) can then be added to the equation's intercept 

Implementing the constraints that the average European-wide industry effect is zero 

and that the average European-wide country effect is zero, formally: 

53 As each class of qualitative predictor variable is represented by an indicator variable, the columns of 
the X'X matrix become linearly dependent Thus, the X 'X matrix has no inverse and no unique estimators 
of the regression coefficients can be found. 
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n 

(23) L¢i = 0 , and 
j = l 

(24) 

a set of unique values of the coefficients can be obtained. 54 Equation (22) can be 

interpreted as a means to measure the degree economic integration and market 

harmonization among European countries and across industries. 

The least squares estimate of the intercept term a is equal to the average M&A-

induced valuation effect on European rivals, measured as the CAR at time t on European 

rivals in industry j , since the average residual is zero in every country and in every 

industry. 55 Adding these disturbances over all countries and industries, it can be assumed 

that the estimated disturbance for the aggregate CAR is also zero. With the European 

market return represented in form of the OLS regression ' s intercept a, both the country 

effect and the industry effect are estimated net of the average M&A-induced valuation 

effect. 

54 See also Suits (1984) and Kennedy (1986) for a detailed discussion. 
55 By construction, in OLS estimation of a regression the estimated disturbances are orthogonal to all 
industries and countries. 
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Cross-Sectional Differences in Inter-Country Effects 

To analyze the factors that affect the magnitude of the inter -country announcement 

effects of corporate control transactions, equation ( 19) is applied in a very similar fashion 

to the cumulative abnormal returns on a portfolio of European rivals, including three 

additional explanatory variables: 

EMU membership The single currency dummy variable will indicate whether the 

countries in which a target and an acquirer is located, are participating in the first round of 

the EMU. The dummy variable is set equal to one if both countries are introducing the 

Euro on January 1, 1999 and zero otherwise. As hypothesized earlier, the closer the 

economic ties between country markets, the more pronounced any M&A-induced inter

country spillover effects should be. 

Relative European industry performance As previously stated, wealth gams to 

shareholders of targets whose stock had underperformed within the industry, were 

particularly pronounced. Mediocre stock performance seems to indicate a relatively high 

potential for operational and managerial post-M&A efficiency gains. By the same token, 

not only a national industry that underperforms the market could be associated with a high 

potential for such efficiency gains as well, but also a European industry. Thus, the 

European industry performance variable, measured as the average daily return difference 

between the target's European industry index j and the corresponding European market 

index over the one year period prior to the M&A announcement, is expected to be 
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associated with a negative coefficient. This would indicate that rival effects tend to be 

more pronounced in underperforming rather then in outperforming European industries. 

Industry competition within the European Union As the degree M&A transactions 

convey information about the present value of the combined corporate entity' s total cash 

flows, valuation effects on rival companies should as well be determined by industry 

structure. As hypothesized earlier, the higher the degree of competition within an industry, 

the lower the potential benefits to acquiring companies and, in turn, the lower the 

announcement effect on rivals within the same country. By the same token, the higher the 

degree of industrial competition within the European Union, the lower the inter-country 

announcement effect is expected to be. This should result in a negative coefficient 

associated within the competition dummy variable that is set equal to one if the market 

capitalization of the largest ten companies within the target industry account for at least 

80% of the industry' s total market capitalization in Europe and zero otherwise. 

The following three factors are added to the OLS regression model, eq . (19), while 

the national industry performance factor, f37 Perf, is dropped: 

(25) 

where: 

Value1 

Value1 = a 0 + f310 Euro + /311 EUPerj + /312 EUcomp + &1 

the valuation effect, measured as the CAR at time t on 

European rivals in industry j 
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/310-12 

Euro 

EUPerf 

EUcomp 

= the intercept term 

the slope coefficient associated with each independent variable 

the single currency dummy variable, equal to one if the both the 

acquirer's and the target's country of origin will participate in 

the first round ofthe EMU; zero otherwise 

the industry performance variable, measured as the average daily 

return difference between the European industry index j and the 

corresponding European market index over the one-year period 

prior to the M&A transaction 

the competition dummy variable, set equal to one if the market 

capitalization of the largest ten companies within the European 

industry index) account for at least 80% the European industry's 

total market capitalization, zero otherwise 

the random error term 
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Chapter 5 

Empirical Results 

This chapter presents the results of the empirical analyses conducted to test the 

research hypotheses discussed in Chapter 3. The results for Part I will be discussed in the 

following order: (1) relative importance of country, sector, and industry factors for 

explaining European stock return variance, (2) multifactor-models, (3) cross-sectional 

differences and non-stationarity in factor sensitivity, (4) non-European return factors, (5) 

euro-induced changes in return sensitivity, and (6) portfolio diversification. Subsequently, 

the results for Part II will be discussed in the order of: ( 1) intra-industry effects, (2) cross

sectional differences in intra-industry effects, (3) inter-country effects, and (4) cross

sectional differences in inter-country effects. 

Part 1 

Relative Importance of Country, Sector, and Industry Factors for Explaining European 

Stock Return Variance To test for the relative importance of country, sector, and 

industry factors for explaining European stock return variances, three single-factor models 

(eq. 1-3) were applied to monthly return data of individual companies that are grouped by 

affiliation to a specific industry within a given country for the subperiods of July 1994 to 

December 1996 and January 1997 to June 1999. The return on each of these 154 single 

industry portfolios was regressed on the market index return of the country in which the 
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companies are located. An F-test according to Goldfeldt and Quandt (eq . 5) was applied 

to compare the linear fit of the three models within and across the two 30-months 

subperiods. Tables 2 to 21 present the results for all national industry portfolios grouped 

by industry; tables 22 to 37 present the results for all national industry portfolios grouped 

by country. 

For the subperiod 7/94 - 12/96, it was assumed that across all industries the linear 

fit of the country model is better than of the sector and industry model, as described in 

hypothesis H 1a. The F-test , the ratio of the sum of squared errors (SSE) of the country 

model versus the sector model, produced significant results for 46 of 154 industry 

portfolios (table 38). Of these 46 significant results, 42 indicated a higher explanatory 

power of the country model compared to the sector model. The application of the F-test 

to the country model versus the industry model yielded 43 significant results, out of which 

34 indicated a higher explanatory power of the country model compared to the industry 

model (table 39). Thus, for the subperiod 7/94 - 12/96 the country factor was most 

important in explaining European stock return variance. 

To test whether, for the subperiod 1/97 to 6/99, the linear fit of the industry model 

IS better than of the country model in case of industries with a predominantly 

"international" focus, e.g., airlines, banks, chemicals, insurance compames, oiVgas 

producers or telecommunications compames, as opposed to industries with a more 

"domestic" focus, e.g. , in the areas of building materials, retail , utilities, health care, or 

national transportation, as described in hypothesis H 1b, R2-statistics are divided into two 

groups, according to industry classification. Comparing If group means of the country 
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model to R! group means of the industry model, the subsequently conducted two-sample 

t-test could not reveal any statistical significance in the difference of the R! group means 

for either the "international focus" or the "domestic focus" industry subset (t-values of the 

differences were - 0.200 and 1.066 respectively, table 40). 

Applying the industry model to both industry subsets, however, the difference in R2 

group means of the industries with "international" (0.4323) and "domestic" focus (0.3275) 

is of statistical significance (t-value of 2.488). Thus, although the industry model cannot 

explain significantly more of the stock return variance than the country model, not even in 

case of the industry subset with "international focus" according to hypothesis R ib, the 

industry model itself is much more applicable in return estimation procedures involving 

industries with an "international" rather than "domestic" focus . Table 41 presents the 

results of the F-test , the ratio of the sum of squared errors of the country model versus the 

industry model, which were significant for 53 of 154 industry portfolios. Of these 53 

significant results, 20 indicated a higher explanatory power of the industry model 

compared to the country model for the subperiod 1/97 to 6/99, an increase from only 9 in 

the earlier subperiod. Thus, the return variance of 11 industry portfolios that used to be 

explained largely by country factors has become much more susceptible to industry

specific return factors . This trend is most apparent ( 1) across countries for airlines, major 

oil companies, the media and paper industry, and (2) across industries in France, Germany, 

the Netherlands, and the United Kingdom. 

For the subperiod 1197 to 6/99, as described by hypotheses Hie and Hid, the sector 

model is likely to explain a smaller portion of the industry portfolio variances than both the 
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country and the industry model because of the confounding effect of the sector 

constituents. The Goldfeldt Quandt F-test, comparing the sum of squared errors of the 

sector and the country model yielded 41 significant ratios across the 154 industry 

portfolios. In the case 34 of these 41 industry portfolios, the application of the sector 

model resulted in higher SSE than the application of the country model (table 42) . By the 

same token, comparing the sum of squared errors of the sector and the industry model, 24 

significant ratios across the 154 industry portfolios were found . Out of these 24 ratios, 23 

indicated the industry model to be advantageous over the sector model, which resulted in 

higher SSE (table 43 ). Thus, the linear fit of the country model and the industry model is 

better than the linear fit of the sector model. 

Under the assumption that country factors have become less important while 

industry factor have become more important as a means to explaining individual 

company' s stock return variance, comparing regression models across the two subperiods 

7/94 to 12/96 and 1/97 to 6/99, it was hypothesized that across all industries: (1) the linear 

fit of the country model had decreased, as described in hypothesis H1e, (2) the linear fit of 

the sector model had increased as described in hypothesis H1r, and (3) the linear fit of the 

industry model had increased, as described in hypothesis H1g . Tables 44-46 present the 

results of the 2-sample t-test conducted across industries, as stated in eq .6. It appears from 

table 44 that the average K resulting from the application of the country model is fairly 

similar in both subperiods (0 .4037 and 0.3923 for the subperiods 7/94 to 12/96 and 1/97 

to 6/99, respectively). In fact , the lack of statistical significance in the mean R2 difference 

(t-value = -0.365) suggests that, on average, the country model has not lost any of its 
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explanatory power. Table 45 indicates an increase in average R2 resulting from the 

application of the sector model from sub period 7/94 to 12/96 to sub period 1/97 to 6/99 

(0.2444 and 0.2887, respectively) . However, the mean R2 difference (t-value = -0.365) is 

not statistically significant, suggesting that, on average, the explanatory power of the 

sector model has not changed over the course of the 60-months observation period . 

Contrary to the country and the sector model, the linear fit of the industry model has 

changed. Table 46 shows that average R2 resulting from the application of the industry 

model have increased from 0.3006 to 0.3798 for the subperiods 7/94 to 12/96 and l/97 to 

6/99, respectively. The mean R2 difference is equal to 0.0792 with a t-value of 4.128, 

indicating statistical significance. Thus, hypothesis H1g, that is, the linear fit of the industry 

model has increased from the first to the second 30-months observation period, cannot be 

rejected. 

Tables 47-49 present the results of the 2-sample t-test conducted across countries. 

Similar to the results presented in table 44, table 47 depicts the difference in mean R2 

across countries between the first (0.4057) and the second subperiod (0.4371) that 

resulted from the application of the country model as not statistically significant (t-value 

equals 1.25). The sector model appeared to have increased in linear fit across countries 

(table 48). The mean R2 values were computed to be 0.2213 and 0.3002 for the first and 

second subperiod, respectively. The mean paired difference indicates statistical 

significance (t-value equals 2. 794 ). The mean K values corresponding to the industry 

model, as shown in table 49, are 0.2612 and 0.366 for the subperiods 7/94 to 12/96 and 

l/97 to 6/99, respectively. The I-value for the paired R2 differences equals 3 .809, 

113 



indicating an overall increase in linear fit. The explanatory power of the industry model has 

increased particularly in Denmark, Italy, Sweden, and Switzerland. Table 50 shows the 

average R2 increase to be 0.202, 0.207, 0 164, and 0.394, respectively. Hypothesis H 1h 

stated that the increase in linear tit of the industry model would generally be higher than 

the increase in linear fit of the sector and country model. Grouping the industry portfolios 

by European industry, the findings of the two-sample !-tests reveal that the mean 

difference in the average R2 increase between the sector and the industry model is 0. 0261 

and between the country and the industry model is 0.0738 . The /-values are 1.999 and 

2.648, respectively. Grouping the industry portfolios by country, as shown by table 51, the 

average~ increase between the sector and the industry model equals 0.0349 and 0.0908 

between the country and the industry model. The !-values are 1.355 and 3.244, 

respectively. Supporting hypothesis H 1h, overall results indicate a significant increase in 

the explanatory power of the industry model, as measured by average R2
, from subperiod 

7/94 to 12/96 to subperiod 1/97 to 6/99. Consequently, industry-specific factors have 

become increasingly important in explaining stock return variances in markets of the 

European Union. 

Multifactor Models Prudent portfolio management demands the identification of the 

factor model that explains most of the underlying stock variation. Stepwise regression 

procedures were used to test (a) whether the combination of the three single return factors 

(country, sector, and industry returns) would yield a higher explanatory power than each 
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of the single factor model alone, and, if so, (2) which factor combination would produce 

the highest R-square statistic. 

Table 52 presents R2 -statistics for 154 national industry portfolio returns that were 

regressed on their corresponding country-, European sector-, and European industry 

indices. If more than one return factor was identified to be of statistical significance, the 

corresponding R2 -statistic would indicate the additional variation in the return on the 

national industry portfolio explained by the second and third factor, respectively, given the 

first factor was already included in the modeL To avoid the consequences of 

multicollinearity, all factor returns were orthogonalized prior to running the stepwise 

regression procedure. 

For subperiod 7/94 to 12/96, the return on national industry portfolios could best be 

explained by a single factor model in 71 of 154 cases. The explanatory power of a 

multifactor model was superior in 62 cases. Of these 62 multifactor models, 56 consisted 

of 2 factors and 6 consisted of three factors . The stepwise regression procedure could not 

identify a single factor or factor combination of statistical significance for 11 industry 

portfolios. 

The number of multifactor models superior in explaining industry portfolio returns 

increased by 15 to 77 for subperiod 1/97 to 6/99. In 50 and 6 of these 77 cases, the 

industry factor was the second and third factor of significance added to the model, 

respectively. These results confirm earlier findings of an increase in the importance of 

industry factors as estimators of corresponding stock returns. Thus, portfolio managers 
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would generally be well advised include industry factors in any stock return modeling 

procedure. 

Cross-Sectional Differences and Non-Stationarity in Factor Sensitivity To determine 

any cross-sectional differences and non-stationarity in factor sensitivities of industry 

portfolios, the return sensitivity of national industry portfolios to the corresponding 

European industry and country index was compared across industries and countries, 

equations 8 and 9 respectively. For this purpose, a time dummy variable was added to 

both the country and the industry model, which was run over the entire 60-month 

observation period. 

Table 53 presents the results produced by the two OLS regression models for each 

national industry portfolio (while the results in table 53 are grouped by industry, table 54 

displays groups the industry portfolios by country). The two-factor industry model, eq. 8, 

applied to 154 national industry portfolios, yielded statistically significant time dummy 

coefficients, S2i, in only 25 cases. The ratio of positive to negative time dummy 

coefficients was 15/10. The 25 industry portfolios that displayed a change in return 

sensitivity to EU-industry factors were scattered all over the country and industry 

spectrum. The 15 industry portfolios that displayed an increased in return sensitivity to 

EU-industry factors were concentrated in the banking and breadline-retailing sector. Thus, 

a general increase in the return sensitivity of national industry portfolios to corresponding 
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EU-industry factors from subperiod 7/94 - 12/96 to 1/97 to 6/99 could not be identified. 

Hypothesis H 2a can therefore be rejected. 

It was hypothesized that the time dummy coefficients, 02i, of the 2-factor industry 

model, eq. 8, would be greater for industry portfolios formed in core versus peripheral 

countries of the European Union (hypothesis H 2b) and for ERM-member countries versus 

non-ERM member countries (hypothesis H2c). As shown in table 55, only Su, associated 

with the return on the corresponding European industry index, was different between core 

and peripheral countries (the coefficient was significantly higher for the former, at the 5%

level) . The time dummy coefficients, 52i, did not yield any significant difference between 

either group. None of the applied multiple comparison procedures (Tukey, Scheffe, and 

Bonferroni) indicated that the change in the return sensitivity of industry portfolios to 

changes in the corresponding European industry index returns over the course of the 60-

months observation period was contingent upon any of the suggested group distinctions. 

The two-factor country model, eq . 9, applied to 154 national industry portfolios, 

yielded statistically significant time dummy coefficients, y2,, in only 22 cases. Contrary to 

the expectation of the y2i-coefl:icient to be generally negative, the ratio of positive to 

negative time dummy coefficients was 13/9. The 22 industry portfolios that displayed a 

change in return sensitivity to country factors were scattered all over the country and 

industry spectrum. The 13 industry portfolios that displayed an increased in return 

sensitivity to country factors were concentrated in the banking and diversified financial 

sector. A decrease in the return sensitivity to country factors was particularly pronounced 

in the case of the electric utilities industry. Thus, a general decrease in the return 
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sensitivity of national industry portfolios to corresponding country factors from subperiod 

7/94 - 12/96 to 1/97 to 6/99 could not be identified . Hypothesis H 2d can therefore be 

rejected. 

Regressing industry portfolio returns on corresponding country returns, eq.9, and 

subsequently grouping coefficients according to geographic location (core vs. peripheral 

EU countries) and membership ofthe Exchange Rate Mechanism (ERM-member vs. non 

ERM-member countries), yielded results similar to the previous group analysis of eq.8. 

Table 56 shows that while the country coefficient r1r was significantly greater for the 

group of core EU countries, the coefficient associated with the time dummy variable, Y2i, 

did not display any significant difference between EU core and peripheral countries or 

between ERM and non-ERM countries. Hypotheses H2e and H2t can, therefore be rejected. 

Non-European Return Factors To address the question of whether a more unified 

European market has also become increasingly independent from other major trading 

areas, e.g., the United States and the Pacific Rim, monthly returns on country (eq .lO) and 

industry indices ( eq. 11) of the EU were regressed on the returns of the market and 

industry indices of the US and the Pacific Rim, respectively. A time dummy variable was 

added to the regression models to account for any non-stationarity in the return sensitivity 

over the course of the 60-months observation period, 7/94 - 6/99. 

Change in return sensitivity of European stock markets to the markets of the US and the 

Pacific Rim Table 57 presents the results of the OLS regression analysis according 
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to eq . 10. Out of 16 EU country indices, 11 showed a statistically significant sensitivity to 

changes in the returns of the US market. The sign of /31, the US market coefficient, was 

positive without exception. Only in the case of Greece, however, was this statistical 

significance added in the second 30-months subperiod, as indicated by the corresponding 

time dummy coefficient (/33 equals 1.361 ; /-value equals 2.116). France appears to be the 

only country market with significant sensitivity to return changes in the Pacific Rim, as 

indicated by the corresponding time dummy coefficient (/32 equals 0.427; t-value equals 

2.089). During the subperiod of 1/97 to 6/99, the return sensitivity of the Italian market to 

return changes in the Pacific Rim changed significantly. The corresponding time dummy 

coefficient (/34 equals -0.703 ; /-value equals - 1.955). This is the only case of a country 

market that showed a decline in return sensitivity to a non-European factor, according to 

hypothesis 3. 

Change in return sensitivity of European industries indices to the corresponding US and 

the Pacific Rim industry indices Table 58 presents the results of the OLS regression 

analysis according to eq . 11. To ensure that previous OLS regression analysis on the 

country level has not obstructed any industry-specific return sensitivity effects, eq . (1 0) 

was subsequently adjusted to fit industry level return data by regressing the portfolio 

return on industry i of country k on the return on the corresponding industry indices of the 

US and the Pacific Rim. Only seven out of twenty European industry indices displayed a 

significant return sensitivity to the corresponding US industry indices. These industries 

included: airlines, conglomerates, chemicals, electric utilities, food retailers and 
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wholesalers, diversified industrials, and secondary oil companies. In each of these seven 

cases, the sign of the coefficient 51 was positive. None of the time dummy coefficients 

associated with the corresponding US industry indices (~,) , that could have indicated a 

possible shift in return sensitivity over time, were significant. 

With regard to the Pacific Rim industry indices as return factors, none of twenty 

European industry indices, with the exception of breadline retailers, displayed neither a 

significant return sensitivity nor a change over time thereof In case of breadline retailers, 

the coefficient ~had a value of 0.556 (t-value equals 3.273) and the coefficient 54 had a 

value of- 05 (t-value equals - 2 575), indicating a decrease in return sensitivity from the 

first to the second 30-months subperiod. 

Change in return sensitivity of national industry indices in Europe to the corresponding US 

and the Pacific Rim industry indices Tables 59 and 60 present the results of the OLS 

regression ofEuropean countries' national industry indices on the corresponding industry 

indices of the US and the Pacific Rim, grouped by industry and country respectively. It 

appears that, across European countries, a significant sensitivity to US industry returns is 

particular to the chemical and the oil industry. Changes in the sensitivity to US industry 

return factors over time seem to be concentrated in the banking industry where seven out 

of 15 time dummy coefficients displayed statistical significance. In the case of France, 

Germany, Greece, Ireland, Italy, Portugal, and Spain the sign of the coefficient was 

positive, indicating an increase in the return sensitivity of Europe's national banking 
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industries to the US banking industry. These findings lead to the rejection of hypothesis 

HJ.~ 

Portfolio Diversification The analysis, thus far, has indicated an increase in 

importance of industry factors in explaining the stock return behavior of individual 

companies. To determine the impact of the changes in relative size ofthe return factors on 

portfolio diversification, portfolios of size n = 2, .. . , 20, were formed randomly for the 

subperiods 7/94 - 12/96 and 1/97 - 6/99. The random selection occurred (a) within 

countries but across industries, (b) within industries but across countries, and (c) across 

countries and industries. Subsequently, the diversification effect was measured as the ratio 

of the average portfolio variance to the average European stock variance, according to eq . 

12. 

Table 61 presents an overview of diversification benefits resulting from random 

portfolio selection within each of the 20 European industries but across the 16 European 

countries. The ratio of the average industry portfolio variance to the average European 

stock variance, has generally increased from 7/94 - 12/96 to 1/97 - 6/99. For portfolios of 

size n = 2, this increase was statistically significant at the 5%-level for 10 industries 

(Banks, Building Materials, Chemicals, Diversified Financials, Food, Diversified 

Industrials, Marine Transportation, Major and Secondary Oil Companies, and Breadline 

Retailers) whereas 5 industries (Airlines, Electrical Utilities, Food Retailers and 

Wholesalers, Insurance, and Paper Products) experienced a significant decrease in the 
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variance ratio . For portfolios of size n = 4, 8, and 16, the number of industry portfolios 

experiencing a significant increase or decrease on the variance ratio were 12 to 3, 7 to 2, 

and 5 to 0, respectively. Thus, hypothesis H4a was supported by the majority of industry 

portfolios indicating an increase in the variance ratio, which, in turn, is the equivalent to a 

less pronounced diversification effect. Detailed results of the portfolio selection procedure 

for each industry are shown in tables 62 to 81 . 

By the same token, table 82 presents an overview of diversification benefits 

resulting from random portfolio selection within each of the 16 European countries but 

across the 20 European industries. The ratio of the average country portfolio variance to 

the average European stock variance, has generally increased from 7/94 - 12/96 to 1/97 -

6/99. This increase was statistically significant for 12 country portfolios. Only in the case 

of Sweden and the United Kingdom was the decrease in the variance ratio significant 

across all portfolio sizes. As a consequence, hypothesis H4b is rejected. Detailed results of 

the portfolio selection procedure for each country can be found in tables 83 to 98 . 

Tables 99 and 100 show mean variances of country and industry portfolios, 

respectively. Regardless of portfolio size, mean variances of country portfolios were 

higher than mean variances of industry portfolios. Thus, hypothesis H 4c, stating that 

diversification within an industry but across countries reduces portfolio variance to a 

lower degree than diversification within a single country but across industries, can be 

rejected. As shown in table 101 , however, the percentage increase in mean variance from 

subperiod 6/94- 12/96 to 1/97 - 6/99 was the highest for the industry portfolio . This can 

be interpreted as evidence for a gradual change in the degree of homogeneity within 
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European industries brought about by the ongoing harmonization of European financial 

markets. 

The results reported in table 101 also support hypothesis H4d, stating that 

diversification across countries and industries reduces portfolio vanance to a higher 

degree than diversification solely within an industry or a country. For example, while 

European stock return variances increased overall by approximately 136%, from the first 

to the second subperiod, as shown in table 1 02, mean variances of country/industry 

portfolios of size n = 4, increased by 179% compared to 203% and 210% for country and 

industry portfolios, respectively. 

Clearly, the ratio of average country/industry portfolio vanance to average 

European stock variance has not remained constant over the 60-month observation period. 

For example, in case of portfolios of size n = 2, the numerator ofthe variance ratio, that is, 

the average country/industry portfolio variance increased by 152%, whereas the ratio ' s 

denominator, that is, the average European stock variance increased by only 136%. As a 

consequence, the variance ratio itself went up by 112%, leading to the rejection of 

hypothesis H4e· 

Summary 

The relative importance of industry factors in explaining European stock return 

variances has increased from period 7/94 - 12/96 to period 1/97 - 6/99. While the 

explanatory power of the country model was still superior during the first period, the 
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industry model produced similar results as the country model in the second period. The 

application of the industry model is particularly advantageous in return estimation 

procedures involving industries with an "international" focus . 

The sensitivity analysis of European industry portfolios revealed that oil and 

chemical industry stocks are highly sensitive to their corresponding US industry returns. 

Changes in the sensitivity to US industry return factors over time seem to be concentrated 

in the banking industry. The national banking industries of France, Germany, Greece, 

Ireland, Italy, Portugal, and Spain have become increasingly sensitive to the US banking 

industry. 

Random portfolio selection procedures revealed an increase in the variance ratio 

for the majority of industry portfolios, indicating a less pronounced diversification effect. 

But regardless of portfolio size, mean variances of country portfolios were still higher than 

mean variances of industry portfolios. Consequently, even during the later sub period ( 1/97 

- 6/99}, diversification benefits of European industry portfolios still outweighed 

diversification benefits of country portfolios. However, evidence was found for a gradual 

change in the degree of homogeneity within European industries in the wake of the 

ongoing harmonization of European financial markets . 

Partn 

Intra-Industry Effects Event study methodology was applied to gauge intra-industry 

effects of M&A announcements on national rivals. Using the Dow Jones Industry Index 
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classification methodology, average abnormal and cumulative average abnormal returns 

were measured on the target company' s corresponding DJGI national industry index. 

tables 103-106 present the annual breakdown of the M&A sample by target company' s 

country and industry classification. 

The M&As with the highest transaction volume in each of the years 1996 to 1999 

were not equally distributed across countries or industries. In each year, the United 

Kingdom was the single country with the largest number of corporate targets, indicating 

the highest level of large scale corporate restructuring. The second most active national 

market for corporate control was France, with M&A activities occurring across a wide 

spectrum of industries. The industry focus changed over the four-year observation period. 

In 1996, the electric utilities industry experienced the highest number of top M&A 

transactions, most of which took place in the UK. In the subsequent three years of 1997 to 

1999, however, the focus shifted towards the financial sector. Most target companies 

were found in the banking industry, followed by the insurance industry, and, in 1998, in 

the real estate sector. 

M&A announcement-induced intra-industry effects were analyzed based on samples 

with the number of annual transactions ranging from 59 to 70. Average abnormal returns 

on national rivals were measured on the event day, t0, average cumulative abnormal 

returns were measured over four event windows: t 0 - t4, t0 - t 9, to- t 19, and t 0 - t29. Tables 

107-110 present the results of the intra-industry effect analysis. In each of the four years, a 

positive abnormal mean return was identified on the day of the M&A announcement, 

indicating a positive valuation adjustment of target company' s industry rivals by the 
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market. Over the four-year period (table 111), the abnormal mean return is 0.43% on the 

day of the M&A announcement, t0 , indicating a positive valuation adjustment of target 

company's industry rivals by the market. The z-statistic indicates significance at the 1%

level. The cumulative abnormal mean return is 0. 78% (significant at the 1 %-level) over the 

5-day event window and 0.82% (significant at the I %-level), 0.67% (significant at the 

5%-level), and 0.74% (significant at the 10%-level) over the 10-day, 20-day, and 30-day 

event window, respectively. These results offer strong support for the hypothesis that 

M&A announcements emit favorable signals about the target's corresponding rivals in the 

same industry. The revelation of potential factor-specific valuation differences was left to 

the following cross-sectional analysis. 

Cross-Sectional Differences in Intra-Industry Effects This section presents the results 

of the cross-sectional regression analysis of the M&A announcement-induced intra

industry spillover effects. The nine-factor cross-sectional regression model, eq. 21, was 

applied to the average abnormal and average cumulative abnormal returns on the target 

company's corresponding DJGI national industry index. The abnormal return was 

measured on the day of the M&A announcement, t0• The cumulative abnormal returns 

were measured over a five-day, ten-day, twenty-day, and thirty-day event window (to- t4, 

to - /9, to - t19, and to - t29, respectively). Results are reported separately for each of the 

four one-year subperiods in tables 112-115. 
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Horizontal M&As Based on the widely supported notion that economies of scale is 

the main benefit of horizontal mergers and acquisitions, as well as from a pure synergistic 

point of view, valuation differences were hypothesized to exist depending on the degree of 

operational overlap between acquirer and target. The coefficient associated with the 

dummy variable Horizon/, which was set equal to one ifthe corporate control transaction 

was horizontal in nature and zero otherwise, was expected to be positive. On the day of 

the M&A announcement, t0, with the exception of 1998, and over the first event window, 

t0 - 14, the coefficient was, in fact, positive. None of the coefficients, however, was of 

statistical significance. Thus, the hypothesis that the announcement of horizontal M&As 

induces a more pronounced intra-industry effect then the announcement of vertical M&As, 

can be rejected. 

Degree of industrial competition within target country It was argued that as the sum 

of a firm's expected cash flows is a function of its competitive market position, M&A 

transactions implicitly convey information about the present value of the combined 

corporate entity's total cash flows. M&A-induced intra-industry effects should therefore 

be determined by industry structure as well. To gauge the impact of competition within a 

national industry, the competition dummy variable Camp, which was set equal to one if 

the market capitalization of the largest three companies within the target industry account 

for at least 80% of the industry' s total market capitalization and zero otherwise, was 

included in the cross-sectional regression model. 
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The coefficients associated with Camp displayed no clear relationship between the 

degree of industry competition and the intra-industry spillover effect. Only in 1999, for the 

ten-day event window, was the coefficient statistically significant at the 1 0%-level 

(0.0331 ). As a result, the hypothesis that the higher the degree of competition within an 

industry, the lower the potential benefits to acquiring companies and, in turn, the lower the 

announcement effect on rivals, which would have resulted in a negative /32 - coefficient, 

can be rejected. 

Cross-border transaction Research on the magnitude of abnormal returns on target 

and acquirer has, thus far, been inconclusive. While some authors argued that the 

combination of economies of scale and access to new markets was the source of wealth 

gains created by cross-border M&As (e.g. , Grullon et al. 1997), others have suggested 

that rivals do not experience a significant valuation effect as relatively high premia, 

indicating overpayments by foreign bidders, neutralize any potential wealth gain (e.g., Eun 

et al. 1996). As a consequence, the sign of the coefficient associated with the cross-border 

transaction dummy variable, Cross, which is set to equal one if the M&A transaction 

occurred across borders and zero otherwise, could not be predetermined. The cross

sectional regression analysis could not establish a significant relationship between the 

average intra-country spillover effect and the country of origin of the acquirer relative to 

the target. 
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Non-European acquirer It was hypothesized that US and other non-European acquirers 

tend to pay higher premiums for European targets than European acquirers to secure a 

market position within the "Fortress Europe." As financial markets are probably aware of 

this tendency, the announcement of an acquisition of a European target by a non-EU 

company -v.ill produce less pronounced rival effects and the acquisition of a European 

target by a EU company. The coefficient associated with the dummy variable Non-EU, 

that is set to equal one if the acquirer is a non-European corporation and zero othernise, 

was therefore expected to be negative. With the exception of 1998. the sign of the jJ. 

No n-E L coefficient was indeed negative for the event day and most of the four e\ ent 

windows throughout the four annual subperiods. Only in 1996, however, was the negative 

coefficient of Non-EU of statistical significance (at the 5%-level), indicating that over the 

20-day event window from to to t19, the intra-industry spillover effect was lower if target 

were announced to be acquired by US and other non-European companies. 

Transaction volume It was argued that the potential for the creation of operational 

synergies is likely to be a linear function of the size of the involved corporate entities. 

Signaling would therefore be more intense in case of high volume mergers and 

acquisitions. As recent mega-mergers provided ample evidence that firm size in today·s 

financial markets is not a barrier to corporate control transactions. In fact, the larger the 

target. the less secure can rivals feel about not to become the next takeover candidate. 

Consequently, the relationship between transaction volume and the magnitude ofthe intra

industry effects were hypothesized to be positive. The control factor Vol, the natural 
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logarithm of the transaction volume (in US dollar), was regressed on the average abnormal 

return on the event and the average cumulative abnormal returns over the four events 

windows. The coefficient associated with Vol displayed a positive sign in each year for 

every event window. In I996. /35 Vol was statistically significant at the I %-level for day to, 

at the 5%-level for the 5-day event window. and at the I 0%-level for the 30-day event 

window. In 1997, the coefficient was statistically significant at the I %-level for day t0, at 

the 1 0%-level for the subsequent 5-day, 1 0-day. and 20-day event window. The only 

significant coefficient in 1998 was found for the I 0-day event window (at the 1 0%-level). 

No significance was found in I999, as markets had become accustomed to vastly 

increasing M&A transaction volumes. 

Tax treatment differential It was argued that still existing national differences in 

accounting rules can influence takeover prenua. Especially the tax-deductibility of 

goodwill, enjoyed by acquiring companies in Denmark, Germany, Italy, the Netherlands, 

Norway, and Sweden under various tax regimes, can lead to higher takeover premia. 

Assuming that the market is aware of these tax-treatment-induced premia differentials, 

takeovers involving acquirers from any of these six countries should result in less 

pronounced intra-industry effects. The coefficient /36• associated with the dummy variable 

Tax, which was set equal to one if the acquirer's country of origin would allow for the 

depreciation of goodwill and zero otherwise, was expected to be negative. This was only 

the significant outcome ofthe cross-sectional regression analysis in case ofthe event day to 

in 1998 (at the 1 0%-level) . In 1997, the valuation effect measured over the 20-day and 30-
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day window was significantly positive at the 1 0%-level and the 5%-level, respectively. All 

other event windows showed insignificant Tax-coefficients with changing signs. Thus, the 

results remain inconclusive with regard to whether intra-industry effects are influenced by 

the tax treatment ofthe acquiring company. 

Relative industry performance It was argued that a target's mediocre stock 

performance seems to promise a relatively high potential for operational and managerial 

efficiency gains. Research indicates that not only post-M&A announcement wealth gains 

to shareholders of targets that lag behind industry standards in terms of stock return 

performance are particularly pronounced, but also that an inverse relationship exists 

between a targefs past performance and the Likelihood of becoming a corporate takeover 

target. Intra-industry effects were, therefore, hypothesized to be more pronounced in 

underperforrning rather then in outperforming industries. 

The industry performance variable, Perf, measured as the average daily return 

difference between the target ' s national industry index i and the corresponding country 

market index k over the one year period prior to the M&A announcement, was expected 

to be associated with a negative coefficient. This would have indicated that rival effects 

tend to be more pronounced in underperforrning rather then in outperforming industries. 

The results show that on the event day to, Perf was associated with a positive P-

coefficient. which, however, was statistically significant only in 1998 (at the 10%-level). 

While P- was positive over aU event windows in 1998, the results were opposite in 1999. 

Adding to the inconclusiveness of the results, the 20-day event window in 1996 showed a 
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significant negative coefficient (at the 5%-level), while the 30-day event window in I997 

indicated a significant positive Perf-coefficient (at the I 0%-level). It remains unclear 

whether a target industry' s past performance relative to the market has an impact on intra

industry spillovers. 

Ownership percentage transferred It was hypothesized that spillover effects should be 

positively related with the level of the acquirer's financial and operational commitment as 

well as the ability to influence the target's managerial decisions. Assuming that the size of 

the acquired stake in the target company would be an appropriate proxy for such a 

commitment, the variable Perc, measured as the acquired percentage of the target's 

outstanding shares, should therefore be associated with a positive coefficient, fls. The 

cross-sectional regression analysis revealed positive Perc-coefficients for the event day to 

for each of the four annual sample periods. Only in the year 1999, however, was this 

coefficient significantly positive (at the I 0%-level). For the other four event windows, 

though mostly positive, /]8 did not display any statistical significance. 

Toehold position Various authors have argued that toehold positions are a means to 

gather private information on the target company. Thus, the decision to turn a toehold 

position into a majority stake should be a clear signal that the market had undervalued the 

target company. As rivals are perceived to share the target's operational and financial 

attributes, the wealth gains for rival shareholders should be particularly pronounced if the 

acquirer had a minority interest position in the target prior to the assumption of corporate 
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control. The dummy variable Toe , which is set equal to one if the acquirer had held a 

minority position in the target company prior to the takeover and zero otherwise, was 

expected to associated with a positive /J9-coefficient. Surprisingly, not only did the sign of 

Toe differ over event windows and annual subperiods, but also displayed none of the 

coefficients any statistical significance. The hypothesis that toehold positions have an 

impact on the magnitude of M&A announcement-induced valuation effects experienced by 

national rivals can, therefore, be rejected. 
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Inter-Country Effects Using a target company's corresponding DJGI European industry 

index, M&A announcement-induced average abnormal and cumulative aH:rage abnormal 

returns were measured. Inter-country spillover effects were analyzed 1:-esed on annual 

samples of between 77 and 91 transactions. Tables 116-119 present the annual breakdown 

of the M&A sample by target company's country and industry classification. Between 

36% and 42% of each year's top M&As had a target located in the Cnited Kingdom, 

foUowed by France with a range of between ll% and 16% and Sweden \\ith 6% to 10%. 

Tables 120 to 123 show the results of the inter-country spillover analysis. For the 

entire sample, the mean abnormal return on the event day, 10• was positi\ c and increased 

over the four-year period from 0.09% to 0.53%. Over the 1996 - 1999 period, the mean 

abnormal return on the event day. to, was 0.28% (table 124 ). The z-statistic computed for 

the entire four-year period, revealed significance at the l %-level. The mean cumulative 

abnormal returns measured over the four event windows were 0.36% (significant at the 

I %-level), 0.46% (significant at the l %-level), 0.48% (significant at the 10%-level), and 

1.02% (significant at the 5%-level) for the 5-day, I 0-day, 20-day, and 30-day event 

window, respectively. Furthermore. cross-border spillover effects appear to have become 

especially pronounced in I999, the first year in which European stock prices were 

denominated in a single currency, the euro. 

The spread of almost 37 percentage points between the minimum and the maximum 

abnormal return displayed by European rivals to an M&A announcement on the event day, 

to, suggests. an improved transmission mechanism of corporate \ aluation signals across 
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European borders. The corresponding spread for the years 1996, 1997, and 1998 were 7, 

8, and 7 percentage points, respectively. 

M&A-induced valuation effects on European rivals were subsequently regressed on a 

set of country and industry dummy- variables (eq.22) to isolate country and industry 

components. The isolation of industry and country effects was accomplished by measuring 

cross-sectional differences between industries and cross-sectional differences between 

countries. Thus, industry and country effects were measured relative to the average M&A

induced valuation effect on European rivals as the benchmark. 

Table 125 presents the country effect estimates net of the average M&A-induced 

valuation effect. The average abnormal return (AAR) on the event day 10, over the entire 

four-year period was the highest for targets located in Norway. AAR was 0. 72% above 

the mean AAR. Targets in France and Switzerland gave the second and third highest 

valuation impulse to European rivals (0.63% and 0.24% net of the sample mean of 

0.28%). Norway and France sustained this valuation premium over all four event 

windows. On the other hand, for target companies located in Ireland, Belgium, or Sweden, 

the AAR was 0.84%, 0. 7%, and 0.36% below the mean AAR. respectively. 

Table 126 shows the AARs and ACARs net of the mean M&A-induced valuation 

effect on European rivals. An announced merger or takeover of an oil company triggered 

the most pronounced ripple effects through a European industry (with an AAR on the 

event day of 2.66% above the mean). Industry effects net of the mean AAR were also 

positive if targets belong to the diversified financial. beverage, telephone utilities, or 

software industries. ACARs in excess of the mean ACARs could be sustained over the 
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four event windows by aU but the beverage industry. The least pronounced inter-country 

effects were found in the aerospace industry, followed by the steeL transportation 

equipment. textiles, and entertainment industry. 

Cross-Sectional Differences m Inter-Country Effects To determine whether the 3 7 

percentage point spread between the mmunum and the maxmmm abnonnal return on 

European rivals found in 1999 was industry-specific in nature. a cross-sec tional analysis 

was conducted. This inter-country spillover analysis was designed to indicate potential 

diffe rences in the level of harmonization across European industries. The results are 

reported separately for each ofthe four one-year subperiods in tables 127 - 130. 

As shown in eq. 25 , three factors, Euro, EUPerf, and EUComp, were added to the 

nine-factor cross-sectional regression model, eq. 21, and regressed on the average 

abnormal and average cumulative abnormal returns on the target company' s 

corresponding DJGI European industry index. The national industry performance factor, 

Perf, was dropped. Again, the abnormal return was measured on the day of the M&A 

armouncement, to. The cumulative abnormal returns were measured over a five-day, ten

day, twenty-day, and thirty-day event window ( In - 1~ , l o - / 9, fo - 119• and In - 119, 

respectively). 

Horizontal M&As While aU Horizon/ coefficients for the event day 10 and the 5-day 

event window, as well as most Horizon/ coefficients for the subsequent event windows 

were positive, none reach the level of statistical significance. Thus, the hypothesis that the 
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announcement of horizontal M&As induces a more pronounced spillover effect then the 

announcement ofYertical M&As. can also be rejected for European rivals. 

Degree of industrial competition within target country It was argued that as the sum 

of a firm 's expected cash flows is a function of its competitive market position, M&A 

transactions implicitly convey information about the present value of the combined 

corporate entity' s total cash flows. Thus. not only M&A-induced intra-industry effects 

should therefore be determined by industry structure. but also M&A-induced inter-country 

etlects. To gauge the impact of competition within a European industry, the competition 

dummy variable Camp, which was set equal to one if the market capitalization of the 

largest ten companies within the target industry account for at least 80% of the European 

industry's total market capitalization and zero otherwise, was included in the cross

sectional regression model. 

The coefficients associated with Camp displayed no clear relationship between the 

degree of industry competition and the inter-country spillover effect in 1996. For the 

subsequent three years, 1997-1999, all /}2 Camp coefficient estimates showed a positive 

sign (with the exception of the 30-day event window in 1997). However, none of the 

estimates was statistically significant. As a result, the hypothesis that the higher the degree 

of competition within a European industry, the lower the potential benefits to acquiring 

companies and, in turn, the lower the announcement effect on European rivals, which 

would have resulted in a negative /}2 Camp, can be rejected. 
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Cross-border transaction The cross-sectional regression analysis of the intra-country 

valuation effects could not establish a significant relationship between the average intra

country spillover effect and the country of origin of the acquirer relative to the target. 

V. bile this holds true for the inter-country valuation effects measured in 1996 and I998 as 

welL the 5-day and the I 0-day event \Vindow showed significant negative fJ3 Cross 

coefficients (at the I %-level and the I 0%-level, respectively). The most impressive result, 

however, was found in I999: The coefficient estimates for the event day t0• the 5-day 

event window. and the I 0-day event window were all significantly positive at the I%

level. The coefficient estinmte for the 20-day event \vindow was positive as well and still 

significant at the I 0%-level. 

These results suggest that in the wake of the ongoing formation of the European 

Union and the gradual elimination of cross-border barriers to entry, the combination of 

economies of scale and the access to new markets was the source of wealth gains created 

by cross-border M&As. Companies that share the target"s operational and financial 

attributes, face an increasing likelihood to be taken over, as the number of potential 

domestic acquirers is raised by a much larger number of potential non-domestic acquirers. 

~on-European acquirer It was hypothesized that US and other non-European acquirers 

tend to pay higher premiums for European targets than European acquirers to secure a 

market position within the "Fortress Europe." Assuming that financial markets are aware 

of this tendency, informed financial markets would produce less pronounced rival effects 

follo\Ving the acquisition announcement of a European target by a non-EU company. The 

I38 



coefficient {3 •. associated with the dummy variable Non-EU, that is set to equal one if the 

acquirer is a non-European corporation and zero otherwise, was therefore expected to be 

negative. This was in fact the case for the 5-day and the I 0-day event window (at the 5%

level), as well as for the 20-day event window (at the I 0%-level), in 1996. In the 

following year I997, however, fl• was significantly negative for the 5-day, the I 0-day, and 

the 30-day window (at the I%, 10%, and 5%-level, respectively) . For the years of I998 

and I999. neither was the sign of the coefficients stable nor was the coefficient itself of 

any significance. These results indicate that as the formation of the European Union 

progresses. the tear that in the end the EU would be like a .. tortress", denying entry to 

non-EU companies, seems to have vanished. 

Transaction volume It was argued that the larger the target. the less secure a rivals 

could feel about not to become the next takeover candidate. Recent mega-mergers 

provided ample evidence that firm size in today's financial markets is not a barrier to 

corporate control transactions. The coefficient f3s, which is associated with the control 

factor Vol, the natural logarithm of the transaction volume (in US dollar), displayed 

significant positive correlations for several event windows in the years 1996 and I997. In 

I996, {J5 was positive and significant for the event day to and the 5-day, I 0-day, and 20-

day event window (at the I%, I%, I%, and 5%-levei, respectively). In 1997, fJ5 was also 

positive and significant for the event day to and the 5-day. I 0-day, and 20-day event 

window (at the I%, I%, 5%. and I 0%-level, respectively). While subsequently the event 

day in I998, and the event day and all four event windows in I999 showed positive Vol-
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coefficients. none of the was statistically significant. As suggested earlier, the potential for 

the creation of operational synergies is likely to be a linear function of the size of the 

involved corporate entities. Signaling would therefore be more intense in case of high 

volume mergers and acquisitions. However. markets seem to have become accustomed to 

vastly increasing M&A transaction volumes. 

Tax treatment differential The coefficient /]6 , associated with the dummy variable Tax, 

which was set equal to one if the acquirer's country of origin would allow for the 

depreciation of goodwill and zero otherwise. was expected to be negative. In 1998. the 

cross-sectional regression estimate for tax on the event day to and over the 5-day event 

window was, indeed, negative. In 1999, /36 was negative for to and all four event windows. 

Only for the event day t0 , however, was /]6 statistically significant at the 1 0%-level. 

The results remain inconclusive for the years of 1996 and 1997. However, gauging 

the inter-country spillover effects in reaction to cross-border M&A announcements, in 

1998. and especially in 1999, tax treatment benefits such as the tax-deductibility of 

goodwill. enjoyed by acquiring companies in Denmark, Germany, Italy, the Netherlands, 

Norway, and Sweden under various tax regimes, which, in turn, can lead to higher 

takeover premia, seem to be increasingly recognized by financial markets. 

Ownership percentage transferred Assuming that the size of the acquired stake in the 

target company would be an appropriate proxy for such a commitment, the variable Perc, 

measured as the acquired percentage of the target's outstanding shares, should be 
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associated with a positive coefficient, fl- . The cross-sectional regression analysis yielded 

mixed results. Neither in 1997 nor in 1999 could any statisticalJy significant Perc

coefficient be found. While in 1996 the Perc-coefficient for the 5-day, 1 0-day. and 20-day 

event window was negative (at the 1 0%-level), it was significantly positive for the event 

day to in 1998 (at the 1 0%-level). Thus, a final conclusion as to whether the percentage of 

ownership transferred has an impact on the magnitude of M&A announcement-induced 

inter-country spillover effects cannot be drawn from the results of this cross-sectional 

regression analysis. 

Toehold positions The hypothesis that toehold positions have an impact on the 

magnitude of M&A announcement-induced valuation effects experienced by national 

rivals, Value,, was rejected because the coefficient associated with the dummy variable 

Toe , did not displayed any statistical significance. In contrast. the inter-country valuation 

effects Value1, cross-sectionally regressed on Toe , indicated a linear relationship. In 1996, 

1998, and 1999, flaToe was positive for the event day to (in 1998, the coefficient was 

significant at the 5%-level), indicating the decision to turn a toehold position into a 

majority stake was a signal that the market had undervalued the target company and that 

European rivals that share the target's operational and financial attributes, were likely to 

be future takeover candidates. Final conclusions cannot be drawn, however, because [J8 

was negative for the event day and the 10-day event window in 1997 (significant at the 

I 0%-level). 
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EMU membership As the degrees of economic harmonization still differs among 

European countries, a high degree of economic, legaL and political harmonization, is a 

necessary condition for unhindered capital movements and, uhirnately promotes capital 

market integration. It can therefore be expected that the closer the ties between countries, 

the more pronounced the inter-country announcement effects of corporate control 

transactions will be, as acquirers can fully exploit the synergistic potential of the combined 

corporate entity. Follo""ing the same line of reasoning, it was hypothesized that the 

participation of both the target's and the acquirer·s country of origin in the first round of 

the European Monetary Union, introducing the single currency on January 1, 1999, was 

likely to generate more pronounced inter-country rival effects. 

The single currency dummy variable Euro, was used to indicate whether the countries 

in which a target and the acquirer are located, are participating in the first round of the 

EMU. The dummy variable is set equal to one if the country is introducing the Euro on 

January 1, 1999 and zero otherwise. As hypothesized earlier, the closer the economic ties 

between country markets. the more pronounced any M&A-induced inter-country spillover 

effects should be. This relationship would be evident in a positiw /39 coefficient associated 

with Euro. 

In the first two years of the observation period, it was not clear which countries 

would join the Euro, under what conditions, and when they would do so. Even in 1998, 

financial assets were still priced in local currencies. It is therefore no surprise that /39 Euro 

did not yield significant results for the period of 1996-1998 (except for the 20-day event 

window that was significantly positive at the 1 0%-level in 1997). 
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With the introduction of the single currency on January I, 1999, national stock 

exchanges of EMU-participating countries converted all stock prices into Euro, along with 

the corresponding indices, and prices of financial derivatives. This had a clear effect on the 

inter-country valuation of M&A announcements in 1999. The /)9-coefficient was 

significantly positive (at the 5%-level) for the event day to and all four event windows ( to 

- t., to - r9. to - t19, and to - t29 ). The hypothesis that the introduction of the Euro, 

eliminating the currency risk factor from the cross-border valuation equation, facilitates 

the transmission of (private) information across geographic markets boundaries, is clearly 

supported by these findings. 

Relative European industry performance It was argued that a target 's mediocre 

stock performance seems to promise a relatively high potential for operational and 

managerial efficiency gains. Inter-country effects were, therefore, hypothesized to be more 

pronounced in underperforrning rather then in outperforming European industries. The 

industry performance variable, EUPerf, measured as the average daily return difference 

between the target's European industry index j and the corresponding European market 

index over the one-year period prior to the M&A announcement, was expected to be 

associated with a negative coefficient. This would have indicated that rival effects tend to 

be more pronounced in underperforrning rather then in outperforming industries. The 

findings of the cross-sectional regression analysis, however, revealed quite the opposite: 

significantly positive /310 EUPerf were found in 1996 for the 5-day and 30-day event 

window (at the 10%-level), in 1997 for the 20-day and 30-day event window (at the 10% 
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and 1 %-level. respectively). in 1998 for the event day 10 and the 1 0-day, 20-day, and 30-

day event window (at the 10%, 10%, 5%, and 1%-level, respectively), and finally in 1999 

for all four event windows (at the 5%-level). The M&A announcement-induced valuation 

effects on European rivals were more pronounced if the target company belong to an 

industry segment that had already been outperforming the market. In other words, markets 

did clearly behave not in a mean-reverting but a momentum-buying fashion. 

Industry competition within the European Union To gauge the impact of competition 

within a national industry, the competition dummy variable Camp, which was set equal to 

one if the market capitalization of the largest ten companies within the target industry 

account for at least 80% of the European industry"s total market capitalization and zero 

otherwise, was included in the cross-sectional regression model. 

The coefficients /311 , associated with Camp, displayed no clear relationship between 

the degree of industry competition and the inter-country spillover effect. Only in 1997, for 

the ten-day event window. was the coefficient statistically significant at the 5%-level (-

0.0224). 

It was argued that as the sum of a firm' s expected cash flows is a function of its 

competitive market position, M&A transactions implicitly convey information about the 

present value of the combined corporate entity"s total cash flows and that, therefore, 

M&A-induced inter-country effects should also be determined by the degree of industry 

competition. As a result of these findings, however, the hypothesis that the higher the 

degree of competition within an industry, the lower the potential benefits to acquiring 
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companies and. in turn, the lower the announcement effect on rivals, which would have 

resulted in a negative /311 - coefficient, can not only be rejected in case of national rivals 

but for European rivals as weU. 

Summary 

expected actual 

relationship with relationship with 

intra-industry effect intra-industry effect 

I. Horizontal M&A positive neutral 

2. Industry competition 

within national industry negative neutraVnegative 

..., 
Cross-border transaction positive or negative neutral .) . 

4. Non-EU acquirer negative neutral/negative 

5. Transaction volume positive neutral/positive 

6. Tax differential negative neutral 

7. Relative national 

industry performance negative positive/negative 

8. Percentage of 

Ownership transferred positive neutral/positive 

9. Toehold position positive neutral 
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The results of the cross-sectional regression analysis of the M&A announcement

induced intra-industry spillover effects revealed no conclusive relationship between the 

magnitude of the valuation effects on national rivals and horizontal vs. \·ertical M&As, the 

degree of industry competition, cross-border vs. domestic takeover. relative industry 

performance, tax treatment differentials, or the existence of toehold positions. While the 

magnitude of the intra-industry valuation effect was negatively correlated with non-EU vs. 

EU acquirers in 1996, it was positively correlated with the percentage of ownership 

transferred in the year 1999. Also, the higher the transaction volume in the years of 1996-

1998, the greater the intra-industry spillover effect. 

1. Horizontal M&A 

2. Industry competition 

within national industry 

3. Cross-border transaction 

4. Non-EU acquirer 

5. Transaction volume 

6. Tax differential 

expected 

relationship with 

inter-country effect 

positive 

negative 

positive or negative 

negative 

positive 

negative 
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actual 

relationship with 

inter-country effect 

neutral 

neutral 

positive/negative 

neutral/negative 

neutral/positive 

neutral/negative 



7. Percentage of 

o~nership transferred 

8. Toehold position 

9. EMU participation 

10. Relative European 

industry performance 

11. Industry competition 

within European industry 

expected 

relationship with 

inter-country effect 

positive 

positive 

positive 

negative 

negative 

actual 

relationship with 

inter-country effect 

positive/negative 

positive/negative 

positive 

positive 

neutraVnegative 

Country and industry-specific differences m the transmission of M&A 

announcement-induced inter-country spillover effects were revealed. The average 

abnormal returns on the event day tn, were the highest for targets located in Norway, 

France and Switzerland and lowest for targets located in Ireland. Belgium. and Sweden. 

By the same token, European rivals experienced the highest positive AAR if the target 

belonged to the oil, diversified financial, beverage, telephone utilities, or software 

industries, and lowest if the target was a member of the aerospace, steeL transportation 

equipment, textiles, and entertainment industry. 
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Valuation effects on European rivals did not seem to be influenced by whether the 

announced M&A was horizontal in nature or by the degree of competition within the 

target company's corresponding national or European industry. The cross-sectional 

analysis could also not reveal conclusive evidence of a linear relationship between inter

country effects and the percentage of ownership transferred or the preexistence of toehold 

positions. 

However, positive cross-border transaction dummy coefficients for 1997 and 

1999, suggest that in the wake of the ongoing formation of the European Union and the 

gradual elimination of cross-border barriers to entry, the combination of economies of 

scale and the access to new markets was the source of wealth gains created by cross

border M&As. Companies that share the target's operational and financial attributes, face 

an increasing likelihood to be taken over, as the number of potential domestic acquirers is 

raised by a much larger number of potential non-domestic acquirers. Markets do not seem 

to distinguish between EU and non-EU acquirer. The torrnation of the European Union 

progresses, the fear that in the end the EU would be like a "fortress". denying entry to 

non-EU companies. seems to ha\e vanished. The non-EU dummy for the acquirer was 

significantly negative only for 1996 and 1997. Throughout the years of 1996 - 1998, 

transaction volume was positively related with the magnitude of the inter-counter effect. 

This fact only lost significance in 1999 in the wake of an ongoing '·merger-mania" during 

which markets seem to have grown accustomed to M&A announcements to create 

corporate entities of unprecedented size. Riding the wave of valuation effects induced by 

M&As vastly increasing in size and frequency, in an economic environment characterized 
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by low inflation. low interest rates. and rising corporate profits, markets have become 

increasingly momentwn-oriented. This was docwnented in form of significantly positive 

correlation coefficients associated with the variable EUPerf throughout the observation 

period. 

With the elimination of foreign exchange rate risks. following the introduction of 

the single currency on January 1, 1999, cross-border spillover effects have become more 

pronounced. The ,8<;-coefficient was significantly positive for the event day to and all four 

event windows ( t0 - r., t0 - /g, to -l1g, and 10 - f:yg ). The hypothesis that the introduction of 

the Euro, facilitates the transmission of (private) information across geographic markets 

boundaries, is clearly supported by the findings of the cross-sectional regression analysis. 
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Chapter 6 
Conclusion 

The ongomg political, legal. and econorruc harmonization within the European 

Union has lead to a higher degree of integration of national financial markets. The 

introduction of the single European currency, the euro , eliminated a traditional source of 

risk to international portfolio investors. In light of these developments. the usefulness of 

the common top-down approach to international portfolio diversification is the focus of 

this analysis. 

Part I of the empirical analysis had five particular objectives. The first objective was 

to determine the relative importance of country. sector, and industry factors in explaining 

individual company's stock return behavior in the wake of the formation of the European 

Union. It was found that the relative importance of industry factors in explaining European 

stock return variances has increased from period 7/94 - 12/96 to period 1197 - 6/99. 

\Vhile the explanatory power of the country model was still superior during the first 

period, the industry model produced similar results as the country model in the second 

period. The application of the industry model is particularly advantageous in return 

estimation procedures involving industries with an '·international" focus. 

The second objective was to identifY the multiple factor model, consisting of country 

and/or sector and/or industry factors. that was best at explaining European stock returns 

over the observation period. For this purpose, stepwise regression procedures were used 

to find the combination of the three single return factors (country, sector. and industry 

150 



returns) that would yield the highest possible explanatory power. The number of 

multifactor models superior in explaining industry portfolio returns increased by 15 to 77 

for subperiod 1/97 to 6/99. In 50 and 6 of these 77 cases, the industry factor was the 

second and third factor of significance added to the model, respectively. These results 

confirm earlier findings of an increase in the importance of industry factors as estimators 

of corresponding stock returns. Thus, portfolio managers would be well advised to 

generally included industry factors in any stock return modeling procedure. 

The third objective was to discover cross-sectional differences and non-stationarity 

in the industry portfolio return sensitivity to country, sector. and industry factors. The time 

dummy variable of the two-factor industry model indicated an increased in return 

sensitivity to EU-industry factors that were concentrated in the banking and broadline

retailing segment. However, a general increase in the return sensitivity of national industry 

portfolios to corresponding EU-industry factors from subperiod 7/94 - 12/96 to l/97 to 

6/99 could not be identified. Similarly, the time dummy coefficients of the two-factor 

country model displayed changes in return sensitivity to country factors were scattered all 

over the country and industry spectrum. The industry portfolios that displayed an 

increased in return sensitivity to country factors were concentrated in the banking and 

diversified financial sector. A decrease in the return sensitivity to country factors was 

particularly pronounced in the case of the electric utilities industry. A general decrease in 

the return sensitivity of national industry portfolios to corresponding country factors from 

subperiod 7/94 - 12/96 to 1/97 to 6/99 could not be identified. Grouping industry 

portfolio return coefficients according to geographic location (core vs. peripheral EU 
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countries) and membership of the Exchange Rate Mechanism (ERM-member vs. non 

ERM-member countries), did not yield significant differences. 

The fourth objective was to find out whether the European market had become 

more independent from the other two major trading areas, the US and the Pacific Rim, 

over the period 6/ 1994 to 6/ 1999. The sensitivity analysis of European industry portfolios 

revealed that oil and chemical industry stocks are highly sensitive to their corresponding 

US industry returns. Changes in the sensitivity to US industry return factors over time 

seem to be concentrated in the banking industry. The national banking industries of 

france. Germany. Greece. Ireland. Italy, Portugal, and Spain have become increasingly 

sensitive to the US banking industry. 

It was the final objective to quantifY industry structure-related changes in portfolio 

diversification benefits in European stock portfolios. Random portfolio selection 

procedures revealed an increase in the variance ratio for the majority of industry 

portfolios, indicating a less pronounced diversification effect. But regardless of portfolio 

size, mean variances of country portfolios were still higher than mean variances of industry 

portfolios. Consequently. even during the later subperiod (l /97 - 6/99), diversification 

benefits of country portfolios still outweighed diversification benefits of European industry 

portfolios. However, evidence was found for a gradual change in the degree of 

homogeneity within European industries in the wake of the ongoing hannonization of 

European financial markets. Is seems reasonable to assume diversification effects in the 

future to become even more pronounced for portfolios generated within a country market 

but across industries compared to portfolios generated within an industry but across 
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countries. Consequently, the usefulness of the common top-down approach to 

international portfolio diversification, especially in light of the introduction of the euro, 

should be questioned. 

The main objective ofthe empirical tests discussed in Part II. was to determine the 

valuation effects of merger and acquisition announcements on national rivals (intra

industry effects) and European rivals (inter-country effects ). Conducting various cross

sectional return analyses. country and industry-specific sources of intra-industry effects 

and inter-country effects were identified. 

The results of the cross-sectional regression analysis of the M&A announcement

induced intra-industry spillover effects revealed no conclusi\·e relationship between the 

magnitude of the valuation effects on national rivals and horizontal vs. vertical M&As, the 

degree of industry competition, cross-border vs. domestic takeover, relative industry 

performance, tax treatment differentials, or the existence of toehold positions. While the 

magnitude of the intra-industry valuation effect was negatively correlated with non-EU vs. 

EU acquirers in 1996. it was positively correlated with the percentage of ownership 

transferred in the year 1999. Also, the higher the transaction volume in the years of 1996-

1998, the greater the intra-industry spillover effect. 

The results of the cross-sectional regression analysis of the M&A announcement

induced inter-country spillover effects revealed average abnormal returns on the event to 

be the highest if targets were located in Norway, France and Switzerland and lowest if 

located in Ireland, Belgium, and Sweden. From an industry perspective, European rivals 
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experienced the highest positive AAR if target ' s were affiliated with the oil diversified 

financial, beverage, telephone utilities, or software industry, and lowest ifthe target ' s were 

members of the aerospace, steel, transportation equipment, textiles, and entertainment 

industry. 

Valuation effects on European rivals did not seem to be influenced by whether the 

announced M&A was horizontal in nature or by the degree of competition within the 

target company's corresponding national or European industry. The cross-sectional 

analysis could also not reveal conclusive evidence of a linear relationship between inter

country effects and the percentage of o~nership transferred or the preexistence of toehold 

positions. 

Results, however, suggest that in the wake of the ongomg formation of the 

European Union and the gradual elimination of cross-border barriers to entry, the 

combination of economies of scale and the access to new markets was the source of 

wealth gains created by cross-border M&As. Companies that share the target's 

operational and financial attributes, face an increasing likelihood to be taken over, as the 

number of potential domestic acquirers is raised by a much larger number of potential non

domestic acquirers. Markets do not seem to distinguish between EU and non-EU acquirer. 

The formation ofthe European Union progresses, the fear that in the end the EU would be 

like a ·'fortress", denying entry to non-EU companies, seems to have vanished. The non

EU dummy for the acquirer was significantly negative only for 1996 and 1997. 

Throughout the years of 1996 - 1998, transaction volume was positively related with the 

magnitude of the inter-counter effect. This fact only lost significance in 1999 in the wake 
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of an ongoing "merger-mania" during which markets seem to have grown accustomed to 

M&A announcements to create corporate entities of unprecedented size. Riding the wave 

of valuation effects induced by M&As vastly increasing in size and frequency, in an 

economic environment characterized by 1ow inflation, low interest rates, and rising 

corporate profits, markets have become increasingly momentum-oriented. 

With the elimination of foreign exchange rate risks, following the introduction of 

the single currency on January 1, 1999, cross-border spillover effects have become more 

pronounced. The hypothesis that the introduction of the Euro facilitates the transmission 

of (private) information across geographic markets boundaries, is clearly supported by the 

findings of the cross-sectional regression analysis. 
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will be calculated. The procedure is distributed as an F-statistic with n-k-1 degrees of 

freedom: 

(28) 

where: 

the sum of squared residuals ofthe OLS regression with the 

sample's highest x-value observation 

the sum of squared residuals of the OLS regression with the 

sample's lowest x-value observation 

n the number of observations 

k the number of explanatory variables 

Condition 3: Zero covariance between error terms. 

(29) Cov{&, ,&1 } = 0 

Regression analysis usmg time senes data is inherently susceptible to 

autocorrelation. The error term has a tendency to pick up any influence of explanatory 

variables that are not included in the model on the dependent variable. As a result, the 

estimated coefficients are not minimum variance estimators which, in turn, can result in ( 1) 

the underestimation of the variance of the error term as expressed by the mean squared 
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error (MSE), (2) the underestimation of the true standard de\-iation of the regression 

coefficients. and (3) the overestimation oft-statistics and F-statistics. 

After performing a visual test for autocorrelation by plotting the residuals against 

- time, a Durbin Watson test will be performed. This test assumes that the value of the error 

term c in any observation t, is equal to the value of the error term in the preceding 

observation times p, plus a new component e,. 

(30) 

The value of p indicates the degree, the sign of p the direction of the autocorrelative 

relationship between observations. The subsequent Durbin Watson statistic d, is defined 

as: 

(31) d = ..:.__';-=-'----

As the sample size increases, d approaches 2 - 2 p. Thus, with the value of p 

between plus 1 and minus 1, the range of possible values of d is zero and minus 4. A d-

value of 2, greater than 2, and less than 2 will therefore indicate no autocorrelation, 

negative autocorrelation, and positive autocorrelation, respectively. 
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Condition 4: Zero covariance between independent variables and error terms. 

(32) Cov {x,, E;} = 0 

A formal method of detecting the presence of multicollinearity that is widely used is 

by means of variance inflation factors. The factors measure how much the variance of the 

estimated regression coefficients are inflated as compared to when the independent 

variables are not linearly related. 

(33) k = I, ... , p- I. 

where: 

V!Fk the variance inflation factor of the estimated regression coefficient k. 

R; the square ofthe multiple correlation coefficient k. 

k the number of estimated parameters 

The variance inflation factor ( V/F)k is equal to I when R; = 0 , i.e., when Xk is not 

linearly related to the other X variables. When R; "* 0, then V!Ft is greater than I, 

indicating and inflated variance for the estimated regression coefficient as a result of the 

intercorrelations among the independent variables. The largest VI F value among all 

independent variables is used as an indicator of the severity of multicollinearity. A VIF 
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value of about 10 is said to be an indication that multicollinearity may be unduly 

influencing the least squares estimate56
• 

Normality of error terms In addition to the Gauss-Markov conditions, one assumes the 

error terms to be normally distributed. This assumption is based on the central limit 

theorem, which states that if Y1, .. . , Yn are independent random observations from a 

population with probability function F(Y) for which CJ
2 

{ Y} is finite , the sample mean f: 

(34) 

• IY, 
y =_=_I 

n 

is approximately normally distributed when the sample size n is reasonably large, with 

mean E { Y} and variance CJ
2 = { Y_Yn . 

After performing a visual test for normality by depicting the standardized residuals 

in form of a histogram, a Wilk-Shapiro ranking plot will be developed with the associated 

statistics. The i1h rankit is defined as the expected value of the i1h order statistic for the 

sample, assuming the sample was from a normal distribution. The order statistics of a 

sample are the sample values reordered by their rank. If the sample conforms to a normal 

distribution, a plot of the rankits against the order statistics should result in a straight line, 

except for random variation. The approximate Wilk-Shapiro statistic calculated is the 

56 For a mathematical representation of the underlying VIF concept, see, e.g., Neter et a!. ( 1990): 386-88. 
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square of the linear correlation between the rankits and the order statistics. Systematic 

departure of the rankit plot from a linear trend indicates non-normality, as does a small 

value for the Wilk-Shapiro statistic57
• 

57 Tables fur the approximate Wilk-Shapiro statistic can be found in Shapiro and Francia ( 1972). 
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Appendix 2 

Setting up a regression model that incorporates a dummy for each class of independent 

variable creates computational difficulties, which can be demonstrated by using a 

simplified version of equation (22): 

n 16 

(35) Value 1 = a 1 +I r/>P ID, +I p 1* CD* 
1=1 k =l 

assuming the number of observations of M&A-induced valuation effects on rivals equals 

n = 4, and the number of countries k = 2 (France and Germany). The dummy variables 

would be defined as follows: 

CD 1 = 1 if stock is located in France, zero otherwise, and 

C02 = 1 if stock is located in Germany, zero otherwise. 

The X matrix would then be: 

EUindustry C0 1 C02 

EUindustry
11 

0 

EUindustrv , 0 
X= 

- -} 

EUindustry , 
-' J 

0 

EUindustry~ 1 0 
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The problem occurs that the first column is equal to the sum of the last two columns, 

indicating a linear dependency. As a consequence: 

E Uinduslry 
11 0 

£Uindustry
11 

£Uinduslry
21 

EUinduslry
31 

£ Uindustry
4 1 

£Uindustry
21 

0 
x ·x = 

1 1 0 0 EUindustry
31 

0 

0 0 £Uindustry
4 1 0 

4 

4 I E Uinduslry IJ 
") 2 -

1=1 

4 4 2 4 

I EUindustry IJ I (EUindustrylj )2 I EUindustry IJ I E Uindustrylj 
1= 1 1=1 1=1 1=3 = 2 

I E Uinduslry 11 0 
1=1 

2 

I EUindustry IJ 0 
1=3 

As the first column of the X'X matrix equals the sum of the last two columns, linear 

dependence becomes apparent. This X'X matrix does not have an inverse, and no unique 

set of coefficient estimators can be found. 
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Appendix3 

Sector Industry 

BM Basic Materials 

CHM 

MNG 

NFR 

PAP 

STL 

cc Consumer, 
CyclicaJ 

AlR 

AUP 

ENT 

HMF 

MED 

RTB 

RTS 

TEX 

Sector and Industry Defmitions 

Chemicals 

Mining_ diversilied 

Non-Ferrous Metals 

Paper Products 

Steel 

Airlines 

Auto Parts and 
Equipment 

Entertainment and 
Leisure 

Home Furnishings and 
AppiJances 

Media 

Retailers. Broadline 

Retailers. Specialty 

Textiles and Apparel 

Producers or raw materials. who also may make 
linished or semi-linished producvs from raw 
materials. 

Umbrella for Commodity and Special!:\ Chemicals . 

Companies that mine minerals and metal ores. but do not 
necessarily process the resources into finished products. 
Includes quarries and natural resource discoYeries. 

Umbrellas for Aluminium and Other Noo-Ferrous 
Metals. 

Manufactures of paper products. both raw and finished . 

Steel and iron manafacturers. 

Providers ofnooessential goods and senices to the 
retail market, whose profits are stronglY affected by 
changes in consumer spending. 

Companies providing primarily passenger air 
transport. 

Umbrella for Tires and Rubber and Otbet- Auto Parts 
and Equipment. 

All items relevant to the fields of entertainment and 
leisure activities. Umbrella for Casinos. Recreation 
Products and Services. and Restaurants. 

Umbrella for Consumer Electronics and Other 
Home Furnishings. 

Umbrella for Publishing and Broadcasting. 

Retail stores that otTer a wide spectrum of products, 
including both soft goods and hard goods. 

Umbrella for Apparel. Drug, and Other Specialty 
Retailers. 

Umbrella for Clothing and Fabrics and Footwear. 
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C\C c~r. Providers of basic goods and services to the retail 
.'ton-Cyclical market, whose profits are not strongly affected by 

changes in consumer spending. 

BVG Beverages Umbrella for Distillers and Brewers and Soft Drinks. 

cos Cosmetics and Makers of cosmetics. perfumes, and personal care and 
Personal Care hygiene products such as deodorant, contraceptive devices. 

and feminine hvgiene products. 

DRG Pharmaceuticals Makers of prescriptioo and over-the-counter drugs, 
such as aspirin and cold remedies . 

FDR Food Retailers Operators of supermarkets, food-<>riented convenience 
and Wholesailers stores. and other food retailers . 

FOD Food Umbrella for Fishing and Other Food. 

HE.A.. Health Care Pro,·ider Operators of hospitals. nursing and convalescent homes. 
long-term care facilities. and in-home health services. 

TOB Tobacco Tobacco products and industry. 

E Energy Liquid, solid, or gaseous fossil fuel providers and the 
companies that service them . 

OIL Oil Companies. Large oil producers whose activities include production 
Majors and exploration. 

OlS Oil Companies. Smaller oil companies. Companies in this category 
Secondarv usually do the bulk of their business domestically. 

F F'ma.ocia.l Companies whose primary source of profits is the 
return on financial assets. 

BNK Banks Umbrella for the banking industry. 

FIS Diversified Financial Companies involved in two or more industries and the 
tinancial market sector or whose products are used 
in many diverse industries. 

INS Insurance Umbrella for Full Line. Life and Health. and Property 
and Casulty Insurance . 
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Is lndustrial 

BLD 

CON 

ELQ 

FAC 

IDD 

MAR 

svc 

TRQ 

It lndependents 

CGL 

Building Materials 

Heavy Constructioo 

Electrical Compooents 
and Equipment 

Factory Equipment 

Industrial. Diversilied 

Marine T ransportatioo 

Industrial and 

Commercial Services 

T ransportatioo 

Equipment 

Conglomerates 

Capital goods manufacturers and companies that 

prO\ide industrial services. 

Makers of basic building materials, such as coocrete. 

wallboard. flooring, tile, bathroom and kitchen 

lixtures. lighting, and borne water heaters. 

Companies engaged in the construction of 

infrastructures. industrial and commercial bwJdings. 

and large multi-family residential buildings. 

Makers of electrical parts used in the fabricatJoo of 

tinished products. Also includes products such as 

lighting units . 

Manufacturers of large machinery designed specifically 
for the production of equipment for factorie , 

Companies that are involved in two or more mdustries 

in the Industrial Market Sector or whose products are 

used in many different industries. 

Corporations that provide on-water transponatioo for 

commercial and consumer markets. 

Umbrella for PoUutioo Control and Waste Management 

and Other Industrial and Commercail Services. 

Umbrella for Land Transportation Equioment and 

Shipbuilding. 

Large companies whose acti\ities cut across market 
sectors and·or companies that cannot be classtfied 

in anv single industry or sector. 

Large companies whose activities cut across market 

sectors and/or companies that cannot be clasSLtied 

in any single industry or sector. 
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T Technology Industries experiencing rapid product changes due 
primarily to sciemif advances. 

ARO Aerospace and Makers of air transportation vehicles. major weapons. 
Defense defense equipment and systems and radar. 

CMT Communications Makers of high-technology products for communication.. 
Technology including satellites. PBX systems. switching devices. 

local and wide area networks. computer network 
equipment. and connectivity devices for computers. 

DTC Diversified High-tech companies that are involved in two or more 
Technology industries in the technology market sector. or whose 

products are used in many different industries. 

lTC Industrial Companies whose technology and high-tech products 
Technology are primarily directed toward industrial production 

and' or quality control. 

MTC Medical and Umbrella for Biotechnology and Advanced Medical 
Biological Technology Devices. 

SOF Software Publishers of computer software for home or corporate 
use. 

{.; litilities Electrical. water. oarural gas. and telephone utilities. 

ELC Electrial Utilities Providers of electricity. 

TLS Telephone Utilities Umbrella for Regiooal, Long Distance. and Mobile 
Communications. 
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T11hll' I: Jndu~tt)' nunpusitiun hy munh)' 

industry composition of th~ Dow Jon~s Global Indices (DJO I) 1992 - 1998 as used in the analysis of part I. The table states lilr each country by industry the number of !inns 

included in the sample. 

Country 

Austria 

Belgium 

De run ark 

Finland 

France 

Germany 

Greece 

lrdand 

Italy 
Nethcrlamt. 

Norway 

Portugal 

Spain 

Sweden 

Switzerland 

United Kingdom 

Europe 

sector definitions 

industry definitions 

Sector: 

13M 
Industry: 

cc CNC E F Is It T u 

CHM PAP AIR MED RTB UEV FDR FOD OIL OIS BNK FIS INS BLD CON IDD MAR CGL CMT ELC 

3 

3 -- --+----

3 

3 ' =±= - - TI------ 4-1-- -~-4 --

1 3 
4 

-- I 
3 --

4 

3 

3 

3 

3 --t ·-··-j· ·: -~l 
---1 --]' 1 

3 

3 

1 
Total 

2 1 2 I 22 
3 3 3 2 1 3 3 3 3 29 

-~~-- --- - --- - - -- -------- - -----·- ------ -

4 4 3 3 3 3 5 3 31 --- - --- --- -- --- - - -- --- - ---t §----- m3 
n±L~I~ -=t--1 ~ t -- ~~ -, ~t __ ; ~ ~GL1j · -H 

4 

3 

t- --· 
4 1 3 
----~ --- j- 1 4 

jJ 

25 
--~0 3 

3 

3 

1 

3 2 

3 

~ I 1 

-

3 2 

1 7 

1---4~---

.1 2 
3 

.I 

3 

.IX 

37 
19 

-- 1---l-jt ___ l 3 

1----- - - -+----+ 
3 I 4 -

--+----- ~
2 3 

3_- -- -- ~ ±-+- 3 

3 

3 J 3 -~-- ~-~--=;~-: ~- 17 

~
. 3 26 

_ ] - 3 3 32 1 

3 3 27 

3 
--+--

----1 3 I 3 3 3 4 

7 3 7 4 - 3 -r 3 7 3 3 5 5 5 15 6 II 3 3 I I 3 I 97 
33 25 5 21 17 22 19 35 12 14 55 27 50 51 26 40 21 22 I 18 I 14 I 527 

BM = Basic Materials, CC = Consumer Cydicals, CNC = Consumer Non-Cyclicals, E = Energy, F = Financial, Is = Industrials 

It = Independent, T = Technology, and U ~ Utilities. 

AIR ~ Airlines 

BNK ~ Banks 

BEY= Beverages 

BLD= Building Materials 

CHM c Chemicals 

CMT~ Conmnmications Tech. 

CGL~ Conglomerates 

FIS= Diversified Financials 

ELC= Electrical Utilities 

FOD~ 1·\lod 
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FDR~ Food Retailers & Wholes. 

CON= Heavy Construction 

IDD= Industrial, Diversified 

INS= Insurance 

MAR= Marine Transportation 

MED - 1\kdia 

OIL-- Oil Compani~s. Majors 

OIS ~ Oil Companies, Secondary 

PAP~ Paper l'rodu~1s 

RTll lktaik·rs. Hroadlinc 

,~ .... .._.. -



Table 2: Model comparison, Airlines 

Error Sum of squares CESS) resulting ti·om the application of each of the three single factor models to monthly returns on national portfolios selected 

from companies classified as airl ines. F -stat istics were computed on the ratio of ESSmodell I ESSmode12 . 

Period 7194 to 12196 

Country 

Austri a 1223 

Belgium 
Denmark 
Finland 

France 
Germany 579 

Greece 
Ireland 
Italy 
Netherlands 1041 

Norway 
Portugal 
Spnin 

Sweden 
Switzerland 1966 
United Kingdom 808 

••• statistica l significance at I% 

• • statistical signi fi cance at s•,. 
• stati stical significance at I 0°1o 

Model 
Sector Industry 

1689 1690 

635 426 

1348 942 

1698 1657 
588 354 

Period: I 197 to 6199 Period: 7194 to 12196 

Model F-stat. 

Country Sector Industry CIS C/1 Sf! 

364 1 4896 4 164 0.72 0.72 I 00 

18 14 2056 800 0 .9 1 1.36 1.49 

14 16 2170 776 0.77 1.11 1.43 

1781 264 1 1422 1 16 1.1 9 102 
2033 26 18 724 1.37 2.28** 1.66* 
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Period I 197 to 6199 

F-stat. 
CIS Cfl Sf! 

0 .74 0 .87 1 18 

0.88 2.27 *"- 2.57**"-

0 .65 18247* 2.79*"-* 

0.67 125 186* 
0.78 2.81*"-* 3.62*** 

' 



! Table 3: Model comparison, Banks 
! 

FrTor Sumof~quure~ (1-:SS) re~ultiu~ ti·om the Hpplit..:HtiunofeH...:h of the three ~in~lc 1'11ctor modeb toutnuthly returns oniiHironul portl<>lros sdected 

I rom wmpanics classitied us bunks. F -statistics were computed on the ratio of I ~ SSmc>dell I ESSmodet2· 

Period: 7/94 to 12/96 

Country 

Austria 13~ 

Belgium 87 

Denmark 262 

Finland 2509 

France 357 

Clermuny 21<) 

Urcece 77 

Ireland 420 

ltuly 2.1') 
Netherlands 274 

Norway 

Portugal 114 

Spain 95 
Sweden 1349 

Switzcrlund 349 
United Kingdom 227 

••• statistical signiticance at I% 

•• statistical significance at 5% 

• statistical significance at I 0° o 

Model 
Sector Industry 

336 343 
192 194 

351 374 

2487 2497 

476 476 
288 252 
634 (>34 

311 125 

1260 123lJ 

351 358 

438 431 

289 290 
1164 1170 
(il5 (>27 
233 194 

Period: 1/97 to 6/99 Period: 7/94 to 12/96 

Model F -stat. 

Country Sector Industry C/S CII S/1 

1095 2102 1978 0.41""""' 0 .40""""' 0 .98 
650 1150 1165 0.45"'"' 0 .45""" 0 .99 
489 612 667 0.75 0 .70 0 .94 
1857 1476 1575 101 100 I 00 

124~ 1203 1271 0.75 0 .75 I 00 
1021 124(, 1221 0 .81 0 .95 1.1-1 
52~ 6635 6715 0 .12""""' 0 .12""""' 1.00 
407 1293 1479 1.35 1.29 0% 
430 909 953 0.19""""' 0 .19""""' 1.02 
1149 1132 1103 0.78 077 0.98 

810 1415 1629 0 .26"'""" 0 .26"'"'"' 102 
477 880 854 0 .33"'""" 0 .33""""' 100 
707 855 944 116 liS 0 9CJ 

1391 l (>lJ(l 145(, 0.57"' 0 56"' 0 .98 
652 725 539 0.97 ll7 1.20 

170 

Period: I /97 to 6/99 

F -stat. 

C/S CII 

052""" 0 .55"' 
0 .57"' 0 .56"' 
0 .80 0 .73 

1.26 118 

1.04 0 .98 
O.X2 0 .84 

o . o~· ...... 0 .08""""' 

lUI""""' ()28""""' 

0.47""" 0.45""" 
102 104 ' 

0 .57"' 0.50"' 

0 .54""" 0 .56"' 
0 .83 ()75 

O!Q 0.96 
0 .90 1.21 

SII 

106 
0.99 

0 .92 
0 .94 

0 .95 
1.02 
0 .99 

0 87 

0 .95 

103 

0.87 

103 

0.91 

1.16 

1.35 



Table 4: Model comparison, Beverages 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from companies classitied as beverages. F -stati stics were computed on the ratio ofESSmodell I ESSmodel: · 

Period: 7194 to 12196 

Country 

/\ustriu 337 
Bdgium 

Denmark 539 
Finland 

France 434 
Germany 

Greece 789 
Ireland 

Italy 

Netherlands 919 
Norway 

Portugal 607 
Spain 
Sweden 
Switzerland 

United Kingdom 160 

••• statistical signifkance at I% 

•• statisti.:al signifi.:ance at 5% 

• statistical significance at I O'l-o 

Model 
Sector Industry 

558 548 

827 810 

63 1 639 

106 1 1042 

1004 733 

1019 840 

384 110 

Period: I 197 to 6/99 Period: 7194 to I 2/96 

Model F -stat. 

Countl)' Sector lndustt)' CIS Cfl S/1 

(J8J 102 1 829 0.60* 0.61 * 1.02 

1200 1549 1222 0.65 0.67 102 

1018 1635 898 0.69 0.68 0.99 

3000 6006 5540 0.74 0.76 1.02 

1937 1578 1434 092 125 1.37 

1494 1525 1272 0.59* 072 121 

])0 623 1Ci4 0.42*** 1.45 .149*** 
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Period: I 197 to 6199 

F-stat. 

CIS l'/1 S/1 

() 67 () 82 1.2] 

077 0.98 1.27 

0.62 J.l3 182* 

0.49** 0.54** 1.08 

123 1.35 110 

0.98 1.17 120 

0.5)** 20 1** j 79*** 

II 



------------

: Table 5: Model comparison, Building Materials 

Error Sum of squan:s (ESS) resulting from the npplicution of each of the tltree single factor models to monthly n:tums on nntionnl ()(lfif(>lios sekcted 

lium companies dusstlied us bui lding muleriul:s. , ,. -:stutistics were computr.::d on the ratio of ESSmodell I I : ssmorlel1 · 

Period: 7/94 to 12/96 I\:riod: I /97 to 6/99 Period: 7/94 to 12/96 Period I /97 to 6/99 

Country 

Austria 408 
Belgium 285 
Denmark 955 
Finland 1521 
France 348 

Gl!rmuny 679 
Greece 437 
Ireland 447 
Italy 1021 
Netherlands 

Norway 

Portugul 329 
Spain 698 
Sweden 

Switzerland 364 
lJnited Kingdom 308 

••• statisti.:a l signi ficance at I •,o 

•• statistical significance at 5% 

• stati~tical significance at I 0% 

Model 

Sector 

546 
293 
932 
1730 
546 
820 
1015 
439 
1899 

501 
798 

359 
37 1 

Model 
Industry Counu-y Sector 

443 764 1101 
325 1205 1549 
905 783 742 
1822 1980 1605 
3 12 877 642 
874 2097 194(> 
1051 1487 4275 
405 1':)30 1705 
1926 1080 )41) 1 

504 475 855 
958 7(il 980 

436 1277 1245 
180 1282 95(> 

F -stat. 1--: -stat. 

Industry C/S CII Sll C/S CII Sll 

772 0.75 0 .92 1.23 0.69 0 .99 1.43 
1267 0 .97 0.88 0.90 0.78 0.95 1.22 
837 1.02 1.06 1.03 1.06 0.94 0.89 
1484 0.88 0.83 0.95 1.23 1.33 1.08 
230 0.64 1.12 1.75 1.37 3.81 *** 2.79*** 
1789 () 83 0.78 0.94 1.08 1.17 1.09 
5158 0.42 ** 0.42*** 0 .98 <US *** () 29*** 0 .83 
1394 1.02 1.10 1.08 1.13 1.38 1.22 
1715 0 .54** 0.53 ** 0 9() 072 0.62 0.86 

879 0.66 0.65 0.9lJ 0.56* () 54** 0 .97 
892 0.87 0 .73 () 83 0 .78 0.85 1.10 

1113 1.01 0.83 0.82 1.03 1.15 1.12 
543 0.83 1.71 * 2 ()(i** U4 2.1o** 1.76* 
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Table 6: Model comparison, Chemicals 

Enor Sum of squares (ESS) rt:sulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from companit:s classified as cht:micals. F -statistics wt:re computed on the ratio of ESSmodeii I ESSmodei2· 

Period 7194 to 12196 

Country 

Austria 

Belgium 29 1 

Denmark 

Finland 

France 175 

Germany 27 9 

Greece 

Ireland 

Italy 1 70!~ 

Netherlands 347 

Norway 767 
Portugal 

Spain 
Sweden 5(Jl 

Switzerland 62 1 

United Kingdom 164 

••• statistical significance at I% 

•• statistical significance at 50,o 

• statistical signilicanc~ at I O•o 

Model 
Sector Industry 

399 326 

425 275 

509 107 

3414 3163 
298 456 
1014 1203 

(1 ( 12 H4 1 

1190 1183 

199 189 

Period: I 197 to 6199 Period: 7194 to 12196 

Model F -stat. 
Country Sedor Industry CIS C/1 Sit 

827 11 31 850 0.73 0.89 1.22 

114~ 1361 103 1 0.41 *** 0.64 1.55 
67 8 769 138 0.55 * 2.61 *** 4. 76"'** 

1205 2822 2695 0.50** 0 .54** 1.08 
97 1 1344 957 1.1 6 0.76 0 .65 
954 1730 1544 0 .76 0 .64 0.84 

'J57 li'J2 ') I (1 O.HS () (17 0. 7'J 
859 1543 948 0.52 ** 0.52** 1. 0 I 
1545 1865 1097 0.82 0.87 1.05 

·--
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Period I 197 to 6199 

F -stat. 
CIS C/1 Sll 

0.73 0 97 1.33 

0.84 1.11 1.32 
0 .88 4.9 1*** 5.57 *** 

0.43 ** 0.45 ** 1.05 
0 .72 1.01 1.40 

0 .55* 0 .62* 1.12 

ll .HO 1.04 1.30 
0.56* 0 .91 1.63* 

0 .83 1.41 1.70* 



Table 7: Model comparison, Communications Technology 

En-or Swn of squares (ESS) resulting from the appli.:ation of ea.:h of the three single factor models to monthly retums on national p01tfolios selected 

from companies classified as communications technology. F-statistics were computed on the ratio o!TSS,,.,dcll I FSS,,., 1 0 1 ~ 

Period: 7/94 to 12/% 

Country 

Austria 

Belgiwn 

Denmark II 19 

Finland 1739 

France 3623 

Germany 

Greece 

Ireland 
1tu1y 760 

Netherlands 1265 

Norway 

Portugal 

Spain 
Sweden 1484 

Switzerland 
United Kingdom 

••• statistical signifi~ru1ce at t % 

•• statistica l signilkance at ~ 'l-o 

• statistica l significru1ce at I 0% 

Model 

Sector Industry 

1274 1224 

1413 1428 

3392 3605 

1291 1152 

1590 1795 

1399 2122 

Period : 1/97 to 6/99 Period 7/94 to 12/96 

Model F-stat. 

Country Sector Industry C/S C!I S/1 

2794 2562 2310 0 .88 0.91 104 

6815 3717 5852 1.23 1.22 0.99 

9972 9582 10625 107 1.00 0 .94 

21J47 45% 4881 O.SIJ* 0.66 1.12 

1501 1WJ2 2287 0.80 0.70 0 H'J 

1085 1080 2973 1.06 0.70 0 .66 

174 

Period: 1/97 to (J/lJ9 

F -stat. 

CIS CII S/I 

1()9 1.2 1 II I 
1.83* 1.1 6 0 .64 

104 0 .94 0 .90 

0.64 0.60* O.IJ4 

OX\ 0 (JH (UB 

1.00 0.36* ** 0 .36*** 

I 



Table 8: Model comparison, Conglomerates 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from companies classified as conglomerates. 17 -statistics were computed on the ratio of ESSmodell I ESSmodel2· 

Period: 7/94 to 12/96 

Country 

Austria 
lklgium II(> 

Denmark 

hnlunJ 

France 1134 

Germuny 212 

Greece 
Ireland 

Italy 799 

Netherlands 

Nonvay 64 

Portugal 303 

Spain 
Sweden 

Switzerland 1075 
Uni ted Kingdom 411 

••• statistical significance at I 'l-o 

•• statistical significance at 5"'o 

• statisti cal significance at I 0% 

Model 
Sector Industry 

1~0 1~0 

1196 1196 

249 249 

1401 1401 

346 346 

865 865 

1005 1006 
228 228 

Period: I /97 to 6/99 Period: 7/94 to 12/96 

Model F-stat. 

Country Sector Industry C/S C/l Sll 

5M5 1250 1272 0.64 0.64 I 00 

2515 2198 2219 0 .95 0.95 1.00 
785 650 6(>0 0.85 0.85 I 00 

2241 2560 2617 0 .57 * 0.57* 1.00 

297 1249 1207 0.18*** 018*** 1.00 

2132 3942 4007 0.35 *** 0 .35*** 1.00 

2955 3072 3111 1.07 1.07 1.00 
1600 (i94 690 1.!N** l .R9** I ()() 
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Period I /97 to 6/99 

F -stat. 

CIS C/l 

0.47 ** 0.46** 

1.14 1.13 

1.21 1.19 

0.88 0.86 

0. 24*** 0 .25*** 

0.54* 0.53* 

0 .96 0.95 
2.11** 2 12*** 

S/l 

0.98 

0. 99 

0.98 

0 .98 

1.03 

0.98 

0 .99 
I 0 I 



------

Table 9: Model comparison, Diversified Financials 

Enor Sum of squares (ESS) resulting trom the application of ea~.:h of the three single factor models to monthly returns on national portlolios selected 

from companies classified as diversified financials . F -statistics were computed on the ratio of ESSmodell I ESSmode\2 

Period: 7/94 to 12/96 

Country 

Austria 
Belgium 65 
Denmark 
Finland 
France 453 
Germany 
Greece 

Ireland 
Italy 171 
Netherlands 357 
Norway 

Portugal 861 

Spain 734 

Sweden 
Switzerland 851 
United Kingdom 262 

••• statistical significance at I% 

•• stat istical signiticance at 5% 

• statistical signitican~e at I 0'?-o 

Model 
Sector Industry 

lSI 186 

562 513 

1410 1293 
427 344 

lOIS 977 

787 773 

818 846 
487 422 

Period: I /97 to 6/99 Period 7/94 to 12/96 

Model F -stat. 
Country Sector Industry C/S C/1 S/I 

492 1009 1114 0.43 ** 0.35*** 0.81 

2198 2091 1972 0.81 0 .88 1.10 

1184 3065 4150 0 .12*** 013 *** I .09 
<)()') 745 1345 0.84 1.04 1.24 

1228 3041 4123 0.85 0.88 1.04 
1804 2128 2263 0.93 0.95 1.02 

1976 1740 1823 1.04 1.0 I 0 .97 
529 498 650 0.54* 0.62* 1.1 5 

176 

Period I /97 to 6/99 

F -stat. 

C/S C/1 

0.49** 0 .44** 

1.05 I. I I 

0.39*** 0 .29*** 
1.22 0.68 

0 .40*** OJO*** 
0.85 0 .80 

1.14 1.08 
106 0.81 

S/1 

0.9 1 

1.06 

0.74 
0.55 

' 
0.74 
0.94 

0.95 
077 



' 

Table 10: Model comparison, Electrical Utilities 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from companies classified as electrical utilities. F -statistics were computed on the ra tio of ESSmodell I ESSmodoJ 2. 

Period 7/94 to 12/96 

Country 

Austria 263 
Belgium 165 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Netherlands 
Norway 
Portugul 
Spain 149 
Sweden 768 
Switzerland 
United Kingdom 757 

••• sta ti sti~ul signifkan~~ ul I 0 o 

•• statistical significance at 5°>o 

• statistical significance at I 0% 

·Model 
Sector Industry 

523 567 
470 471 

433 311 
954 957 

523 529 

Period: I /97 to 6/99 Period: 7/94 to 12/96 

Model F-stat. 
Country Sector Industry CIS C/1 S/1 

1272 136 1 1298 o .5o++ 0.46++ 0 .92 
876 915 767 0.35 *++ 0.35* ...... 1.00 

740 1303 364 0.34 ...... * 0.48** 1.39 
725 813 67R 0.81 0.80 I 00 

661 605 349 1.45 1.43 0 .99 

177 

Period: I 197 to 6199 

F -stat. 
CIS C/1 S/1 

0.93 0.98 1.05 
0 .96 1. 14 1.19 

0.57 2 03 ** 3.58*** 
0.89 1.07 1.20 

1.09 1.89** 1.73* 



Table 11: Model comparison, Food 

Error Swn of squares (ESS) resulting from the application of each of the three single factor models to monthly retwns on national portfolios selected 

from companies classified as food. F -statistics were computed on the ratio of ESSmodell I ESSmode12. 

Period : 7194 to 121% 

Country 

Austria 
Belgium 
Denmark 217 

Finland 6 12 

Fruncc 265 

Germany 
Greece 32 1 
Ireland 25 1 
Italy 372 
Netherlands 307 
Nonvuy 
Portugal 

Spain 
Sweden 
Switzerland 129 
United Kingdom 135 

• • • statistical signifkance at I% 

•• statistical significance at 5% 

• statistical signifi..:ance at I 0% 

Model 
Sector Industry 

475 468 
804 803 

380 472 

772 676 
365 354 
1359 1503 
368 246 

239 181 
170 119 

1\:riod: I /<)7 to(,/<)') Period: 7 /IJ4 to I 2/'J(, 

Model F-stat. 

Country Sector Industry CIS C/1 S/1 

919 896 858 0.46** 0.46** 1.0 I 
4020 4261 4102 0 .76 0 .76 1.00 
667 1029 9(,7 0.70 0.56"'* 0.81 

2573 6162 6152 0.42*"'* 0.47** 1.14 
700 14 10 1291 0 .69 0.7 1 1.03 
982 3279 2934 0 .27 ** * 0 .25*** 0 .90 
891 I I 0 I 859 0 .83 125 1.50 

902 969 665 0.54** 0.7 1 1.32 
574 530 389 0.79 1.13 1.43 

- ----- ---- - -

178 

l'eriod : I /'J7 to (,fl)') 

F-stat. 

CIS CII 

1.03 1.07 
0.94 0 98 
0 .65 0.69 

0.42 "'** 0.42*** 
0.50** 0.54** 

0. 30*** CU3* ** 
0 .8 1 1.04 

0.93 1.36 
1.08 1.48 

I 

' 

S/1 

1.04 
1.04 

1.06 

1.00 
1.09 
1.12 
128 

1.46 
1.36 



Table 12: Model compari~on, Food Retailers and Wholesalers 

EITor Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national p011folios selected 

from companies classified as food retailers and whoksalers. F -statistics were computed on the ratio of ESSmodell I ESSmodel 2 

Period: 7194 to 12196 

Country 

Austria 
Belgium 335 
Denmark 
Finland 
France 3 9~ 

Gennany 

Greece 

Ireland 461 

Italy 
Netherlands 406 
Norway 
Portugal 782 

Spuin 
Sweden 
Switzerland 
United Kingdom 480 

••• stati sti ~al signifi~ance Itt I% 

•• stutiHtica l Hignilkaru.:c ul ~ 0 u 

• statistical signi ficance at I 0% 

Model 
Sector Industry 

46 1 466 

322 3~0 

525 524 

490 451 

1335 1266 

500 ' 3 15 
-7 

Period I 197 to 6199 Period 7194 to 12196 

Model F -stat. 
Country Sector Industry CIS C/1 S/1 

318 292 417 0.73 0.72 0.99 

1005 736 668 1.24 1.05 0 .85 

3467 4019 4025 0.88 0.88 1 00 

612 519 599 0.83 0.90 1.09 

18Rl 4137 43o6 0.59* 0.62* 1.05 

1071 11 08 571 0.96 152 159 

179 

Period l 197 to 6/99 

F -stat. 

CIS C/1 S/1 

1 09 0.76 0 .70 

117 150 110 

0.86 0.86 100 

l.l8 102 0.87 

0.45 """ 04 3** 0 95 

0 .97 188""" 194""" 



: 

Table 13: Model comparison, Heavy Construction 

Enor Sum of squares (ESS) resul ting from the applicatiun of each of the thn.:e single factor models to monthly retw11s on nationa l portldios selected 

from companies classified as heavy construction. F -statistics were computed on the ratio ofESSmodell I ESSmode12. 

Period: 7/94 to 12/96 

Country 

Austria 

Belgium 
Denmark 765 

Finland 

France 429 

Germany 814 

Greece 1373 

Ireland 

Italy 

Netherlands 

Norway 
Portugal 
Spain 11 09 

Sweden 767 

Switzerland 

United Kingdom 699 

••• statistical significance at I% 

•• statist ical significance at 5 ~·o 

• stat istical significance at 10% 

Model 

Sector Industry 

763 748 

539 330 

102 1 875 
2048 1798 

1336 1225 

1337 1447 

796 524 

Period 1/97 to 0/99 Period: 7/94 to I 2/9(i 

Model F -stat. 

Country Sector Industry CIS Cll S/1 

2859 3326 3364 1.00 102 1.02 

842 1294 1259 0 .80 1.30 1.63* 
2492 2082 2153 0 .80 0.93 11 7 
5253 68 16 700 1 0.67 0.76 1.14 

1160 1722 1463 0.83 0.9 1 1.09 
1595 1654 1907 0.57* 0.53 "'* 092 

1069 742 823 0.88 1.33 1.52 
--

180 

Period 1/97 to 6N9 

F-stat. 

CIS Cll 

0.86 0 .85 

0 .65 0.67 

1.20 116 
077 0.75 

0.67 () 79 

0.96 0.84 

1.44 1.30 

S/1 

0.99 

1.03 

0. 97 
0.97 

118 

0.87 

0.90 



------ ----------- ----- - --- - ------ ---

Table I .j: Model cnmr~tri~cm, lndu~trlal Dh·cr~llll·d 

EJTor Swn of squares (ESS) resulting from the application of each of the three single fad or models to monthly returns on national portfolios selected 

from companies classified as industrial diversified. F-statistics were computed on the ratio ofESSmodell I ESSmodel2 

l't:riod : 7/94 to 12/96 

Country 

Austria 648 
Belgium 

Denmark 1528 
Finland 799 
France 
Germany 181 
Greece 
Ireland 

Italy 948 
Netherlands 
Norway 

Portugal 
Spain 

Sweden 385 
Switzerland 509 
United Kingdom 165 

••• statistical significance at I% 

•• statistical signitkance at 5°;o 

• HluliHtit.:nl Hignilknn.:c ut I 0 11 
.. 

Model 

Sector Industry 

1321 1295 

1782 1792 
859 842 

390 249 

2543 2416 

62 1 42 1 
735 742 
135 171 

Period 1 /97 to {i/99 Period: 7/94 to 12/96 

Model F-stat. 

Country Sector Industry C/S CII S/1 

1500 2193 2337 0.49** 0.50** I .02 

2247 2 1oO 2 125 0.86 0 .85 0.99 
200 1 1707 1500 0.93 0.95 1.02 

(i84 910 685 0 .46 '1" .. 0.73 157 

1809 3148 378 1 0 .37**"' 0.39**"' 105 

807 753 634 0 .62"' 0.9 1 148 
835 795 757 0.69 0.69 0.99 
1594 982 980 1.22 0 .96 0.79 

181 

Period 1/97 to 6/99 

F -stat. 

C/S CII 

0.68 064 

I .04 106 
1.17 1.33 

0.75 I .00 

0 .57"' 048** 

107 1.27 
105 110 
162"' I .63 "' 
--

SIJ 

0 .94 

102 
114 

133 

0.83 

119 
105 
100 



Table 15: Model comparison, Insurance 

Error Sum of squares (ESS) resulting from the application of each of the three smgle factor models to monthly retwns on national portfolios selected 

from companies classified as insurance. F -statistics were computed on the ratio of ESSmodell I ESSmodet2· 

Period: 7/94 to 12/96 

Country 

Austria 

Belgium 

Denmark 837 

Finland 1425 

France 548 
Gennany 348 

Greece 17280 

Ireland 315 
Italy 168 
Netherlands 280 
Norway 

Portugal 2002 
Spain 78() 

Sweden 1511 

Swit:l.crlnnd 338 
United Kingdom 214 

• •• statistical significance at I •·o 

•• statistical significance at 5~o 

• statistical significance at I 0'1-o 

Model 
Sector Industry 

975 976 

1616 1543 
447 442 
471 394 

18659 18651 

291 302 

900 878 

298 336 

2343 2310 
1320 1270 
1608 1520 

594 5(,8 

258 361 
- ---

Period: I /97 to 6/99 Period: 7/94 to 12/96 

Model F-stnt 

Country Sector Industry CIS C/1 S/1 

900 946 942 0 .86 0.86 I 00 
2105 1715 1607 0.88 0.92 1.05 

1208 844 856 1.23 1.24 1.0 I 

938 1470 865 0.74 () 88 1.20 
1765 3349 3393 0 .93 0.93 I.()() 

1472 2142 2153 1.08 1.04 0.96 
361 866 755 0.19"'""" 0.19"'"'"' 1.03 
1086 1276 1123 0.94 0.83 0 .89 

2944 3449 3844 0.85 0.87 1.0 I 
I (,()2 2191 2'>~4 O.(i()• O.<l2 "' I.O..J 
1691 1843 1902 0 .94 0.99 1.06 

418 423 (,2<) 0 .57 • 0.60"' 1.05 
509 471 377 0.83 0.59"' 0 .7 1 

----------

182 

Period I /97 to 6/99 

F -stnt 

CIS Cll 

0.95 0.96 

1.23 1.31 
1.43 1.41 
0 .64 1.08 

()53 """ 0.52 """ 
0 .69 0 .68 

0.42 """"' 0.48"'"' 
0 .85 0.97 

0 .85 0.77 
0 . 7(1 o sc,• 
092 0.89 
() l)l) 0.6() 

1.08 1.35 

SII 

1.00 
1.07 

0.99 

1.70"' 
0 .99 

0 .99 

115 

114 

0.90 
0.73 

0.97 

0 .67 

1.25 



I 

Table 16: Model comparison, Marine Transportation 

I ·: rrur Sulll or squures ( I ~ ss) result ing lhll ll the u pp l i~.:utl< Ill or eudi or the thre~.: Slllglc liu.:tor moods to ttJOllth1y retums (l lJ 11U lionu1 port lt> li<>s selected 

from companies classi fied as marine transportation. F -statistics were computed on the ratio ofESSmodd l I ESSmodol 2· 

Period: 7/94 to 12/96 

Country 

Austria 
Belgium 544 

Denmark 377 

Finland 

France 
( iermuny 

Greece 1373 

Ireland 

Italy 

Netherlands 9 11 

Norway 587 

Portugal 

Spain 

Sweden 

Switzerland 

United Kingdom 340 

• • • statistical significance at I% 

•• statistical significance at 5% 

• statistical significance at 10% 

Model 
Sector Industry 

53S 45H 

569 263 

1429 139 1 

804 1075 

706 654 

43 5 34<) 

Period: 1/97 to 6/99 Period : 7/94 to 12/96 

Model F -stat. 

Country Sector Industry C/S Cfl SIT 

1(>()7 1482 11 74 l.O 1 l.l 9 1.1 7 

1644 2273 454 0 .66 1.43 2. 16** 

2331 2 169 3098 0 .96 0 .99 1 03 

11 6 1 11 80 1355 1.1 3 0 .85 0 .75 

789 167 1 1339 0 .83 0 .90 1.08 

1580 1908 1399 0 .78 0 .97 1.25 

183 

Period l/97 to 6/99 

F -stat. 

C/S CIT SIT 

1.08 1.37 1.26 

0 .72 3.62 *** 5.0 1 *** 

1 07 0 75 0. 70 

0 .98 0 .86 0 .87 

0.47 ** 0. 59* 1.25 

0 .83 1.13 1.36 



Table 17: Model compari~on, Medl11 

En-or Sum of square~ (I :ss J resulting from the appli~:ation of each of the three single factor models to monthly returns on national portfolios selected 
•, 

from companies clus~IIIed as media. F -statistics were comput.::d on the ratio of J::SSmodell I ESSmodol2· 

Period: 7/94 to 12/96 

Country 

Austria 
Belgium 
Denmark 
Finland 
France 664 
Germany 
Greece 
Ireland 1504 
Italy 
Ncthcrlnmls J(J() 

Norwuy 15.1 7 
Portugal 
Spain 
Sweden 
Swlt.t.crlum.l 
United Kingdom JIJ 

'I 

• •• statistical significance at I% 

•• statistical significance: at 5"'• 

• statistical significance at I 0% 

Model 
Sc~:tnr Industry 

69 1 597 

1667 1480 

147 I-ll 
155(> 15')') 

'120 59 

Period I /97 to 6/99 Period: 7/94 to 12/96 

Model F -stat. 
Co11n1ry Sc~:tor lnd11~trv ('/S C/1 S/1 

650 978 814 0.96 1.11 1.16 

2444 2460 2412 0.90 1.02 1.13 

l )()(, l45H 7Hl 1.13 1.18 1.0-l 
.1219 3089 3426 0.99 0.96 O.<J7 

882 886 177 0.98 5.31 ... 5.42 ... 

184 

Period: I /97 to 6/99 

F -stat. 
('/S ( '/I S/1 

0.66 0.80 1.20 

0.99 1.01 102 

() ')() l (>7 • 1 ~nu 

1.04 0.94 0 90 

' 
100 4.98 ... 5.01 ... 

II 



Table 18: Model comparison, Oil Companies, Majors 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from companies classified as oil companies, majors. F -statistics were computed on the ratio ofESSmodeii I ESSmodeiZ· 

Period: 7/94 to 12/96 

Country 

Austria 
Belgium 218 
Denmark 
Finland 
France 225 
Germany 
Greece 
Ireland 
Italy 
Netherlands 122 
Norway 
Portugal 
Spain 438 
Sweden 
Switzerland 
United Kingdom 164 

••• statistical significance at I% 

•• statistical significance at 5% 

* statistical significance at I 0% 

Model 
Sector Industry 

264 262 

139 143 

60 46 

551 584 

56 41 

Period: 1/97 to 6/99 Period: 7/94 to 12/96 

Model F -stat. 
Country Sector Industry C/S C!I SII 

13 14 1014 1038 0.83 0.83 1.01 

2891 580 624 1.62* 1.57 0.97 

1439 254 221 2.03** 2.65*** 1.30 

893 1642 1659 0.79 0.7 5 0.94 

1277 140 100 2.93*** 4.00*** 1.37 

185 

Period: 1/97 to 6/99 

F -stat. 
C/S CII 

1.30 1.27 

4.98*** 4.63*** 

5.67*** 6.51 *** 

0. 54* 0.54** 

9.12*** 12.77*** 

SII 

0.98 

0.93 

1.15 

0.99 

1.40 



Table 19: Model comparison, Oil Companies, Secondary 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from companies classified as oil companies, secondary. F -statistics were computed on the ratio ofESSmodell I ESSmodeiZ· 

Period: 7194 to 12196 

Coun~ 

Austria 49 1 
Belgium 309 

, Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Netherlands 
Norway 890 
Portugal 
Spain 850 
Sweden 
Switzerland 
United Kingdom 310 

••• statistical significance at I% 

•• statistical significance at 5% 

* statistical significance at I 0% 

Model 
Sector Industry 

1048 704 
493 543 

796 904 

784 732 

252 303 

Period: 1197 to 6199 Period: 7194 to 12196 

Model F -stat. 
Country Sector Industry CIS CII SII 

654 1741 1552 0.47** 0.70 1.49 
766 12 13 1032 0.63 0. 57* 0 .91 

2209 4138 411 6 1.12 0.98 0.88 

695 1617 1228 1.08 1.16 1.07 

2089 11 83 1648 1.23 1.02 0.83 

186 

Period: 1197 to 6199 

F -stat. 
CIS CII 

0.38*** 0.42** 
0.63 0.74 

0.53** 0.54** 

0.43** 0.57* 

1.77* 1.27 

SII 

1.12 
1.1 8 

1.0 1 

1.3 2 

0.72 



Table 20: Model comparison, Paper Products 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from companies classified as paper products . F -statistics were computed on the ratio ofESSmodell I ESSmodet2. 

Period: 7/94 to 12/96 

Country 

Austria 589 
Belgium 
Denmark 
Finland 1487 
France 
Germany 
Greece 
Ireland 793 

Italy 1124 
Netherlands 1163 
Norway 997 

Portugal 1603 
Spain 
Sweden 637 
Switzerland 
United Kingdom 993 

*** statistical significance at 1% 

** statistical significance at 5% 

• statistical significance at I 0% 

Model 
Sector Industry 

616 652 

1029 605 

741 608 
1221 1234 
783 828 
854 683 
2118 1920 

798 609 

885 725 

Period: 1197 to 6/99 Period: 7/94 to 12/96 

Model F -stat. 
Country Sector Industry C/S CII SII 

827 141 0 868 0.96 0 .90 0.94 

1490 1763 1091 1.45 2.46*** 1.70* 

6036 5163 3382 1.07 1.30 1.22 
1738 2852 2107 0.92 0 .91 0.99 
1760 2463 1863 1.49 1.40 0.95 
1067 1295 1116 1 '17 1.46 1.25 
1911 3253 2607 0.76 0.83 1.10 

610 1159 396 0.80 1.05 1.31 

3239 3179 1366 1 '12 1.37 1.22 

187 

Period: 1197 to 6/99 

F -stat. 

C/S CII SII 

0.59* 0.95 1.62 

0.85 1.37 1.6159* 

1.17 1.78* 1.53 
0.61 * 0.82 1.35 
0.71 0.94 1.32 
0.82 0.96 1 '16 

0.59* 0.73 1.25 

0.53* 1.54 2.93*** 

1.02 2.37** 2.33** 
-----



Table 21: Model comparison, Broadline Retailers 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from companies classified as broadline retailers. F -statistics were computed on the ratio ofESSmodell I ESSmodet2· 

Period: 7194 to 12196 

Country 

Austria 
Belgium 
Denmark 
Finland 798 
France 943 
Germany 661 
Greece 
Ireland 
Italy 626 
Netherlands 
Norway 
Portugal 
Spain 
Sweden 
Switzerland 
United Kingdom 229 

••• statistical significance at I% 

•• statistical significance at 5% 

• statistical significance at I 0% 

Model 
Sector Industry 

962 962 
1577 1429 
906 808 

917 914 

471 104 

Period: I 197 to 6199 Period 7194 to 12196 

Model F -stat. 

Country Sector Industry CIS CII SII 

2251 2146 2073 0.83 0. 83 1.00 
812 1181 1122 0.60* 0.66 1.1 0 
2758 3506 2117 0.73 0.82 1.12 

1796 2424 2676 0.68 0.68 1.00 

1023 1270 753 0.49** 2.20** 4.53*** 
-- ---- - ---

188 

Period: 1197 to 6199 

F -stat. 

CIS CII 

1.05 1.09 
0.69 0. 72 
0.79 1.30 

0.74 0.67 

0.81 1.36 

SII 

1.04 
1.05 
1.66* 

0.91 
I 

1.69* 



I 

Table 22: Model comparison, Austria 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from Austrian companies. F -statistics were computed on the ratio ofESSmodell I ESSmocte12. 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financia1s 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 

_Retailers, Broadline 

•• • statistical significance at 1% 

•• statistical significance at 5% 

• statistical significance at 10% 

Period: 7/94 to 12/96 

Model 
Country Sector Industry 

1223 1689 1690 
138 336 343 
337 558 548 
408 546 443 

263 523 567 

648 1321 1295 

491 1048 704 
589 616 652 

Period : 1/97 to 6/99 

Model 
Country Sector Industry 

3641 4896 4164 
1095 2102 1978 
683 1021 829 
764 1101 772 

1272 1361 1298 

1500 2193 2337 

654 1741 1552 
827 1410 868 

189 

Period: 7/94 to 12/96 Period: 1197 to 6/99 

F -stat. F -stat. 
C/S C/1 S/1 C/S C/1 S/1 

0.72 0.72 1.00 0.74 0.87 1.18 
0.41*** 0.40*** 0.98 0.52** 0.55* 1.06 

0.60* 0.61 * 1.02 0.67 0.82 1.23 
0.75 0.92 1.23 0.69 0.99 1.43 

0.50** 0.46 ** 0.92 0.93 0.98 1.05 

0.49** 0.50** 1.02 0.68 0.64 0.94 

0.47** 0.70 1.49 0.38*** 0.42** 1.12 
0.96 0.90 0.94 0.59* 0.95 1.62 

I 



Table 23: Model comparison, Belgium 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from Belgian companies. F -statistics were computed on the ratio ofESSmodell I ESSmodeJ2. 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Breadline 

• •• statistical significance at I% 

•• statistical significance at 5% 

• statistical significance at I 0% 

-

Period: 7194 to 12196 

Model 
Country Sector Industry 

87 192 194 

285 293 325 
291 399 326 

116 180 180 
65 151 186 
165 470 471 

335 461 466 

544 538 458 

218 264 262 
309 493 543 

------ ---- ---- --- ------

Period : 1197 to 6/99 

Model 
Country Sector Industry 

650 1150 1165 

1205 1549 1267 
827 1131 850 

585 1250 1272 
492 1009 1114 
876 915 767 

318 292 417 

1607 1482 1174 

1314 1014 1038 
766 1213 1032 

L.. - -- - -- -

190 

Period: 7194 to 12196 Period: 1197 to 6/99 

F -stat. F -stat. 
CIS CII SII CIS CII SII 

0.45** 0.45** 0.99 0.57* 0.56* 0.99 

0.97 0.88 0.90 0.78 0.95 1.22 
0.73 0 .89 1.22 0.73 0.97 1.33 

0.64 0.64 1 00 0.47 ** 0.46** 0.98 
0.43** 0.35*** 0.8 1 0.49 ** 0 .44** 0.9 1 

0.35*** 0. 35*** 100 0.96 1.14 1.19 

0.73 0.72 0.99 1 09 0.76 0.70 

101 1.1 9 1.17 1.08 1.37 1.26 

0. 83 0. 83 101 1.30 1.27 0.98 
0.63 0.57* 0.91 0.63 0.74 1.18 

I 



Table 24: Model comparison, Denmark 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from Danish companies. F -statistics were computed on the ratio ofESSmodell I ESSmodelZ· 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Broadline 

••• statistical significance at 1% 

•• statistical significance at 5% 

• statistical significance at 10% 

Period: 7/94 to 12/96 

Model 
Country Sector Industry 

262 351 374 
539 827 810 
955 932 905 

1119 1274 1224 

217 475 468 

765 763 748 
1528 1782 1792 
837 975 976 
377 569 263 

- ---- ---~~---- ·~· 

Period: 1197 to 6/99 

Model 
Country Sector Industry 

489 612 667 
1200 1549 1222 
783 742 837 

2794 2562 2310 

919 896 858 

2859 3326 3364 
2247 2160 2125 
900 946 942 
1644 2273 454 

L_ 
~-

191 

Period: 7/94 to 12/96 Period: 1197 to 6/99 

F -stat. F -stat. 
C/S C/1 S/1 C/S C/1 S/1 

0.75 0.70 0.94 0.80 0.73 0.92 
0.65 0.67 102 0.77 0.98 1.27 
1.02 1.06 1.03 106 0.94 0.89 

0.88 0.9 1 1.04 1.09 1.21 Ill 

0.46* * 0.46** 101 1.03 1.07 1.04 

100 1.02 1.02 0.86 0.85 0.99 
0.86 0.85 0.99 104 106 102 
0.86 0.86 100 0.95 0.96 1.00 
0.66 1.43 2.16** 0.72 3.62*** 5.00*** 

-------- ---------- --~-- ---

! 



- - - - -------- - ------ ---------------- --- - -- - - -

Table 25: Model comparison, Finland 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from Finnish companies. F -statistics were computed on the ratio of ESSmodell I ESSmode12 . 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retai lers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Broadline 

••• statistical significance at I% 

•• statistical significance at 5% 

• statistical significance at 10% 

Period: 7/94 to 12/96 

Model 
Country Sector Industry 

2509 2487 2497 

1521 1730 1822 

1739 1413 1428 

612 804 803 

799 859 842 
1425 1616 1543 

1487 1029 605 
798 962 962 

Period: 1/97 to 6/99 

Model 
Country Sector Industry 

1857 1476 1575 

1980 1605 1484 

6815 3717 5852 

4020 4261 4102 

2001 1707 1500 
2105 1715 1607 

1490 1763 1091 
2251 2146 2073 

--

192 

Period: 7/94 to 12/96 Period: 1/97 to 6/99 

F -stat F -stat 
C/S CII SII C/S CII SII 

101 100 100 1.26 1.18 0.94 

0.88 0.83 0.95 1.23 1.33 108 

1.23 1.22 0.99 183* J.l6 0.64 

0.76 0 .76 100 0.94 0.98 1.04 

0.93 0.95 1.02 1.17 1.33 J.l4 
0.88 0.92 105 1.23 1.31 1.07 

145 246*** 1.70* 0.85 1.37 162* 
0.83 0.83 100 105 1.09 104 

- -



-------- - --- --- - -

Table 26: Model comparison, France 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

I 

from French companies. F -statistics were computed on the ratio ofESSmodell I ESSmodel2. 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Broadline 

••• statistical significance at 1% 

•• statistical significance at 5% 

• statistical significance at 10% 

Period: 7/94 to 12/96 

Model 
Country Sector Industry 

357 476 476 
434 63 1 639 
348 546 312 
175 425 275 

3623 3392 3605 
1134 11 96 1196 
453 562 513 

265 380 472 
398 322 380 
429 53 9 330 

548 447 442 

664 691 597 
225 139 143 

943 1577 1429 

Period: 1/97 to 6/99 

Model 
Country Sector Industry 

1248 1203 1271 
1018 163 5 898 
877 642 230 
1148 1361 103 1 
9972 9582 1062 5 
2515 2198 221 9 
2198 209 1 1972 

667 1029 967 
1005 736 668 
842 1294 1259 

1208 844 856 

650 978 814 
2891 580 624 

812 1181 1122 

193 

Period : 7/94 to 12/96 Period: 1/97 to 6/99 

F -stat. F -stat. 
C/S CII SII CIS CII SII 

0.75 0.75 1.00 1.04 0.98 0.95 
0.69 0.68 0.99 0.62 1.13 1.8207* 
0.64 1.12 1.75 1.37 3.81*"* 2.79*** 

0.41*** 0.64 1.55 0.84 1.11 1.32 
1.07 1.00 0.94 104 0.94 0.90 
0.95 0.95 1.00 1.14 1.13 0.99 
0.81 0.88 1.10 1.05 1.11 1.06 

0.70 0.56** 0.81 0.65 0.69 1.06 
1.24 1.05 0.85 1.37 1.50 1.10 
0.80 1.30 1.63* 0.65 0.67 1.03 

1.23 1.24 101 1.43 1.41 0.99 

0.96 1.11 1.16 0.66 0.80 1.20 
1.62* 1.57 0.97 4.98*** 4.63*** 0.93 

0.60* 0.66 _J_.l_Q -- ---- 0.69 0.72 1.05 
- -----------

I 
I 
I 



I 

Table 27: Model comparison, Germany 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from German companies. F -statistics were computed on the ratio ofESSmodell I ESSmocteJ2. 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Breadline 

••• statistical significance at I% 

•• statistica l significance at 5% 

• statistical significance at I 0% 

Period: 7/94 to 12/96 

Model 
Country Sector Industry 

579 63 5 426 
239 288 252 

679 820 874 
279 509 107 

212 249 249 

814 1021 875 
181 390 249 
348 471 394 

661 906 808 

Period: 1/97 to 6/99 

Model 
Country Sector Industry 

1814 2056 800 
1023 1246 1223 

2097 1946 1789 
678 769 138 

785 650 660 

2492 2082 2153 
684 910 685 
938 1470 865 

2758 3506 2117 

194 

Period: 7/94 to 12/96 Period: 1/97 to 6/99 

F -stat. F -stat. 
C/S C!I S!I C/S CII S!I 

0.9 1 1.36 1.49 0.88 2.27** 2.57*** 
0.83 0.95 1.14 0.82 0.84 102 

0.83 0.78 0.94 1 08 1.17 1.09 
0.5 5* 2.61 *** 4.76*** 0.88 4.91*** 5.57*** 

0.85 0.85 100 1.21 1.19 0.98 

0.80 0.93 1.17 1.20 1.16 0.97 
0.46** 0.73 1.57 0.75 1.00 1.33 

0.74 0.88 1.20 0.64 108 1.70* 

0.73 0.82 1.12 0.79 1.30 1.66* 

I 



Table 28: Model comparison, Greece 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from Greek companies. F -statistics were computed on the ratio ofESSmodell I ESSmodel2· 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Breadline 

••• statistical significance at 1% 

•• statistical significance at 5% 

• statistica l significance at 10% 

Period: 7194 to 12196 

Model 
Countly Sector Industly 

77 634 634 
789 1061 1042 
437 1035 1051 

32 1 772 676 

1373 2048 1798 

17280 18659 18651 
1373 1429 1391 

Period: 1197 to 6199 

Model 
Countly Sector Industly 

528 6635 67 15 
3000 6006 5540 
1487 4275 5158 

2573 6162 6152 

5253 6816 7001 

1765 3349 3393 
2331 2169 3098 

195 

Period: 7194 to 12196 Period: 1197 to 6199 

F -stat. F -stat. 
CIS CII S/I CIS CII SII 

0.12*** 0.12** * 1.00 0.08* ** 0.08* ** 0.99 
0.74 0.76 1.02 0. 50*"' 0.54** 1.08 

0.42 ** 0.42*** 0.98 0.35*** 0.29*"'* 0.83 

0.42*** 0.47** 1.14 0.42*** 0.42*** 1.00 

0.67 0.76 1.14 0.77 0.75 0.97 

0.93 0.93 1.00 0.53** 0.52** 0.99 
0.96 0.99 1.03 1.07 0.75 0.70 

I 



I 

Table 29: Model comparison, Ireland 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from Irish companies. F -statistics were computed on the ratio ofESSmodell I ESSmodelZ· 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Breadline 

••• statistical significance at I% 

•• statistical significance at 5% 

• statistical significance at I 0% 

Period: 7/94 to 12/96 

Model 
Country Sector Industry 

420 311 325 

447 439 405 

251 365 354 
461 525 524 

315 291 302 

1504 1667 1480 

793 74 1 608 

Period: 1197 to 6/99 

Model 
Country Sector Industry 

407 1293 1479 

1930 1705 1394 

700 1410 1291 
3467 4019 4025 

1472 2142 2153 

2444 2460 2412 

6036 5163 3382 

196 

Period: 7/94 to 12/96 Period: 1197 to 6/99 

F -stat. F -stat. 
C/S C!I S/I C/S C!I S/I 

135 1.29 0.96 0.31 *** 0.28*** 0.87 

102 1.10 1.08 1.13 1.38 1.22 

0.69 0.71 1.03 0.50** 0.54** 109 
0.88 0.88 1.00 0.86 0.86 1.00 

108 1.04 0.96 0.69 0 .68 0.99 

0.90 1.02 1.13 0.99 1.01 1.02 

1.07 1.30 1.22 1.17 1.78* 1.53 



Table 30: Model comparison, Italy 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from Italian companies. F -statistics were computed on the ratio ofESSmodell I ESSmodet2· 

i .. 
Atrlmes 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Broadline 

••• statistical significance at I% 

•• statistical significance at 5% 

statistica l significance at I 0% 

Period: 7/94 to 12/96 

Model 
Country Sector Industry 

239 1260 1239 

1021 1899 1926 
1708 34 14 3163 
760 1291 1152 
799 1401 1401 
171 1410 1293 

372 1359 1503 

948 2543 2416 
168 900 878 

1124 122 1 1234 
626 917 914 

Period: 1/97 to 6/99 

Model 
Country Sector Industry 

430 909 953 

1080 1491 1735 
1205 2822 2695 
2947 4596 4881 
2241 2560 2617 
1184 3065 4150 

982 3279 2934 

1809 3148 3781 
361 866 755 

1738 2852 2107 
1796 2424 2676 

197 

Period: 7/94 to 12/96 Period: 1/97 to 6/99 

F -stat. F -stat. 
C/S C/1 S/1 C/S C/1 S/1 

0.19*** 0.19*** 1.02 0.47** 0.45** 0.95 

0.54** 0.53** 0.99 0.72 0.62 0.86 
0.50** 0.54** 1.08 0.43** 0.45** 1.05 
0.59* 0.66 1.12 0.64 0.60* 0.94 
0.57* 0.57* 1.00 0.88 0.86 0.98 

0.12*** 0.13*** 1.09 0.39* ** 0.29*** 0.74 

0.27*** 0.24*** 0.90 0.30*** 0.33*** 1.12 

0.37** * 0.39*** 1.05 0.57* 0.48** 0.83 
0.19*** 0.19* ** 1.03 0.42*** 0.48** 115 

0.92 0.91 0.99 0.61 * 0.82 1.3 5 
0.68 0.68 1.00 0.74 0.67 0.91 



---- - ------- --------- ----------·--- -··--·-

Table 31: Model comparison, Netherlands 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from Dutch companies. F -statistics were computed on the ratio ofESSmodell I ESSmodel2· 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers>.I3roadline 

••• statistical significance at 1% 

•• statistical significance at 5% 

• statistical significance at I 0% 

Period: 7/94 to 12/96 

Model 
Countn'_ Sector Industiy 

1041 1348 942 
274 351 358 
919 1004 733 

347 298 456 
1265 1590 1795 

357 427 344 

307 368 246 
406 490 451 

280 298 336 
911 804 1075 
166 147 141 
122 60 46 

1163 783 828 

Period: 1/97 to 6/99 

Model 
Countiy Sector Industry 

1416 2170 776 
1149 1132 1103 
1937 1578 1434 

97 1 1344 957 
1561 1892 2287 

909 745 1345 

891 1101 859 
612 51 9 599 

1086 1276 1123 
1161 1180 1355 
1306 1458 781 
1439 254 221 

1760 2463 1863 

. -

198 

Period: 7/94 to 12/96 Period: 1/97 to 6/99 

F-stat. F -stat. 
C/S CII S/I C/S CII S/I 

0.77 1.11 1.43 0.65 1.82* 2.80*** 
0.78 0.77 0.98 1.02 1.04 1.03 
0.92 1.25 1.37 1.23 1.35 1.10 

l.l6 0.76 0.65 0.72 1.01 1.40 
0.80 0.70 0.89 0.83 0.68 0.83 

0.84 1.04 1.24 1.22 0.68 0.55 

0.83 1.25 1.50 0.8 1 1.04 1.28 
0.83 0.90 1.09 1.18 1.02 0.87 

I 

0.94 0.83 0.89 0.85 0.97 1.14 
1.13 0.85 0.75 0.98 0.86 0.87 
1.13 1.18 1.04 0.90 1.67* 1.87** 

2.03** 2.65*** 1.30 5.67*** 6.51 *** 1.15 

1.49 1.40 0.95 0.71 0.94 1.32 

- --- --· -- --- -- -- -------



Table 32: Model comparison, Norway 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from Norwegian companies. F -statistics were computed on the ratio ofESSmodell I ESSmodei2· 

Airlines 
i Banks 

Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 

Paper Products 
Retailers, Broadline 

••• statistical significance at 1% 

•• statistical significance at 5% 

• statistical significance at 10% 

Period: 7/94 to 12/96 

Model 

Country Sector Industry 

767 10 14 1203 

64 346 346 

587 706 654 
1537 1556 1599 

890 796 904 

997 854 683 

Period: J/97 to 6/99 

Model 

Country Sector Industry 

954 1730 1544 

297 1249 1207 

789 1671 1339 
3219 3089 3426 

2209 4138 4116 
1067 1295 1116 

199 

Period: 7/94 to 12/96 Period: 1/97 to 6/99 

F -stat. F -stat. 

C/S CII SII C/S CII SII 

0.76 0.64 0.84 0.55"' 0 .62"' 1. 12 

0. 18*"'* 0.18"'*"' 1.00 0.24"'*"' 0.25*""" 1.03 

0.83 0.90 1.08 0.47"'"' 0.59"' 125 

0. 99 0.96 0 .97 1.04 0.94 0.90 

1.12 0.98 0.88 0.53"'* 0. 54** 1.01 

1.17 1.46 1.25 0.82 0.96 1.16 



- ------- - -- -- -- - -- -- --- -- --- ---- - ----- - ---- -------- -------- --

Table 33: Model comparison, Portugal 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from Portugese companies. F -statistics were computed on the ratio ofESSmodel1 I ESSmodeJ2. 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Broadline 

••• statistical significance at 1% 

•• statistical significance at 5% 

• statistical significance at 10% 

Period: 7/94 to 12/96 

Model 
Country Sector Industry 

114 438 431 
607 1019 840 
329 501 504 

303 865 865 
861 1015 977 

782 1335 1266 

2002 2343 23 10 

1603 2118 1920 

Period I /97 to 6/99 

Model 
Country Sector Industry 

810 1415 1629 
1494 1525 1272 
475 855 879 

2132 3942 4007 
1228 3041 4123 

1881 4137 4366 

2944 3449 3844 

1911 3253 2607 

200 

Period: 7/94 to 12/96 Period: 1/97 to 6/99 

F -stat. F -stat. 
C/S CII S/l C/S C/l S/l 

0.26*** 0.26*** 1.02 0.57* o.5o• 0.87 
0.60* 0.72 1.21 0.98 1.17 1.20 
0.66 0.65 0.99 0.56"' 0 .54""" 0.97 

0.35*""" 0.35*** 1.00 0.54"' 0.53* 0.98 
0.85 0.88 1.04 0.40*** 0.30"'""" 0.74 

0.59"' 0.62"' 1.05 0.45** 0.43""" 0.95 

0.85 0.87 1.01 0.85 0.77 0.90 

0.76 0.83 1.10 0.59"' 0 .73 1.25 



Table 34: Model comparison, Spain 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from Spanish companies. F -statistics were computed on the ratio ofESSmodell I ESSmodel2· 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 

_B.etailers, Broadline 

•• • statistical significance at 1% 

•• statistical significance at 5% 

statistical significance at 10% 

Period: 7/94 to 12/96 

Model 
Country Sector Industry 

95 289 290 

698 798 958 

734 787 773 
149 433 311 

1109 1336 1225 

786 1320 1270 

438 551 584 
850 784 732 

Period: 1/97 to 6/99 

Model 
Country Sector Industry 

477 880 854 

761 980 892 

1804 2128 2263 
740 1303 364 

1160 1722 1463 

1662 2191 2984 

893 1642 1659 
695 16 17 1228 

201 

Period: 7/94 to 12/96 Period: !/97 to 6/99 

F -stat. F -stat. 
C/S C/1 S/1 C/S C/1 S/1 

0.33 *** 0.33 *** 1.00 0.54** 0.56* 1.03 

0.87 0.73 0.83 0.78 0.85 1.1 0 

0.93 0.95 1.02 0.85 0.80 0.94 
0.34*** 0.48** 1.39 0.57 2.03** 3.58*** 

0.83 0.91 1.09 0.67 0.79 1.18 

0.60* 0.62* 1.04 0.76 0.56* 0.73 

0.79 0.75 0.94 0.54* 0.54** 0.99 
1.08 1.16 1.07 0.43 ** 0.57* 1.32 



Table 35: Model comparison, Sweden 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from Swedish companies. F -statistics were computed on the ratio ofESSmodeli I ESSmodei2· 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Broadline 

••• statistical significance at 1% 

•• statistical significance at 5% 

• statistical significa nce at 1 0% 

Period: 7/94 to 12/96 

Model 
Country Sector Industry 

1349 1164 1170 

561 662 84 1 
1484 1399 2122 

768 954 957 

767 1337 1447 
385 621 421 
1511 1608 1520 

637 798 609 

Period: 1/97 to 6/99 

Model 
Country Sector Industry 

707 855 944 

957 11 92 916 
1085 1080 2973 

725 813 678 

1595 1654 1907 
807 753 634 
1691 1843 1902 

610 11 59 396 

202 

Period: 7/94 to 12/96 Period: 1/97 to 6/99 

F -stat. F -stat. 
C/S C/1 S/1 C/S C/1 S/1 

1.16 1.15 0.99 0.83 0.75 0.91 

0.85 0.67 0.79 0.80 1.04 1.30 
1.06 0.70 0.66 1.00 0.36*** 0.36*** 

0.81 0.80 1.00 0.89 1.07 1.20 

0.57* 0.53** 0.92 0.96 0.84 0.87 
0.62* 0.91 1.48 1.07 1.27 1.19 
0.94 0.99 1.06 0.92 0.89 0.97 

0.80 1.05 1.31 0.53* 1.54 2.93*** 



Table 36: Model comparison, Switzerland 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from Swiss companies. F -statistics were computed on the ratio ofESSmodell I ESSmodel2. 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Broadline 

••• statistical significance at I% 

•• statistical significance at 5% 

• statistical significance at I 0% 

Period: 7194 to 12196 

Model 
Country Sector Industry 

1966 1698 1657 
349 615 627 

364 359 436 
621 1190 1183 

1075 1005 1006 
851 818 846 

129 23 9 181 

509 735 742 
338 594 568 

-·- -- -· 

Period: 1197 to 6199 

Model 
Country Sector Industry 

1781 2641 1422 
1391 1696 1456 

1277 1245 1113 
859 1543 948 

2955 3072 3111 
1976 1740 1823 

902 969 665 

835 795 757 
418 423 629 

- ·-

203 

Period: 7194 to 12196 Period: 1197 to 6199 

F -stat. F-stat. 
CIS CII SII CIS CII SII 

1.16 1.19 1.02 0.67 1.25 1.86* 
0.57* 0.56* 0.98 0.82 0.96 1.16 

1.0 1 0.83 0. 82 1.03 1.15 1.12 
0. 52** 0.52** 1.01 0.56* 0.9 1 1.63* 

1.07 1.07 1.00 0.96 0.95 0.99 
1.04 1.01 0.97 1.14 1.08 0.95 

0.54** 0.7 1 1.32 0.93 1.36 1.46 

0.69 0.69 0.99 1.05 1.1 0 1.05 
0.57* 0.60* 1.05 0.99 0.66 0.67 

' 

I 



Table 37: Model comparison, United Kingdom 

Error Sum of squares (ESS) resulting from the application of each of the three single factor models to monthly returns on national portfolios selected 

from UK companies. F -statistics were computed on the ratio ofESSmodell I ESSmode12 . 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Broadline 

••• statistical significance at I% 

•• statistical significance at 5% 

• statistical significance at 10% 

Period: 7194 to 12196 

Model 
Country Sector Industry 

808 588 354 
227 233 194 
160 384 110 
308 371 180 
164 199 189 

431 228 228 
262 487 422 
757 523 529 
135 170 119 
480 500 315 
699 796 524 
165 135 171 
214 258 361 
340 435 349 
313 320 59 
164 56 41 
310 252 303 
993 885 725 
229 471 104 

Period: 1197 to 6199 

Model 
Country Sector Industry 

2033 2618 724 
652 725 539 
330 623 164 
1282 956 543 
1545 1865 1097 

1600 694 690 
529 498 650 
661 605 349 
574 530 389 
1071 1108 571 
1069 742 823 
1594 982 980 
509 471 377 
1580 1908 1399 
882 886 177 
1277 140 100 
2089 1183 1648 
3239 3179 1366 
1023 1270 753 

204 

Period: 7194 to 12196 Period: l/97 to 6199 

F -stat. F -stat. 
CIS CII SII CIS CII SII 

1.37 2.28** 1.66* 0.78 2.81 *** 3.61*** 
0.97 1.17 1.20 0.90 1.21 1.35 

0.42*** 1.45 3.49*** 0.53** 2.01 ** 3.80*** 
0.83 1.71 * 2.06** 1.34 2.36** 1.76* 
0.82 0.87 1.05 0.83 1.41 1.70* 

1.89** 1.89** 1.00 2.31** 2.32*** 1.01 
0.5379* 0.62* 1.15 1.06 0.81 0.77 

1.45 1.43 0.99 1.09 1.89** 1.73* 
0.79 1.13 1.43 1.08 1.48 1.36 
0.96 1.52 1.59 0.97 1.88** 1. 94** 
0.88 1.33 1.52 1.44 1.30 0.90 
1.22 0.96 0.79 1.62* 1.63* 1.00 
0 .83 0.5927* 0.71 108 1.35 125 
0.78 0.97 125 0.83 1.13 1.36 
0.98 5.31 *** 5.42*** 100 4.98*** 5.01 *** 

2.93*** 4.0*** 1.37 9.12*** 12.77*** 1.40 
1.23 1.02 0.83 1.77* 1.27 0.72 
1.12 1.37 1.22 1.02 2.37** 2.33** 

0.49** 2.20** 4.53*** 0.81 1.36 1.69* 
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Table 38: Breakdown of significant results according to hypothesis H 1 a, Country vs. Sector model 

" + " marks results of statistical significance supporting hypothesis H 1 a 

+!-Ratio= 42 : 4 ( n = 154 ) 
" - " marks results of statistical significance not supporting hypothesis H 1 a 

AIR BLD BNK BVG CGL CHM CMT CON ELC FDR FIS FOD IDD INS MAR MED OIL OIS PAP RTB 

Austria + + + + 

Belgium + + + + 
Denmark + 

Finland -
France + 

Germany -
Greece + + + 

Ireland 

Italy + + + + + + + + 

Netherlands -
Norway + 

Portugal + + + 

Spain + + + 

Sweden + 

Switzerland + + + 

United Kingdom - - - + + - - -
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Table 39: Breakdown of significant results according to hypothesis H 1 ., Country vs. Industry model 

" + " marks results of statistical significance supporting hypothesis H 1 a 

+1- Ratio = 34 : 9 ( n = 154 ) 

" - " marks results of statistical significance not supporting hypothesis H 1 a 

AIR BLD BNK BVG CGL CHM CMT CON ELC FDR FIS FOD IDD INS MAR MED OIL OIS PAP RTB 

Austria + + + + + 
Belgium + + + 
Denmark + 
Finland 

France + - + 
Germany + + 
Greece + + + 

Ireland 

Italy + + + + + + + + + 
Netherlands -
NoJWay + 

Portugal + + + + 

Spain + + + 

Sweden + + I 

Switzerland + + + + 
United Kingdom + - + - + 
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Table 40: Average R 2 -comparison 

Average R-squares from the country and the industry model grouped by industries with "international focus" 
and "domestic focus ." n = 154 

Period: 1197 to 6/99 

Country Industry Country Industry 
model model model model 

Industries with Industries with 
"International Focus" "Domestic Focus" 

Airlines 0.392 0.599 Building Materials 0.409 0.427 
Banks 0.679 0.501 Beverages 0.417 0.426 
Chemicals 0.468 0.441 Conglomerates 0.424 0.331 
Communications Tech. 0.323 0.164 Electrical Utilities 0.209 0.380 
Diversified Financials 0.584 0 .348 Food 0.403 0.262 
Industrial, Diversified 0.446 0 .438 Food Retailers & Wholes. 0.351 0.330 
Insurance 0.524 0.442 Heavy Construction 0.319 0.239 
Media 0.164 0 .326 Marine Transportation 0.369 0.386 
Oil Companies, Majors 0.223 0 .584 Oil Companies, Secondary 0.485 0.247 
Paper Products 0.399 0.479 Retailers, Broadline 0.258 0.246 

Mean 0.4202 0.4323 Mean 0.3643 0.3275 
Std .Dev. 0.1573 0.1283 Std.Dev. 0.0831 0.0753 

Paired Differences: Paired Differences: 

Country vs. Industry model Country vs. Industry model 

Mean -0 0120 Mean 0.0370 
Std. Dev. 0.1898 Std. Dev. 0.1097 
t-value -0.2000 !-value 1.0660 

Country model Industry model 
"international" vs. "domestic" "international" vs. "domestic" 

Mean 0.0558 Mean 0.1048 
Std. Dev. 0.1928 Std. Dev. 0.1331 
!-value 0.9150 !-value 2.4880 
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Table 41: Breakdown of significant results according to hypothesis H 1 b , Country vs. Industry model 

" + " marks results of statistical significance supporting hypothesis H 1 b 

+/-Ratio= 20 : 33 ( n = 154 ) 

" - " marks results of statistical significance not supporting hypothesis H 1 b 

AIR BLD BNK BVG CGL CHM CMT CON ELC FDR FIS FOD IDD INS MAR MED OIL OIS PAP RTB 

Austria - -
Belgium - - -
Denmark + 

Finland 
France + + 

Germany + + 

Greece - - - - -
Ireland - - + 

Italy - - - - - - -
Netherlands + + + 

Norway - - - - I 

Portugal - - - - -
Spain - + - - -
Sweden -
Switzerland 
United Kingdom + + + + + + + + + + 
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Table 42: Breakdown of significant results according to hypothesis H 1 c, Sector vs. Country model 
II 

" + " marks results of statistical significance supporting hypothesis H 1 c 

+/-Ratio= 34 : 7 ( n =!54) 

" - " marks results of statistical significance not supporting hypothesis H 1 c 

AIR BLD BNK BVG CGL CHM CMT CON ELC FDR FIS FOD IDD INS MAR MED OIL OIS PAP RTB 

Austria + + + 

Belgium + + + 
Denmark 

Finland -
France -
Germany 
Greece + + + + + 
Ireland + + 

Italy + + + + + + 

Netherlands -
Norway + + + + 
Portugal + + + + + + 

Spain + + 

Sweden + 

Switzerland + 

United Kingdom + - - - -
-- - - ---- -- - --
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Table 43: Breakdown of significant results according to hypothesis H 1 d, Sector vs. Industry model 

" + " marks results of statistical significance supporting hypothesis H 1 d 

+/-Ratio = 23 : 1 ( n = 154) 

1 

" - " marks results of statistical significance not supporting hypothesis H 1 d 

AIR BLD BNK BVG CGL CHM CMT CON ELC FDR FIS FOD IDD INS MAR MED OIL OIS PAP RTB 

Austria ' 

Belgium 

Denmark + 
Finland + 
France + + 

Germany + + + + 

Greece 

Ireland 

Italy I 
Netherlands + + 

Norway 

Portugal 

Spain + 

Sweden - + 
Switzerland + + 
United Kingdom + + + + + + + + + 
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Table 44: Average R 2 by industry, country model 

Average R -squares of the country model applied to 154 sets of national 
industry portfolios for the subperiods July 1994 to December 1996 
and January 1997 to June 1999. 

Subperiod 7/94 to 12/96 Subperiod 1/97 to 6/99 

Airlines 0.312 0.392 

Banks 0.565 0.679 

Beverages 0.432 0.417 

Building Materials 0.363 0.409 

Chemicals 0.531 0.468 

Communications Tech. 0.217 0.323 

Conglomerates 0.484 0.424 

Diversified Financials 0.488 0.584 

Electrical Utilities 0.550 0.209 

Food 0.521 0.403 

Food Retailers & Wholes. 0.382 0.351 

Heavy Construction 0.321 0.319 

Industrial , Diversified 0.487 0.446 

Insurance 0.392 0.524 

Marine Transportation 0.234 0.369 

Media 0.224 0.164 

Oil Companies, Majors 0.552 0.223 

Oil Companies, Secondary 0.357 0.485 

Paper Products 0.281 0.399 

Retailers, Broadline 0.382 0.258 

Mean 0.4037 0.3923 

Std.Dev. 0.1151 0.1257 

Paired Differences: 

Mean -0.0114 

Std. Dev. 0.1401 

t-value -0.3650 
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Table 45: Average R 2 by industry, sector model 

Average R -squares of the sector model applied to 154 sets of national 
industry portfolios for the subperiods July 1994 to December 1996 
and January 1997 to June 1999. 

Subperiod 7/94 to 12/96 Subperiod 1/97 to 6/99 

Airlines 0.278 0.186 
Banks 0.284 0.510 
Beverages 0.157 0.235 
Building Materials 0.197 0.360 
Chemicals 0.278 0.225 
Communications Tech. 0.152 0.334 
Conglomerates 0.328 0.338 
Diversified Financials 0.247 0.459 
Electrical Utilities 0.308 0.107 
Food 0.179 0.171 
Food Retailers & Wholes. 0.245 0.308 
Heavy Construction 0.143 0.253 
Industrial , Diversified 0.242 0.418 
Insurance 0.228 0.433 
Marine Transportation 0.142 0.274 
Media 0.209 0.089 
Oil Companies, Majors 0.613 0.584 
Oil Companies, Secondary 0.260 0.189 
Paper Products 0.315 0.210 
Retailers, Broadline 0.084 0.092 

Mean 0.2444 0.2887 
Std.Dev. 0.1092 0.1401 

Paired Differences: 

Mean 0.0443 
Std. Dev. 0.1282 
t-value 1.545 
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Table 46: Average R 2 by industry, industry model 

Average R -squares of the industry model applied to 154 sets of national 
industry portfolios for the subperiods July 1994 to December 1996 
and January 1997 to June 1999. 

Subperiod 7/94 to 12/96 Subperiod 1/97 to 6/99 

Airlines 0.409 0.599 
Banks 0.288 0.501 
Beverages 0.289 0.426 
Building Materials 0.224 0.427 
Cherrticals 0.340 0.441 
Communications Tech. 0.095 0.164 
Conglomerates 0.328 0.331 
Diversified Financials 0.282 0.348 
Electrical Utilities 0.317 0.380 
Food 0.243 0.262 
Food Retailers & Wholes. 0.295 0.330 
Heavy Construction 0.256 0.239 
Industrial, Diversified 0.283 0.438 
Insurance 0.233 0.442 
Marine Transportation 0.245 0.386 
Media 0.359 0.326 
Oil Companies, Majors 0.621 0.584 
Oil Companies, Secondary 0.274 0.247 
Paper Products 0.392 0.479 
Retailers, Broadline 0.240 0.246 

Mean 0.3006 0.3798 
Std.Dev. 0.1013 0.1157 

Paired Differences: 

Mean 0.0792 
Std. Dev. 0.0857 
t-value 4.128 
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2 Table 47: Average R by country, country model 

Average R -squares of the country model applied to 154 sets of national 
industry portfolios for the subperiods July 1994 to December 1996 
and January 1997 to June 1999. 

Subperiod 7/94 to 12/96 Subperiod 1/97 to 6/99 

Austria 0.458 0.497 
Belgium 0.486 0.401 
Denmark 0.271 0.332 
Finland 0.209 0.195 
France 0.464 0.362 
Germany 0.474 0.393 
Greece 0.408 0.573 
Ireland 0.276 0.311 
Italy 0.584 0.603 
Netherlands 0.370 0.405 
Norway 0.369 0.531 
Portugal 0.462 0.560 
Spain 0.468 0.521 
Sweden 0.385 0.470 
Switzerland 0.340 0.529 
United Kingdom 0.468 0.310 

Mean 0.4057 0.4371 
Std.Dev. 0.0969 0.1159 

Paired Differences: 

Mean 0.0313 
Std. Dev. 0.1001 
t-va1ue 1.2500 
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Table 48: Average R 2 by country, sector model 

Average R -squares of the sector model applied to 154 sets of national 
industry portfolios for the subperiods July 1994 to December 1996 
and January 1997 to June 1999. 

Subperiod 7/94 to 12/96 Subperiod l/97 to 6/99 

Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Netherlands 
Norway 
Portugal 
Spain 
Sweden 
Switzerland 
United Kingdom 

Mean 
Std.Dev. 

Paired Differences: 

Mean 
Std. Dev. 
t-value 
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0.113 
0.264 
0.088 
0.181 
0.353 
0.294 
0.038 
0.249 
0.058 
0.343 
0.277 
0.130 
0.295 
0.271 
0.150 
0.438 

0.2213 
0.1163 

0.0788 
0.1128 
2.7940 

0.236 
0.247 
0.282 
0.302 
0.355 
0.343 
0.163 
0.161 
0.299 
0.388 
0.264 
0.295 
0.248 
0.389 
0.450 
0.381 

0.3002 
0.0812 



Table 49: Average R 2 by country, industry model 

Average R -squares of the industry model applied to 154 sets of national 
industry portfolios for the subperiods July 1994 to December 1996 
and January 1997 to June 1999. 

Subperiod 7/94 to 12/96 Subperiod 1/97 to 6/99 

Austria 0.157 0.349 
Belgium 0.258 0.294 
Derunark 0.150 0.352 
Finland 0.207 0.323 
France 0.418 0.426 
Germany 0.440 0.530 
Greece 0.075 0.109 
Ireland 0.286 0.221 
Italy 0.079 0.286 
Netherlands 0.370 0.474 
Norway 0.263 0. 305 
Portugal 0.172 0.281 
Spain 0.311 0.352 
Sweden 0.241 0.405 
Switzerland 0.162 0.556 
United Kingdom 0.591 0.593 

Mean 0.2612 0.3660 
Std.Dev. 0.1396 0.1274 

Paired Differences: 

Mean 0.1047 
Std. Dev. 0.1100 
t-value 3.8090 
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Table 50: Change in average R 2
, by country 

Change in average R -squares of each of the three single-factor models applied to 154 sets 
of national industry portfolios from subperiod July 1994 to December 1996 
to January 1997 to June 1999. 

Country Sector Industry 

Model Model Model 

Austria 0.039 0. 124 0.192 

Belgium -0.086 -0.0 17 0 .036 

Denmark 0 .060 0.194 0.202 

Finland -0 .014 0.122 0.116 

France -0. 102 0.00 1 0.009 

Germany -0.082 0.049 0.090 

Greece 0.165 0.125 0.033 

Ireland 0.035 -0.088 -0 .065 

Italy 0.019 0.24 1 0.207 

Netherlands 0.035 0.044 0.104 

Norway 0.161 -0.0 13 0.042 

Portugal 0.099 0. 165 0.109 

Spain 0.053 -0.047 0.042 

Sweden 0.085 0.11 8 0.164 

Switzerland 0.189 0.300 0.394 

United Kingdom -0.159 -0.057 0.003 

Mean 0 .03 11 0.0788 0.1045 

Std.Dev. 0.1004 0. 1129 0. 1098 

Paired Diffe rences: 

Country vs Sector model 

Mean 0.0478 

Std. Dev. 0.1078 

t-value 1.7720 

Country vs Industry model 

Mean 0.0738 

Std. Dev. 0 .111 5 

t-value 2.6480 

Sector vs Industry model 

Mean 0.026 1 

Std. Dev. 0.052 1 

!-value 1.9990 
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Table 51: Change in average R 1
, by industry 

Change in average R -squares of each of the three single-factor models applied to 154 sets 
of national industry portfolios from subperiod July 1994 to December 1996 

to January 1997 to June 1999. 

Country Sector Industry 

Model Model Model 

Airlines 0.080 -0.092 0.190 

Banks 0.114 0.226 0.214 

Beverages -0.016 0.078 0.137 

Building Materials 0.046 0.163 0.202 

Chemicals -0.063 -0.053 0.101 

Communications Tech . 0.106 0.182 0.069 

Conglomerates -0.060 0.010 0.003 

Diversified Financials 0.096 0.212 0.066 

Electrical Utilities -0.341 -0.200 0.063 

Food -0 .118 -0.009 0.020 

Food Retailers & Wholes. -0.031 0.063 0035 

Heavy Construction -0.002 0.110 -0.017 

Industrial, Diversified -0 .042 0.177 0.155 

Insurance 0.132 0.205 0.209 

Marine Transportation 0.135 0.133 0.141 

Media -0.059 -0.120 -0.033 

Oil Companies, Majors -0 .329 -0.030 -0.037 

Oil Companies, Secondary 0.128 -0.07 1 -0.027 

Paper Products 0.118 -0. 104 0.088 

Retailers, Broadline -0. 124 0.008 0.007 

Mean -0.0115 0.0444 0.0793 

Std.Dev. 0.1401 0.1282 0.0856 

Paired Differences: 

Country vs Sector model 

Mean 0.0559 

Std. Dev. 0.1322 

t-value 1.8900 

Country vs Industry model 

Mean 0.0908 

Std. Dev. 0.1252 

t-value 3.244 

Sector vs Industry model 

Mean 0.0349 

Std. Dev. 0.1151 

t-value 1.3550 
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Table 52: Multi-factor models 

The table presents the model that explains most of the variation in the return on each national industry 

portfolios separately for the two subperiods. The identification of each model is the result of stepwise 

regression analysis. The resulting R-squared statistics reported in bold numbers indicate the explanatory 

power of the return factor chosen first by the procedure. If more than one return factor was identified 

to be of statistical significance, the corresponding R-squared statistic would indicated the additional 

variation in the return on the national industry portfolio explained by the second and third factor, 

given the first factor is already included in the model. To remedy multicollinearity, factor returns were 

being orthogonalized prior to entering the regression model. n = 154 

Period: 7/94 to 12/96 Period: 1/97 to 6/99 

Country Industry Country Sector Industry Country Sector Industry 
portfolio factor factor factor factor factor factor 

AU AIR 0.304 0.337 
GE AIR 0.435 0.174 0.257 0.419 
NE AIR 0.432 0.105 0.491 0.245 
SWI AIR 0.118 0.227 0.464 0.152 
UK AIR 0.271 0.428 0.411 0.385 
AU BLD 0.341 0.118 0.591 0.058 
BE BLD 0.131 0.361 0.087 
DE BLD -- 0.329 
FI BLD 0.292 0.105 0.230 
FR BLD 0.548 0.100 0.460 0.402 
GE BLD 0.281 0.133 
GR BLD 0.631 0.741 
IR BLD 0.402 0.141 0.152 0.279 
IT BLD 0.474 0.644 0.082 
PO BLD 0.410 0.719 0.091 
SP BLD 0.450 0.445 

SWI BLD 0.251 0.134 0.427 0.154 
UK BLD 0.481 0.224 0.246 0.439 
AU BNK 0.605 0.676 
BE BNK 0.679 0.576 
DE BNK 0.545 0.067 0.636 0.051 
FI BNK 0.127 0.280 0.173 
FR BNK 0.615 0.082 0.670 0.085 
GE BNK 0.552 0.11 3 0.677 0.066 
GR BNK 0.881 0.936 
IR BNK 0.336 0.241 0.792 
IT BNK 0.811 0.831 0.051 

NE BNK 0.422 0.591 
PO BNK 0.800 0.703 
SP BNK 0.781 0.837 0.058 

SWE BNK 0.229 0.160 0.645 0.530 
SWI BNK 0.574 0.068 0.744 0.041 
UK BNK 0.518 0.121 0.597 0.108 0.102 
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Table 52: Multi-factor models, contd. 

Period: 7/94 to 12/96 Period: 1/97 to 6/99 

Country Industry Country Sector Industry Country Sector Industry 
portfolio factor factor facto r factor factor factor 

AU BVO 0.409 0.478 
DE BVO 0.437 0.085 0.382 
FR BVO 0.639 0.564 0.104 
OR BVO 0.256 0.555 
NE BVO 0.258 0.189 0.280 
PO BVO 0.452 0.163 0. 127 
UK BVO 0.740 0.025 0. 124 0.694 0. 182 
BE COL 0.734 0.073 0.588 
FR COL - 0.14 1 
OE COL 0.544 0.342 0.136 
IT COL 0.504 0.320 

NO COL 0.916 0.890 
PO COL 0.678 0.572 
SWI COL - 0.254 
UK COL 0.328 0.3 19 0.282 0.409 
BE CHM 0.560 0.154 0.487 0.127 
FR CHM 0.634 0 .054 0.203 
OE CHM 0.623 0 .03 1 0.236 0.591 0.33 1 
IT CHM 0.545 0.575 

NE CHM 0.624 0.069 0.070 0.565 0.700 
NO CHM 0.432 0.533 

SWE CHM 0.376 0.435 0.094 
SWI CHM 0.478 0.510 0.088 
UK CHM 0.506 0 .080 0.310 0.202 
DE CMT 0.13 1 0.28 1 0.312 
FI CMT 0.364 0.309 0.052 0.338 
FR CMT -- --
IT CMT 0.464 0.426 

NE CMT 0.309 0.368 
SWE CMT 0.385 0.725 0038 
DE CON - - 0.381 
FR CON 0.428 0. 154 0.506 
OE CON 0.308 0.122 0.133 
OR CON 0.371 0.342 
SP CON 0.335 0.496 

SWE CON 0.475 0.265 
UK CON 0.325 0. 171 0.223 0.228 
AU ELC 0.6 12 0. 139 
BE ELC 0.705 0.303 0.1 56 
SP ELC 0.852 0.032 0.481 0.059 0.288 

SWE ELC 0.200 -
UK ELC 0.381 0.203 0.489 
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Table 52: Multi-factor models, contd. 

Period: 7/94 to 12/96 Period: 1/97 to 6/99 

Country Industry Country Sector Industry Country Sector Industry 

portfolio factor factor factor factor factor factor 

BE FDR 0.361 0.489 0.110 

FR FDR 0.690 0.113 0.195 0.271 

IR FDR -- 0.139 

NE FDR 0.188 0.438 0.161 

PO FDR 0.534 0.636 

UK FDR 0.396 0.073 0.214 0.283 0.370 

BE FIS 0.772 0.703 

FR FIS 0.485 0.475 0.124 

IT FIS 0.879 0.795 

NE FIS 0.436 0.708 0.096 

PO FIS 0.387 0.128 0.743 

SP FIS 0.187 0.209 

SWI FIS 0.217 0.135 0.649 0.111 

UK FIS 0.544 0.393 

DE FOD 0.557 --
FI FOD 0.240 ---

FR FOD 0.645 0.489 

GR FOD 0.599 0.583 

IR FOD 0.428 0.521 

IT FOD 0.753 0.751 

NE FOD 0.415 0.134 0.456 0.112 

SWI FOD 0.461 0.338 0.078 0.211 

UK FOD 0.592 0.092 0.345 0.235 

AU IDD 0.573 0.548 

DE IDD 0.190 0.267 

FI IDD 0.292 0.224 0.208 

GE IDD 0.715 0.055 0.033 0.526 0.087 

IT IDD 0.641 0.597 

SWE IDD 0.690 0.096 0.503 0.129 

SWI IDD 0.315 0.540 0.164 

UK IDD 0.482 0.138 0.361 0.271 

DE INS 0.143 0.154 

FI INS 0.292 0.138 0.376 0.191 

FR INS 0.469 0.197 0.437 0.192 

GE INS 0.493 0.070 0.069 0.664 0.077 0.083 

GR INS - 0.488 

IR INS 0.266 0.113 0.536 

IT INS 0.815 0.799 0.044 

NE INS 0.529 0.553 

PO INS 0.147 0.509 

SP INS 0.503 0.642 

SWE INS 0.154 0.384 

SWI INS 0.530 0.834 0.046 

UK INS 0.677 0.065 0.442 0. 171 
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Table 52: Multi-factor models, concl. 

Period: 7/94 to 12/96 Period: 1197 to 6/99 

Country Industry Country Sector Industry Country Sector Industry 

portfolio factor factor factor factor factor factor 

BE MAR - 0.281 

DE MAR 0.405 0.077 0.214 0.570 0.320 
GR MAR - 0.366 
NE MAR 0.220 0.294 
NO MAR 0.213 0.671 
UK MAR 0.455 0.154 0.308 0.108 
FR MED 0.261 0.115 0.407 
IR MED -- --
NE MED 0.342 0.169 0. 163 0.363 
NO MED - --
UK MED 0.360 0.519 0.190 0.649 
BE OIL 0.326 0 .248 
FR OIL 0.556 0.210 0.088 0.734 
NE OIL 0.706 0.190 0.257 0.641 
SP OIL 0.551 0.072 0.468 
UK OIL 0.621 0.284 0.211 0.729 
AU OIS 0.585 0.100 0.698 
BE OIS 0.524 0.403 
NO OIS 0.200 0.519 
SP OIS 0 .135 0.588 
UK OIS 0.395 0.154 0.217 0.220 0 .130 
AU PAP 0.236 0.509 
FI PAP 0.254 0.443 0.426 0.236 
IR PAP 0.261 0.195 0.438 
IT PAP 0.222 0.454 0.119 

NE PAP 0. 121 0.306 0.352 
NO PAP 0.416 0.242 0.464 0.117 
PO PAP 0.284 0.437 

SWE PAP 0.568 0.174 0.690 0.157 
UK PAP 0.194 0.245 0.227 0.503 
Fl RTB 0.173 --
FR RTB 0.466 0.365 
GE RTB 0.318 0.253 0.097 0.223 
IT RTB 0.320 0.443 0.090 

UK RTB 0.631 0.207 0.220 0.215 
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Table 53: Return sensitivity over time 

Change over time in return sensitivity of Europe's 154 national industry indices to corresponding 
European industry and country indices. 

jlndustryikl =a; + o1; EUindustryu + o2; TD EUindustryu + &u l 

jlndustryikl = ai + rli Countrykl + y2j TD Countrykl + &;,1 

Country Industry 
portfolio 

AU AIR 
GE AIR 
NE AIR 
SWI AIR 
UK AIR 
AU BLD 
BE BLD 
DE BLD 
Fl BLD 
FR BLD 
GE BLD 
GR BLD 
IR BLD 
IT BLD 
PO BLD 
SP BLD 

SWI BLD 
UK BLD 
AU BNK 
BE BNK 
DE BNK 
FI BNK 
FR BNK 
GE BNK 
GR BNK 
IR BNK 
IT BNK 

NE BNK 
PO BNK 
SP BNK 

SWE BNK 
SWI BNK 
UK BNK 
AU BVG 
DE BVG 
FR BVG 
GR BVG 
NE BVG 
PO BVG 
UK BVG 

••• statistical significance at I% 

** statistical significance at So/o 

* statistical significance at I 00/o 

Country 
coefficient 

1.272 
1.090 
1.601 
0.851 
1.338 
0.804 
0.481 
0.396 
0.610 
0.946 
0.846 
1.204 
I .087 
0.9 15 
0.707 
1.005 
0.478 
1.085 
0.805 
0.865 
1.058 
0.432 
1.078 
0.92I 
1.041 
1.045 
0.966 
0.975 
0.864 
0.8I I 
0.879 
1.041 
I.057 
0.855 
I.344 
I.388 
0.781 
0.547 
0.953 
1.306 

Dummy 
coefficient t-stat 

-0.067 -0.114 
-0.328 -0.867 
-0.380 -0.916 
0.307 0.676 
0.525 0.950 
0.128 0.449 
0.514 1.428 
0.240 0.626 
-0.337 -1.465 
-0.029 -0.114 
-0.375 -0.921 
-0 .230 -0.882 
-0.428 -0.973 
0.221 0.932 
0.042 0.232 
-0.369 -1.48I 
0.469 1.548 
-0.008 -0.020 
0.535 1.833* 
0.299 I.I89 
-0.128 -0 .538 
0.132 0.514 
0.627 2.138** 
0.459 1.67* 
0.280 1.914* 
0.301 I.I64 
0.222 1.6 18 
0.3I3 0.990 
0.131 0.694 
0.4I7 2.725*** 
0.113 0.405 
0.869 2.802*** 
0.557 1.847* 
-0.153 -0.579 
-0.505 -1.367 
-0.273 -0.926 
0.102 0.274 
-0.1 I7 -0.262 
-0.575 -2 .042** 
0.172 0.768 

223 

Industry 
coefficient 

0.225 
0.903 
1.114 
0.900 
1.112 
0.769 
0. 122 
0.546 
1.100 
1.250 
0.497 
0.638 
I.IOI 
0. I 52 
0.475 
1.023 
0.385 
1.216 
0.232 
0.57I 
0.970 
1.123 
1.250 
1.104 
0.048 
1.158 
-0.458 
0.864 
0.672 
0.789 
1.686 
0.887 
1.171 
0.253 
0.647 
1.155 
0.188 
0.737 
0.747 
0.991 

Dummy 
coefficient 

0.628 
0.045 
-0 .067 
0120 
0. 108 
0.254 
0.632 
0.035 
-0.293 
-0 .098 
0.219 
0.130 
-O. I96 
0.988 
0.380 
-0.338 
0.658 
-0.183 
0.689 
-0.089 
-0.326 
-0.297 
0.034 
-0.001 
0.969 
-0.609 
1.483 
0.133 
0.181 
0.348 
0.899 
0.691 
-0.366 
0.432 
0.183 
0.028 
0.903 
0.083 
-0.034 
-0.036 

t-stat 

1.366 
0.214 
-0.268 
0.364 
0.544 
0.833 
1.809* 
0.093 
-0.579 
-0.486 
0.487 
0.188 
-0.529 
I.837* 
I.I50 

-0.889 
1.894* 
-0.772 
I.632 

-0.279 
-1.155 
-0.528 
0.092 
-0.004 
1.279 

-I .639 
3.583*** 

0.391 
0.453 
1.174 

2.226** 
1.729* 
-1.533 
1.6I I 
0.552 
0.097 
1.546 
0.247 
-0.104 
-0.266 



Table 53: Return sensitivity over time, contd. 

Change over time in return sensitivity of Europe's 154 national industry indices to corresponding 
European industry and country indices. 

jlndustry;At = a; + 51; EUindustryil + 52; TD EUindustryil + &ill 

jlndustryikt = a; + y 1; Countrykt + r 2i TD Countrykt +&ill 

Country Industry 
portfolio 

BE COL 
FR COL 
OE COL 
IT COL 

NO COL 
PO COL 
SWl COL 
UK COL 
BE CHM 
FR CHM 
OE CHM 
IT CHM 

NE CHM 
NO CHM 

SWE CHM 
SWl CHM 
UK CHM 
DE CMT 
Fl CMT 
FR CMT 
IT CMT 

NE CMT 
SWE CMT 
DE CON 
FR CON 
OE CON 
OR CON 
SP CON 

SWE CON 
UK CON 
AU ELC 
BE ELC 
SP ELC 

SWE ELC 
UK ELC 
BE FOR 
FR FOR 
IR FOR 

NE FOR 
PO FOR 
UK FOR 

••• stahsllcal significance at 1% 

•• statistical significance at 5o/o 

* statistical significance at I 00/o 

Country 
coefficient 

1.060 
0.3 10 
0.922 
0.861 
1.173 
1.138 
0.517 
0.840 
1.255 
0 .820 
1.232 
1.346 
1.400 
1.001 
0 .836 
1.168 
0.841 
0.689 
0.034 
-0.034 
0.774 
2.130 
1.225 
0.022 
0.756 
0.901 
1.149 
0.920 
1.157 
1.10 I 
1.134 
1.234 
1.331 
0.596 
1.284 
0.869 
1.425 
0.540 
0.698 
1.266 
1.136 

Dummy 
coefficient t-stat 

0 .108 0.436 
0 .421 0.949 
-0.352 -1.410 
0.003 0.010 
-0.077 -0.633 
0.020 0.067 
0.455 0.966 
0.539 1.182 
-0.177 -0.568 
-0.261 -0.982 
-0.336 -1 .363 
-0 .363 -1.305 
-0.239 -0.787 
-0.265 -0.998 
-0.094 -0.389 
-0.263 -0.920 
0 .550 1.318 
0.378 0.691 
0.476 1.326 
1.143 1.296 
0.419 1.334 
-1.181 -2 .034** 
0.288 0.925 
0.792 2.032** 
0 .291 1.081 
-0.300 -0.666 
-0.310 -0.631 
-0.034 -0.107 
-0.502 -1.671 * 
-0.185 -0.437 
-0.733 -2 .266** 
-0.460 -1.540 
-0 .691 -3 .619*** 
-0.337 -1.419 
-1 .082 -2 .838*** 
-0.184 -0 .778 
-0.947 -3.425*** 
0.275 0.489 
-0.016 -0.061 
0.013 0.041 
-0.257 -0.646 

224 

Industry 
coefficient 

0 .899 
0.027 
0 .879 
0.773 
1.231 
0.534 
0.800 
1.161 
0 .942 
0.712 
1.347 
1.052 
1.061 
0.624 
0.528 
-0.136 
0 .602 
0.438 
0.823 
-0.048 
0 .689 
0.713 
0.921 
-0.250 
1.210 
1.038 
1.121 
1.251 
0.283 
1.386 
0.505 
0.476 
1.334 
0.180 
1.285 
0.336 
1.339 
0.047 
0.382 
0.788 
0.961 

Dummy 
coefficient 

-0 .500 
0.842 
-0.171 
0.098 
-0.046 
0.432 
0 .145 
0.090 
-0.129 
-0.113 
-0.205 
-0.682 
-0.004 
0.034 
0.278 
0.968 
0.394 
0.217 
-0 .137 
0 .328 
-0.358 
-0.544 
-0.424 
0.906 
-0.558 
-0.248 
-0.144 
-0.370 
0.171 
-0.709 
0.093 
0.499 
0.098 
0.309 
-0.484 
0 .239 
-0.373 
0.027 
0.486 
0.373 
0.160 

t-stat 

-1 .505 
1.651 
-0.633 
0.175 
-0 .129 
0.711 
0.260 
0.343 
-0.497 
-0.410 

-1.713* 
-1.157 
-0.016 
0.087 
0.855 

2.764*** 
1.446 
0.545 
-0.239 
0.396 
-0.654 
-0.904 
-0.887 

2.159** 
-1.484 
-0.497 
-0.166 
-0.779 
0.321 

-2.151** 
0.251 
1.663 
0.442 
0.887 

-1.906* 
1.070 

-1.533 
0.054 
1.977* 
0.658 
0.715 



Table 53: Return sensitivity over time, contd. 

Change over time in return sensitivity of Europe's 154 national industry indices to corresponding 
European industry and country indices. 

1Indusl1y,kt =a,+ 8" EUindustry, + 82i TD EUindustty, + c,l 
IIndustry ,kt = a , + rli Countrykt + r 2i TD Countrykt + &,, 

Country Industry 
portfolio 

BE FIS 
FR FIS 
IT FIS 
NE FIS 
PO FIS 
SP FIS 

SWI FIS 
UK FIS 
DE FOD 
FI FOD 
FR FOD 
GR FOD 
IR FOD 
IT FOD 
NE FOD 
SWI FOD 
UK FOD 
AU IDD 
DE IDD 
Fl IDD 

GE IDD 
IT IDD 

SWE IDD 
SWI IDD 
UK IDD 
DE INS 
F1 INS 
FR INS 
GE INS 
GR INS 
IR INS 
IT INS 
NE INS 
PO INS 
SP INS 

SWE INS 
SWI INS 
UK INS 
BE MAR 

DE MAR 

GR MAR 

NE MAR 

NO MAR 

UK MAR 

...,. statisticaJ significance at I% 

•• statistical significance at 5% 

• statistica l significance at l 0% 

Country 
coefficient 

0.882 
0.937 
1.068 
1.116 
0.944 
0.636 
0.757 
1.140 
1.105 
0.363 
0.981 
0.923 
1.227 
1.017 
0.897 
0.487 
0.8% 
1.638 
1.166 
0.532 
1.032 
1.3 11 
1.232 
0.813 
0.925 
0.624 
0.588 
0.983 
0.974 
1.644 
0.814 
0.821 
1.121 
0.682 
1.392 
0.560 
0.997 
1.334 
0.588 
0.894 
0.312 
1.069 
0.590 
0.995 

Dummy 
coefficient !-stat 

0.490 2.220** 
0 .569 1.513 
0 .669 3.478*** 
0 .375 1.258 
0.404 1.427 
-0.115 -0.356 
1.050 2.667*** 
-0.173 -0.607 
-0 .867 -0.288 
-0.055 -0 .206 
-0.107 -0.474 
-0.002 -0.008 
-0.326 -1.138 
0.325 1.703* 
-0.013 -0.046 
0.168 0.705 
0.020 0.076 
-0 .442 -1.155 
-0 .266 -0.498 
-0.123 -0.513 
-0.166 -0.700 
0.007 0.023 
-0.435 -2.045** 
0.119 0.410 
0.591 1.374 
-0 .201 -0 .549 
0.104 0.452 
0.069 0.227 
0.312 1.127 
-1 .010 -1.231 
0.588 1.544 
0.148 1.240 
0.052 0.172 
0 .5% 1.357 
-0 .090 -0.278 
0.385 1.094 
0.369 1.809* 
-0.269 -0.990 
-0.532 -1 .054 
0.601 1.528 
0.249 0.688 
-0.380 -0.991 
0.310 1.307 
0.453 1.024 

225 

Industry 
coefficient 

0.610 
1.210 
0.4% 
1.243 
1.214 
0.800 
1.045 
0.885 
0.509 
0.240 
0.954 
0.421 
0.783 
-0.172 
1.102 
0.465 
0.979 
0.794 
0.630 
1.266 
0.912 
0.660 
1.629 
0.178 
0.797 
-0.086 
1.476 
1.491 
1.154 

-0.790 
0.820 
0.244 
1.162 

-0.524 
1.398 
0.975 
0.891 
1.211 
0.909 
1.151 
0.292 
0.653 
0.685 
0.978 

Dummy 
coefficient 

-0.115 
-0.225 
-0.3% 
-0.401 
-0.648 
-0.716 
0.223 
-0.591 
-0.201 
0.215 
-0.313 
-0.184 
-0.4 15 
1.219 

-0.194 
0 .407 
-0.267 
0.174 
0.277 
-0.304 
-0.0 10 
0 .229 
-0.690 
0 .797 
0.351 
0.405 
-0.308 
-0.449 
0.069 
1.019 
0.051 
0.694 
-0.178 
1.859 

-0 .326 
-0.130 
0.309 
-0.580 
-0.455 
0.149 
0.266 
-0.290 
0 .014 
-0.308 

t-stat 

-0.354 
-0.504 
0.588 
1.082 

-1.005 
-1.456 
0.484 

-2.014** 
-0.572 
0.332 
-0.882 
-0.237 
-1.076 
1.993* 
-0.635 
1.521 
-1.285 
0.377 
0.574 
-0.699 
-0.043 
0.329 

-2.733*** 
2.309** 

1.307 
1.025 

-0.609 
-1.358 
0.218 
0.761 
0.116 
1.882* 
-0.512 

2.620** 
-0.545 
-0.245 
0.984 

-2.355** 
-1.105 
0.660 
0.468 
-0.687 
0.039 
-0.874 



Table 53: Return sensitivity over time, concl. 

Change over time in return sensitivity of Europe's 154 national industry indices to corresponding 
European industry and country indices. 

IIndustryikl = ai + o,j EUindustryil + 02i TD EUindustryil +&ill 

IIndustryikl = ai + r,j Country/a + r2i TD Countrykt +&ill 

Country Industry 
portfolio 

FR MED 
IR MED 
NE MED 
NO MED 
UK MED 
BE OIL 
FR OIL 
NE OIL 
SP OIL 
UK OIL 
AU OIS 
BE OIS 
NO OIS 
SP OIS 
UK OIS 
AU PAP 
FI PAP 
IR PAP 
IT PAP 

NE PAP 
NO PAP 
PO PAP 

SWE PAP 
UK PAP 
FI RTB 
FR RTB 
GE RTB 
IT RTB 

UK RTB 

*** statistical significance at 1 °/o 

,..,.. statistical significance at 5% 

* statistical significance at 1 00/o 

Country 
coefficient 

0.688 
1.034 
0.719 
0.440 
0.918 
0.538 
0.753 
1.020 
0.985 
1.050 
1.474 
1.105 
0.639 
0.466 
1.084 
0.748 
0.538 
1.040 
0.541 
0.716 
1.119 
l.l23 
l.l91 
0.943 
0.306 
1.334 
0.832 
0.518 
1.253 

Dummy 
coefficient t-stat 

0.036 0.136 
-0 .905 -1.60 I 
-0 .340 -1.049 
0.093 0.200 
-0.201 0.352 
-0.033 -0.089 
-0.173 -0.424 
-0.293 -0.889 
-0.273 -1.164 
-0.078 -0.203 
-0.384 -1.354 
-0.184 -0.604 
0.453 1.281 
0.284 1.116 
0.088 0.176 
0.073 0.235 
0.119 0.561 
-0.565 -0.760 
0.419 1.521 
0.271 0.602 
-0.441 -1.521 
-0 .230 -0.791 
-0.154 -0.711 
0.717 1.093 
-0.226 -1.055 
-0.620 -2 .027** 
0.123 0.270 
0.422 1.664 
-0.354 -0.990 

226 

Industry 
coefficient 

0.776 
0.877 
0.708 
0.169 
1.164 
0.312 
0.945 
1.019 
0.893 
1.060 
1.047 
0.423 
0.686 
0.654 
0.766 
0.414 
1.419 
0.835 
0.531 
0.819 
1.233 
0.699 
1.141 
0.858 
0.140 
0.946 
0.609 
-0.148 
1.221 

Dummy 
coefficient 

-0.129 
-1.140 
0.253 
0.299 
-0.043 
0.227 
0.364 
0.043 
-0.753 
-0.062 
-0.311 
0.058 
-0.034 
-0.014 
0.179 
0.284 
-0.470 
0.459 
0.277 
-0.107 
-0.514 
-0.021 
-0.179 
0.440 
0.432 
-0.392 
1.167 
1.184 

-0.2 13 

t-stat 

-0.397 
-2.180** 

0.977 
0.498 
-0.334 
0.856 
1.793* 
0.363 

-2.151** 
-0.710 
-0.920 
0.206 
-0.068 
-0.045 
0.562 
1.214 

-1.893* 
1.210 
0.788 
-0.345 

-2 .018** 
-0.054 
-0.928 
1.603 
0.912 
-0.905 

2.508** 
2.305** 
-0.843 



Table 54: Return sensitivity over time, by country 

Change over time in return sensitivity of Europe's 154 national industry indices to corresponding 
European industry and country indices. 

IIndustryi/,, = a; + t51; EUindustryu + t52; 1D EUindustryu + sui 

IIndustryikt =a; + Yu CountrylcJ + r 2i TD Countrykt + li;,l 

Country Industry 
portfolio 

AU AIR 
AU BLD 
AU BNK 
AU BVG 
AU ELC 
AU IDD 
AU OIS 
AU PAP 

BE BLD 
BE BNK 
BE CGL 
BE CHM 
BE ELC 
BE FOR 
BE FIS 
BE MAR 
BE OIL 
BE OIS 
DE BLD 
DE BNK 
DE BVG 
DE CMT 
DE CON 
DE FOD 
DE IDD 
DE INS 
DE MAR 
Fl BLD 
FI BNK 
FI CMT 
Fl FOD 
FI IDD 
F1 fNS 
Fl PAP 

FI RTB 

"'*"' stattsttcal stgnificance at l o/o 

"'* statistical significance at 5o/o 

"' statistical sigrllficance at I Oo/o 

Country 
coefficient 

1.272 
0.804 
0.805 
0.855 
1.134 
1.638 
1.474 
0.748 
0.481 
0.865 
1.060 
1.255 
1.234 
0 .869 
0 .882 
0.588 
0.538 
1105 
0.396 
1.058 
1.344 
0.689 
0.022 
1.105 
1.166 
0.624 
0.894 
0.610 
0 .432 
0.034 
0.363 
0.532 
0.588 
0.538 
0.306 

Dummy 
coefficient t-stat 

-0.067 -0 .114 
0.128 0.449 
0.535 1.833* 
-0 .153 -0.579 
-0.733 -2.266** 
-0 .442 -1.155 
-0.384 -1.354 
0.073 0.235 
0.514 1.428 
0.299 U89 
0.108 0.436 
-0 .177 -0.568 
-0.460 -1.540 
-0.184 -0.778 
0 .490 2.220** 
-0.532 - 1054 
-0.033 -0 .089 
-0.184 -0.604 
0.240 0.626 
-0.128 -0.538 
-0.505 -1.367 
0.378 0.691 
0.792 2.032** 
-0.867 -0.288 
-0 .266 -0.498 
-0.201 -0.549 
0 .601 1.528 
-0 .337 - 1.465 
0.132 0.514 
0.476 1.326 
-0 .055 -0.206 
-0.123 -0.5 13 
0.104 0.452 
0 .119 0.561 
-0.226 -1.055 

227 

Industry 
coefficient 

0.225 
0.769 
0.232 
0.253 
0.505 
0.794 
1.047 
0.414 
0.122 
0.571 
0.899 
0.942 
0.476 
0.336 
0.610 
0.909 
0.312 
0.423 
0.546 
0.970 
0.647 
0.438 
-0.250 
0.509 
0.630 
-0.086 
1.151 
1.100 
1.123 
0.823 
0.240 
1.266 
1.476 
1.419 
0.140 

Dummy 
coefficient 

0.628 
0.254 
0.689 
0.432 
0.093 
0.174 
-0.311 
0.284 
0.632 
-0.089 
-0.500 
-0.129 
0.499 
0.239 
-0.115 
-0.455 
0.227 
0.058 
0.035 
-0.326 
0.183 
0.217 
0.906 
-0.201 
0.277 
0.405 
0.149 
-0.293 
-0.297 
-0.137 
0.215 
-0.304 
-0.308 
-0.470 
0.432 

t-stat 

1.366 
0.833 
1.632 
1.611 
0.251 
0.377 
-0.920 
1.214 

1.809* 
-0.279 
-1.505 
-0.497 
1.663 
1.070 

-0 .354 
-1.105 
0.856 
0.206 
0.093 
-1.155 
0.552 
0.545 

2.159** 
-0.572 
0.574 
1.025 
0.660 
-0.579 
-0.528 
-0.239 
0 .332 
-0.699 
-0.609 

-1.893* 
0.912 



Table 54: Return sensitivity over time, by country contd. 

Change over time in return sensitivity of Europe's 154 national industry indices to corresponding 

European industry and country indices. 

IIndustryikt = ai + o,i EUindustryil + 02i TD EUindustryit +cit] 

IIndustryikt = a i + rli Country"' + r 2i TD Country"' + &ill 

Country Industry 

portfolio 

FR BLD 

FR BNK 

FR BVG 

FR CGL 

FR CHM 

FR CMT 

FR CON 

FR FDR 

FR FIS 

FR FOD 

FR INS 

fR MED 

FR OIL 

FR RTB 

GE AIR 

GE BLD 

GE 13NK 

GE CGL 

GE CHM 

GE CON 

GE IDD 

GE INS 

GE RTB 

GR BLD 

GR BNK 

GR BVG 

GR CON 

GR FOD 

GR INS 

GR MAR 

IR BLD 
IR BNK 
IR FDR 

IR FOD 

IR INS 

IR MED 

IR PAP 

"'** statistical significance at 1% 

• • statistical s ignificance at 5% 

"' statistical significance at I 0°/o 

Country 

coe11icient 

0 .946 

1.078 

1.388 

0 .310 

0 .820 
-0.034 

0 .756 

1.425 
0 .937 

0 .981 

0 .983 
0 .688 

0 .753 

1.334 

1.090 

0 .846 

0 .921 

0 .922 

1.232 

0 .901 

1.032 
0 .974 

0 .832 
1.204 

1.041 
0 .781 

1.149 

0 .923 

1.644 

0.312 

1.087 

1.045 

0. 540 

1.227 

0 .814 

1.034 

1.040 

Dummy 
coefficient t-stat 

-0.029 -D. l14 

0 .627 2. 138** 

-D.273 -0.926 

0.421 0 .949 

-D.26 1 -D .982 

1.143 1.296 

0 .291 1.081 

-0 .947 -3.425*** 

0 .569 1.513 

-0 .107 -0.474 

0 .069 0 .227 

0.036 0 .136 
-0.173 -0.424 

-0.620 -2 .027** 

-D.328 -0.867 

-0.375 -D .921 

0 .459 1.67* 

-0.352 -1.410 

-0.336 -1 .363 

-D .300 -0 .666 

-0.166 -0.700 

0 .312 1.127 

0 .123 0.270 

-0.230 -0.882 

0.280 1.914* 

0 .102 0.274 

-D.31 0 -0.631 

-0 002 -0.008 

-1.010 -1.231 

0 .249 0 .688 
-0.428 -0.973 

0 .301 1.164 
0 .275 0.489 
-0.326 -1.138 

0.588 1.544 
-0 .905 -1.60 I 

-0.565 -0.760 

228 

Industry 

coel1icient 

1.250 

1.250 

1.155 

0 .027 

0 .712 

-D.048 

1.210 

1.339 

1.210 

0.954 

1.491 

0 .776 
0 .945 

0 .946 

0.903 
0.497 

1.104 
0 .879 

1.347 

1.038 
0 .912 

1.154 
0 .609 

0 .638 

0 .048 
0 .188 

1.121 

0.421 

-0.790 

0 .292 

1.101 

1.158 

0 .047 

0 .783 

0 .820 

0 .877 

0 .835 

Dummy 
coel1icient 

-D.098 
0 .034 

0.028 

0 .842 
-0.113 

0.328 

-0.558 

-D.373 

-D.225 
-0.313 

-0.449 

-D.I29 

0 .364 
-0.392 

0 .045 
0 .219 

-D.OOJ 

-D. I71 
-0.205 

-0.248 

-0 .010 

0 .069 
1.167 

0. 130 

0 .969 

0 .903 

-D.I44 
-0.184 

1.019 

0.266 

-D. I96 

-D.609 

0 .027 

-0.415 

0 .051 

-1.140 

0.459 

t-stat 

-D.486 

0 .092 

0 .097 

1.651 

-D.410 

0 .396 

-1.484 

-1.533 

-D.504 
-D.882 

-1358 

-D.397 
1.793* 

-D.905 

0.214 

0.487 

-D004 
-0 .633 

-1.713* 

-D .497 

-D.043 

0.218 
2 .508** 

0.188 

1.279 

1.546 

-D. I66 
-0.237 

0.761 

0 .468 

-D.529 

-1.639 

0.054 

-1 .076 

0 .116 

-2.180** 

1.210 



Table 54: Return sensitivity over time, by country contrl. 

Change over time in return sensitivity of Europe's 154 national industry indices to corresponding 

European industry and country indices. 

lindustry1kt = a 1 + b11 EUindustry11 + 0 21 TD EUindust1y 11 + e11 J 

jlndustry,kt = a, + y 11 Countrykt + y 21 TD Countrykt + e 11 J 

Country Industry 

portfolio 

IT BLD 

IT BNK 

IT CGL 

IT CHM 

IT CMT 
IT FIS 
IT FOD 

IT IDD 

IT INS 
IT PAP 

IT RTB 
NE AIR 
NE BNK 

NE BVG 

NE CHM 

NE CMT 
NE FOR 

NE FIS 
NE FOD 
NE IN S 
NE MAR 

NE MED 
NE OIL 
NE PAP 

NO CGL 

NO CHM 
NO MAR 

NO MED 
NO OIS 

NO PAP 

PO BLD 
PO BNK 

PO BVG 
PO CGL 
PO FOR 
PO FIS 

PO INS 

PO PAP 

SP BLD 
SP BNK 

SP CON 

SP ELC 
SP FIS 
SP INS 
SP OIL 

SP OIS 

*** stab.sbcal significance at 1% 

statistical significance at 5% 

• statistical significance at I 0% 

Country 

coefficient 

0.915 

0.966 
0.861 
1.346 
0.774 
1.068 

1.017 

1.311 
0.821 
0.541 
0.518 

1.601 

0.975 

0.547 
1.400 

2.130 

0.698 

1.11 6 
0.897 
1.121 

1.069 
0.719 

1.020 
0.71 6 

1.173 
1.001 

0.590 

0.440 

0.639 
1.119 
0.707 
0.864 

0.953 
1.138 

1.266 
0.944 
0.682 

1.123 

1.005 

0.811 
0920 
1.331 

0.636 
1.392 

0.985 

0.466 

Dummy 

coeffi cient t-stat 

0 .221 0.932 

0.222 1.618 
0.003 0.010 

-0.363 -1.305 

0.419 1.334 

0.669 3.478*** 

0.325 1.703* 

0.007 0.023 

0.148 1.240 

0.419 1.521 
0.422 1.664 

-0.380 -0.9 16 

0.313 0.990 
-0.117 -0.262 
-0.239 -0.787 

-1.181 -2.034** 
-0 .016 -0.061 
0.375 1.258 
-0.013 -0046 

0.052 0.172 

-0.380 -0.991 
-0.340 -1.049 

-0.293 -0.889 

0.271 0.602 

-0.077 -0.633 
-0.265 -0.998 

0.310 1.307 

0.093 0.200 

0.453 1.281 
-0.441 -1.521 
0.042 0.232 

0.131 0.694 

-0.575 -2.042** 

0.020 0.067 

0.013 0.041 
0 .404 1.427 
0 .596 1.357 
-0.230 -0.791 

-0.369 -1.481 

0.417 2.725*** 
-0.034 -0.107 
-0.691 -3 .619*** 

-0.115 -0.356 
-0090 -0.278 
-0.273 -1.164 
0.284 1.1 16 

229 

Industry 

coefficient 

0.152 

-0.458 
0.773 

1.052 
0.689 
0.496 

-0.172 

0.660 
0.244 

0.531 
-0.148 

1.114 
0.864 

0.737 

1.061 
0.713 

0.382 
1.243 

1.102 
1.162 

0.653 
0.708 

1.019 

0.819 

1.231 
0.624 
0.685 

0.169 

0.686 
1.233 
0.475 

0.672 
0.747 

0.534 
0.788 

1.214 
-0 .524 

0.699 

1.023 
0.789 

1.251 

1.334 
0.800 
1.398 
0.893 

0.654 

Dummy 

coefficient 

0.988 
1.483 
0.098 
-0.682 
-0.358 
-0.396 
1.219 

0.229 

0.694 
0.277 
l.l84 

-0.067 

0.133 

0.083 
-0.004 
-0.544 

0.486 
-0.401 

-0.194 

-0.178 

-0.290 
0.253 

0.043 

-0.107 

-0.046 
0 .034 
0.014 
0.299 

-0 034 

-0.514 
0.380 

0.181 

-0.034 

0.432 
0.373 

-0.648 
1.859 

-0.021 
-0.338 

0.348 
-0.370 

0.098 
-0.716 

-0.326 

-0.753 

-0.014 

t-stat 

1.837* 

3.583*** 
0.175 
-l.l57 
-0.654 

0.588 
1.993* 

0.329 
1.882* 

0.788 
2.305** 

-0.268 

0.391 

0 .247 
-0.016 

-0.904 
1.977* 

1.082 
-0.635 

-0.512 

-0.687 
0.977 

0.363 

-0.345 

-0.129 

0.087 
0 .039 

0.498 

-0.068 
-2.018** 

1.150 

0 .453 

-0.104 

0.711 
0.658 

-1.005 
2.620** 

-0.054 
-0.889 

l.l74 
-0.779 
0.442 
-1.456 
-0.545 

-2.151** 

-0.045 



Table 54: Return sensitivity over time, by country concl. 

Change over ti me in return sensitivity of Europe's 154 national industry indices to corresponding 

European industry and country indices. 

!Industry ;*' = a ; + !i1; EUindustry;, + li2; TD E Uindustry;, + Bil l 

!Industry;*' = a ; + yli Country*' + y2i TD Countryk, + 8;,1 

Country Industry 

portfolio 

SWE BNK 

SWE CHM 

SWE CMT 

SWE CON 

SWE ELC 

SWE IDD 

SWE IN S 
SWE PAP 

SWJ AIR 
SWI BLD 
SWI BNK 

SWI CGL 
SWI CHM 

SWJ FIS 
SWI FOD 
SWl IDD 
SWJ INS 

UK AIR 

UK BLD 

UK BNK 

UK BVG 

UK CGL 

UK CI-IM 

UK CON 

UK ELC 

UK FDR 

UK FIS 

UK FOD 

UK IDD 

UK INS 

UK MAR 
UK MED 
UK OIL 

UK O IS 

UK PAP 

UK RTB 

••• statlsttcal Significance at I% 

** statistical significance at 5o/o 

* statistical significance at I 00/o 

Country 

coefficient 

0.879 

0.836 

1.225 

1.1 57 

0.596 

1.232 

0.560 

1.1 9 1 

0.85 1 

0.478 

1.04 1 
0.5 17 

1.1 68 
0.757 

0.487 

0.813 

0.997 

1.338 

1.085 

1.057 

1.306 

0.840 
0.84 1 

l.I OI 

1.284 

1.136 
1.140 

0 .896 

0.925 
1.334 

0.995 

0.9 18 

1.050 
1.084 

0.943 

1.253 

Dummy 

coefficient t-stat 

0 . 113 0.405 
-0.094 -0.389 

0.288 0.925 

-0.502 - 1.67 1* 

-0.337 - 1.4 19 

-0.435 -2 .045** 

0 .385 1.094 

-0.154 -0.711 

0.307 0.676 

0.469 1.548 

0 .869 2.802*** 

0.455 0.966 
-0.263 -0 .920 

1.050 2.667*** 

0.168 0.705 

0. 11 9 0.4 10 

0 .369 1.809* 

0.525 0.950 
-0 .008 -0.020 

0 .557 1.847* 

0.172 0.768 

0.539 1.182 

0.550 1.3 18 
-0. 185 -0.437 
-1.082 -2.838*** 

-0.257 -0.646 

-0.173 -0.607 

0 .020 0.076 

0.59 1 1.374 

-0.269 -0.990 

0.453 1.024 

-0.20 1 0.352 
-0.078 -0.203 

0.088 0.176 
0 .717 1.093 
-0.354 -0.990 

23 0 

Industry 

coefficient 

1.686 

0 .528 

0 .92 1 

0.283 

0. 180 

1.629 

0.975 

1.1 4 1 

0 .900 

0.385 

0.887 

0.800 

-0. 136 

1.045 

0.465 

0.178 

0.89 1 

1.11 2 

1.2 16 

1.171 

0.99 1 

1.1 6 1 
0.602 

1.386 

1.285 

0.96 1 

0.885 

0.979 

0.797 

1.2 11 

0.978 

1.164 

1.060 

0.766 

0.858 

1.22 1 

Dummy 

coefficient 

0.899 

0 .278 
-0.424 

0.171 

0.309 

-0.690 

-0 .130 

-0.179 

0.120 

0 .658 

0.69 1 

0.145 

0.968 

0.223 
0.407 

0.797 

0.309 

0. 108 
-0.183 

-0.366 

-0.036 

0.090 

0.394 

-0.709 

-0.484 

0. 160 

-0.59 1 

-0.267 

0.35 1 
-0. 580 

-0.308 

-0 .043 

-0.062 

0. 179 
0.440 

-0.2 13 

t-stat 

2.226** 

0.855 

-0.887 

0.32 1 

0.887 

-2.733*** 

-0.245 

-0.928 

0.364 

1.894 * 

1.729* 

0.260 
2.764*** 

0.484 

1.52 1 
2.309** 

0.984 

0.544 
-0.772 

-1. 533 

-0.266 

0.343 

1.446 
-2. 151** 

-1.906* 

0.71 5 

-2.0 14** 

-1.285 

1.307 

-2.355** 

-0.874 

-0.334 

-0.71 0 

0.562 
1.603 

-0.843 



Table 55: Non-stationarity in industry return sensitivity to EU industry index 

This table presents the results of a group comparison of the first correlation coefficient (deltali) and the second correlation coefficient (delta2i). The regression estimates 

of 154 national industry portfolio returns were grouped in core vs. peripheral countries and in ERM-member vs. non-ERM member countries, depending on where these 
portfolios were formed. The time dummy variable was set equal to one for the subperiod 1/97 to 6/99 and zero for the subperiod 6/94 to 12/96. 

lindustry 1kt = a 1 + 0 11 EUindustry 11 + 5 21 TD EUindustry0 + & 0 , 

ANOVA Significance of mean difference Homogeneity of variances 

delta 11 mean mm. max. according to: 

MSE F Tukey Scheffe Bonferroni Levene statistic sig. 

core countries 0.6621 -0.7900 1.6860 1.5240 8.039* 0.026 0.051 0.032 6.45 0.01 

peripheral countries 0.8614 -0 0480 1.4910 

ERM-member countries 0.7506 -0.7900 1.6860 0.0027 0 .01 0.999 1.000 1.000 1.45 0.23 

non-ERM member countries 0.7596 -0 .5240 1.4910 

ANOVA Significance of mean difference Homogeneity of variances 

delta 1 1 mean mm . max. according to : 

MSE F Tukey Scheffe Bonferroni Levene statistic stg. 

core countries 0.1372 -1.1400 1.8590 0.7940 3.62 0.229 0.310 0.353 7.87 0.01 

peripheral countries -0 0067 -0.7090 1.1670 

ERM-member countries 0.1353 -0.7090 1.0190 0.3450 1.55 0.595 0.668 1.000 0.01 0.91 

non-ERM member countries 0.0352 -1.1400 1.8590 

- --

•statistically significant at the 5%-level 231 



---------- ------ -- - ----- - ---- -- ------- -- ---- --- - ---- - - -· - - ---- · ------ -

Table 56: Non-stationarity in industry return sensitivity to country index 

This table presents the results of a group comparison of the first correlation coefficient (gammali) and the second correlation coefficient (gamma2i). The regression estimates 

of !54 national industry portfolio returns were grouped in core vs. peripheral countries and in ERM-member vs. non-ERM member countries, depending on where these 
portfolios were formed. The time dummy variable was set equal to one fo r the subperiod !197 to 6/99 and zero for the subperiod 6/94 to 12/96. 

!Industry,., =a, + yli Countryk, + y2, TD Country., +cui 

ANOVA Significance of mean difference Homogeneity of variances 

ganuna 1 1 mean mm. max. according to: 

MSE F Tukey Scheffe Bonferroni Levene stati stic sig. 

core countries 0.8599 0.0220 1.6440 0.7920 7.859* 0.342 0.429 0.582 1.45 0.23 

peripheral countries 1.0035 -0.0340 2.1300 
i 

ERM-member countries 0.9550 0 .0220 1.6440 0.0576 0.55 0.799 0.831 1.000 0.21 0.65 

non-ERM member countries 0.9142 -0.0340 2.1300 

ANOVA Significance of mean difference Homogeneity of variances 

gamma 2 1 mean mm. max. according to: 

MSE F Tukey Scheffe Bonferroni Levene statistic sig. 

core countries 0.0377 -1.0100 1.0500 0.1470 0.85 0.678 0.754 1.000 0.04 0.85 

peripheral countries -0 .0241 -1.1810 !.!430 

ERM-member countries 0.0680 -!.0820 1.0500 0.2790 0.16 0.584 0.611 1.000 1.84 0.18 

non-ERM member countries -0.0220 -!.! 810 1.1430 

*statistically significant at the 5%-level 232 



i 

Table 57: Non-stationarity in European country indices 

Change over time in return sensitivity of European country market indices to markets indices 
of the US and the Pacific Rim. 

!Country kt = ai + /31i US, + /32 i Pacific, + j33i TD US, + /3 4i TD Pacific 1 + eil j 

EU Country 
Portfolio 

Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Netherlands 
Norway 
Portugal 
Spain 
Sweden 
Switzerland 
United Kingdom 

••• statistical significance at 1% 

•• statistical significance at 5% 

• statistical significance at 10% 

us 
Market 

coefficient 

0.592 
0.424 
0.356 
1.184 
0.335 
0.704 
0.073 
0.810 
0.416 
0.698 
0.928 
0. 172 
0.630 
0.977 
0.273 
0.505 

Pacific 
Market 

t-stat coefficient 

1.830* -0.0 13 
1.738* 0.218 
1.178 -0.048 

2.406** -0.236 
1.167 0.427 

2.473** 0.008 
0.121 0.049 

3.448*** -0 003 
0.963 0.493 

2.684*** 0.157 
2.325** 0.034 
0.389 0.132 
1.788* 0. 124 

2.921 *** -0.077 
0.862 0.1 15 

2. 799*** 0.191 

----· - ---

233 

US Market 
dummy 

t-stat coefficient t-stat 

-0 .057 -0.223 -0.645 
1.254 0.111 0.424 
-0.223 0.231 0.714 
-0.673 -0.041 -0.078 

2 089** 0.209 0.681 
0.039 0.070 0.231 
0.1 15 1.361 2.116** 
-0 018 -0 .077 -0.308 
1.599 0.531 1.148 
0.845 -0 .161 -0.579 
0.119 -0.189 -0.443 
0.420 0.484 1.024 
0.493 0.130 0.346 
-0 .328 -0.459 -1 .302 
0.5 10 0.241 0.713 
1.487 -0.203 -1.050 

-------

Pacific Market 
dummy 

coefficient t-stat 

0.320 1.215 
-0.307 -1.545 
0.043 0.177 
0.507 1.266 
-0.307 -1.313 
0.041 0.178 
-0.532 -1 .086 
-0.078 -0.407 
-0.703 -1.955* 
0.001 0.007 
0.172 0.528 
-0.440 -0.121 
0.074 0.259 
0.366 1.364 
0.920 0.356 
-0.039 -0.268 



I 

Table 58: Non-stationarity in European industry indices 

Change over time in return sensitivity of European industry indices to corresponding 
industry indices of the US and the Pacific Rim. 

Industry'"' = a, + 51, USindustry it + 52, Pacific industry it 

+531 TD USindustryit + 0 41 TD Pacific indust1y 11 +sit 

EU Industry 
Portfolio 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 

Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Broadline 

..,.,.. statistical significance at I% 

statistical significance at 5% 

• statistical significance at I 0% 

us 
Industry 

coefficient t-stat 

0.974 2.235** 
0.401 1.239 
0.387 1.247 
0.337 1.102 
0.867 2.989*** 
0.389 0.735 
0.570 2.202** 
0.344 0.819 
0.661 2.624** 
0.355 1.202 
0.620 2.158** 
0.398 1.224 
0.596 2.004** 
0.405 1.390 
0.332 0.924 
0.657 2.390 
0.534 1.519 
1.132 3.832*** 
0.336 0.826 
0.299 1.254 

Pacific US industry 

Industry dummy 

coefficient !-stat coefficient 

-0.123 -0.397 -0.592 
0.094 0.409 0.328 
0.294 1.330 -0.069 
0.269 1.234 0.016 
0.067 0.325 -0 .364 
0.242 0.641 0.599 
0.168 0.910 0.051 
0.141 0.470 0.377 
0.197 1.098 -0.284 
0.213 1.011 0.079 
0.267 1.304 -0 .390 
0.269 1.160 -0.004 
0.026 0.123 -0 .155 
0.152 0.732 0.392 
-0.023 -0.089 0.499 
0.078 0.401 -0 .196 
0.341 1.362 0.002 
0.095 0.451 -0.435 
0.021 0.072 -0.156 
0.556 3.273*** -0.061 

234 

i 

Pacific industry 
dummy 

t-stat coefficient t-stat 

-1 .232 0.331 0.933 
0.948 0.110 0.418 
-0.208 0.018 0.070 
0.048 -0 .055 -0 .220 
-1.173 0.195 0.825 
1.059 -0 .122 -0.284 
0.184 0.007 0.038 
0.841 0.068 0.202 
-1.054 -0.229 -1.118 
0.253 -0.190 -0.790 
-1.270 -0.143 -0 .6 13 
-0 .00 1 -0 .204 -0 .769 
-0.486 0.209 0.861 
1.260 -0 .113 -0 .475 
1.298 0.260 0.890 

-0 .668 -0.099 -0.442 
0.001 -0.172 -0.601 
-1.378 -0.099 -0.413 
-0.359 0.490 1.479 
-0.238 -0.500 -2.575** 



Table 59: Non-stationarity in national industry indices 

Change over time in return sensitivity of 154 national industry indices to corresponding 

industry indices of the US and the Paci fie Rim. 

Jndustryikt = ai + o1i USindustry it + o2i Pacific industry it 

+ o3i TD USindustry it + o 4 i TD Pacific industry it + &it 

Country National Industry us Pacific US industry Pacific industry 

Portfolio Industry Industry dummy dummy 

coefficient t-stat coefficient t-stat coellicient t-stat coefficient t-stat 

AU AlR -0.264 -0.981 0.417 0.792 0.938 2.529** -0.261 -0.462 

GE AIR 0.141 0.728 0.324 0.853 0.041 0.153 -0.285 -0.700 

NE AlR 0.505 2.537** 0.063 0.163 0.130 0.475 -0.019 0.046 

SWI AlR 0.489 2.193** 0.441 1.010 0.111 0.361 -0.437 -0.935 

UK AlR 0.297 1.474 0.141 0.357 0.341 1.227 0.136 0.322 

AU BLD 0.128 0.425 -0.028 -0.081 0.077 0.214 0.246 0.637 

BE BLD 0.283 1.071 -0.132 -0.433 0.252 0.799 0.217 0.643 

DE BLD 0.195 0.675 -0.124 -0.374 0.071 0.208 0.341 0.920 

FI BLD -0.046 -0.115 0.138 0.299 0.343 0.720 0.147 0.288 

FR BLD 0.234 0.850 0.580 1.835* 0.229 0.699 -0.490 -1.393 

GE BLD 0.085 0.241 -0.273 -0.672 0.101 0.239 0.411 0.912 

GR BLD -0.046 -0.094 -0 .081 0.143 1.064 1.824* -0.370 -0.592 

IR BLD 0.349 1.091 0.272 0.739 -0 .040 -0.105 0.004 -0.011 

IT BLD 0.054 0.136 0.296 0.645 0.781 1.640 -0.097 -0.190 

PO BLD 0.126 0.495 -0.104 -0.356 0.557 1.834* 0.181 0.556 

SP BLD 0.077 0.260 0.180 0.521 0.551 1.543 -0.249 -0.651 

SWI BLD 0.050 0.175 -0.055 -0 .167 0.475 1.388 0.361 0.984 

UK BLD 0.097 0.355 0.541 1.731* 0.116 0.359 -0.223 -0.643 

AU BNK 0.089 0.309 0.073 0.292 0.361 1.064 0.227 0.813 

BE BNK 0.032 0.143 0.145 0.763 0.288 1.111 -0.258 -1.208 

DE BNK 0.102 0.487 0.199 1.103 0.397 1.617 -0.185 -0.917 

FI BNK 1.037 3.364*** -0.234 -0 .935 0.143 0.397 O.OZ8 0.096 

FR BNK -0.164 -0 .520 0.362 1.339 0.997 2.709*** -0.235 -0.776 

GE BNK 0.277 1.060 0.032 0.144 0.637 2.092** 0.023 0.094 

GR BNK -0 .081 -0.174 0.123 0.308 1.313 2.427** -0.412 -0.924 

IR BNK 0.216 0.945 0.300 1.529 0.499 1.872* -0.343 -1.563 

IT BNK 0.002 0.009 0.366 1.396 0.733 2.053** -0.381 -1.294 

NE BNK 0.426 1.668* 0.165 0.754 0.274 0.918 -0.043 -0.175 

PO BNK -0.152 -0.542 0.017 0.074 0.704 2.145** 0.123 0.457 

SP BNK 0.113 0.486 0.109 0.546 0.615 2.272** 0.188 0.843 

SWE BNK 0.573 2.103** 0.443 1.898* -0 .061 -0.193 -0.186 -0.710 

SWI BNK 0.032 0.091 0.195 0.647 0.616 1.504 0.300 0.890 

UK BNK 0.237 1.149 0.077 0.434 0.129 0.536 0.183 0.923 

AU BVG 0.227 0.932 0.179 0.677 -0 .210 -0.772 0.385 1.275 

DE BVG 0.488 1.498 0.731 2.062** -0.059 -0.164 -0.668 -1.653 

FR BVG 0.321 1.002 0.514 1.476 -0.067 -0.188 0.190 0.478 

GR BVG -0 .332 -0.608 0.342 0.574 0.918 1.502 -0.056 -0.082 

NE BVG 0.412 1.158 0.053 0.136 -0.356 -0.8% 0.292 0.661 

PO BVG 0.532 1.584 0 143 0.392 -0.344 -0.915 0.115 0.276 

UK BVG 0.178 0.792 0.310 1.266 0.178 0.706 -0.032 -0.113 
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Table 59: Non-stationarity in national industry indices, contd. 

Change over time in return sensitivity of I 54 national industry indices to corresponding 
industry indices of the US and the Pacific Rim . 

Industry ,"' = a, + o1, USindustry it + o2, Pacific industry it 

+ o3 , TD USindustry it + 0 4 , TD Pacific industry it + t:" 

Country National Industry us Pacific US industry Pacific industry 

Portfolio Industry Industry dummy dummy 

coefficient t-stat coefficient t-stat coefficient t-stat coefficient t-stat 

BE COL -0 .0% -0.356 0.416 1.766* 0.314 1.052 -0.383 -1.510 

FR COL -0 .252 -0.592 -0.083 -0.225 0.272 0.579 0.123 0.308 

OE COL 0.239 1.088 0.445 2.326** 0.089 0.366 -0.305 -1.481 

IT COL 0.137 0.2% 0.100 0.248 0.277 0.543 -0.110 -0.252 

NO COL 0.421 1.330 0.224 0.814 -0.221 -0.632 0.218 0.735 

PO COL -0 .209 -0.449 0.631 1.560 0.691 1.347 -0.411 -0.943 

SWI COL 0.109 0.244 0.497 1.274 0.361 0.730 -0.429 -1.022 

UK COL -0.230 -0 .736 0.436 1.602 0.494 1.432 -0.164 -0.559 

BE CHM 0.538 1.975* -0.052 -0 .243 -0.059 -0.191 0.123 0.491 

FR CHM 0.205 0.773 0.089 0.422 0.118 0.391 -0.008 -0.034 

OE CHM 0.776 3.225*** 0.111 -0 .582 -0 .074 -0.270 0.212 0.956 

IT CHM 0.031 0.059 0.054 0.131 0.051 0.010 -0.037 -0.078 

NE CHM 0.663 2.254** -0 .004 -0.019 0.058 0.174 0.118 0.434 

NO CHM 0.598 1.717* -0.053 -0.190 -0.128 -0.323 0075 0.234 

SWE CHM 0.180 0.588 0.088 0.365 0.380 1.092 -0.240 -0.852 
SWI CHM 0.367 1.157 0.146 0.579 0.216 0.599 -0.261 -0.892 
UK CHM 0.352 1.417 0.098 0.500 0.489 1.729* -0.106 -0.465 
DE CMT 0.039 0.137 -0. 194 -0 .754 0 500 1.533 0.384 1.321 
FI CMT 0.114 0.257 0.332 0.838 0.153 0.307 -0.192 -0.430 
FR CMT -0.594 -1.014 0.607 1.165 0.808 1.227 -0.583 -0.993 
IT CMT 0.148 0.395 -0.108 -0.324 0.226 0.537 0.174 0.463 
NE CMT 0.414 1.195 -0.452 -1.249 -0 .060 -0.156 0.255 0.652 

SWE CMT 1.077 3.286*** 0 055 0.191 -0.612 -1.662 -0.049 -0.150 
DE CON -0.218 -0.767 0.189 0.733 0.434 1.357 -0.277 -1.007 
FR CON 0.272 0.958 0.130 0.503 -0.281 -0.881 -0.109 -0.397 
OE CON 0.242 0.686 -0.090 -0.282 -0.002 -0.005 0.118 0.346 
OR CON 0.007 0.013 -0 .077 -0 .152 0.481 0.759 -0 .230 -0.421 
SP CON 0.125 0.364 0.322 1.032 0.195 0.505 -0.301 -0.901 

SWE CON 0.539 1.629 -0.538 -1.790* -0 .617 -1.659 0.662 2.062** 
UK CON 0.320 1.267 0.198 0.864 -0.0 10 -0.036 -0.185 -0.758 
AU ELC 0.130 0.395 0.505 1.728* -0.234 -0.567 -0.425 -1.243 
BE ELC 0.326 1.106 0.622 2.377** -0.289 -0.780 -0.514 -1.681 * 
SP ELC 0.419 1.252 0.450 1.519 -0.48 1 -1.147 0.015 0.043 

SWE ELC 0.365 1.1 94 0.065 0.238 -0.445 -1.160 0.027 0.085 
UK ELC 0.047 0.154 0.246 0.905 0.402 1.047 -0.316 -0.993 
BE FOR 0.140 0.558 0.341 2.138** 0.3% 1.423 -0.283 -1.459 
FR FOR 1.077 2.789*** 0.563 2.291** -0.750 -1.750 -0.507 -1.702* 
IR FOR 0.095 0.165 -0 .171 -0.464 -0.02 1 -0.032 -0.049 -0.109 
NE FOR 0.523 1.732* -0 .095 -0.496 -0.121 -0.361 0.456 1.956* 
PO FOR 0.678 1.008 0.290 0.678 -0.348 -0.466 0.305 0.587 
UK FOR 0.488 1.276 -0.214 -0.878 -0 075 -0.178 0.299 1.011 
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Table 59: Non-stationarity in national industry indices, contd. 

Change over time in return sensitivity of 154 national industry indices to corresponding 
industry indices of the US and the Pacific Rim. 

Industry,kt = a,+ o1, USindustry" + o2, Pacific industry,, 

+o3, TD USindustry ,, + o4 , TD Pacific industry" + & " 

Country National Industry us Pacific US industry Pacific industry 
Portfolio Industry Industry dummy dummy 

coefficient t-stat coefficient !-stat coefficient !-stat coefficient !-stat 

BE FIS 0.153 0.741 0.220 1.012 0.364 1.587 -0.498 -1.901* 
FR FIS -0.117 -0.350 0.312 0.892 0.838 2.264* -0.186 -0.440 
IT FIS -0.055 -0.134 0.679 1.558 0.957 2.077* -1.012 -1.923* 
NE FIS 0.175 0.625 0.312 1.062 0.415 1.336 -0 .106 -0.298 
PO FIS 0.062 0.155 0.332 0.787 0.478 1.074 -0.268 -0.518 
SP FIS -0.117 -0.443 0.467 1.692* -0.044 -0.152 0.297 0.892 

SWI FIS -0.080 -0.218 0.171 0.440 0.987 2.409* 0.033 0.071 
UK FIS 0.355 1.942* -0 .074 -0.390 0.022 0.107 -0.017 -0075 
DE FOD 0.095 0.307 -0.001 -0 .001 -0.237 -0.628 -0.016 -0.053 
FI FOD 0.021 0.390 -0.059 -0 .121 -0.178 -0 .263 0.328 0.593 
FR FOD 0.113 0.348 0.483 1.661 0.528 1.331 -0.609 -1.872* 
GR FOD -0.382 -0.593 0.203 0.352 0.806 1.025 -0.608 -0 .942 
IR FOD 0.729 2.207* 0.054 0.184 -0.523 -1.299 0.058 0.177 
IT FOD 0.229 0.431 0.491 1.033 0.877 1.351 -0.511 -0.%1 
NE FOD 0.623 2.099* 0.239 0.903 0.312 0.864 -0 .126 -0.425 

SWI FOD -0.135 -0.515 0.113 0.481 1.009 3.153**• -0 .030 -0 .115 
UK FOD 0.527 2.252* 0.065 0.312 0.026 0.093 0.047 0.203 
AU IOD 0.682 I. 756* -0.241 -0.762 0.378 0.871 0.243 0.682 
DE IDD 0.337 0.833 -0.252 -0.767 0.627 1.392 0.420 I. 132 
FI IDD 0.297 0.674 0.018 0.056 0.466 0.986 0.086 0.235 
GE IOD 0.406 1.418 -0.149 -0.637 0.084 0.262 0.156 0.604 
IT IOD 0.311 0.473 -0 .393 -0.811 0.350 0.4% 0.344 0.633 

SWE IOD 0.663 1.993* 0.015 0.057 -0.167 -0.449 0.025 0.081 
SWI IDD 0.174 0.433 -0.288 -0 .975 0.500 1.162 0.409 1.232 
UK IOD 0.268 0.891 0.229 0.931 0.540 1.606 -0.358 -1.293 
DE INS -0.007 -0.024 -0.054 -0.239 0.329 0.927 0.151 0.574 
FI INS 0.436 0.958 -0.080 -0 .245 0.362 0.647 0.119 0.288 
FR INS -0.166 -0.468 0.289 1.130 0.590 1.354 -0.162 -0.502 
GE INS 0.006 0.021 -0 .089 -0.382 0.597 1.500 0.541 1.837* 
GR INS -1.249 -1.339 -1.403 -2.083*" 1.749 1.526 1.263 1.489 
IR INS 0.494 1.468 0.093 0.382 0.099 0.241 0.305 0.997 
IT INS 0.025 0.083 0.637 2.8%**' 0.535 1.428 -0 .530 -1.911 

NE INS -0.002 -0.007 0.024 0.095 0.404 0.930 0.013 0.039 
PO INS -0.202 -0.359 0.384 0.944 0.910 1.314 0.063 0.124 
SP INS 0.362 0.783 -0.084 -0.254 0.643 1.132 0.354 0.843 

SWE INS 0.001 0.002 0.056 0.180 0.507 0.948 -0 .012 -0 .032 
SWI INS 0.170 0.555 0.126 0.571 0.4% 1.320 0.287 1.032 
UK INS 0.401 1.646 -0.026 -0.146 -0 .108 -0.362 0.172 0.778 
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Table 59: Non-stationarity in national industry indices, concl. 

Change over time in return sensitivity of I 54 national industry indices to corresponding 
industry indices of the US and the Pacific Rim. 

Industry ikt = ai + t51i USindustry it + t52 i Pacific industry it 

+t53i TD USindustry it + t54i TD Pacific industry u + c it 

Country National Industry us Pacific US industry Pacific industry 
Portfolio Industry Industry dummy dummy 

coefficient t-stat coefficient t-stat coefficient t-stat coefficient t-stat 

BE MAR 0.076 0 .333 0.096 0.374 0.400 1.440 -0 .1 so -0.504 
DE MAR 0.085 0.339 -0.152 -0.557 0.879 2 .903*** 0.170 0.531 

GR MAR 0.095 0.275 0.236 0.624 -0.085 -0.203 -0 .019 -0.044 

NE MAR 0.418 1.690* -0.363 -1.346 -0.183 -0.605 0.458 1.445 

NO MAR 0.083 0.342 -0.910 -0 .349 0.576 1.992* 0 .033 0.108 

UK MAR -0.066 -0.288 0.281 J.I 35 0.439 1.601 0.082 0.281 

FR MED 0.472 -I .454 0.91 I 2.934**• 0.980 2.667*** -0.927 -2.596** 

IR MED -0.620 -I. I 82 0.875 1.748* 0.605 1.020 -0.619 -1.073 
NE MED 0.100 0.296 0.408 1.259 0.127 0.332 -0.390 -1.047 

NO MED 0.438 0 .803 0.297 0.569 0.494 0.800 -0.338 -0.564 

UK MED 0.152 0.529 0.618 2.248** 0.240 0.738 -0.541 -1.708* 
BE OIL 0.202 0.715 0.466 1.473 
FR OIL 0.986 3.374*** 0.473 1.448 
NE OIL 1.071 4.203*** -0.069 -0.242 
SP OIL 0.991 2.692*** -0 .852 -2.068** 
UK OIL 1.086 5.754*** 0.230 0.109 
AU OIS 0.659 1.858* -0.026 -0.074 -0.345 -0.853 0.089 0.232 
BE 01S 0.106 0 .387 0.430 1.585 -0.142 -0.455 -0.266 -0.898 
NO OIS 0.504 1.253 0.349 0.876 0 .262 0.570 -0.072 -0.164 
SP OIS 0.323 0.998 0 .222 0.692 -0.197 -0.535 -0. I 57 -0.449 
UK OIS 0.500 I .920* 0.034 O.I33 0.319 1.074 0.149 0.531 
AU PAP 0.323 1.497 0.026 O.I33 0.082 0.326 -0.006 -0.026 
Fl PAP 0.187 0.691 0.262 1.059 0.423 I .336 -0.018 -0.065 
IR PAP 0 .462 1.302 -0.158 -0.488 0.310 0.749 0.325 0.870 
IT PAP 0.176 0.555 0.184 0.634 0.091 0.247 0.024 0.071 

NE PAP 0.110 0 .365 0.016 0.058 0.154 0.438 -0.026 -0.081 
NO PAP 0.231 0.882 0.001 0.001 0.042 0.137 0.350 1.271 
PO PAP 0.290 0.831 0.242 0.757 -0.4SI -1.108 0.138 0.375 

SWE PAP -0.051 -0.197 0.157 0.659 0.203 0.667 0.193 0.704 
UK PAP 0.220 0.687 0.277 0.948 -0.172 -0.461 0.260 0.773 
FI RTB -0.246 -1 .026 0.002 0.006 0.524 1.687* 0.081 0.238 
FR RTB 0.086 0 .381 0.473 1.843 0.220 0.754 -0.406 -1.268 
GE RTB -0.004 -O.OI4 0.17I 0.515 0.366 0.964 -0.145 -0.348 
IT RTB -0.239 -0.940 0.234 0.806 0.926 2.800*** -0.651 -1.798* 

UK RTB 0.295 1.64 1 0.383 1.872* -0.228 -0.978 -0.542 -2.123** 
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Table 60: Non-stationarity in national industry indices, by country 

Change over time in return sensitivity of 1 54 national industry indices to corresponding 
industry indices of the US and the Pacific Rim. 

Industry'"' = a, + o,, USindustry" + o2 , Pacific industry, 

+o3 , TD USindustry,, + 04 , TD Pacific industry, + li" 

Country National Industry 
Portfolio 

AU BNK 
AU BLD 
AU PAP 
AU ELC 
AU IDD 
AU OIS 
AU BVG 
AU AIR 
BE CHM 
BE BNK 
BE FIS 
BE BLD 
BE ELC 
BE CGL 
BE MAR 
BE OIS 
BE OIL 
BE FDR 
DE BNK 
DE INS 
DE BLD 
DE FOD 
DE CMT 
DE MAR 
DE IDD 
DE CON 
DE BVG 
FI BNK 
FI INS 
FI BLD 
FI FOD 
FI PAP 
FI CMT 
FI IDD 
FI RTB 

••• statlstJcal significance at 1 o/e 

statistical significance at 5% 

• statistical significance at l 0% 

us 
Industry 

coefficient 

0.089 
0.128 
0.323 
0.130 
0.682 
0.659 
0.227 
-0.264 
0.538 
0.032 
0.153 
0.283 
0.326 
-0.0% 
0.076 
0.106 
0.202 
0.140 
0.102 
-0.007 
0.195 
0.095 
0.039 
0.085 
0.337 
-0.218 
0.488 
1.037 
0.436 
-0.046 
0.021 
0.187 
0.114 
0.297 
-0.246 

Pacific 
Industry 

t-stat coefficient 

0.309 0.073 
0.425 -0.028 
1.497 0.026 
0.395 0.505 
1.756* -0.24 1 
1.858* -0 026 
0.932 0.179 
-0.981 0.417 
1.975* -0.052 
0.143 0. 145 
0.741 0.220 
1.071 -0.132 
LJ06 0.622 

-0.356 0.416 
0.333 0.0% 
0.387 0.430 
0.715 
0.558 0.341 
0.487 0. 199 
-0.024 -0.054 
0.675 -0.124 
0.307 -0.001 
0. 137 -0.194 
0.339 -0. 152 
0.833 -0.252 
-0.767 0.189 
1.498 0.731 

3.364*** -0.234 
0.958 -0.080 
-0.115 0.138 
0.390 -0.059 
0.691 0.262 
0.257 0.332 
0.674 0.018 
-1.026 0.002 
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US industry Pacific industry 
dummy dummy 

t-stat coefficient t-stat coefficient 

0.292 0.361 1.064 0.227 
-0.081 0.077 0.214 0.246 
0.133 0.082 0.326 -0.006 
1.728* -0.234 -0.567 -0.425 
-0.762 0.378 0.871 0.243 
-0.074 -0.345 -0.853 0.089 
0.677 -0.210 -0.772 0.385 
0.792 0.938 2.529** -0.261 
-0.243 -0.059 -0.191 0.123 
0.763 0.288 1.111 -0 .258 
1.012 0.364 1.587 -0.498 

-0.433 0.252 0.799 0.217 
2.377** -0.289 -0.780 -0.514 
1.766* 0.314 1.052 -0.383 
0.374 0.400 1.440 -0.150 
1.585 -0.142 -0.455 -0.266 

0.466 1.473 
2.138** 0.3% 1.423 -0.283 

1103 0.397 1.6 17 -0.185 
-0.239 0.329 0.927 0.151 
-0.374 0.071 0.208 0.341 
-0.001 -0.237 -0.628 -0.016 
-0.754 0.500 1.533 0.384 
-0.557 0.879 2.903*** 0.170 
-0.767 0.627 1.392 0.420 
0.733 0.434 1.357 -0.277 

2.062** -0.059 -0.164 -0.668 
-0.935 0.143 0.397 0.028 
-0.245 0.362 0.647 0.119 
0.299 0.343 0.720 0.147 
-0.121 -0.178 -0.263 0.328 
1.059 0.423 1.336 -0.018 
0.838 0.153 0.307 -0.192 
0.056 0.466 0.986 0.086 
0.006 0.524 1.687* 0.081 

t-stat 

0.813 
0.637 
-0.026 
-1.243 
0.682 
0.232 
1.275 

-0.462 
0.491 
-1.208 
-1.901 * 
0.643 

-1.681* 
-1.510 
-0.504 
-0.898 

-1.459 
-0.917 
0.574 
0.920 
-0.053 
1.321 
0.531 
1.132 

-1.007 
-1.653 
0.096 
0.288 
0.288 
0.593 
-0.065 
-0.430 
0.235 
0.238 



Table 60: Non-stationarity in national industry indices, by country contd. 

Change over time in return sensitivity of 154 national industry indices to corresponding 

industry indices of the US and the Pacific Rim . 

Industry ,"' = a,+ 8" USindustry ,, + 8 2 , Pacific industry" 

+ 83 , TD USindus try" + 8 4 , TD Pacific industry,, + &" 

Country National Industry 
Portfolio 

FR CHM 
FR BNK 
FR fNS 
FR FIS 
FR BLO 
FR FOO 
FR CMT 
FR MEO 
FR CGL 
FR CON 
FR OIL 
FR FOR 
FR BVG 

FR RTB 
GE CHM 
GE BNK 

GE fNS 
GE BLO 
GE CGL 
GE !DO 
GE CON 
GE RTB 
GE AIR 
GR BNK 
GR fNS 
GR BLO 
GR FOO 
GR MAR 
GR CON 

GR BVG 
IR BNK 
IR fNS 
IR BLO 
IR FOO 
IR PAP 
IR MEO 
IR FOR 

• • • stat.Ist.J.cal significance at l o/o 

statistical significance at 5% 

• statistical significance at l 0% 

us 
Industry 

coefficient 
0.205 
-0.164 
-0.166 
-0.117 
0.234 
0.113 
-0.594 
0.472 
-0.252 
0.272 
0.986 
1.077 
0.321 
0.086 
0.776 
0.277 
0.006 
0.085 
0.239 
0.406 
0.242 
-0 .004 
0.141 
-0.08 1 
-1.249 
-0.046 
-0.382 
0.095 
0.007 
-0.332 
0.216 
0.494 
0.349 
0.729 
0.462 
-0.620 
0.095 

Pacific 
Industry 

t-stat coefficient 

0.773 0.089 
-0.520 0.362 
-0.468 0.289 
-0.350 0.312 
0.850 0.580 
0.348 0.483 
-1.014 0.607 
-1.454 0.911 
-0.592 -0 .083 
0.958 0.130 

3.374*** 
2.789*** 0.563 

1.002 0.514 
0.381 0.473 

3.225*** 0.111 
1.060 0.032 
0.021 -0.089 
0.241 -0.273 
1.088 0.445 
1.418 -0. 149 
0.686 -0 090 
-0.014 0.171 
0.728 0.324 
-0.174 0.123 
-1.339 -1.403 
-0 094 -0.08 1 
-0.593 0.203 
0.275 0.236 
0.013 -0.077 
-0.608 0.342 
0.945 0.300 
1.468 0.093 
1.091 0.272 

2.207* 0.054 
1.302 -0.158 

- 1.182 0.875 
0.165 -0.171 
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US industry Pacific industry 
dummy dummy 

t-stat coefficient !-stat coefficient 
0.422 0.118 0.391 -0.008 
1.339 0.997 2.709*** -0.235 
1.130 0.590 1.354 -0.162 
0.892 0.838 2.264** -0.186 
1.835* 0.229 0.699 -0.490 
1.66 1 0.528 1.331 -0 .609 
1.165 0.808 1.227 -0.583 

2.934*** 0.980 2.667*** -0.927 
-0.225 0.272 0.579 0.123 
0.503 -0.28 1 -0.881 -0.109 

0.473 1.448 
2.291 ** -0.750 -1.750 -0.507 

1.476 -0 067 -0.188 0.190 
1.843 0.220 0.754 -0.406 

-0.582 -0.074 -0.270 0.212 
0.144 0.637 2.092** 0.023 
-0.382 0.597 1.500 0.541 
-0.672 0.101 0.239 0.411 

2.326** 0.089 0.366 -0.305 
-0.637 0.084 0.262 0.156 
-0.282 -0.002 -0 .005 0.118 
0.515 0.366 0.%4 -0 .145 
0.853 0.041 0.153 -0.285 
0.308 1.3 13 2.427** -0.412 

-2.083** 1.749 1.526 1.263 
0.143 1.064 1.824* -0.370 
0.352 0.806 1.025 -0.608 
0.624 -0.085 -0.203 -0.0 19 
-0.152 0.481 0.759 -0.230 
0.574 0.918 1.502 -0.056 
1.529 0.499 1.872* -0.343 
0.382 0.099 0.241 0.305 
0.739 -O.o40 -0.105 0.004 
0.184 -0.523 -1.299 0.058 
-0.488 0.310 0.749 0.325 
1.748* 0.605 1.020 -0.619 
-0.464 -0.021 -0.032 -0.049 

!-stat 
-0.034 
-0.776 
-0.502 
-0.440 
-1.393 
-1.872* 
-0.993 

-2.5%** 

0.308 
-0.397 

-1.702* 
0.478 
-1.268 
0.956 
0.094 
1.837* 
0.912 
-1.481 
0.604 
0.346 
-0.348 
-0.700 
-0.924 
1.489 

-0.592 
-0.942 
-0.044 
-0.421 
-0.082 
-1.563 
0.997 
-0.011 
0.177 
0.870 
-1.073 
-0.109 



Table 60: Non-stationarity in national industry indices, by country contd. 

Change over time in return sensitivity of 154 national industry indices to corresponding 
industry indices of the US and the Pacific Rim. 

Industry '"' = a, + o" USindustry" + o2, Pacific industry" 

+ o3, TD USindustry" + o4, TD Pacific industry" + &,, 

Country National Industry 
Portfolio 

IT CHM 
IT BNK 
IT INS 
IT FIS 
IT BLD 
IT FOD 
IT PAP 
IT CMT 
IT CGL 
IT IDD 
IT RTB 

NE CHM 
NE BNK 
NE INS 
NE FIS 
NE FOD 
NE PAP 
NE CMT 
NE MED 
NE MAR 
NE OIL 
NE FDR 
NE BVG 
NE AIR 
NO CHM 
NO PAP 
NO MED 
NO CGL 
NO MAR 
NO OIS 
PO BNK 
PO INS 
PO FIS 
PO BLD 
PO PAP 
PO CGL 
PO FOR 
PO BVG 

••• statiStical sJgmf:icance at 1% 

statistical significance at 5% 

* statistical significance at 1 0% 

us 
Industry 

coefficient t-stat 
0.031 0.059 
0.002 0.009 
O.o25 0.083 
-0.055 -0.134 
0.054 0.136 
0.229 0.431 
0.176 0.555 
0.148 0.395 
0.137 0.2% 
0.311 0.473 
-0.239 -0.940 
0.663 2.254** 
0.426 1.668* 
-0.002 -0.007 
0.175 0.625 
0.623 2.099* 
0.110 0.365 
0.414 1.195 
0.100 0.2% 
0.418 1.690* 
1.071 4.203*** 
0.523 1.732* 
0.412 I .158 
0.505 2.537** 
0.598 1.717* 
0231 0.882 
0.438 0.803 
0.421 1.330 
0.083 0.342 
0.504 1.253 
-0.152 -0.542 
-0.202 -0 .359 
0.062 0.155 
0.126 0.495 
0.290 0.831 
-0.209 -0.449 
0.678 1.008 
0.532 1.584 

Pacific US industry Pacific industry 
Industry dummy dummy 

coefficient t-stat coefficient t-stat coefficient 
0.054 0.131 0.051 0.010 -0.037 
0.366 1.3% 0.733 2.053** -0.381 
0.637 2.8%*** 0.535 1.428 -0.530 
0.679 1.558 0.957 2.077* -1.012 
0.296 0.645 0.781 1.640 -0.097 
0.491 1.033 0.877 1.351 -0.511 
0.184 0.634 0.091 0.247 0.024 
-0.108 -0 .324 0.226 0.537 0.174 
0.100 0.248 0.277 0.543 -0.110 
-0.393 -0.81 I 0.350 0.4% 0.344 
0.234 0.806 0.926 2.8*** -0.651 
-0.004 -O.O I9 0.058 0.174 0.118 
0.165 0.754 0.274 0.918 -0 043 
0.024 0.095 0.404 0.930 0.013 
0.312 1.062 0.415 1.336 -0.106 
0.239 0.903 0.312 0.864 -0.126 
0.016 0.058 0.154 0.438 -0.026 
-0.452 -1 .249 -0 060 -0.156 0.255 
0.408 1.259 0.127 0.332 -0.390 
-0.363 -1.346 -0.183 -0.605 0.458 

-0 069 -0.242 
-0.095 -0.4% -0.121 -0.361 0.456 
0.053 0.136 -0.356 -0.896 0.292 
0.063 0.163 0.130 0.475 -0.019 
-0.053 -O.I90 -0.128 -0.323 0075 
0.001 0.001 0.042 0.137 0.350 
0.297 0.569 0.494 0.800 -0.338 
0.224 0.814 -0.221 -0.632 0.218 
-0.910 -0.349 0.576 1.992* 0.033 
0.349 0.876 0.262 0.570 -0.072 
0.017 0.074 0.704 2. 145** 0.123 
0.384 0.944 0.910 1.314 0.063 
0.332 0.787 0.478 1.074 -0.268 
-0. 104 -0.356 0.557 1.834* 0.181 
0.242 0.757 -0.451 -1.108 0.138 
0.631 1.560 0.691 1.347 -0.411 
0.290 0.678 -0.348 -0.466 0.305 
0.143 0.392 -0.344 -0.915 0.115 
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t-stat 
-0.078 
-1.294 
-1.911 

-1.923* 
-0.190 
-0 .%1 
0.071 
0.463 
-0.252 
0.633 

-1.798* 
0.434 
-0.175 
0.039 
-0 .298 
-0.425 
-0.081 
0.652 
-1.047 
1.445 

1.956* 
0.661 
0.046 
0.234 
1.271 

-0.564 
0.735 
0.108 
-0 .164 
0.457 
0.124 
-0.518 
0.556 
0.375 
-0 .943 
0.587 
0.276 



Table 60: Non-stationarity in national industry indices, by country concl. 

Change over time in return sensitivity of 154 national industry indices to corresponding 
industry indices of the US and the Pacific Rim. 

!ndustry ;kl = a;+ 01; USindustry u + 02 ; Pacific industry ;, 

+03; TD USindustry;, + 04; TD Pacific industry;, +&it 

Country Nationallndustry 
Portfolio 

SP BNK 
SP INS 
SP FIS 
SP BLD 
SP ELC 
SP CON 
SP OIS 
SP OIL 

SWE CHM 
SWE BNK 
SWE INS 
SWE PAP 
SWE CMT 
SWE ELC 
SWE IDD 
SWE CON 
SWI CHM 
SWI BNK 
SWI INS 
SWI FIS 
SWI BLD 
SWI FOD 
SWI COL 
SWI IDD 
SWI AIR 
UK CHM 
UK BNK 
UK INS 
UK FJS 
UK BLD 
UK FOD 
UK PAP 
UK MED 
UK ELC 
UK COL 
UK MAR 
UK IDD 
UK CON 
UK OIS 
UK OIL 
UK FOR 
UK BVO 
UK RTB 
UK AIR 

••• statlsltcal significance at I% 

statistical significance at 5% 

• statistical significance at I 0% 

us 
Industry 

coefficient 
0.113 
0.362 
-0.117 
0.077 
0.419 
0.125 
0.323 
0.991 
0.180 
0.573 
0.00 1 
-0.051 
1.077 
0.365 
0.663 
0.539 
0.367 
0.032 
0.170 
-0.080 
0.050 
-0.135 
0.109 
0 .1 74 
0.489 
0.352 
0.237 
0.401 
0.355 
0.097 
0.527 
0.220 
0.152 
0.047 
-0.230 
-0 066 
0.268 
0.320 
0.500 
1.086 
0.488 
0.178 
0.295 
0.297 

Paci fic 
Industry 

t-stat coefficient 
0.486 0.109 
0.783 -0 .084 
-0 .443 0.467 
0.260 0.180 
1.252 0.450 
0.364 0.322 
0.998 0.222 

2.692*** 
0.588 0.088 

2.103** 0.443 
0.002 0.056 
-0.197 0.157 

3.286*** 0.055 
1. 194 0.065 
1.993* 0.015 
1.629 -0.538 
1.157 0.146 
0.091 0.195 
0.555 0.126 
-0.218 0.17 1 
0.175 -0.055 
-0.515 0.113 
0.244 0.497 
0.433 -0.288 

2.193** 0.44 1 
1.417 0.098 
1.149 0.077 
1.646 -0.026 
1.942* -0.074 
0.355 0.54 1 
2.252* 0.065 
0.687 0.277 
0.529 0.618 
0.154 0.246 
-0.736 0.436 
-0.288 0.28 1 
0.89 1 0.229 
1.267 0. 198 
1.920* 0.034 

5.754*** 
1.276 -0.214 
0.792 0.310 
1.64 1 0.383 
1.474 0.141 
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US industry Pacific industry 
dummy dummy 

t-stat coefficient t-stat coefficient 
0.546 0.615 2.272** 0.188 
-0.254 0.643 1.132 0.354 
1.692* -0.044 -0.152 0.297 
0.521 0.55 1 1.543 -0.249 
1.5 19 -0.481 -1.147 0.015 
1.032 0.195 0.505 -0 .301 
0.692 -0.197 -0.535 -0.157 

-0.852 -2.068** 
0.365 0.380 1.092 -0.240 
1.898* -0.061 -0.193 -0.186 
0.180 0.507 0.948 -0.012 
0.659 0.203 0.667 0.193 
0.191 -0.612 -1 .662 -0.049 
0.238 -0.445 - 1.1 60 0.027 
0.057 -0.167 -0.449 0.025 

-1.790* -0.617 -1.659 0.662 
0.579 0.216 0.599 -0.261 
0.647 0.616 1.504 0.300 
0.571 0.496 1.320 0.287 
0.440 0.987 2.409* 0.033 
-0.167 0.475 1.388 0.361 
0.481 1.009 3.153*** -0.030 
1.274 0.361 0.730 -0.429 

-0.975 0.500 1.162 0.409 
1.010 0.111 0.361 -0.437 
0.500 0.489 1.729* -0.106 
0.434 0.129 0.536 0.183 
-0.146 -0.108 -0.362 0.1 72 
-0.390 0.022 0.107 -0.017 
I. 73 1 * 0.11 6 0.359 -0.223 
0.312 0.026 0.093 0.047 
0.948 -0 .1 72 -0.46 1 0.260 

2.248** 0.240 0.738 -0.541 
0.905 0.402 1.047 -0.3 16 
1.602 0.494 1.432 -0.164 
1. 135 0.439 1.601 0.082 
0.93 1 0.540 1.606 -0.358 
0.864 -0.010 -0.036 -0.185 
0.133 0.319 1.074 0.149 

0.230 0.1 09 
-0.878 -0.075 -0. 178 0.299 
1.266 0.178 0.706 -0.032 

1.872* -0.228 -0.978 -0.542 
0.357 0.341 1.227 0.136 

t-stat 
0.843 
0.843 
0.892 
-0.651 
0.043 
-0.901 
-0.449 

-0.852 
-0.710 
-0.032 
0.704 
-0.150 
0.085 
0.081 

2.062** 
-0.892 
0.890 
1032 
0.071 
0.984 
-0.115 
-1.022 
1.232 

-0.935 
-0.465 
0.923 
0.778 
-0.075 
-0.643 
0.203 
0.773 

-1.708* 
-0.993 
-0.559 
0.281 
-1.293 
-0.758 
0.53 1 

1.011 
-0 .1 13 

-2. 123** 
0.322 



Table 61: Overview of portfolio diversification benefits within an European industry 

OveiView of portfolio diversification benefits resulting from random portfolio selection within an European 
industry but across countries. The return variance of each industry portfolio of size n = 2, 4, 8, and 16, is 
presented as a ratio to the return variance of the average European stock. The random selection procedure 
was repeated up to 1 000 times for each portfolio of size n for both subperiods. The statistical significance 
refers to the t-valuescorresponding to the mean differences in variance ratios between subperiods. 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Broadline 

••• statistical significance at I% 

•• statistical significance at 5% 

statistical significance at 10% 

portfolio size: n = 2 

ratio of variance 
7194- 12/96 1197- 6/99 

0.7480 0.4429 
0.4482 0.8491 
0.3872 0.3879 
0 .5300 0.5782 
0.4018 0.4944 
1.1015 10507 
0.7258 0.7628 
0.5066 0.6145 
0.4750 0.2572 
0.4178 0.6172 
0.4595 0.3979 
0.7789 0.7343 
0.5341 0.5915 
0.8387 0.5241 
0.5687 1.2174 
0.4722 0.4312 
0.2642 0.5617 
0.4337 0.5594 
0.7519 0.6889 
0.4675 1.2392 
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portfolio size: n = 4 

ratio of variance 
mean diff. 7/94- 12/96 1/97- 6/99 

-0.3051*** nla nla 
0.4009*** 0.2831 0.6477 

0.0006 0.2790 0.3046 
0.0482** 0.3237 0.4091 

0.0926*** 0.2560 0.3718 
-0 0508 0.6626 0.7845 
0.0370 0.4598 0.5166 

0.1079*** 0.3216 0.4547 
-0.2178*** 0.2893 0.1706 
0.1994*** 0.2595 0.3815 
-0.0615*** 0.2981 0 .2763 

-0.0447 0.4700 0.4955 
0.0574*** 0 .3503 0.4722 
-0.3146*** 0.4756 0.4039 
0.6487*** 0 .3920 09656 
-0.0407* 0.3106 0.2441 

0.2975*** 0.2278 0.5410 
0.1257*** 0.3123 0.3446 
-0 0629** 0 .5919 0.5473 
0.7717*** 0.3221 0.7292 

mean diff. 

nla 
0.3646*** 
0.0257*** 
0.0854*** 
0.1159*** 
0.1218*** 
0.0567*** 
0.1331 *** 
-0.1188*** 
0.1220*** 
-0.0217* 
0.0255 

0.1219*** 
-0.0717*** 
0.5736*** 
-0.0665*** 
0.3132*** 

0.0323 
-0.0447** 
0.4071 *** 



Table 61 : Overview of portfolio diversification benefits within an European industry, contd. 

OveiView of portfolio diversification benefits resulting from random portfolio selection within an European 
industry but across countries. The return variance of each industry portfolio of size n = 2, 4, 8, and 16, is 
presented as a ratio to the return variance of the average European stock. The random selection procedure 
was repeated up to I 000 times for each portfolio of size n for both subperiods. 1ne statistical significance 
refers to the t-valuescorresponding to the mean differences in variance ratios between subperiods. 

Airlines 
Banks 
Beverages 
Building Materials 
Chemicals 
Communications Tech. 
Conglomerates 
Diversified Financials 
Electrical Utilities 
Food 
Food Retailers & Wholes. 
Heavy Construction 
Industrial, Diversified 
Insurance 
Marine Transportation 
Media 
Oil Companies, Majors 
Oil Companies, Secondary 
Paper Products 
Retailers, Broadline 

••• statistica l significance at I% 

•• statistical significance at 5% 

statistical significance at I 0% 

portfolio size: n = 8 

ratio of variance 
7/94- 12/96 1/97- 6/99 

n/a n/a 
0.2021 0.5375 

n/a n/a 
0.2451 0 .3330 
0.1660 0.3180 

n/a n/a 
0 .3563 0.4228 
0.2273 0.3873 
0.2087 0.1209 
0. 1941 0.2642 
0.210 1 0.2141 

0.3164 0.3520 
0.2809 0.4109 
0.3330 0.3450 

n/a n/a 
n/a n/a 
n/a n/a 
n/a n/a 

0.4990 0.4642 
n/a n/a 
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portfolio size: n = 16 

ratio of variance 

mean diff. 7/94- 12/96 1197-6/99 

n/a n/a n/a 
0.3354*** 0.1568 0.4826 

n/a n/a n/a 
0 .0882*** 0. 1871 0.2836 
0.1520*** n/a n/a 

n/a n/a n/a 
0.0665*** n/a n/a 
0.1600*** n/a n/a 
-0.0878*** n/a n/a 
0.070 1*** 0 .1488 0.1958 

0.0039 n/a n/a 
0.0357** n/a n/a 

0.1299*** 0 .2169 0.3788 
0.0 11 7 0.2366 0.3086 

n/a n/a n/a 
n/a n/a n/a 
n/a n/a n/a 
n/a n/a n/a 

-0.0348*** n/a n/a 
n/a n/a n/a 

mean diff. 

n/a 
0.3258*** 

n/a 
0.0966*** 

n/a 
n/a 
n/a 
n/a 
n/a 

0.0469*** 
n/a 

n/a 
0.1619*** 
0.0720** * 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 



Table 62: Portfolio diversification benefits, Airlines 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 
but across countries. The return variance of each portfolio, starting with portfolios of size n = 2 and 3, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated I 0 times for each portfolio of size n for both subperiods. The t -values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 1197-6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 

siZe, n mean std. dev. mean std. dev. mean std.dev. t -stat 

2 0.7480 0 1434 0.4429 0.0907 0.3051 0.1750 7.59 
3 0.5759 0.088 1 0.3860 0.0749 0.1899 0.1366 6.06 

number of portfoilo constituents: 4 
average stock variance 7/94 - 12/96: 0.005904 

1/97 - 6/99: 0.006720 
t -stat of difference in stock variance: 15.37 

all t -values are of statistical s1gmficance at the I %-level. 
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Table 63: Portfolio diversification benefits, Banks 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 
but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 20, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 500 times for each portfolio of size n for both subperiods. 1ne t-values of the 

subsequent two-sample t -test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 1/97-6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 

siZe, n mean std. dev. mean std. dev. mean std.dev. I -stat 

2 0.4482 0.1766 0.849 1 0.3850 0.4009 0.4165 21.53 

3 0.3358 0.1110 0.7 178 0.2613 0.3820 0.2923 29.22 

4 0.2831 0.0819 0.6477 0.2330 0.3646 0.2363 34.50 

5 0.2495 0.0668 0.608 1 0.1849 0.3587 0.2019 39.72 

6 0.2294 0.0596 0.5665 0.1508 0.3371 0.1564 48.21 
7 0.2101 0.0469 0.5593 0.1344 0.3492 0.1394 56.03 

8 0.2021 0.0420 0.5375 0.1126 0.3354 0.1254 59.82 

9 0.1919 0.0406 0.5230 0.0979 0.331 I 0.1112 66.55 
10 0.1833 0.0362 0.5102 0.0886 0.3268 0.1007 72.56 
12 0.1722 0.0259 0.4998 0.0880 0.3277 0.0943 77.71 
14 0.1621 0.0300 0.5009 0.0803 0.3388 0.0869 87.21 
16 0.1568 0.0244 0.4826 0.0682 0.3258 0.0737 98.83 
18 0.1558 0.0207 0.4732 0.0559 0.3174 0.0575 123.36 
20 0.1504 0.0178 0.4682 0.0541 0.3178 0.0554 128.25 

number ofportfoilo constituents: 37 
average stock variance 7/94- 12/96: 0.004055 

1/97- 6/99: 0.015697 
I -stat of difference in stock variance: 28.99 

all I -values are of statistical s1gruficance at the I %-leveL 
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Table 64: Portfolio diversification benefits, Building Materials 

Portfolio diversification benefits resulting from random portfolio selection within an Eillopean industry 
but across countries. The retilln variance of each portfolio, starting with portfolios of size n = 2, ... , 20, 
is presented as a ratio to the retilln variance of the average European stock. The random selection 
procedure was repeated 200 times for each portfolio of size n for both subperiods. The t -values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 

portfolio ratio of variance 
stze, n mean std. dev. 

2 0.5300 0.2564 
3 0.3865 0.1232 
4 0.3237 0.0934 
5 0.2823 0.0717 
6 0.2654 0.0677 
7 0.2431 0.0509 
8 0.2451 0.0537 
9 0.2201 0.0444 
10 0.2202 0.0481 
12 0.1872 0.0323 
14 0.1929 0.0269 
16 0.1871 0.0181 
18 0.1812 0.0164 
20 0.1752 0.0137 

number ofportfoilo constituents: 
average stock variance 7/94- 12/96: 

1/97-6/99: 
t -stat of difference in stock variance: 

*** statistical significance at I% 

** statistical significance at 5% 

* statistical significance at I 0% 

1/97-6/99 

ratio of variance difference in ratio of variance 
mean std. dev. mean std.dev. t -stat 

0.5782 0.1998 0.0482 0.3067 2.22** 
0.4538 0.1286 0.0673 0.1724 5.52*** 
0.4091 0.1074 0.0854 0.1389 8.69*** 
0.3624 0.0830 0.0800 0.1138 9.95*** 
0.3513 0.0889 0.0859 0.1075 11.30*** 
0.3346 0.0678 0.0915 0.0916 14.14*** 
0.3333 0.0701 0.0882 0.0905 13 .78*** 
0.3251 0.0509 0.1050 0.0719 20.63*** 
0.3077 0.0585 0.0874 0.0759 16.28*** 
0.2907 0.0397 0.1035 0.0447 32.72*** 
0.2913 0.0413 0.0984 0.0429 32.41*** 
0.2836 0.0351 0.0966 0.0383 35.62*** 
0.2905 0.0298 0.1093 0.0315 49.06*** 
0.2787 0.0205 0.1035 0.0241 60.72*** 

25 
0.004653 
0.010853 
12.11*** 
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Table 65: Portfolio diversification benefits, Beverages 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 
but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 7, 
is presented as a ratio to the return variance of the average European stock. lbe random selection 
procedure was repeated I 00 times for each portfolio of size n for both subperiods. The t -values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 

portfolio ratio of variance 
SIZe, n mean std. dev. 

2 0.3872 0.0772 
3 0.3145 0.0529 
4 0.2790 0.0419 
5 0.2503 0.0298 
6 0.239 1 0.0279 
7 0.22 12 0.0217 

number of portfoilo constituents: 
average stock variance 7/94 - 12/96: 

1197- 6/99: 
t -stat of difference in stock variance: 

*** statistical significance at I% 

** statistical significance at 5% 

* statistical significance at I 0% 

1/97 - 6/99 

ratio of variance difference in ratio of variance 
mean std. dev. mean std.dev. t -stat 

0.3879 0.1682 0.0006 0.1978 0.03 
0.3399 0.1014 0.0254 0.1236 2.05** 
0.3046 0.0856 0.0257 0.0982 2.62*** 
0.2810 0.0608 0.0307 0.0700 4.38*** 
0.2502 0.0429 0.011 1 0.0484 2.29** 
0.25 16 0.03 14 0.0304 0.0392 7.76*** 

10 
0.003241 
0.007628 
3 1.06*** 
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Table 66: Portfolio diversification benefits, Conglomerates 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 
but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 12, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated I 00 times for each portfolio of size n for both subperiods. The t-values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 

portfolio ratio of variance 

siZe, n mean std. dev. 

2 0.7258 0.349 1 

3 0.5383 0.2022 
4 0.4598 0.1235 

5 0.4227 0.1335 
6 0.4050 0.0949 
7 0.3778 0.0884 
8 0.3563 0.0682 
9 0.339 1 0.0619 
10 0.3199 0.0532 
12 0.3164 0.0369 

number of portfoilo constituents: 
average stock variance 7/94- 12/96: 

1197- 6/99: 
l -stat of difference in stock variance: 

*** statistical significance at I% 

** statistical significance at 5% 

* statistical significance at 10% 

1/97- 6/99 

ratio of variance difference in ratio of variance 
mean std. dev. mean std.dev. t-stat 

07628 0.4522 0.0370 0.5466 0.67 
0.5892 0.2496 0.0509 0.3126 1.63 
0.5166 0.1756 0.0567 0.2184 2.59*** 
0.4838 0.1516 0.0610 0.17 17 3.55*** 
0.4679 0.1452 0.0629 0.1568 4.01 *** 
0.4687 0.1410 0.0909 0.1485 6.13*** 
0.4228 0.0983 0.0665 0.1194 5.57*** 
0.4088 0.0867 0.0697 0. 11 32 6. 16*** 
0.40 12 0.0779 0.0813 0.0973 8.36*** 
0.4002 0.0539 0.0839 0.0675 12.43*** 

15 
0.00604 
0.0 1365 
7.69*** 
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Table 67: Portfolio diversification benefits, Chemicals 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 
but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 12, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 100 times for each portfolio of size n for both subperiods. The t -values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94 - 12/96 1/97-6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 

siZe, n mean std. dev. mean std. dev. mean std.dev. t -stat 

2 0.4018 0.0886 0.4944 0.1576 0.0926 0.1775 5.22 
3 0.2986 0.0697 0.4110 0.1185 0.1124 0.1540 7.30 

4 0.2560 0.0569 0.3718 0.0946 0.1159 0.1154 10.04 
5 0.2265 0.0471 0.3535 0.0810 0.1271 0.0971 13.08 
6 0.2019 0.0368 0.3478 0.0708 0.1459 0.0838 17.41 
7 0.1756 0.0275 0.3323 0.0534 0.1567 0.0547 28.66 
8 0 .1660 0.0276 0.3180 0.0479 0.1520 0.0493 30.85 
9 0.1544 0.0225 0.3 169 0.0406 0.1624 0.0419 38.71 
10 0.1586 0.0251 0.3120 0.0432 0.1534 0.0507 30.25 
12 0.1539 0.0179 0.3086 0.0282 0.1547 0.0269 57.41 

number of portfoilo constituents: 16 
average stock variance 7/94 - 12/96: 0.003744 

1/97- 6/99: 0.008435 
t -stat of difference in stock variance: 17.26 

alit-values are of statistical s1gruficance at the 1 %-level. 
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Table 68: Portfolio diversification benefits, Communications Technology 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 

but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 6, 
is presented as a ratio to the return variance of the average European stock. The random selection 

procedure was repeated I 00 times for each portfolio of size n for both subperiods. The t -values of the 

subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 

7/94- 12/96 

portfolio ratio of variance 

SIZe, n mean std. dev. 

2 
3 

4 

5 
6 

1.1015 

0.8186 
0.6626 

0.5902 

0.5501 

0.4651 

0.2636 

0.1762 

0.1430 

0.0997 

number of portfoilo constituents : 
average stock variance 7/94 - 12/96: 

1/97 - 6/99 : 
t -stat of difference in stock variance: 

*** statistical significance at I% 

** statistical significance at 5% 

* statistical significance at I 0% 

1/97-6/99 

ratio of variance 

mean 

1.0507 

0.8806 

0.7845 

0.7209 

0.6940 

8 
0.01001 

0.01961 
4.69*** 
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std. dev. 

0.2920 

0.1675 

0.1041 

0.0853 

0.0552 

difference in ratio of variance 

mean std.dev. t-stat 

-0.0508 0.5510 -0.92 

0.0620 0.2959 2.10** 

0.1218 0.2044 5.96*** 

0.1307 0.1755 7.45*** 

0.1439 0.1053 9.47*** 



Table 69: Portfolio diversification benefits, Heavy Construction 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 

but across countries. The return variance of each portfo lio, starting with portfolios of size n = 2, ... , 12, 

is presented as a ratio to the return variance of the average European stock. 'Ibe random selection 

procedure was repeated 100 times for each portfolio of size n for both subperiods . The t -values of the 

subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 

7/94- 12/96 

portfolio ratio of variance 

siZe, n mean std. dev. 

2 0.7789 0.32 13 

3 0.5738 0.2128 

4 0 .4700 0 .1428 

5 0.40 11 0. 1176 

6 0.3613 0.093 3 

7 0.3398 0.0635 

8 0.3164 0.0843 

9 0.2880 0.0554 

10 0.2835 0.0584 

12 0 .2640 0 .0358 

number of portfoilo constituents: 

average stock variance 7/94 - 12/96 : 

1/97 - 6/99: 

t -stat of difference in stock variance: 

*** stallsllcal s1gnificance at I% 

•• statistical significance at 5% 

• statistical significance at I 0% 

1/97- 6/99 

ratio of variance difference in ratio of variance 

mean std. dev. mean std.dev. t -stat 

0.7343 0.4533 -0.0447 0.5221 -0.86 

0.5862 0.2680 0.0124 0 .3732 0.33 

0.4955 0.2212 0.0255 0 .2654 0 .96 

0.4464 0.1449 0.0453 0.2098 2.16** 

0.39 15 0.1044 0.0303 0.1390 2.18** 

0.3750 0.0975 0.035 1 0 .1162 3.02*** 

0.3520 0 .1154 0.0357 0 .1435 2.49** 

0.3444 0.0928 0.0564 0.0966 5.84*** 

0.3152 0.0656 0.03 17 0.0975 3.25*** 

0.3319 0.0447 0 .0679 0.0593 11.46*** 

15 

0.007530 

0.0 15002 

6. 12*** 
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Table 70: Portfolio diversification benefits, Electrical Utilities 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 
but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 9, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated I 00 times for each portfolio of size n for both subperiods. The t-values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 

portfolio ratio of variance 

siZe, n mean std. dev. 

2 0.4750 0.1555 
3 0.3479 0.1088 
4 0.2893 0.0877 

5 0.2530 0.0666 
6 0.2286 0.0573 
7 0.2241 0.0512 
8 0.2087 0.0434 
9 0. 1987 0.0282 

number of portfoilo constituents: 
average stock variance 7/94 - 12/96: 

1/97-6/99 
t -stat of difference in stock variance: 

*** statistical significance at I% 

** statistical significance at 5% 

* statistical significance at I 0% 

1/97- 6/99 

ratio of variance difference in ratio of variance 
mean std. dev. mean std.dev. t -stat 

0.2572 0.0721 -0.2178 0.1780 -12.24*** 
0.2009 0.0551 -0.1470 0.1256 -11.71*** 
0.1706 0.0379 -0.1188 0.0894 -13 .29*** 
0.1536 0.0304 -0.0994 0.0691 -14.39*** 
0.1376 0.0285 -0.0910 0.0608 -14.97*** 
0.1333 0.0194 -0.9080 0.0558 -16.26*** 
0.1209 0.0164 -0.0878 0.0456 -19.23*** 
0.1212 0.0148 -0.0775 0.0311 -24.94*** 

13 
0.004249 
0.005292 

2.43** 
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Table 71: Portfolio diversification benefits, Food Retailers & Wholesalers 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 
but across countries. The retwn variance of each portfolio, starting with portfolios of size n = 2, ... , 8, 
is presented as a ratio to the retwn variance of the average European stock. The random selection 
procedure was repeated 100 times for each portfolio of size n for both subperiods. The t -values of the 
subsequent two-sample t-test states the stati stical significance of the difference in variance ratios 

between subperiods. 

subperiod 

7/94- 12/96 

portfolio ratio of variance 

SlZe, n mean std. dev. 

2 0.4595 0.1628 

3 0.3552 0.1051 

4 0.2981 0.0859 

5 0.2594 0.0692 

6 0.2429 0.0601 
7 0.2264 0.0469 

8 0.2101 0.0329 

number of portfoilo constituents : 
average stock variance 7/94 - 12/96: 

1/97- 6/99 : 
t -stat of difference in stock variance: 

. . *** stahshcal s1gnificance at I% 

** statistical significance at 5% 

* statistical significance at 10% 

1/97-6/99 

ratio of variance difference in ratio of variance 

mean std. dev. mean std.dev. t -stat 

0.3979 0.1877 -0.06 15 0.2149 -2.86*** 

0.3152 0.1 331 -0.0399 0.1569 -2.55** 

0.2763 0.0933 -0.021 7 0.1277 -1.71* 

0.2452 0.0745 -0.0142 0.1125 -1 .26 
0.2228 0.0549 -0.0200 0.0885 -2.27** 

0.2 169 0.0369 -0.0958 0.0579 -1.65* 
0.2 141 0.0268 0.0039 0.0409 0.67 

II 

0.003988 
0.0080 19 
7.76*** 
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Table 72: Portfolio diversification benefits, Diversified Financials 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 
but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 9, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 100 times for each portfolio of size n for both subperiods. The t-values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 1/97- 6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 

siZe, n mean std. dev. mean std. dev. mean std.dev. t-stat 

2 0.5066 0.1979 0.6145 0.2708 0.1079 0.3515 3.07 
3 0.3813 0.1195 0.4983 0.2015 0.1169 0.2509 4.66 
4 0.3216 0.0679 0.4547 0.1635 0.1331 0 1837 7.25 
5 0.3042 0.0680 0.4187 0.1390 0.1145 0.1448 7.9 1 
6 0.2582 0.0453 0.4054 0.0953 0.1472 0.1030 14.29 
7 0.2446 0.0421 0.4077 0.1061 0.1631 0.1048 15.56 
8 0.2273 0.0354 0.3873 0.0853 0.1600 0.0935 17.11 
9 0.2156 0.0226 0.3742 0.0607 0 1586 0.0647 24.52 

number of portfoilo constituents: 13 
average stock variance 7/94 - 12/96: 0.004615 

I /97 - 6/99: 0.011112 
t-stat of difference in stock variance: 8.14 

all t -values are of stahshcal significance at the I %-level. 
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Table 73: Portfolio diversification benefits, Food 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 
but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , I 6, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 200 times for each portfolio of size n for both subperiods. The t-values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 1/97- 6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 

siZe, n mean std. dev. mean std. dev. mean std.dev. t -stat 

2 0.4178 0.2020 0.6172 0.5030 0.1994 0.5200 5.42 

3 0.3291 0.1349 0.4649 0.2846 0.1358 0.3240 5.92 
4 0.2595 0.0918 0.3815 0.1857 0.1220 0.2091 8.26 
5 0.2390 0.0757 0.3260 0.1350 0.0874 0.1630 7.58 
6 0.2224 0.0672 0.2858 0 1052 0.0634 0.1221 7.34 
7 0.2009 0.0534 0.2751 0.0877 0.0742 0.0995 10.55 
8 0.1941 0.0341 0.2642 0.0799 0.0701 0.0900 1 1.01 
9 0 1868 0.0353 0.2342 0.0531 0.0475 0.0682 9.84 
10 0.1741 0.0282 0.229 1 0.0567 0.0550 0.0635 12.26 
12 0.1615 0.0209 0.2153 0.0334 0.0538 0.0375 20.29 
14 0.1539 0.0143 0.2003 0.0213 0.0464 0.0250 18.54 
16 0.1 488 0.0989 0.1958 0.0163 0.0469 0.0208 15.66 

number of portfoilo constituents: 18 
average stock variance 7/94 - 12/96 0.003831 

1/97- 6/99 0.01363 1 
t -stat of difference in stock variance: 18.59 

all t -values are of stalistJcal s1gruficance at the 1 %-level. 
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Table 74: Portfolio diversification benefits, Industrial Diversified 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 

but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 20, 
is presented as a ratio to the return variance of the average European stock. The random selection 

procedure was repeated 200 times for each portfolio of size n for both subperiods. The t-values of the 

subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods . 

sub period 
7/94- 12/96 J/97- 6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 

sJZe, n mean std. dev. mean std. dev. mean std.dev. t -stat 

2 0.5341 0 .2362 0.59 15 0.1525 0.0574 0.2878 2.82 
3 0.4202 0.1785 0.5116 0. 1126 0.0913 0.2124 608 
4 0.3503 0.1290 0.4722 0.0885 0.1219 0 .1671 10.32 
5 0.3194 0.1205 0.4478 0.0614 0.1284 0.1415 12.84 
6 0.2939 0.0874 0.44 14 0.0589 0.1475 0.1033 20.20 
7 0.2862 0.0779 0.4158 0.0437 0 .1296 0.0869 2107 
8 0.2809 0 .0884 0.4109 0.0419 0.1299 0.0928 19.80 
9 0.2565 0.0676 0.3988 0.0449 0.1423 0 .0906 22.22 
10 0.2482 0.0523 0.400 1 0.0416 0 .1519 0.0678 31.65 
12 0.227 1 0.0542 0.3978 0.0339 0.1706 0.0688 35.08 
14 0.2 164 0.0392 0.3827 0.0274 0.1662 0.0440 53 .41 
16 0.2169 0 .0346 0.3788 0.0215 0.16 19 0.0422 54 .22 
18 0.2073 0.0299 0.3797 0.0 194 0.1723 0.0350 69.62 
20 0.2077 0.0218 0.3772 0.0154 0.1696 0.0291 82.50 

number of portfoilo constituents: 25 
average stock variance 7/94 - 12/96: 0.004762 

1/97- 6/99: 0.01005 
/-stat of difference in stock variance: 10.59 

all t -values are of statistical s1gruficance at the I %-level. 
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Table 75: Portfolio diversification benefits, Insurance Companjes 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 
but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 20, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 200 times for each portfolio of size n for both subperiods. The t-values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 
between subperiods. 

subperiod 
7/94- 12/96 

portfo lio ratio of variance 
SIZe, n mean std. dev. 

2 0.8387 0.8068 
3 0.6238 0.4574 
4 0.4756 0.2694 
5 0.4 121 0.1813 
6 0.3844 0 1428 
7 0.3448 0.11 24 
8 0.3333 0.0985 
9 0.2989 0.0767 
10 0.2782 0.06 11 
12 0.0265 0.0449 
14 0.2469 0.0329 
16 0.2366 0.0266 
18 0.2285 0.0202 
20 0.22 17 0.0 128 

number of portfoilo constituents: 
average stock variance 7/94- 12/96 : 

1/97 - 6/99: 
t -stat of difference in stock variance: 

*** stalls!! cal Significance at I% 

** statistical significance at 5% 

* statistical significance at I 0% 

1/97 - 6/99 

ratio of variance difference in ratio of variance 
mean std. dev. mean std.dev. t -stat 

0.524 1 0.1758 -0.3146 0.8370 -5 .32 
0.4588 0.1444 -0.1650 0.4661 -5.0 1 
0.4039 0.1090 -0.0717 0.30 11 -3 .37 
0.3820 0.1048 -0.0302 0.2035 -2 .1 0 
0.3609 0.0873 -0.0235 0.1479 -2.25 
0.3593 0.0838 0.0 145 0.1439 1.42 
0.3450 0.0769 0.0 117 0.1257 1.32 
0.33 12 0.065 1 0.0323 0.1092 4. 18 
0.33 17 0.0637 0.0535 0.0944 8.02 
0.0307 0.0604 0.0420 0.0804 7.39 
0.3236 0.0459 0.0767 0.056 1 19.34 
0.3086 0.0337 0.0720 0.0439 23 .22 
0.308 1 0.0303 0.0796 0.0330 24.36 
0.2998 0.0188 0.078 1 0.0 177 31.79 

23 
0.007832 
0.009678 

0.71 
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Table 76: Portfolio diversification benefits, Marine Transportation 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 
but across countries . The return variance of each portfolio, starting with portfolios of size n = 2, ... , 7, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated I 00 times for each portfolio of size n for both subperiods. The !-values of the 
subsequent two-sample t-test states the statis tical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 1/97- 6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 
siZe, n mean std. dev. mean std. dev. mean std.dev. t -stat 

2 0. 5687 0.4 125 1.2 174 0.8209 0.6487 0.9208 7.05 
3 0.462 1 0.2289 1.0026 0.5357 0.5405 0.6104 8.86 
4 0.3920 0.1411 0.9656 0.3986 0.5736 0.3874 14.81 
5 0.3702 0. 1067 0.9 148 0.4262 0.5446 0.4123 13 .21 
6 0.3142 0.0750 0.8657 0.2496 0.551 5 0.2585 21.34 
7 0.3000 0.0507 0.8 108 0.2275 0.5108 0.2543 13.91 

number ofportfoi1o constituents: 10 
average stock variance 7/94 - 12/96: 0.0049 11 

1/97 - 6/99: 0.02 1077 
t -stat of difference in stock variance: 8. 14 

all t -values are of statistical s1gmficance at the I %-level. 
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Table 77: Portfolio diversification benefits, Media 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 
but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, .. . , 7, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated I 00 times for each portfolio of size n for both subperiods. The t-values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 

7/94- 12/96 

portfolio ratio of variance 

siZe, n mean std. dev. 

2 0.4722 0.1781 

3 0.3552 0.1077 

4 0.3106 0.0725 

5 0.2800 0.0823 

6 0.26 17 0.0594 
7 0.2460 0.0412 

number of portfoilo constituents: 
average stock variance 7/94 - 12/96: 

1197- 6/99: 
1-stat of difference in stock variance: 

. . *** stahstJCal s1gnificance at I % 

** statistical significance at 5% 

* statistical significance at I 0% 

1/97-6/99 

ra tio of variance difference in ratio of variance 

mean std. dev. mean std.dev. I -stat 

0.4312 0.1576 -0.0407 0.2384 -1 .72* 

0.3214 0.1025 -0.0338 0 1624 -2 .08** 

0.244 1 0.0806 -0.0665 0.1016 -6.54*** 

0.21 18 0.0589 -0.0682 0.1002 -6.80*** 
0.1793 0.0487 -0.0824 0.0801 - 10.29*** 
0.16 17 0.0456 -0.0843 0.0566 -14.91*** 

II 
0.004096 
0.009944 
-8.39*** 
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Table 78: Portfolio diversification benefits, Oil Companies, Majors 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 
but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, .. . , 5, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 50 times for each portfolio of size n for both subperiods. The t -values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 1/97-6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 
siZe, n mean std. dev. mean std. dev. mean std.dev. t -stat 

2 0.2642 0.0501 0.5617 0 1303 0.2975 0.1387 15.02 
3 0.2414 0.0369 0.5467 0.0826 0.3052 0.0965 22.14 
4 0.2278 0.0295 0.5410 0.0570 0.3132 0.0573 25.04 
5 0.2111 0.0140 0.5198 0.0407 0.3087 0.0434 26.86 

number of portfoilo constituents: 6 
average stock variance 7/94- 12/96: 0.001866 

1/97 - 6/99: 0.008269 
t -stat of difference in stock variance: 24.19 

all t -values are of statistical s1gruficance at the I %-level. 
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Table 79: Portfolio diversification benefits, Oil Companies, Secondary 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 

but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 5, 
is presented as a ratio to the return variance of the average European stock. The random selection 

procedure was repeated 50 times for each portfolio of size n for both subperiods. The t-values of the 

subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 

7/94- 12/96 

portfolio ratio of variance 

siZe, n mean std. dev. 

2 0.4337 0.0604 

3 0.3508 0.0501 

4 0.3123 0.0421 

5 0.2864 0.0305 

number of portfoilo constituents: 

average stock variance 7/94- 12/96 : 
1/97- 6/99: 

t -stat of difference in stock variance: 

••• statistical significance at I% 

** statistical significance at 5% 

• statistical significance at 10% 

1/97-6/99 

ratio of variance difference in ratio of variance 

mean std. dev. mean std.dev. t -stat 

0.5594 0.2358 0.1257 0.2485 3.58*** 

0.4621 0.1554 0.1113 0.1560 5.04*** 

0.3446 0.0971 0.0323 0.1036 1.43 

0.3260 0.0585 0.0396 0.0689 1.99** 

6 

0.00358 

0.010262 
2.67*** 
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Table 80: Portfolio diversification benefits, Paper Products 

Portfolio diversification benefi ts resulting from random portfolio selection within an European industry 
but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 8, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 100 times for each portfolio of size n for both subperiods. The t -values of the 
subsequent two-sample t-test states the statistica l significance of the difference in variance ratios 

between subperiods. 

subperiod 

7/94- 12/96 

portfolio ra tio of variance 

siZe, n mean std. dev. 

2 0.75 19 0.211 0 

3 0.6568 0.1 628 
4 0.59 19 0.1245 
5 0.56 10 0.0956 
6 0.5247 0.0985 
7 0.5064 0.067 1 

8 0.4990 0.0505 

number of portfoilo constituents: 
average stock variance 7/94- 12/96 : 

1/97 - 6/99: 
t -stat of difference in stock variance: 

*** statistical significance at I% 

** statistical significance at 5% 

* statistical significance at I 0% 

1/97 -6199 

ratio of variance difference in ratio of variance 

mean std. dev. mean std.dev. t -stat 

0.6889 0.1985 -0.0629 0.29 14 -2.16** 

0.5930 0.1526 -0.0638 0.2502 -2 .55** 

0.5473 0.1325 -0.0447 0.1957 -2 .28** 

0.5101 0.0825 -0.0508 0.1130 -4 .51 *** 
0.4933 0.0766 -0.03 14 0. 1262 -2 .49** 
0.4910 0.0557 -0.0 154 0.0903 -1.70* 
0.4642 0.0498 -0.0348 0.074 1 -4.71 *** 

12 
0.005763 
0.0 11772 
3.14*** 
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Table 81: Portfolio diversification benefits, Broad line Retailers 

Portfolio diversification benefits resulting from random portfolio selection within an European industry 

but across countries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 6, 

is presented as a ratio to the return variance of the average European stock. The random selection 

procedure was repeated I 00 times for each portfolio of size n for both subperiods. The t -values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

portfolio 

siZe, n 

2 

3 

4 
5 
6 

subperiod 
7/94- 12/96 

ratio of variance 

mean 

0.4675 

0.3627 

0.3221 

0.2695 
0.2523 

std. dev. 

0 .1294 

0.1124 

0.0739 

0.0493 

0 .0409 

number of portfoilo constituents: 

average stock variance 7/94- 12/96: 

1/97-6/99 
t -stat of difference in stock variance: 

1/97 - 6/99 

ratio of variance 

mean std. dev. 

1.2392 1.3699 

0.8684 0.7045 

0.7292 0.4090 

0.6135 0.2419 
0.5083 0 .1747 

8 
0.004223 

0.02685 

43.61 

all t -values are of statistical significance at the I %-level. 
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difference in ratio of variance 

mean std.dev. t -stat 

0.7717 1.3475 5.73 
0.5057 0.7206 7.02 
0.4071 0.4238 9.61 
0.3440 0.2426 14.18 
0.2560 0.1774 10.01 



Table 82: Overview of portfolio diversification benefits within a country 

Overview of portfolio diversification benefi ts resulting from random portfolio selection within a country but 
across industries. The return variance of each country portfolio of size n = 2, 4, 8, and 16, is presented as a 
ratio to the return variance of the average European stock. The random selection procedure was repeated up 
to I 000 times for each portfolio of size n for both subperiods. The statistical significance refers to the 
t-values corresponding to the mean differences in variance ratios between subperiods. 

Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Netherlands 
Norway 
Portugal 
Spain 
Sweden 
Switzerland 
United Kingdom 

••• statistical significance at I% 

•• statistical significance at 5% 

statistical significance at I 0% 

portfolio size: n = 2 

ratio of variance 
7/94- 12/96 1/97-6/99 

0.4997 0.53 11 
0.3097 0.5238 
0.5488 0.5832 
1.1 328 1.0780 
0.632 1 0.6155 
0.4630 0.7583 
1.2394 1.7443 
0.3462 0.7068 
1.0402 1.0373 
0.4601 0.5647 
1. 1505 0.9016 
0.7054 1.0420 
0.6324 0.77 18 
0.77 10 0.4927 
0.4294 0.543 1 
0.50 12 0.45 13 
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portfolio size: n = 4 

ratio of variance 
mean diff. 7/94- 12/96 1/97-6/99 

0.0314 0.3642 0.4575 
0.2142*** 0.2353 0.4307 

0.0344 0.3746 0.4090 
-0.0544 0.8144 0.8430 

-0.0166* 0.4417 0.4757 
0.2954*** 0.3578 0.6297 
0.5049*** 0.7444 1.3916 
0.3606*** 0.2215 0.5404 

-0.0028 0.8650 0.91l 3 
0 .1046*** 0.3175 0.4093 
-0.2489*** 0.7213 0.7173 
0.3366*** 0.5173 0.9285 
0.1394*** 0.500 1 0.6643 
-0.2783*** 0.6059 0.371 8 
0.11 37*** 0.2876 0.4206 
-0.0499*** 0.3381 0.3012 

mean diff. 

0.0344*** 
0.1954*** 
0.0344** 

0.0286 
0.0340*** 
0.2719*** 
0.6471 *** 
0.3189*** 
0.0463*** 
0.0918*** 

-0.0039 
0.4 112*** 
0.164 1 *** 
-0.234 1 *** 
0.1331*** 
-0.0369*** 



Table 82: Overview of portfolio diversification benefits within a country, contd. 

Overview of portfolio diversification benefi ts resulting from random portfolio selection within a country but 
across industries. The return variance of each country portfolio of size n = 2, 4, 8, and 16, is presented as a 
ratio to the return variance of the average European stock. The random selection procedure was repeated up 
to I 000 times for each portfolio of size n for both subperiods. The statistical significance refers to the 
t-values corresponding to the mean differences in variance ratios between subperiods. 

Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Greece 
Ireland 
Italy 
Netherlands 
Norway 
Portugal 
Spain 
Sweden 
Switzerland 
United Kingdom 

••• statistica l significance at I% 

•• statistical significance at 5% 

statistical significance at 10% 

portfolio size: n = 8 

ratio of variance 
7/94- 12/96 1/97-6/99 

0.3042 0.3377 
0.1983 0.3883 
0.2822 0.3048 
0.6606 0.6864 
0.3462 0.4139 
0.2945 0.5709 
0.5582 1.2582 

n/a n/a 
0.7727 0.8462 
0.2560 0.3258 
0.5005 0.6478 
0.4377 0.8398 
0.4396 0.6189 
0.5497 0.3040 
0.2209 0.3647 
0.2553 0.2237 
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portfolio size: n = 16 

ratio of variance 
mean diff. 7/94- 12/96 1/97- 6/99 

0.0335*** n/a n/a 
0. 190 1 *** n/a n/a 
0.0226*** 0.2340 0.2549 
0.0259** n/a n/a 

0.0677*** 0.3003 0.3749 
0.2764*** 0.2671 0.5349 
0.7000*** 0.4394 1.1774 

n/a n/a n/a 
0.0734*** 0.724 1 0.8 141 
0.0698*** 0.2270 0.2929 
0.1473*** n/a n/a 
0.4021 *** n/a n/a 
0.1793*** 0.4 125 0.5855 
-0.2457*** 0.5006 0.2818 
0.1438*** 0. 1889 0.3328 
-0.03 16*** 0.2155 0.1849 

mean diff. 

n/a 
n/a 

0.0209*** 
n/a 

0.0746*** 
0.2677*** 
0.738*** 

n/a 
0.0901 *** 
0.0659*** 

n/a 
n/a 

0.1730*** 
-0.2 188*** 
0.1438*** 
-0.0306*** 



Table 83: Portfolio diversification benefits, Austria 

Portfolio diversification benefits resulting from random portfolio selection within a country 
but across industries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 9, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 100 times for each portfolio of size n for both subperiods. The t -values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 

portfolio ratio of variance 

SIZe, n mean std. dev. 

2 0.4997 0.1250 

3 0.4181 0.1025 
4 0.3642 0.069 1 

5 0.3360 0.0607 

6 0.3237 0.0474 

7 0.32 15 0.0376 

8 0.3042 0.0349 

9 0.3012 0.022 1 

number of portfoilo constituents: 
average stock variance 7/94- 12/96: 

1197- 6/99: 
t -stat of difference in stock variance: 

; ••• stattsltcal significance at I% 

•• statistical significance at 5% 

* statistical significance at I 0% 

1/97- 6/99 

ratio of variance difference in ratio of variance 

mean std. dev. mean std.dev. t -stat 

0.53 11 0.1739 0.0314 0.2161 1.45 

0.4575 0.1304 0.0394 0. 1722 2.21 ** 

0.3986 0.1001 0.0344 0.1 146 2.99*** 

0.3914 0.0778 0.0555 0.1037 5.35*** 

0.3687 0.0708 0.0450 0.0876 5.13*** 

0.3565 0.0609 0.0350 0.0668 5.24*** 

0.3377 0.0429 0.0335 0.0553 6.05*** 
0.3274 0.0417 0.0262 0.0488 5.36*** 

12 
0.003767 
0.009539 
17.32*** 
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Table 84: Portfolio diversification benefits, Belgium 

Portfolio diversification benefits resulting from random portfolio selection within a country 

but across industries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , I 0, 
is presented as a ratio to the return variance of the average European stock. The random selection 

procedure was repeated I 00 times for each portfolio of size n for both subperiods. The t-values of the 

subsequent two-sample t-test states the statistica l significance of the difference in variance ratios 

between subperiods. 

subperiod 

7/94- 12/96 1/97-6199 

portfolio ratio of variance ratio of variance difference in ratio of variance 

siZe, n mean std. dev. mean std. dev. mean std.dev. I -stat 

2 0.3097 0 .1369 0.5238 0.0974 0.2142 0.1766 12.13 
3 0.2585 0.0922 0.4672 0.0846 0.2087 0.1413 14.77 
4 0.2353 0.0610 0.4307 0.0508 0.1954 0.080 1 24.39 
5 0.2 143 0.0469 0.4 162 0.0497 0.20 19 0.0609 33. 12 
6 0.2088 0 .0394 0.4038 0 .0343 0.1950 0.0540 36.09 
7 0.2067 0.0303 0.3988 0.0346 0 .1921 0.0524 36.66 
8 0.1983 0.0269 0.3883 0.032 1 0. 190 1 0.0384 49.48 
9 0.1944 0.0236 0.3882 0 .0279 0.1938 0 .0374 5 1.70 
lO 0.1833 0.0 188 0.3883 0 .0259 0.205 1 0.0346 59.27 

number of portfoi lo constituents: 14 
average stock variance 7/94 - 12/96: 0.002299 

1/97 -6/99: 0.008447 
t -stat of difference in stock variance: 15.87 

all I -values are of statistical s1grnficance a t the I %-level. 
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Table 85: Portfolio diversification benefits, Denmark 

Portfolio diversification benefits resulting from random portfolio selection within a country 

but across industries . The return variance of each portfolio, starting with portfolios of size n = 2, ... , 20, 

is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 500 times for each portfolio of size n for both subperiods. 'The t -values of the 

subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods . 

sub period 

7/94- 12/96 

portfolio ratio of variance 

siZe, n mean std. dev. 

2 0.5488 0.3344 

3 0.4234 0.2042 

4 0.3746 0.1586 

5 0.3346 0 .1222 

6 0.2983 0 .0923 

7 0.2966 0.0874 

8 0.2822 0.0794 

9 0.2705 0 .0686 

10 0.2572 0.052 1 

12 0.2492 0.0501 

14 0.2436 0 .0368 

16 0.2340 0.0360 

18 0.2283 0.0267 

20 0.2271 0 0235 

number of portfoilo constituents: 
average stock variance 7/94- 12/96: 

1197-6/99: 
/ -stat of difference in stock variance: 

i ***statistical significance at I o/o 

** statistical significance at 5% 

* statistical significance at 1 0% 

1/97-6/99 

ratio of variance difference in ratio of variance 

mean std. dev. mean std.dev. t -stat 

0.5832 0.4057 0 .0344 0.5459 1.41 

0.468 1 0.3373 0 .0447 0.3934 2.54** 

0.4090 0.2674 0 .0344 0.3051 2.52** 

0.3613 0.1773 0 .0268 0.2259 2.65*** 

0.3383 0.1502 0.0399 0.1746 5.12*** 

0.3165 0.1390 0 .0200 0.1689 2.64*** 

0.3048 0.11 70 0 .0226 0.1447 3.49*** 

0.2922 0. 11 75 0.02 17 0.1296 3.74*** 

0.289 1 0.1087 0.0320 0.1305 5.48*** 

0.2672 0.084 1 0 .0180 0.0959 4.19*** 
0.2488 0.056 1 0.005 1 0.0657 176* 

0.2549 0.0553 0.0209 0.0659 7.07*** 
0.2488 0.0446 0 .0205 0.0533 8.59*** 
0.2405 0.034 1 0.0134 0.04 18 7.18*** 

26 
0 .004584 

0.0 1171 3 

8.66*** 
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Table 86: Portfolio diversification benefits, Finland 

Portfolio diversification benefits resulting from random portfolio selection within a country 
but across industries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 10, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 100 times for each portfolio of size n for both subperiods. The t -values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 

portfolio ratio of variance 

siZe, n mean std. dev. 

2 1.1328 0.3565 

3 0.8644 0.1 910 
4 0.8144 0.1926 
5 0.7389 0.1214 
6 0.6860 0.1407 

7 0.6871 0.1079 

8 0.6606 0.0803 
9 0.6529 0.0795 

10 0.6222 0.0575 

number of portfoilo constituents: 
average stock variance 7/94 - 12/96: 

1/97- 6/99 
/-stat of difference in stock variance: 

*** statistical significance at I% 

** statistical significance at 5% 

* statistical significance at I 0% 

1197-6/99 

ratio of variance difference in ratio of variance 
mean std. dev. mean std.dev. t -stat 

1.0780 0.9633 -0.0544 1.0285 -0.53 
0.9561 0.5958 0.0917 0.64 11 1.43 
0.8430 0.3842 0.0286 0.4235 0.67 
0.7443 0.2154 0.0053 0.24 14 0.22 
0.7324 0.2061 0.0464 0.2349 I. 98** 
0.6914 01360 0.0043 0.1687 0.25 
0.6864 0.1081 0.0259 0.1235 2.09** 
0.6710 0.0773 0.0180 0.1042 1.73* 
0.6490 0.0766 0.0268 0.1022 2.62*** 

14 
0.008593 
0.022653 
14 .03*** 
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Table 87: Portfolio diversification benefits, France 

Portfolio diversification benefits resulting from random portfolio selection within a country 
but across industries. The return variance of each portfolio, starting with portfolios of size n = 2, . .. , 20, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated I 000 times for each portfolio of size n for both subperiods. lbe t -values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 
between subperiods. 

subperiod 
7/94- 12/96 

portfolio ratio of variance 

stze, n mean std. dev. 

2 0.6321 0.2433 
3 0.5056 0.1548 
4 0.4417 0 1162 
5 0.4031 0.0951 
6 0.3778 0.0826 
7 0.3598 0.0742 
8 0.3462 0.0675 
9 0.3355 0.0624 
10 0.3271 0.0578 
12 0.3 143 0.0504 
14 0.3054 0.0488 
16 0.3003 0.0421 
18 0.2928 0.0377 
20 0.2888 0.0345 

number of portfoilo constituents: 
average stock variance 7/94 - 12/96: 

1/97- 6/99: 
I -stat of difference in stock variance: 

*** statistical significance at I% 

** statistical significance at 5% 

* statistical significance at I 0% 

1/97-6199 

ratio of variance difference in ratio of variance 
mean std. dev. mean std.dev. I -stat 

0.6 155 0.2051 -0.0166 0.3123 -1.68* 
0.5236 0.1387 0.0 18 1 0.2060 2.78*** 
0.4757 0.1216 0.0340 0.1728 6.22*** 
0.4549 0.1018 0.0518 0.1417 11 .55*** 
0.4383 0.0983 0.0605 0.1310 14.61*** 
0.4267 0.0887 0.0669 0.1179 17.96*** 
0.4139 0.0748 0.0677 0.1079 19.85*** 
0.4008 0.0680 0.0653 0.0928 22.23*** 
0.3994 0.0676 0.0723 0.0932 24.54*** 
0.3928 0.0636 00785 0.08 14 30.51 *** 
0.3849 0.0518 0 0795 0.0671 37.44*** 
0.3749 0.0469 0.0746 0.0579 40.73*** 
0.3729 0.0478 0.0800 0.0579 43.65*** 
0.3645 0.0414 0.0787 0.0554 44.86*** 

65 
0.005 173 
0.010823 
18.94*** 
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Table 88: Portfolio diversification benefits, Germany 

Portfolio diversification benefits resulting from random portfolio selection within a country 
but across industries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 20, 

is presented as a ratio to the return variance of the average European stock. The random selection 

procedure was repeated 500 times for each portfolio of size n for both subperiods. The t-values of the 

subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 

7/94- 12/96 1197 -6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 

siZe, n mean std. dev. mean std. dev. mean std.dev. I -stat 

2 0.4630 0.1692 0.7583 0.2090 0.2954 0.2758 23.95 

3 0.3973 0.1141 0.6612 0.1494 0.2639 0.1920 30.73 

4 0.3578 0 .0897 0.6297 0 .1354 0.27 19 0.1643 37.01 

5 0.3263 0.0639 0.6049 0.0995 0.2786 0.1110 56.06 

6 0.3 161 0.0595 0.5894 0.0918 0.2733 0.1070 57.13 

7 0.3075 0.0570 0.5743 0.0827 0.2669 0.0998 59.75 

8 0 .2945 0.0476 0.5709 0.0857 0.2764 0.0974 63 .44 

9 0.2870 0.049 1 0.5574 0.0801 0.2704 0.09 17 65.19 

10 0.2894 0.0427 0.5489 0.07 12 0.2595 0.0825 70.3 
12 0.2799 0.0366 0.5417 0.0555 0.26 18 0.0668 87.57 
14 0.2698 0.0324 0.5375 0.0582 0.2677 0.0609 98.18 
16 0.267 1 0 .0246 0.5349 0.0503 0.2677 0.057 1 104.86 
18 0.2633 0.0237 0.5320 0.034 1 0.2687 0.0429 140.02 

20 0.2589 0.0194 0.5252 0.0325 0.2663 0.0363 163 .97 

number of portfoilo constituents : 37 

average stock variance 7/94- 12/96: 0.003577 

1/97-6/99: 0.0 1239 
I -stat of difference in stock variance: 11 .69 

all I -values are of statistical s1gruficance at the I %-level. 

272 



Table 89: Portfolio diversification benefits, Greece 

Portfolio diversification benefits resulting from random portfolio selection within a country 
but across industries. The return variance of each portfolio, starting with portfolios of size n == 2, ... , 20, 

is presented as a ratio to the return variance of the average European stock. The random selection 

procedure was repeated 200 times for each portfolio of size n for both subperiods. The t-values of the 

subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 

7/94- 12/96 1/97- 6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 

siZe, n mean std. dev. mean std. dev. mean std.dev. I -stat 

2 1.2394 1.1132 1.7443 0.5788 0.5049 1.1973 5.96 

3 0.8819 0.5618 1.5329 0.4311 0 .6510 0.6820 13 .50 

4 0.7444 0.3829 1.3916 0.3428 0.6471 0.4910 18.64 

5 0.6827 0.3145 1.3705 0.2933 0.6878 0.4446 21.88 

6 0.6160 0.2141 1.3070 0.2373 0.6909 0.3339 29.27 

7 0.5901 0.1593 1.3089 0.1898 0.7188 0.2423 41.96 

8 0.5582 0.1403 1.2582 0.1867 0.7000 0.2225 44.49 

9 0.5327 0.1240 1.2656 0 1882 0.7329 0.2339 44.31 

10 0.5132 0.1096 1.2276 0.1551 0.7144 0.1991 50.75 

12 0.4774 0.0795 1.2142 0.1460 0.7369 0.1793 58.13 

14 0.4503 0.0595 1.2030 0.1080 0.7527 0.1116 95.41 

16 0.4394 0.0488 1.1774 0.0762 0.7380 0.0895 116.64 

18 0.4279 0.0242 1.1663 0.0626 0.7385 0.0654 159.77 

20 0.4164 0.0185 1.1638 0.0452 0.7474 0.0481 220.03 

number of portfoilo constituents: 22 

average stock variance 7/94 - 12/96: 0.010819 

1197 - 6/99: 0.028837 
I -stat of difference in stock variance: 5.35 

all I -values are of statistical s1gruficance at the I %-level. 
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Table 90: Portfolio diversification benefits, Ireland 

Portfolio diversification benefits resulting from random portfolio selection within a country 
but across industries. The return variance of each portfolio, starting with portfolios of size n = 2, .. . , 6, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 1 00 times for each portfolio of size n for both subperiods. The t -values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94 - 12/96 1/97- 6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 
siZe, n mean std. dev. mean std. dev. mean std.dev. t -stat 

2 0.3462 0.0979 0.7068 0.2157 0.3606 0.2189 16.47 
3 0.2715 0.0583 0.5900 0.1387 0.3186 01636 19.48 
4 0.22 15 0.0360 0.5404 0.1024 0.3189 0.1065 29.93 
5 0.1956 0.0273 0.5116 0.0812 0.3159 0.0851 37.11 
6 0.1809 0.0172 0.4919 0.055 1 0.3 11 0 0.0577 53 .94 

number of portfoilo constituents: 8 
average stock variance 7/94 - 12/96: 0.003027 

1/97 - 6/99: 0.0 12469 
t -stat of difference in stock variance: 19.57 

all t -values are of statistical significance at the I %-level. 
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Table 91: Portfolio diversification benefits, Italy 

Portfolio diversification benefits resulting from random portfolio selection within a country 
but across industries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 20, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 500 times for each portfolio of size n for oc;th subperiods. The t-values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 

portfolio ratio of variance 

s!Ze, n mean std. dev. 

2 1.0402 0.3697 
3 0.9277 0.2539 
4 0.8650 0.2190 

5 0.82 17 0.1856 
6 0.7996 0.1778 
7 0.7738 0.1412 

8 07727 0.1326 

9 0.7702 0.1200 
10 0.7425 0.1207 
12 0.7256 0.0884 
14 0.7243 0.0863 
16 0.7241 0.0682 

18 0.7139 0.0584 
20 0.7092 0.0493 

number of portfoilo constituents: 

average stock variance 7/94- 12/96: 
1/97- 6/99: 

I -stat of difference in stock variance: 

*** statistical significance at I% 

** statistical significance at 5% 

* statistical significance at I 0% 

1/97-6/99 

ratio of variance difference in ratio of variance 
mean std. dev. mean std.dev. I -stat 

1.0373 0.2575 -0.0028 0.4416 -0.14 
0.9449 0.2013 0.0172 0.3242 1.19 
0.9113 0.1685 0.0463 0.2801 3.69*** 
0.8800 0.1460 0.5830 0.2466 5.29*** 
0.8635 0.1377 0.0639 0.2214 6.46*** 
0.8590 0.1149 0.0853 0.1882 10.13*** 
0.8462 0.0988 0.0734 0.1644 9.98*** 
0.842 1 0.0982 0.07 19 0.1497 10.74*** 
0.8329 0.0907 0.0904 0. 1589 12.73*** 
0.8237 0.0739 0.098 1 0 1129 19.43*** 
0.8128 0.0689 0.0885 0.0994 19.92*** 
0.8 14 1 0.0586 0.0901 0.0948 21.22*** 
0.8144 0.0527 0.1200 0.0779 28.79*** 
0.8018 0.0422 0.0926 0.0703 29.47*** 

28 
0.007354 
0.0 1572 1 
12. 13*** 
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Table 92: Portfolio diversification benefits, Netherlands 

Portfolio diversification benefits resulting from random portfolio selection within a country 

but across industries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 16, 

is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 200 times for each portfolio of size n for both subperiods. The t-values of the 

subsequent two-sample t-test states the statistical significance of the dilference in variance ratios 

between subperiods. 

subperiod 

7/94- 12/96 1/97- 6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 

siZe, n mean std. dev. mean std. dev. mean std .dev. t -stat 

2 0.460 1 0.2396 0.5647 0.2 143 0. 1046 0.3224 4.49 

3 0.3779 0.1576 0.4570 0 1340 0.0791 0.2303 4.86 
4 0.3 175 0. 111 5 0.4093 0 .0969 0.09 18 0. 1494 8.69 

5 0.2858 0.0767 0.3689 0.0769 0.083 1 0.1092 10.76 

6 0.28 12 0.0723 0.3495 0.0694 0.0683 0.09 17 10.54 
7 0.2771 0.0654 0.3403 0 .0677 0.0632 0.0873 10.24 

8 0.2560 0.053 1 0.3258 0.0549 0.0698 0.08 12 12.15 
9 0.2554 0.0562 0.3180 0.0595 0.0626 0.0794 11.14 
10 0.2409 0.0377 0 .3203 0.0466 0.0794 0.0540 20.78 
12 0.2254 0.0345 0.3020 0.0327 0.0766 0.0432 25.05 
14 0.2399 0.0222 0.2972 0.0259 0.0574 0.0323 25.10 
16 0.2270 0.0 152 0.2929 0.0 179 0.0659 0.0246 37.91 

number of portfoilo constituents: 18 

average stock variance 7/94- 12/96 : 0.00366 1 

1/97 -6/99 0.010283 
t -stat of difference in stock variance: 4.78 

all t -values are of statistica l s1gruficance at the I %-level. 
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Table 93: Portfolio diversification benefits, Norway 

Portfolio diversification benefits resulting from random portfolio selection within a country 
but across industries. The return variance of each portfolio, starting with portfolios of size n = 2, .. . , 14, 

is presented as a ratio to the return variance of the average European stock. The random selection 

procedure was repeated 200 times for each portfolio of size n for both subperiods. The t -values of the 

subsequent two-sample t-test states the statistical signi ficance of the difference in variance ratios 

between subperiods. 

subperiod 

7/94 - 12/96 

portfolio ratio of variance 

SIZe, n mean std. dev. 

2 1.1505 1.2632 

3 0.8264 0.6658 

4 0.72 13 0.4334 

5 0.6109 0.2982 

6 0.5695 0 .2396 

7 0.5263 0.1855 

8 0.5005 0 1367 

9 0.4708 0.1111 
10 0.4529 0.0939 

12 0.4089 0.0627 

14 0.3953 0.0453 

number of portfoilo constituents : 

average stock variance 7/94 - 12/96: 

1/97 -6/99 
t -stat of difference in stock variance: 

*** statistical significance at I% 

** statistical significance at 5% 

* statistical significance at I 0% 

1/97 -6/99 

ratio of variance difference in ratio of variance 

mean std. dev. mean std.dev. t -stat 

0.90 16 0.4006 -0.2489 1.3247 -2 .66*** 

0.7729 0.2737 -0.0535 0.6846 -1.1 1 

0.7173 0.1885 -0 0039 0.4632 -0.12 

0.6939 0.1 728 0 .0830 0.3337 3.52*** 

0.6773 0. 164 1 0 .1078 0.2925 5.21 *** 

0.6394 0.1259 0.113 1 0.2278 7.01 *** 
0.6478 0.1017 0.1473 0. 1762 11 .82*** 

0.6296 0.0727 0.1588 0.1327 16.93*** 
0.6073 0.0796 0.1544 0.133 1 16 .41*** 

0.6025 0.0608 0.1936 0 .0845 32.42*** 
0.592 1 0.04 18 0.1967 0.0598 46.54** * 

17 

0.0102 13 

0.0 15 148 

1.953* 
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Table 94: Portfolio diversification benefits, Portugal 

Portfolio diversification benefits resulting from random portfolio selection within a country 
but across industries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 9, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 100 times for each portfolio of size n for both subperiods. The t-values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 1/97-6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 

siZe, n mean std. dev. mean std. dev. mean std.dev. I -stat 

2 0.7054 0.2498 1.0420 0.1785 0.3366 0.3207 10.49 

3 0.5719 0 1363 0.9524 0.1274 0.3805 0.1800 21.14 

4 0.5173 0.1020 0.9285 0.0876 0.4112 0.1336 30.77 

5 0.4884 0.0852 0.8913 0.0894 0.4029 0.1203 33.51 
6 0.4881 0.0704 0.8683 0.0746 0.3803 0.1060 35.87 
7 0.4444 0.0555 0.863 1 0.0568 0.4188 0.0748 55.97 
8 0.4377 0.0438 0.8398 0.0453 0.4021 0.0558 72.11 
9 0.4251 0.0377 0.0845 0.0385 0.4 199 0.0547 76.76 

number of portfoilo constituents: 12 
average stock variance 7/94 - 12/96: 0.005403 

1/97-6/99: 0.015846 
t -stat of difference in stock variance: 12.33 

all I -values are of statistical s1gmficance at the I %-level. 
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Table 95: Portfolio diversification benefits, Spain 

Portfolio diversification benefits resulting from random portfolio selection within a country 
but across industries. The return variance of each portfolio, starting with portfolios of size n = 2, .. . , I 8, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 200 times for each portfolio of size n for both subperiods. The t-values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 1/97-6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 

siZe, n mean std. dev. mean std. dev. mean std.dev. t -stat 

2 0.6324 0.1989 0.7718 0.2027 0.1394 0.2802 7.04 
3 0.5378 0.1506 0.7057 0.1381 0.1679 0.2146 I 1.06 
4 0.5001 0.1066 0.6643 0. lOll 0.1641 0.1597 14.54 
5 0.4744 0.09 15 0.6394 0.0888 0.1649 0.1351 17.27 
6 0.4533 0.0875 0.6340 0.0771 0.1807 0.1141 22 .39 
7 0.4484 0.0686 0.6182 0.0694 0.1698 0.0958 25.07 
8 0.4396 0.0674 0.6189 0.0607 0.1793 0.0774 32.78 
9 0.4382 0.0641 0.6027 0.0553 0.1645 0.0838 27.77 
10 0.4265 0.0599 0.5944 0.0468 0.1 679 0.0773 30.73 
12 0.4213 0.0457 0.5987 0.0369 0.1774 0.0599 41.81 
14 0.4 I 8 I 0.0397 0.5828 0.0246 0.1647 0.0483 48.19 
16 0.4125 0.0279 0.5855 0.0243 0.1730 0.0386 63 .46 
18 0.3996 0.0181 0.5795 0.0151 0.1799 0.0237 107.51 

number of portfoilo consti tuents: 20 
average stock variance 7/94- 12/96: 0.004465 

1/97-6/99: 0.0 12022 
t -stat of difference in stock variance: 18. 17 

all t -va lues are of statistical s1gruficance at the I %-level. 
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Table 96: Portfolio diversification benefits, Sweden 

Portfolio diversification benefits resulting from random portfolio selection within a country 
but across industries. lbe return variance of each portfolio, starting with portfolios of size n = 2, ... , 20, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 200 times for each portfolio of size n for both subperiods. The t -values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 1/97 - 6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 

siZe, n mean std. dev. mean std. dev. mean std.dev. t -stat 

2 0.7710 0. 1677 0.4927 0.1541 -0.2783 0.2241 -17.56 

3 0.6813 0.1437 0.4034 0 1139 -0.2779 0.1834 -21.43 
4 0.6059 0.1160 0.3718 0.0888 -0.2341 0.1406 -23.55 
5 0.5780 0.0939 0.3389 0.0735 -0.2392 0 1122 -30.15 

6 0.5558 0.0779 0.32 17 0.0619 -0.2340 0.0931 -35.55 
7 0.5473 0.0768 0.3142 0.0456 -0.2331 0.0881 -37.42 

8 0.5497 0.0802 0.3040 0.0539 -0.2457 0.0889 -3908 
9 0.5162 0.0675 0.3056 0.0504 -0.2106 0.0863 -34.51 
10 0.5167 0.0516 0.2984 0.0479 -0.2 183 0.0746 -41.36 
12 0.5133 0.0561 0.2850 0.0369 -0.2283 0.0687 -46.99 
14 0.5035 0.0477 0.271 6 0.0402 -0.23 19 0.0652 -50.30 
16 0.5006 0.0419 0.2818 0.0272 -0.2188 0.0506 -61.08 
18 0.4948 0.0289 0.2686 0.0206 -0.2262 0.0358 -89.43 
20 0.4925 0.0245 0.2650 0.0175 -0.2275 0.030 1 -106.77 

number of portfoilo constituents : 25 
average stock variance 7/94 - 12/96: 0.005585 

1/97-6/99: 0.008995 
t -stat of difference in stock variance: 11 .49 

all t -values are of statistical s1gruficance at the 1 %-level. 
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Table 97: Portfolio diversification benefits, Switzerland 

Portfolio diversification benefits resulting from random portfolio selection within a country 
but across industries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 20, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 200 times for each portfolio of size n for both subperiods. The t-values of the 
subsequent two-sample t-test states the statistical signi ficance of the difference in variance ratios 
between subperiods. 

subperiod 
7/94 - 12/96 1/97 -6/99 

portfolio ratio of variance ra tio of variance difference in ratio of variance 
siZe, n mean std. dev. mean std. dev. mean std.dev. t -stat 

2 0.4294 0.1596 0.543 1 0.1991 0.1137 0.2626 6.12 
3 0.3355 0.0952 0.462 1 0. 14 17 0. 1266 0.1686 10.62 
4 0.2876 0.0692 0.4206 0. 11 95 0.13 31 0.1378 13 .66 
5 0 .2619 0.056 1 0.3902 0.0879 0.1283 0.111 9 16.22 
6 0.244 1 0.0542 0.38 12 0.09 12 0.1371 0.0932 20.80 
7 0.2357 0.0498 0.3658 0.0753 0 130 1 0.0949 19.38 
8 0.2209 0.0370 0.3647 0.0649 0.1438 0.0747 27.22 
9 0.2098 0.0396 0.3657 0.0592 0.1559 00738 28.87 
10 0 .2 111 0 .0325 0.340 1 0.0473 0.1290 0.059 1 30.88 
12 0. 1966 0.0220 0.3378 0.0387 0.14 12 0.0434 46.02 
14 0 .1 936 0.0 189 0.3455 0.0425 0.1519 0.049 1 43 .79 
16 0. 1889 0.0147 0.3328 0.0349 0.1438 0.0357 56.99 
18 0 1853 0.0 140 0.3283 0.0221 0.1430 0.0234 86.86 
20 0 1802 0.0864 0.3245 0.0207 0 1443 0.0221 92.73 

number ofportfoi1o constituents: 23 
average stock variance 7/94- 12/96: 0.003606 

1/97 - 6/99: 0.009563 
t -stat of difference in stock variance: 17.17 

all t -values are of statistical significance at the I %-level. 
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Table 98: Portfolio diversification benefits, United Kingdom 

Portfolio diversification benefits resulting from random portfolio selection within a country 
but across industries. The return variance of each portfolio, starting with portfolios of size n = 2, ... , 20, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 1000 times for each portfolio of size n for both subperiods. The t-values of the 
subsequent two-sample t-test states the stati stical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 1/97- 6/99 

portfolio ratio of variance ratio of variance difference in ratio of variance 

siZe, n mean std. dev. mean std. dev. mean std.dev. t -stat 

2 0.5012 0.2283 0.4513 0.1998 -0.0499 0.2999 -5 .26 

3 0.3933 0.1304 0.3421 0.1444 -0.05 12 0.1979 -8.18 

4 0.3381 0.0934 0.3012 0.1238 -0.0369 0.1517 -7.69 

5 0.3071 0.0795 0.2704 0.1057 -0.0366 0.1366 -8.49 

6 0.2830 0.0634 0.2540 0.0998 -0.0290 0.1150 -7 .97 

7 0.2684 0.0559 0.2355 0.0821 -0.0329 0.0963 -10.83 

8 0 .2553 0.0507 0.2237 0.0788 -0.0316 0.0926 -10.79 

9 0.246 1 0.0452 0.2 156 0.0697 -0.0305 0.0845 -11.39 

10 0.24 14 0.0455 0.2077 0.0701 -0.0336 0.08 19 -12.99 

12 0 .2293 0.0382 0.2023 0.0636 -0.0269 0.0700 -12.18 

14 0.2252 0.0376 0.1912 0.0491 -0.0339 0.0594 -18.10 

16 0.2 155 0.0330 0.1849 0.0528 -0.0306 0.0685 -14.13 

18 0.2 154 0.0304 0.1857 0.0489 -0 0297 0.0602 -1 5.62 

20 0.2122 0.0299 0.1786 0.0442 -0.0336 0.0536 -19.83 

number ofportfoilo constituents: 124 
average stock variance 7/94 - 12/96: 0.004227 

1/97- 6/99: 0.009 123 
t -stat of difference in stock variance: 17.83 

all t -values are of stahshcal s1gruficance at the I %-level. 
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Table 99: Mean variances of European country portfolios 

Overview of portfolio diversification benefits resulting from random portfolio selection within a European country but 
across industries. Using monthly return data, the table presents mean variances of each industry portfolio of size 
n = 2, 4, 8, and 16. The t-values refer to the difference between overall mean variances, and are significant at the !%-level. I 

portfolio size: n = 2 portfolio size: n = 4 portfolio size: n = 8 portfolio size: n = 16 

mean variance mean variance mean vanance mean vanance 
7/94 - 12/96 1/97 - 6/99 7/94 - 12/96 1197 - 6/99 7/94 - 12/96 1/97 - 6/99 7/94 - 12/96 1/97 - 6/99 

Austria 0.002574 0.006448 0.001876 0.005554 0.00 1567 0.004100 n/a n/a 
Belgium 0.00 1595 0.006359 0.00 1212 0.005229 0.001021 0.004714 n/a n/a 

Denmark 0.002827 0.007080 0.001930 0.004965 0.001454 0.003700 0.001205 0.003094 
Finland 0.005835 0.013087 0.004195 0.010234 0.003403 0.008333 n/a n/a 

France 0.003256 0.007472 0.002275 0.005775 0.001783 0.005025 0.001547 0.004551 

Germany 0.002385 0.009206 0.001843 0.007645 0.001517 0.006931 0.001376 0.006494 

Greece 0.006384 0.021176 0.003834 0.0 16894 0.002875 0.015275 0.002263 0.014294 

Ireland 0.001783 0.008581 0.001141 0.006560 n/a n/a n/a n/a 
Italy 0.005358 0.012593 0.004456 0.011063 0.003980 0.010273 0.003730 0.009883 

Netherlands 0.002370 0.006855 0.001635 0.004969 0.001319 0.003955 0.001169 0.003556 

Norway 0.005926 0.0 10945 0.003715 0.008708 0.002578 0.007864 n/a n/a 
Portugal 0.003634 0.012650 0.002665 0.01 1272 0.002255 0.010195 n/a n/a 
Spain 0.003257 0.009370 0.002576 0.008065 0.002264 0.007513 0.002125 0.007108 

Sweden 0.003971 0.005981 0.003121 0.004514 0.002832 0.003691 0.002579 0.003421 

Switzerland 0.002212 0.006593 0.001481 0.005106 0.001138 0.004427 0.000973 0.004040 
United Kingdom 0.002582 0.005479 0.001742 0.003657 0.001315 0.002716 0.001110 0.002245 • 

overall 0.003497 0.009367 0.002481 0.0075 13 0.002087 0.006581 0.001808 0.005869 
t-value 7.85 7.16 5.98 3.88 
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Table 100: Mean variances of European industry portfolios 

Overview of portfolio diversification benefits resulting from random portfolio selection within an European industry but 
across countries. Using monthly return data, the table presents mean variances of each industry portfolio of size 
n = 2, 4, 8, and 16. The t-values refer to the difference between overall mean variances, and are significant at the 1 %-level. 

portfolio size: n = 2 portfolio size: n = 4 portfolio size: n = 8 portfolio size: n = 16 

mean variance mean variance mean variance mean variance 
7/94- 12/96 1/97- 6199 7/94 - 12/96 1/97- 6/99 7/94 - 12/96 1197 - 6/99 7/94- 12/96 1/97- 6199 

Airlines 0.003853 0.005377 nla n/a n/a nla n/a n/a 
Banks 0.002309 0.010308 0.001458 0.007863 0.001041 0.006525 0.000808 0.005859 

I Beverages 0.001994 0.004709 0.001437 0.003698 n/a n/a n/a nla 
Building Materials 0.002730 0.007019 0.001667 0.004966 0.001263 0.004043 0.000964 0.003443 
Chemicals 0.002070 0.006002 0.001319 0.004514 0.000855 0.003861 nla n/a 
Communications Tech. 0.005674 0.012755 0.003413 0.009524 n/a n/a n/a n/a 
Conglomerates 0.003739 0.009260 0.002368 0.006272 0.001835 0.005133 n/a n/a 
Diversified Financials 0.002609 0.007460 0.001657 0.005520 0.001171 0.004702 n/a n/a 
Electrical Utilities 0.002447 0.003122 0.001490 0.002071 0.001075 0.001468 n/a nla 
Food 0.002152 0.007493 0.001337 0.004631 0.001000 0.003207 0.000766 0.002377 
Food Retailers & Wholes. 0.002367 0.004831 0.001536 0.003354 0.001082 0.002599 n/a nla 
Heavy Construction 0.004012 0.008914 0.002421 0.006015 0.00 1630 0.004273 n/a n/a 
Industrial, Diversified 0.002751 0.007181 0.001804 0.005733 0.001447 0.004988 0.001117 0.004599 
Insurance 0.004320 0.006363 0.002450 0.004903 0.001715 0.004188 0.001219 0.003746 
Marine Transportation 0.002929 0.014779 0.002019 0.011722 n/a n/a n/a n/a 

I Media 0.002432 0.005235 0.001600 0.002963 n/a n/a n/a n/a 
Oil Companies, Majors 0.001361 0.006819 0.001173 0.006568 n/a n/a n/a n/a 

I 
i 

Oil Companies, Secondary 0.002234 0.006791 0.001609 0.004183 nla n/a n/a n/a 
Paper Products 0.003873 0.008363 0.003049 0.006644 0.002570 0.005635 n/a n/a 
Retailers, Broadline 0.002408 0.015044 0.001659 0.008852 n/a nla n/a n/a 

overall 0.002913 0.007891 0.001867 0.005789 0.001390 0.004219 0.000975 0.004005 
t-value 7.28 7.75 7.98 5.17 
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Table 101: Mean variance comparison 

Overview of portfolio diversification benefits resulting from random portfolio selection within an European industry but 
across countries (industry portfolio), within a country but across industries (country portfolio), and across countries and 
industries (country/industry portfolio) . Using monthly return data, the table presents mean variances of each portfolio 
of size n = 2, 4, 8, and 16, and any changes thereoffrom subperiod 7/94- 12/96 to subperiod 1197-6/99. 

portfolio size: n = 2 portfolio size: n = 4 portfolio size: n = 8 portfolio size: n = 16 

mean variance mean variance mean variance mean variance 
7/94 - 12/96 1197 - 6/99 7/94- 12/96 1/97-6/99 7/94 - 12/96 1197 - 6/99 7/94- 12/96 1/97-6/99 

mean variance of: 

industry portfolio 0.002913 0.007891 0.001867 0.005789 0.001390 0.004219 0.000975 0.004005 
country portfolio 0.003497 0.009367 0.002481 0.007513 0.002087 0.006581 0.001808 0.005869 I 

country/industry portf. 0.002894 0.007289 0.001753 0.004881 0.001176 0.003681 0.000882 0.003065 ' 

percentage increase in 
mean variance of: 

industry portfolio 171 210 204 311 
country portfolio 168 203 215 225 
country/industry portf. 152 179 213 248 
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Table 102: Portfolio diversification benefits, European Union 

Portfolio diversification benefits resulting from random portfolio selection across countries 
and industries. The return variance of each portfolio, starting with portfolios of size n = 2, . .. , 100, 
is presented as a ratio to the return variance of the average European stock. The random selection 
procedure was repeated 5000 times for each portfolio of size n for both subperiods The t-values of the 
subsequent two-sample t-test states the statistical significance of the difference in variance ratios 

between subperiods. 

subperiod 
7/94- 12/96 1197-6/99 

portfolio variance ratio variance ratio difference in variance ratio 

siZe, n mean std. dev. mean std. dev. mean std.dev. I -stat 

2 0.5618 0.4291 0.6004 0.3409 0.0386 0.5507 4.96 

3 0.4070 0.2324 0.4688 0.2198 0.0618 0.3152 13 .86 
4 0.3403 0.1757 0.402 1 0.1640 0.0618 0.2427 18.00 
5 0.2944 0 1278 0.3643 0.1385 0.0699 0.1871 26.43 
6 0.2653 0.1025 0.3354 0.1187 0.0700 0.1536 32.23 
7 0.2434 0.0873 0.3172 0.1029 0.0738 0.1322 39.45 
8 0.2283 0.0708 0.3032 0.0963 0.0749 0.11 92 44.42 
9 0.2147 0.0689 0.2917 0.0865 0.0770 0.11 37 47.89 
10 0.2074 0.0612 0.2828 0.0798 0.0754 0.1019 52.31 
12 0.1916 0.0480 0.2689 0.07 19 0.0773 0.0889 6146 
14 0.1803 0.0431 0.2608 0.0630 0.0805 0.0762 74.66 
16 0.171 2 0.0385 0.2525 0.0578 0.0813 0.0699 82.19 
18 0.1688 0.0379 0.2484 0.0552 0.0796 0.0638 88.14 
20 0.1620 0.0313 0.2446 0.0544 0.0826 0.0644 90.52 
25 0.1542 0.0282 0.2358 0.0459 0.0816 0.0548 105.13 
30 0.1457 0.0236 0.2303 0.0403 0.0847 0.0467 128.22 
40 0. 1381 0.0207 0.2227 0.0323 0.0847 0.0375 159.47 
50 0 1354 0.0 171 0.2185 0.03 17 0.0832 0.0349 168.14 
100 0.1284 0.0132 0.2099 0.0204 0.08 15 0.0255 226.24 

number of portfoilo constituents: 464 
average stock variance 7/94- 12/96: 0.00515 1 

1/97- 6/99: 0.012 14 
I -stat of difference in stock variance: 25.36 

all I -values are of statistical s1gruficance at the I %-level. 
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Table 103: M&A sample breakdown of national rivals, 1996 

Mergers and Acquisitions sample breakdown by target company's country and industry classification. 

The table presents the number of targets with a corresponding DJGI national industry index available 

to measure M&A-induced valuation effects on national rivals. 

Country 

Industry BE DE FR GE IT NE NO PO SP SWE SWI UK EU 

BLD I I 2 

BNK l I 2 4 

CGL l I 

CHM 2 I 3 

CMT l 1 

CON 1 I 2 4 

DRG 2 I 3 

ELC l 2 4 7 
ELQ I I 2 
ENT l l 
FOR I I 2 

FIS I I 3 5 
FOD I I 
HMF l I 
IDD l I 
INS 1 4 5 

MED 4 4 

OIS I 1 2 
REA 2 2 
RTB 1 3 4 

SOF I l 
svc 2 3 5 
TEX 1 I 

Total I I 12 l 4 I I 3 2 3 3 28 62 

An explanahon of all mdustry acronyms can be found m appendiX 3 

287 



Table 104: M&A sample breakdown of national rivals, 1997 

Mergers and Acquisitions sample breakdown by target company's country and industry classification. 
The table presents the number of targets with a corresponding DJGI national industry index available 
to measure M&A-induced valuation effects on national rivals. 

Country 

Industry AU BE FI FR GE m. IT NO SP SWE SWI UK EU 

BLD I 2 3 

BNK I I I 3 I 2 2 1 3 I S 
BVG I I 
CHM 4 4 

CMT 1 I 
CON I 2 3 
DTC I 1 
ENT 2 2 

FDR 2 I 3 
FIS I I 
INS 3 I I I 2 8 

MED 2 2 
MTC 1 I 
NFR I I 
OIS I I 
PAP I I 
REA 2 2 
RTB I I 
svc I 6 7 
TEX I I 

Total I I 2 10 3 I 3 I I 5 3 25 59 

An explanation of all mdustry acronyms can be found in appendix 3 
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Table 105: M&A sample breakdown of national rivals, 1998 

Mergers and Acquisitions sample breakdown by target company's country and industry classification. 
The table presents the number of targets with a corresponding DJGI national industry index available 
to measure M&A-induced valuation effects on national rivals. 

Country 

Industry BE DE FI FR GE IT NE PO SP SWE SWI UK EU 

BNK I I 2 3 I 1 1 10 
BVG I I 
CGL 1 1 
CHM I I 3 5 
CMT 1 I 
CON 1 1 
ELC I 1 
FDR 1 I 2 

FIS 1 1 2 

FOD I 1 
HMF I 1 
INS 1 I I 4 7 

MED 3 3 

OIL I 1 
PAP 1 1 
REA 1 3 2 6 
RTB 1 2 3 
RTS 1 1 2 

SOF I 1 
STL I I 2 

svc 2 1 3 

TEX I 2 3 

TLS 1 1 

Total 3 I I 14 3 3 3 I 1 I 1 27 59 

An explanation of all industry acronyms can be found in appendix 3 
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Table 106: M&A sample breakdown of national rivals, 1999 

Mergers and Acquisitions sample breakdown by target company's country and industry classification. 
The table presents the number of targets wi th a corresponding DJGI national industry index available 
to measure M&A-induced valuation effects on national rivals. 

Country 

Industry DE FR GE GR IR IT NE NO SP SWE SWI UK EU 

ARO I 1 
BLD 2 2 

BNK 1 2 1 2 3 2 1 1 13 
BVG 1 1 
CHM I I 2 

CMT 1 I 2 

CON I 1 
cos 1 I 
DTC 1 I 2 

ENT 1 I 
FDR I I 2 

FIS I 1 I 3 
FOD 4 4 

HMF I I 
IDD I I 2 4 
INS I 1 I I 1 5 

MED 4 4 

MNG I I 
MTC I I 
OIL I 1 
OIS I 1 2 

PAP I 2 3 
REA 1 I 
RTB 2 2 

RTS 1 1 
SOF I 1 
svc 4 4 
TOB I 1 
1RQ I 2 3 

Total 3 9 4 2 2 5 3 I 3 3 2 33 70 

An explanation of all industry acronyms can be found in appendix 3 
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Table 107: Intra-industry valuation effects, 1996 

Intra-industry valuation effects of M & A announcements on national rival 
portfolios, measured as the average abnormal and cumulative average abnormal 
returns on the target company's corresponding DJGI national industry index. 

period lo 

mean 0.23% 

median 0.02% 

. . 
-2 .84% rrurumum 

maximum 6.48% 

percent > 0 56.50% 

first quartile -0.49% 

third quartile 6.93% 

z - statistic 4.79*** 

sample size: 62 

*** significant at the I% level 

•• significant at the 5% level 

* significant at the I 0% level 

t 0 - t 4 

0.87% 

0.72% 

-4.93% 

6.45% 

61.30% 

-0.91% 

2.56% 

3.71*** 
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t 0 - t 9 t 0 - t / 9 t 0 - t 29 

0.93% 0.63% 0.70% 

0.89% 0.71% 0.82% 

-5 .80% -9.90% -10.24% 

11 .54% 16.93% 15.97% 

61.30% 59.70% 59.70% 

-1.24% -1.90% -2.96% 

3.21% 3.28% 4.40% 

2.61 ** 1.55 1.31 



Table 108: Intra-industry vaJuation effects, 1997 

Intra-industry valuation effects of M & A announcements on national rival 
portfolios, measured as the average abnormal and cumulative average abnormal 
returns on the target company's corresponding DJGI national industry index. 

period to 

mean 0.66% 

median 0.09% 

minimum -3.72% 

maximum 9.94% 

percent > 0 54.20% 

first quartile -0.55% 

third quartile 1.29% 

z - statistic 4.89*** 

sample size: 59 

*** significant at the I% level 

** significant at the 5% level 

• significant at the I 0% level 

I o - t 4 

0.92% 

0.76% 

-6.41% 

12.02% 

59.30% 

-1.83% 

3. 14% 

2.62** 
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I o - t 9 I o - t 19 t 0 - t 29 

0.34% 1.09% 1.40% 

0.35% 1.48% 1.70% 

-11.69% -11.71% -23.34% 

11.09% 15.33% 21.25% 

57.60% 55.90% 59.30% 

-2.17% -3.39% -4.38% 

3.45% 4.55% 6.16% 

0.11 1.21 1.29 



Table 109: Intra-industry valuation effects, 1998 

Intra-industry valuation effects of M & A announcements on national rival 
portfolios, measured as the average abnormal and cumulative average abnormal 
returns on the target company's corresponding DJGI national industry index. 

period lo 

mean 0.49% 

median 0.43% 

minimum -3 .31% 

maximum 4.83% 

percent > 0 64.41% 

first quartile -0.47% 

third quartile 1.14% 

z - statistic 3.29*** 

sample size: 59 

••• significant at the I% level 

** significant at the 5% level 

* significant at the I 0% level 

t o -I 4 

0.58% 

0.79% 

-8.85% 

12.20% 

69.49% 

-1 .59% 

2.57% 

2.74** 
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I o -I 9 I o - t 19 I o - I 29 

1.43% 1.25% 0.96% 

0.61% 0.87% 0.71% 

-10.10% -12.90% -17.36% 

13.64% 13.75% 15.10% 

55.93% 55.93% 57.63% 

-1.72% -2 .13% -4.29% 

4.78% 5.16% 7.21% 

4.01 *** 2.27** 1.31 



Table 110: Intra-industry valuation effects, 1999 

Intra-industry valuation effects of M & A announcements on national rival 
portfolios, measured as the average abnormal and cumulative average abnormal 
returns on the target company's corresponding DJGI national industry index. 

period lo 

mean 0.38% 

median -0.15% 

rrurumum -8.94% 

maximum 20.20% 

percent > 0 47.10% 

first quartile -0.73% 

third quartile 0.96% 

z - statistic 2.59** 

sample size: 70 

*** significant at the I% level 

** significant at the 5% level 

* significant at the I 0% level 

t 0 - t 4 

0.77% 

0.36% 

-13.89% 

26.76% 

51.40% 

-2 .05% 

3.07% 

1.72* 
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t 0 - t 9 t 0 - t /9 t 0 - t 29 

0.62% -0.15% 0.04% 

-0.62% 0.01% -1.79% 

-11.03% -16.99% -18.32% 

26.56% 31.04% 54.05% 

44.40% 51.40% 41.40% 

-2 .97% -5.3 1% -6.27% 

3.28% 3.56% 3. 19% 

0.89 0.12 0.29 



Table 111: Intra-industry valuation effects, 1996- 1999 

Intra-industry valuation effects of M & A announcements on national rival 
portfolios, measured as the average abnormal and cumulative average abnormal 
returns on the target company's corresponding DJGI national industry index. 

period lo 

mean 0.43% 

median 0.09% 

minimum -8.94% 

maximum 20.20% 

percent > 0 73.60% 

first quartile -0.56% 

third quartile 0.96% 

z - statistic 7.74*** 

sample size: 250 

*** significant at the I% level 

** significant at the 5% level 

• significant at the I 0% level 

l 0 - t 4 

0.78% 

0.69% 

-13.89% 

26.76% 

62 .80% 

-1.54% 

2.99% 

5.35*** 
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t 0 - l 9 l 0 - l /9 t 0 - 1 29 

0.82% 0.67% 0.74% 

0.39% 0.71% 0.48% 

-11.69% -16.99% -23.34% 

26.58% 31.04% 54.05% 

58.80% 58.60% 54.80% 

-2.12% -2 .76% -4.45% 

3.63% 3.99% 5.18% 

3.77*** 2.39** 1.77* 



i 

Table 112: Cross-sectional regression of intra-industry effects, 1996 

Ordinary Least Squares estimates of cross-sectional regressions for the intra-industry valuation effect, measured as the average abnormal and average 
cumulative abnormal returns on target company's corresponding DJGI national industry index. Values in italics show the corresponding t -statistics. 
n = 62 

Value;= a0 + f31Horizont + f32 Comp+ f33Cross + /34 Non - EU + f35Vol 

+ f36Tax + f37 Perf + f38Perc + f39 Toe + &; 

average AR/CAR 13 1 Horizon! 132 Comp 133 Cross 134 Non-EU 135 Vol 136 Tax 137 Perf 138 Perc 139 Toe Model 

for period : 

l 0 0.0006 

0.14 

t 0 - t 4 0.0087 

1.29 

t 0 - l 9 0.0043 

0.47 

t 0 - t 19 0.0063 

0.52 

t 0 - t 29 0.0 154 

1.02 

--

••• statistical significance at 1% 

•• statistical significance at 5% 

• statistical significance at 10% 

0.0031 

0.72 

0.0056 

0.78 

0.0 129 

1.34 

0.0151 

1.20 

0.0043 

0.27 

-0.0026 -0 0016 0.0042 

-0.48 -0.19 2.58*** 

-0.0115 0.0082 0.0058 

-1 .30 0.60 2. 19** 

0.007 1 -0 0280 0.0055 

0.59 -1 .50 1.53 

0.0172 -0.0514 0.0040 

1.10 -2.11** 0.84 

0.0117 -0.0347 0.0099 

0.60 -1.13 1.68* 
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Adj. R 2 F-value 

-0 0028 1.7850 0.0000 0.0032 0.038 1.262 

-0.52 1.00 -0.14 0.53 

0.0011 3.9470 0.0001 0.0042 0.047 1.332 

1.28 1.30 0.68 0.42 

0.0020 -4.3510 0.0000 0.0 111 0.048 1.333 

0.16 -1 .09 0.20 0.83 

-00182 -11.3700 0.0003 0.0020 0.093 1.682 

-1.17 -2.19** 0.87 0. 12 

0.0115 -5 .7690 0.0003 0.0017 0.010 1.065 

0.58 -0.89 0.93 0.08 



------------ ------------- - -----------

Table 113: Cross-sectional regression of intra-industry effects, 1997 

Ordinary Least Squares estimates of cross-sectional regressions for the intra-industry valuation effect, measured as the average abnormal and average 
cumulative abnormal returns on target company's corresponding DJGI national industry index. Values in italics show the corresponding t -statistics. 

n =59 

average AR/CAR 13 1 Horizont 

for period: 

to 0.0088 

1.32 

t 0 - t 4 0.0100 

0.86 

t 0 - t 9 0.0039 

0.27 

t 0 - t 19 -0 0024 

-0. 12 

t 0 - t 29 -0.0046 

-0.21 

••• statistical significance at 1% 

•• statistical significance at 5% 

• statistical significance at 10% 

Value j = a 0 + /31 Horizont + /32 Camp+ /33 Cross + /34 Non - EU + /35 Vol 

+ {36Tax + f37 Perf + /38 Perc + /39 Toe + &i 

132 Comp 133 Cross 134 Non-EU 135 Vol 136 Tax 137 Perf 138 Perc 

0.0026 -0.0009 -0.0 161 0.0090 0.0041 1.8470 0.0003 

0.36 -0.11 -1 .21 3.96*** 0.50 0.45 1.24 

0.0035 -0.0 184 0.0 172 0.0071 0.0272 -2.3220 0.0002 

0.28 -1.18 0.75 1.81 * 1.89 -0.33 0.47 

-0.0077 -0.0113 0.0014 0.0087 0.0270 -0.2850 0.0000 

-0.49 -0.58 0.05 1. 75* 1.49 -0.03 0.02 

-00102 -0 0107 0.0227 0.0115 0.0463 10.2810 0.0002 

-0.47 -0.40 0.58 1. 71 * 1.88* 0.85 0.27 

0.0009 -0 0232 0.04 18 0.0 100 0.0614 22.5 180 0.0001 

0.04 -0.80 0.97 1.37 2.28** 1. 70 * 0.14 
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139 Toe Model 

Adj. R 2 F-value 

-0.0043 0.286 3.403 

-0.51 

-0.0053 0.051 1.326 

-0.37 

-0.0134 -0.017 0.897 

-0.74 

-0.0004 0.002 1.014 

-0.02 

0.0022 0.088 1.576 

0.08 

I 
I 



Table 114: Cross-sectional regression of intra-industry effects, 1998 

Ordinary Least Squares estimates of cross-sectional regressions for the intra-industry valuation effect, measured as the average abnormal and average 

cumulative abnormal returns on target company's corresponding DJGI national industry index. Values in italics show the corresponding t -statistics. 

n =59 

Valuei = a0 + j31Horizont + j32 Comp+ j33Cross + /34 Non-EU + f35Vol 

+ j36 Tax + f37 Perf + j38 Perc + f39 Toe + ej 

average AR/CAR /3 1 Horizont /32 Comp /33 Cross /34 Non-EU 135 Vol /36 Tax /37 Perf 138 Perc /39 Toe Model 

for period: 

to -0.0055 

-1 .20 

t 0 - t 4 0.0050 

0.45 

t 0 - t 9 -0 0191 

-1 .35 

t 0 - t 19 -0 .0101 

-0.60 

t 0 - t ]9 -0.0277 

-1 .13 

••• statistical significance at I% 

•• statistical significance at 5% 

• statistical significance at 10% 

0.0028 

0.62 

-0.0087 

-0.78 

0.0028 

0.19 

0.0093 

0.52 

0.0084 

0.34 

0.0032 -0.0058 0.0011 

0.59 -0. 79 0.67 

-0 0100 0.0029 0.0014 

-0.75 0.16 0.36 

0.0156 -0.0071 0.0082 

-0.92 -0.31 1.66* 

-0.0013 -0.0094 0.0101 

-0.06 -0.33 1.63 

0.0056 -0.0165 0.0 131 

0.19 -0.42 1.53 
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Adj. R 1 F-value 

-0.0106 3.5160 0.0002 0.0150 0.001 1.009 

-1 . 72"' 1. 78* 1.46 1.36 

-0 0167 0.1910 -0 0001 0.0073 -0.078 0.542 

-1.12 0.04 -0.18 0.27 

-0.0093 6.4690 0.0007 0.0445 0.030 1.198 

-0.49 1.05 1.47 1.29 

0.0023 2.7970 0.0007 0.0393 -0.051 0.691 

0.10 0.36 1.25 0.91 

-0.0004 13 .7270 0.0006 0.0282 -0 .060 0.640 

-0.01 1.28 0. 79 0.47 

- --- ---- --

I 
I 
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Table 115: Cross-sectional regression of intra-industry effects, 1999 

Ordinary Least Squares estimates of cross-sectional regressions for the intra-industry valuation effect, measured as the average abnormal and average 

cumulative abnormal returns on target company's corresponding DJGI national industry index. Values in italics show the corresponding t-statistics. 

n=70 

Value; = a 0 + /31 Horizon! + /32 Camp+ /33 Cross + /34 Non- EU + /35 Vol 

+ f36Tax + f37 Perf + f38 Perc + f39 Toe + &; 

average AR/CAR 13 1 Horizont 132 Comp 133 Cross 134 Non-EU 135 Vol 136 Tax 137 Perf 138 Perc 139 Toe Model 

for period: 

to 0.0032 

0.29 

t 0 - t 4 0.0164 

0.91 

t 0 - t 9 0.0114 

0.64 

t 0 - t 19 0.0055 

0.24 

t 0 - t 29 -0 .0355 

-1.05 

••• statistical significance at l% 

•• statistical significance at 5% 

• statistical significance at 10% 

0.0151 

1.37 

0.0186 

1.03 

0.0331 

1.86* 

0.0220 

0.94 

0.0519 

1.54 

-0.0104 -0.0071 0.0043 

-0.87 -0.19 1.20 

0.0161 -0 0146 0.0015 

0.82 -0.24 0.25 

-0.0085 -0.0464 0.0049 

-0.44 -0.75 0.86 

-0.0013 -0.0986 0.0112 

-0.05 -1.22 1.48 

-0.0436 -0.1100 0.0103 

-1 .19 -0.95 0.95 
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Adj. R 2 F-value 

0.0162 -2.0690 0.0007 0.0080 -0 .003 0.098 

1.15 -0.63 1.88* 0.36 

0.0308 -5 .3120 0.0007 -0.0097 -0.030 0.781 

1.34 -1 .00 1.14 -0.27 

0.0205 -3 .2290 0.0007 -0 0233 -0.004 0.967 

0.91 -0.62 1.27 -0.66 

0.0143 -7.7600 0.0006 -0.0487 0.013 1.101 

0.48 -1.12 0.80 -1.04 

0.0104 -7.3390 -0.0003 -0.0590 0.013 1.095 

0.24 -0.74 -0.26 -0.88 



Table 116: M&A sample breakdown of European rivals, 1996 

Mergers and Acquisitions sample breakdown by target company's country and industry classification. 
The table presents the munber of targets with a corresponding DJGI European industry index available 
to measure M&A-induced valuation effects on European rivals. 

Country 

Industry BE DE FR GE IT NE NO PO SP SWE SWJ UK EU 

AIR I 1 
BLD 1 I 2 
BNK I I 2 4 

CGL I I 
CHM 2 1 3 
CMT 1 2 3 
CON I I I 2 5 
DRG 2 1 3 
ELC 1 2 4 7 
ELQ 1 I 1 I I 5 
ENT I I 2 
FDR I 1 2 
FIS 1 I 3 5 

FOD I I 2 
HMF I I 2 
IDD I I 
INS I I 4 6 

MED 4 4 
NFR I 2 3 
OIS I I I 3 
REA 2 2 4 
RTB I 1 3 5 
SOF I 1 
svc 2 I 3 6 
TEX 1 I 

Total 2 I 15 2 5 2 4 3 3 5 5 34 81 

An explanation of all industry acronyms can be found in appendix 3 
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Table 117: M&A sample breakdown of European rivals, 1997 

Mergers and Acquisitions sample breakdown by target company's country and industry classification. 
The table presents the number of targets with a corresponding DJGI European industry index available 
to measure M&A-induced valuation effects on European rivals. 

Country 

Industry AU BE DE Fl FR GE IR IT NE NO SP SWE SWI UK EU 

AUP I 1 
BLD I 2 3 
BNK I I I 3 I 2 2 I 3 I5 
BVG I I 
CHM 4 4 

CMT 2 2 

CON I I 2 4 

DRG I I 
DTC I I 
ELC I I 
ELQ I I 
ENT I 2 3 
FOR 2 I I 2 6 
FIS ~ I I 3 
INS 3 I I I 2 8 

MED 2 2 4 
MTC I I 2 

NFR I I I 5 8 
OIS I I I 3 
PAP I I 
REA I I 2 4 

RTB I I 
SVC I 6 7 

TEX I I 

Total I I I 2 12 6 2 8 2 2 2 8 3 35 85 

An explanation of all industry acronyms can be found in appendix 3 

301 



Table 118: M&A sample brealalown of European rivals, 1998 

Mergers and Acquisitions sample breakdown by target company's country and industry classification. 

The table presents the number of targets with a corresponding DJGI European industry index avai lable 

to measure M&A-induced valuation effects on European rivals. 

Country 

Industry BE DE Fl FR GE GR IR IT NE NO PO SP SWE SWI UK EU 

BNK I I 2 3 I I I 10 

BVG I I 
CGL I I 
CHM I I 3 5 
CMT I I 

CON I I 

DRG I I 

ELC I I 

FDR I I 2 

FIS I I 2 

FOD I I 
HMF 2 I I 4 
IDD I I 
INS I I I 4 7 

MED I 2 3 6 
OIL I I 
PAP I I 
REA I 3 I 4 2 11 
RTB 1 I 2 4 
RTS I I 2 
SOF I I 2 
STL I I 2 
SVC 2 I 1 I 5 
TEX I 2 3 
TLS I I 2 

Total 3 I I I4 5 I 2 3 5 2 I 2 8 I 28 77 

An explanat.JOn of all mdust.ry acronyms can be found m appendiX 3 
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Table 119: M&A sample breakdown of European rivals, 1999 

Mergers and Acquisitions sample breakdown by target company's country and industry classification. 
The table presents the number of targets with a corresponding DJGI European industry index avai lable 
to measure M&A-induced valuation effects on E uropean rivals. 

Country 

Industry DE FI FR GE GR IR IT NE NO SP SWE SWJ UK EU 

ARO 1 1 

AUP 1 1 

BLD 1 2 3 
BNK 1 1 2 1 2 3 2 1 1 14 

BVG I 1 

CHM 1 1 2 

CMT 1 1 1 I 4 

CON 1 I 

cos I I 

DRG 1 1 
DTC 1 I I 3 
ENT I 1 

FDR 1 I 2 

FIS 1 I 1 3 
FOD 4 4 

HEA I I 

HMF 1 1 

IDD I I 2 4 

INS 1 I I I I 5 

ITC 1 I 

MED I 4 5 

MNG 1 1 
MTC 1 I 2 

OIL 1 1 
OIS 1 1 2 

PAP 1 1 2 4 

REA 1 1 1 3 
RIB 2 2 
RTS 1 I 1 3 
SOF 1 I 
STL 1 I 
svc I 4 5 

TOB 1 1 
I RQ 1 I 1 3 6 

Total 3 1 10 6 3 3 6 6 3 3 8 3 36 9 I 

An explanation of all industry acronyms can be found in appendix 3 
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Table 120: Inter-country valuation effects, 1996 

Inter-country valuation effects of M & A announcements on European rival 
portfolios, measured as the average abnormal and cumulative average abnormal 
returns on the target company's corresponding DJGI European industry index. 

period to 

mean 0.09% 

median 0.00% 

minimum -1.89% 

maximum 5.19% 

percent > 0 50.60% 

first quartile -0.27% 

third quartile 0.30% 

z - statistic 1.89* 

sample size: 81 

*** statistical significance at I% 

** statistical significance at 5% 

• statistical significance at I 0% 

t 0 - t 4 

0.18% 

0.15% 

-2.53% 

4.66% 

58.00% 

-0.59% 

0.99% 

1.79* 
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t 0 - t 9 t 0 - t 19 t 0 - t 29 

0.23% 0.26% 0.50% 

0.05% 0.04% 0.30% 

-3 .25% -4.63% -6.11% 

5.48% 7.16% 8.03% 

50.60% 53.10% 55.60% 

-1.12% -1.28% -1 .78% 

1.48% 1.25% 2.22% 

1.37 0.89 1.33 



Table 121: Inter-country vaJuation effects, 1997 

Inter-country valuation effects of M & A announcements on European rival 
portfolios, measured as the average abnormal and cumulative average abnormal 
returns on the target company's corresponding DJGI European industry index. 

period to 

mean 0.24% 

median 0.13% 

minimum -L99% 

maximum 6.44% 

percent > 0 55.30% 

first quartile -0.35% 

third quartile 0.73% 

z - statistic 3.57*** 

sample size: 85 

*** statistical significance at I% 

•• statistical significance at 5% 

* statistical significance at I 0% 

t 0 - t 4 

0.11% 

0.28% 

-5.63% 

6.24% 

58.80% 

-0.98% 

1.07% 

1.13 
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t 0 - t 9 t 0 - t 19 t 0 - t 29 

-0.25% -0.25% -0.29% 

-0.03% -0.44% 0.71% 

-9.60% -12.95% -21.48% 

5.95% 7.63% 10.77% 

49.40% 44.70% 54.10% 

-L74% -2.21% -2.81% 

1.69% 2.60% 3.21% 

0.17 0.59 0.95 



Table 122: Inter-country valuation effects, 1998 

Inter-country valuation effects of M & A announcements on European rival 
portfolios, measured as the average abnormal and cumulative average abnormal 
returns on the target company's corresponding DJGI European industry index. 

period to 

mean 0.24% 

median 0.23% 

minimum -3.11% 

maximum 3.71% 

percent > 0 59.70% 

first quartile 0.34% 

third quartile 0.76% 

z - statistic 2.59** 

sample size: 77 

••• statistical significance at I% 

•• statistical significance at 5% 

• statistical significance at I 0% 

t 0 - t 4 

0.44% 

0.20% 

-9.41% 

9.31% 

58.40% 

-0.97% 

1.96% 

2.17** 
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t 0 - t 9 t 0 - t 19 t 0 - t 29 

0.97% 1.20% 1.31% 

1.14% 0.88% 0.44% 

-11.43% -17.51% -13.36% 

11.49% 39.34% 24.54% 

70.10% 59.70% 54.50% 

-0.83% -2.01% -2 .79% 

2.69% 4.01% 5.32% 

3.ll *** 3.04*** 2.13** 



Table 123: Inter-country valuation effects, 1999 

Inter-country valuation effects of M & A announcements on European rival 
portfolios, measured as the average abnormal and cumulative average abnormal 
returns on the target company's corresponding DJGI European industry index. 

period lo I o - I 4 to -I 9 I o - t 19 t 0 - t 29 

mean 0.53% 0.09% 0.90% 0.76% 2.46% 

median -0.09% 0.36% 0.16% -0.74% 0.88% 

.. 
-3 .22% -32.82% -13 .99% -17.14% -17.96% nurumum 

maximum 33.42% 10.49% 48.71% 58.29% 84.52% 

percent > 0 47.30% 52.70% 54.90% 47.30% 53 .80% 

first quartile -0.54% -1.41% -2.31% -3.71% -3.27% 

third quartile 0.75% 1.89% 2.77% 3.47% 3.72% 

z - statistic 1.38 0.58 0.76 0.94 0.25 

sample size: 91 
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Table 124: Inter-country valuation effects, 1996- 1999 

Inter-country valuation effects of M & A announcements on European rival 
portfolios, measured as the average abnormal and cumulative average abnormal 
returns on the target company's corresponding DJGI European industry index. 

period to 

mean 0.28% 

median 0.03% 

minimum -3 .22% 

maximum 33.42% 

percent > 0 81.40% 

first quartile -0.36% 

third quartile 0.63% 

z - statistic 4.69*** 

sample size: 334 

*** significant at the I% level 

** significant at the 5% level 

* significant at the I 0% level 

t 0 - t 4 

0.36% 

0.20% 

-32.82% 

10.49% 

68.60% 

-0.88% 

1.32% 

2.8*** 
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t 0 - t 9 t 0 - t 19 t 0 - t 29 

0.46% 0.48% 1.02% 

0.41% 0.06% 0.52% 

-13.99% -17.51% -21.48% 

48.71% 58.29% 84.52% 

61.20% 55.10% 59.00% 

-1.35% -2.11% -2.48% 

1.99% 2.64% 3.37% 

2.65*** 1.7* 2.29** 



Table 125: Country differences in M&A-induced spillovers 

Country effects in 3 34 M&A induced cross-border spillovers for the period of I 996 to 1999. The least square estimate of the intercept 
is equal to the average M&A announcement-induced valuation effects on European rivals. Average abnormal returns (AAR) on the 
event day 4J, and average cumulative abnormal return (ACAR) over the 5-day, 10-day, 20-day, and 30-day event windows, are country 
effects estimated net of the mean M&A effect. 

n 16 

Value1 = a1 + L ¢1; ID, + L p 1k CDk 
i=l k=l 

Location of t o t 0 - t 4 t 0 - t 9 t 0 - t 19 t 0 - t 29 

target AAR Stdev ACAR Stdev ACAR Stdev ACAR Stdev ACAR Stdev 

AU* 0.0018 0.0013 0.0122 0.0154 0.0208 
BE -0 .0070 0.0 138 -0.0055 0.0238 -0 0 136 0.0252 -0.02 15 0.0503 -0.0123 0.0614 
DE -0 0051 0.0058 0.00 11 0.0148 -0.0050 0.0204 -0.0148 0.0249 -0.0290 0.0386 
FI -0 0029 0.0015 -0.0163 0.0344 0.0033 0.0150 -0.0077 0.0242 -0 .0339 0.0663 
FR 0.0063 0.0478 0.0078 0.0486 0.0128 0.0747 0.0140 0.0929 0.0136 0.1024 
GE -0.0018 0.0087 -0 0109 0.014 1 -0.0059 0.0486 0.0130 0.1186 0.0340 0.1934 
GR -0.0024 0.0 107 -0.0050 0.0154 -0.0059 0.0126 -0.0278 0.0330 -0.0577 0.0303 
IR -0.0084 0.0097 -0 .0 176 0.0400 -0.01 19 0.0312 0.0112 0.0586 0.0434 0.1112 
IT -0.0030 0.0089 0.0028 0.0184 0.0023 0.0250 -0.0071 0.0272 -0 0092 0.0364 
NE -0 .00 14 0.0142 0.0002 0.0233 0.0029 0.0231 0.0009 0.0503 0.0072 0.10 19 
NO 0.0072 0.0118 0.0101 0.0286 0.0125 0.0373 0.0104 0.0546 0.0235 0.0640 
PO 0.0008 0.005 1 -0.0007 0.0107 0.0005 0.0201 -0.0034 0.0091 -0.0017 0.0138 
SP -0.0030 0.0071 0.0008 0.0164 0.0041 0.0310 -0.0079 0.0357 -0.0232 0.0551 

SWE -0 0036 0.0096 0.0021 0.0208 -0.0060 0.0389 -0.0140 0.0434 -0.0088 0.0387 I 

SWI 0.0024 0.0168 -0 .0012 0.0234 0.0012 0.0361 0.0114 0.0438 0.0010 0.0503 
UK -0 0002 0.0115 -0.0014 0.0232 -0 .0035 0.0312 -0.0023 0.0558 -0.0055 0.0622 

mean 0.0028 0.0036 0.0046 0.0048 0.0102 

L_ 

*the standard deviation could not be computed since only one M&A transaction involved a target located in Austria. 
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Table 126: Industry differences in M&A-induced spillovers 

Industry effects in 334 M&A induced cross-border spillovers for the period of 1996 to 1999. The least square estimate of the intercept 
is equal to the average M&A announcement-induced valuation effects on European rivals. Average abnormal returns (AAR) on the 

event day to, and average cumulative abnormal return (ACAR) over the 5-day, 10-day, 20-day, and 30-day event windows, are industry 

effects estimated net of the mean M&A effect. 

I 

I . 16 I 
I 

Value1 = a 1 + ~ ¢1; ID; +?; P;• CD. 

Industry of to t 0 - t 4 t 0 - t 9 to - I 19 t 0 - 119 

target AAR Stdev ACAR Stdev ACAR Stdev ACAR Stdev ACAR Stdev 

AIR* -0.0032 -0.0055 -0.0281 -0.0511 -0.0713 
ARO* -0.0350 -0.0824 -0.0454 -0.0639 -0.0896 
AUP 0.0081 0.0202 -0.0 137 0.0292 0.0326 0.0245 0.0255 0.0113 -0.0031 0.0011 
BLD -0.0024 0.0064 0.0004 0.0195 -0.0080 0.0224 -0.0263 0.0305 -0.0302 0.0488 
BNK -0.0028 0.0062 -0.0019 0.0139 0.0015 0.0204 0.0027 0.0247 0.00 10 0.0313 
BVG 0.0223 0.0341 0.0083 0.0264 0.0075 0.0430 -0.0176 0.08 52 -0 .0077 0.1217 
CGL* -0.0036 0.0016 0.0028 -0.0046 -0.0033 
CHM 0.0011 0.0087 0.0016 0.0155 0.0004 0.0217 -0.0007 0.0332 -0.0051 0.0541 
CMT -0.0003 0.0090 0.0028 0.0266 0.0279 0.0554 0.1059 0.1797 0.1597 0.2620 
CON -0.0045 0.0026 -0.0038 0.0099 -0.0037 0.0120 -0.0057 0.0296 -0.0260 0.0224 
cos• -0.0253 -0.0580 -0.0627 -0.0821 -0.0927 
DRG 0.0065 0.0227 0.0078 0.0208 0.0032 0.0258 -0.00 10 0.0367 -0.0047 0.0560 
DTC -0.0023 0.0094 0.0027 0.0414 0.0048 0.0810 -0.0 114 0.1012 0.0009 0.1666 
ELC 0.0028 0.0058 0.0074 0.0 103 0.0150 0.0139 0.0122 0.0223 0.0145 0.0288 
ELQ -0.0016 0.0043 -0.0027 0.0123 -0.0083 0.0170 -0.0076 0.0126 -0.0141 0.0176 
ENT -0.0080 0.0 129 -0.0 162 0.0193 -0.0231 0.0356 -0.0349 0.0504 -0.0617 0.0475 
FDR 0.0029 0.0150 0.0081 0.0328 0.0048 0.0374 0.0056 0.0272 0.0088 0.0409 
FIS 0.0253 0.0924 0.0224 0.0891 0.0365 0.1347 0.0439 0.1613 0.0503 0.1594 

FOD 0.0006 0.0094 0.0011 0.0118 -0.0099 0.0203 -0.0 182 0.0403 -0.0178 0.0629 
HEA* 0.0076 -0.0442 -0.09 16 -0.0031 0.0270 
HMF -0.0010 0.0083 -0.0078 0.0156 -0.0237 0.0603 -0.0425 0.0986 -0.0278 0.0755 

mean 0.0028 0.0036 0.0046 0.0048 0.0102 

- --

*the standard deviation could not be computed since only one M&A transaction involved a target affiliated with this indusuy. 
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Table 126: Industry differences in M&A-induced spillovers, contd. 

Industry effects in 334 M&A induced cross-border spillovers for the period of 1996 to 1999. The least square estimate ofthe intercept 
is equal to the average M&A announcement-induced valuation effects on European rivals. Average abnormal returns (AAR) on the 

event day to, and average cumulative abnormal return (ACAR) over the 5-day, 10-day, 20-day, and 30-day event windows, are industry 
effects estimated net of the mean M&A effect. 

li n 16 I Value 1 = a1 + ~ ¢1, ID, + ~ p 1k CDk 

Industry of t o ( 0 - ( 4 ( 0 - ( 9 t 0 - ( 19 t 0 - t Z9 

target AAR Stdev ACAR Stdev ACAR Stdev ACAR Stdev ACAR Stdev 

IDD 0.00 15 0.0076 0.0 105 0.0243 0.0037 0.0097 0.0078 0.02 56 0.0065 0.0370 
INS -0.001 3 0.0046 -0.00 16 0.0133 -0.00 50 0.0227 -0 0065 0.03 51 -0 0 142 0.041 6 
lTC* -0.0273 -0.0500 -0.1 445 -0.1 073 0.0477 
MED -0.0009 0.0 11 0 -0.0047 0.0 199 -0.0039 0.0307 -0.0240 0.0206 -0.0265 0.0245 

MNG* 0.0057 0.0471 0.0260 0.0657 0.1251 
MTC -0.0072 0.0 102 0.0095 0.0296 0.0053 0.0331 0.0323 0.0613 0.0228 0.0791 
NFR -0.000 1 0.0098 -0.0200 0.0233 -0.0270 0.0321 -0.0359 0.0295 -0.0379 0.07 16 
OIL 0.0266 0.0057 0.0200 0.03 28 0.0610 0.0071 0.0476 0.0032 0.0240 0.088 1 
OIS -0.0002 0.0 107 -0.0032 0.0 103 -0.0082 0.0210 -0.0073 0.0476 -0.0057 0.0369 
PAP -0.00 13 0.0 156 0.00 11 0.0334 -0.0033 0.0274 0.0051 0.0490 0.0004 0.0454 
REA -0.00 16 0.0082 -0.00 14 0.0224 -0.0008 0.0253 -0.0093 0.0357 -0.0252 0.0480 
RTB -0.0043 0.0 10 1 -0.0040 0.0 185 -0.0035 0.01 56 0.008 1 0.0367 -0.0003 0.0399 
RTS -0.000 1 0.0 140 0.0047 0.0288 -0.0022 0.0497 -0.0075 0.0699 -0.0209 0.0780 
SOF 0.01 58 0.0 123 0.0176 0.0 161 0.0624 0.0370 0.0722 0.056 1 0.0840 0.0528 
STL -0.0 184 0.013 5 -0.0077 0.0335 -0.0084 0.0422 -0.0 11 0 0.0750 0.0091 0.0791 
SVC -0 00 14 0.0 108 0.0045 0.0297 0.0040 0.0264 0.0067 0.0352 0.0023 0.0454 
TEX -0.0093 0.0 11 9 -0.0 185 0.0 11 1 -0.01 46 0.0156 -0.0006 0.0408 -0.00 14 0.0576 
TLS 0.0 171 0.0 176 0.0571 0.0458 0.048 1 0.0 172 0.0872 0.0437 0.1792 0.079 1 

TOB* 0.0289 -0.0032 -0.0696 -0.1762 -0. 1898 
TRQ -0.0 10 1 0.0 143 0.0048 0.0250 -0.0084 0.05 51 -0.0228 0.088 1 0.0323 0.1648 

mean 0.0028 0.0036 0.0046 0.0048 0.0102 

*the standard deviation could not be computed since only one M&A transaction involved a target affiliated with this industry. 
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Table 127: Cross-sectional regression of Inter-country effects, 1996 

Ordinary Least Squares estimates of cross-sectional regressions for the inter-country valuation effect, measured as the average abnormal and average cumulative 
abnormal returns on target company's corresponding DJGI European industry index. Values in italics show the corresponding !-statistics. n = 81 

average ARJCAR 13 1 Horizon! 

for period: 

t o 0.0001 

0.08 

I o - I 4 0.0036 

1.27 

I o - 1 9 0.0025 

0.63 

I o - I 19 0.0044 

0.87 

t 0 - t 29 0.007 1 

0.94 

•• • statistical significance at 1% 

statistical s1gnificance at 5% 

• statistical significance at 1 0% 

Value 
1 

= a 0 + j31 Horizont + j32Comp + j33Cross + j34 Non- EU + j35 Vol+ j36 Tax 

+ /37 Perc+ j38 Toe + j39 Euro + j310 EUPerf + /311 EUcomp + & 1 

132 Comp 133 Cross 134 Non-EU 135 Vol 136 Tax 137 Perc fl8 Toe fl9 Euro 

0.0020 0.0006 -0.0024 0.0022 -0 0008 0.0000 0.0013 -0.0001 

0.95 0.24 -0.68 2.86*** -0.33 -0.46 0.47 -0.25 

0.0024 0.0014 -0.0 lOS 0.0042 0.0016 -0.0001 -0.0008 0.0007 

0.77 0.37 -1.97** 3.67*** 0.42 -1 .69* -0.20 0.21 

0.0061 0.0008 -0.0180 0.0050 0.0052 -0.0002 0.0020 -0 0003 

1.38 0.15 -2.37** 3.04*** 0.97 -1.83* 0.35 -0.07 

0.0083 -0 0009 -0 .0 163 0.0053 0.0061 -0.0003 -0.0008 -0 .0036 

1.47 -0.13 -1.68* 2.54** 0.90 -1.81 * -0.11 -0. 59 

-0 0001 0.0057 -0.0228 0.0046 0.0104 -0 .0003 -0.0042 0.0000 

-001 0.58 -1.60 1.51 1.04 -1.41 -0.39 0.00 

312 

13 10 EUPerf 13 11 EUComp 

2.1030 0 .0033 

1.39 1.05 

3.9720 0.0004 

1.75* 0.09 

0.5480 0.0079 

0.17 J.J6 

4.1610 -0.0063 

1.01 -0. 72 

10.3 150 0.0029 

1. 70* 0.23 

Model 

Acij. R 2 F-value 

0.041 1.304 

0.203 2.805 

0.205 2.825 

0.148 2.232 

0.020 1.143 



I 

Table 128: Cross-sectional regression of inter-country effects, 1997 

Ordinary Least Squares estimates of cross-sectional regressions for the inter-country valuation effect, measured as the average abnormal and average cumulative 
abnormal returns on target company's corresponding DJGI European industry index. Values in italics show the corresponding !-statistics. n = 85 

average AR!CAR ll 1 Horizon! 

for period: 

lo 0.0005 

0.20 

I o - I 4 0.0031 

0.92 

I o - I 9 0.0032 

0.50 

I 0 - I 19 0.0048 

0.59 

I 0 - I 29 0.0052 

045 

• • • statistical significance at l % 

statistical significance at 5% 

• statistical significance at 1 0% 

Value 
1 

= a 0 + /31 Horizont + j32Comp + /33 Cross + /34 Non- EU + /35 Vo l + f36 Tax 

+ f37 Perc + f38 Toe + f39 Euro + j310 EUPerf + /311 EUcomp + &
1 

ll2 Comp ll3 Cross ll4 Non-EU ll5 Vol ll6 Tax ll1 Perc ll8 Toe ll9 Euro 

-0.00 17 -0.005 1 0.00 18 0.0039 0.0000 0.0000 -0.0075 -0.0035 

-0.55 -1.52 040 3.99*** 0.01 -0.31 -1.89* -1.03 

-0.0030 -0.0154 0.0231 0.0047 0.0078 0.0001 -0.0074 0.0021 

-0.39 -2.66*** 2.91 *** 2.80*** 1.41 0.69 -1. 07 0.36 

-0.0016 -0.0153 0.0187 0.0053 0.0039 -0.0001 -0.0185 0.00 16 

-0.22 -1.91* 1.71* 2.27** 0.52 -0. 28 "-1.95* 0.21 

-0.0027 -0.0046 0.0199 0.0055 0.0058 0.0004 -0.0041 0.0168 

-0.29 -0.46 1.44 1.85* 0.61 1.17 -0.34 1.67* 

0.0069 -0.0 123 0.0399 0.0040 0.0057 0.0002 -0 .0053 0.0145 

0.53 -0.87 2.06** 0.98 0.42 0.54 -0.31 1.03 

313 

ll 10 EUPerf ll 11 EUComp 

-2.1880 -0.0036 

-1.50 -0.85 

-2.8630 -0 .0072 

-1.13 -0.97 

1.5800 -0.0224 

045 -2.21** 

8.5830 -0 .0128 

1.93 * -1.00 

16.9130 -0.0051 
2. 73 ••• -0.28 

Model 

Adj. R 2 F-value 

0. 110 1.902 

0. 167 2.460 

0. 138 2.162 

0.136 2.1 45 

' 

0.094 1.752 



Table 129: Cross-sectional regression of inter-country effects, 1998 

Ordinary Least Squares estimates of cross-sectional regressions for the inter-country valuation effect, measured as the average abnormal and average cumulative 
abnormal returns on target company's corresponding DJGI European industry index. Values in italics show the corresponding !-statistics. n = 77 

average ARICAR B1 Horizon! 

for period: 

to 0.00 17 

0.63 

t 0 - t. 0.00 14 

0.22 

t 0 - t 9 -0.0038 

-0.42 

t 0 - t /9 -0.0164 

-0.96 

t 0 - t 29 -0.0094 

-0.57 

• • • statistical significance at l % 

statistical significance at 5% 

• statistical significance at 1 0% 

Value 
1 

= a 0 + j31Horizont + f32Comp + f33Cross + /34 Non- EU + f35Vo l + f36Tax 

+ /37 Perc + f38Toe + f39 Euro + j310 EUPerf + /311 EUcomp + c:1 

B2 Comp B3 Cross B4 Non-EU B5 Vol B6 Tax B7 Perc B8 Toe B9 Euro 

-0.0002 -0.00 14 -0.0005 0.0009 -0.0048 0.0002 0.0 140 -0.0024 

-0.05 -038 -0.12 0.87 -1 .31 1.89* 2.26** -0.76 

-0.0036 -0.0019 -0.0043 -0.0005 -0.0109 0.0002 0.0232 -0 .0066 

-0.50 -0.22 -0.40 -0.21 -1 .27 1.13 1.59 -0.90 

-0 0045 -0.0077 0.0 110 0.0008 0.0069 0.0002 0.0 198 -0.0015 

-0.46 -0.66 0.75 0.26 0.59 0.83 0.99 -0.15 

-0 0104 0.0010 0.0155 -0.0013 0.0105 0.0005 0.0329 -0.0027 

-0.54 0.05 0.54 -0.21 0.46 0.88 0.85 -0.14 

-0.0120 0.0257 0.0059 -0.0006 0.0105 0.0005 0.0306 0.0101 

-0.66 1.19 0.22 -0.10 0.49 0.87 0.83 0.54 

314 

B10 EUPerf B11 EUComp 

2.5590 0.0005 

1.81 * 0.11 

4.9510 -0 0093 

1.48 -0.95 

7.7360 -0.0079 

1.69* -0.59 

17.7850 0.0133 

2.01 ** 051 

23 .2870 0.0022 

2.76*** 0.09 

Model 

Adj. R 2 F-value 

0.052 1.374 

-0.008 0.948 

-0.052 0.662 

-0.038 0.751 

0.037 1.260 



Table 130: Cross-sectional regression of Inter-country effects, 1999 

Ordinary Least Squares estimates of cross-sectional regressions for the inter-country valuation effect, measured as the average abnormal and average cumulative 
abnormal returns on target company's corresponding OJGI European industry index. Values in italics show the corresponding !-statistics. n = 91 

average AR/CAR B1 Horizont 

for period: 

to 0.0032 

0.36 

I o - I 4 0.0033 

0.34 

I o - 1 9 0.00 17 

0.12 

t o -I 19 -0.0040 

-0.21 

I o - 129 -0 .0089 

0.39 

•"' • statistical significance at 1% 

statistical significance at 5% 

* statistical significance at 1 0% 

Value 1 = a0 + f31 Horizon! + f3 2Comp + f33 Cross+ /34 Non - EU + f35 Vol + f36Tax 

+ /37 Perc+ f38Toe + f39 Euro + j310 EUPerf + /311 EUcomp + &1 

B2 Comp B3 Cross B4 Non-EU B5 Vol B6 Tax B7 Perc B8 Toe B9 Euro B10 EUPerf B11 EUComp 

-0.0105 0.0279 -0 .0093 0.0016 -0.0210 0.0000 0.0000 0.0257 2.3370 -0 .0 112 

-0.98 2.69*** -0.56 0.49 -1.82* 0.06 0.01 2.51 ** 1.13 -0.91 

-0.0065 0.0336 -0.0226 0.0007 -0.0 142 -0 .0002 -0 .0090 0.0279 4.8560 -0 .0 133 

-0.54 2.92*** -1.22 0.17 -1.10 -048 -040 2.45** 2.1 2** -0.98 

-0 .0121 0.0377 -0 .0041 0.0021 -0 .0286 -0.0004 -0 .0 193 0.0448 6.9250 -0 .0210 

-0.66 2. 14 ** -0.14 0.36 -1.45 -0.80 -0.56 2.56** 1.97** -1.01 

-0.0223 0.0397 0.0053 0.0005 -0.0349 -0 .0003 -0.0460 0.0503 9.5740 -0.0028 

-0.92 1. 72* 0.14 0.06 -1.35 -0. 36 -1 .01 2.19** 2.08** -0.10 

-0.0113 0.0132 -0.0097 -0 .00 18 -0.019 1 -0 .0002 -0.0542 0.0625 12.9460 0.0429 

-0.40 0.49 -0.22 -0.20 -0.63 -0.27 -1.02 2.33 ** 2.39** 1.33 

315 

Model 

Adj. R 2 F-value 

0.076 1.633 

0.103 1.888 

0.064 1.527 

0.043 1.343 

0.096 1.821 
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