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Abstract

International finance theory argues that integrated markets are priced using common information.  In this study, we search twelve European Capital Markets for breakpoints in the way assets are priced and correlate these dates to events in each country.  Our analysis shows that the events are related primarily to domestic events, not pan-European events.  However, we do find common events for their currency markets.  We conclude that domestic factors cannot be ignored even when capital markets are integrating, or even have integrated.
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�Common Information in a Common Market?

Variance Changes in European Capital Markets

Introduction

Within the studies of both trade and financial economics, the barriers to the free flow of goods and capital have been found to reduce consumer/investor utility.  Trade barriers direct resources towards inefficient usages and deprive efficient users of resources of their optimal quantities.  As a result, the quantity of goods produced by the economy is reduced and consumers are not as well off as they could be in the absence of these barriers.  Correspondingly, investment barriers force investors to hold larger quantities of less desirable assets.  Investors face restrictions that limit their access to desirable assets and constrain them from holding optimal portfolios.  In each scenario, the net effect is a decreased utility for the affected parties.  This is not a zero sum game.  Consumers and investors on both sides of the barrier are effected by the restrictions and suffer a loss in utility because of them.

The removal of barriers in the goods markets among economies leads to welfare gains for consumers in all economies.  Emerson et al. (1988) report that the completion of the European Internal Market by 1992 would increase Gross Domestic Product by 4.5% over the first five to six years of complete integration and that prices would fall by approximately 6%.  They cite the increased economies of scale available for companies and other related cost reductions as leading to the growth of the European economy in the years following integration.  

The removal of barriers in capital markets also leads to welfare gains for investors in that market and for those outside it.  Gultekin, Gultekin, and Penati (1989) show that the removal of barriers in the Japanese financial markets acted to integrate them with the United States' financial markets.  Bekaert and Harvey (1995) link changes in investment barriers in eleven emerging markets to changes in their degree of capital market segmentation relative to the world portfolio.  Alford and Folks (1996) illustrate changes in the level of barriers for several developed markets and use these as the foundation for their hypothesis that capital markets have integrated over time.  Through integration, investors obtain a larger investment opportunity set.  Investors are better able to develop portfolios with the desired risk-return relationships.

Goods market and capital market integration are related.  Wheatley (1988) demonstrates the link between the two using the Consumption CAPM.  Investors try to hedge against price changes in the basket of goods that they consume.  Thus, as the investor opens up to a greater consumption of non-domestic goods, he will necessarily want to open his portfolio to a greater allocation of international assets.  The demand for non-domestic risky assets depends on the demand for non-domestic goods and, by extension, on the trade relations among countries. Investors, in response, rebalance their portfolios to reflect the changes in non-domestic consumption.  Stulz (1994) finds that the selection of numeraire for measuring returns is irrelevant if the consumption baskets are the same for all investors.

A barrier in one market becomes a barrier for the other.  By extension, removing one type of barrier in one market should serve as a stimulus to integrate the other.  The creation of a common goods market may lead, therefore, to the creation of a common capital market.  The European Union (EU) is the foremost candidate to demonstrate this effect.  Since its inception, the EU has endeavoured to remove barriers in the goods market.  As a result of these changes, the relative pricing of assets in these markets must have changed as well; their capital markets should demonstrate a greater level of integration.�

Ammer and Mei (1996) show the full effects of increased goods market and capital market integration on asset returns.  Within their sample, they consider twelve European markets from January 1974 through December 1990 and decompose stock market returns into innovations of industrial production, future dividend news, excess returns, and future excess returns.  They find a negligible correlation, on average only 0.06, for the innovations of industrial production among the European countries.�  This is consistent with comparative advantage theory.  As countries remove trade barriers, they specialize in certain production lines.  Countries do not have similar industrial profiles and would then respond differently to the same factors.  Cross-country correlations must decline.

Ammer and Mei (1996) advance that the correlation of dividend growth more directly proxies the level of goods market integration.  The average correlation for their European markets is 48.4%.  The average correlation for excess returns and future excess returns of the European markets are 45.9% and 46.9% respectively.  They argue that this indicates a high level of integration across all markets.  They further cite that geography plays an important role in the indication of integration.  It should be noted, though, that the average correlations for all four innovations for the European markets are quite similar to the correlations Ammer and Mei (1996) report for their entire sample.

Integration should imply a high level of interdependence across capital markets.  Fischer and Palasvirta (1990) indicate that market efficiency, under this condition, requires an increased number of common, random shocks across the economies.  These shocks should be reflected in the way that assets are priced across the markets.  Our methodology seeks a commonality in the way asset pricing functions change over time.  As suggested by Fischer and Palasvirta (1990), it would be expected that a common information set is created by capital market integration.  Ammer and Mei (1996) proffer that integrated markets would have similar reactions to common shocks.  We implement a methodology to assay how the pricing of assets in European markets has changed over time. Our approach allows us to link these changes in pricing to changes in the information set by identifying the timing of shocks.  Through this, we can correlate the commonality, or lack of commonality, of events among these markets.

Interdependence and Common Response to Shocks in European Capital Markets

Capital market integration relates to the pricing of risk across markets.  Relevant information should be shared across markets.  Changes in the information set of one market would spillover to the other markets with which it is integrated.  Statistical tests of how information is shared across markets should reflect this effect.  However, there is only limited evidence of the strength of this spillover.

This type of analysis has focused largely on the comovements of the various capital markets using differing methodologies.  Schollhammer and Sand (1985) analyze the autocovariances of six selected European capital markets and the United States.  The European markets have significant autocovariances, but these intra-European influences are weaker than influences from the United States.  Fischer and Palasvirta (1990) examine the spectral statistics of world markets.  They find low coherence, or covariance relation, among the European markets, especially relative to some other market pairs.  Eun and Shim (1989) include four European markets in their Vector Autroregression analysis and find little correlation among the errors for the European markets.  They also examine the impulse function, but find limited spillover of one market onto another.  These three studies demonstrate a level of information efficiency in the markets they study, but not a strong interlinkage of that information.  Together, they contradict Koch and Koch (1991) who find that there is significant cross-influence of market information for markets that are geographically close, indicating a greater interdependence.�

Beckers et al. (1992) analyze European stock returns using pre-specified factors, including industrial returns, from January 1983 through March 1990, and find only limited power in the explanation of European capital market returns.  Further analysis of their results leads them to an inference that country specific factors were gaining in significance, not declining.  Thus, pan-European information has a diminishing importance in pricing risky European assets.  The spillover effect is not relevant to the pricing of assets in European markets.

The examinations of interdependence yield results counter-intuitive to those of the integration studies cited in the previous section.  They suggest that there is not a commonality of shocks in these capital markets.  Events in one country do not necessarily transfer to other countries.  These studies cited above suggest that shocks are totally self-contained within each country with only a minimal spillover.  This is counter to the arguments of integration presented in the previous section.

Integrating markets should reflect a common information set.  Changes in this information set should be reflected in all markets.  Yet, these studies indicate otherwise.  They find only a limited commonality in the flow of information across the European markets; one explicitly concludes that domestic shocks are more important than other regional shocks.  The focus of this paper now shifts towards identifying specific points where the asset pricing functions for European markets change.  The methodology employed looks to detect any shocks that occur in these markets and then to identify the catalysts of those shocks.  Through this approach, we examine the commonality of these shocks and common dependence of these markets on a common set of information.

Determining Influences on European Capital Markets

It is not hard to imagine types of events that may alter the pricing of risky assets.  Gultekin, Gultekin and Penati (1989), Bekaert and Harvey (1995), and Alford and Folks (1996) posit that changes in investment barriers change the way that assets are priced.  Correspondingly, the completion of the Internal Market in 1992 would be a similar event.  A priori, it seems plausible that the price of risk in the EU countries would shift when trade barriers are removed.  In the same vein, the announcement of these plans, with the Single European Act of 1986, also could shift the price of risk. Correspondingly, the announcement that a country opened negotiations with the EU would also be a candidate for a selected event.  This would indicate the possibility of increased economic activity and, as mentioned above, of increased cashflows generated by a country's assets.  As well, the cessation of these discussions would indicate another change in the pricing of assets.

As well, the announcement of the formation of the Exchange Rate Mechanism (ERM) in 1979 would be a candidate for an event to have precipitated a change in the underlying structure of asset returns since this stabilized the exchange rates among the member nations.  The crisis in the ERM, during which many of the member nations faced serious pressures to defend this exchange rate policy, and the defeat of the Maastricht treaty by Danish voters in June 1992 also may indicate breaks in the risk-return relationships of the European capital markets.  Table 1 presents some of the events that may have a common effect on all EU countries.

**************************

Insert Table 1 here

**************************

Regardless of the event’s origin, an ex-post examination of the returns generated by an individual capital market should indicate the influence of these events or of other key events.  Each event will alter the risk-return relationship.  In a traditional event study methodology, the researcher develops a list of events believed to be significant and then tests for the relevance of these events using a market model.  The methodology employed then examines returns around those events to determine if they differ statistically from returns not surrounding the proposed events.

**************************

Insert Table 2 here

**************************

For this study, we employ the log returns with net dividends reinvested from the Morgan Stanley Capital International indices for twelve European countries.  Table 2 lists the countries and their status in the EU that are used in this paper.  The returns are calculated monthly in the local currency, in Deutschemarks, in British Pounds, and in Swiss francs from January 1970 through December 1996 for each country index.�  We estimate a traditional market model, as shown in equations 1a through 1c, using the world market index from MSCI (World), an arithmetic average of five original members of the EU (EU5), and an arithmetic average of six other, non-European MSCI indices (NE) available over these years.�,�  These equations are typical event study equations, except we employ them with country indices in different numeraires.

(1a)	Ri = ai + ßi RWorld + ei

(1b)	Ri = ai + ßi REU5 + ei

(1c)	Ri = ai + ßi RNE + ei

In a traditional event study, researchers extract the error terms from the regression to compute Cumulative Abnormal Returns (CAR) for each country over an event window around a hypothesized event.  Statistically significant CARs indicate the importance of the event on the pricing of assets.  In this study, we reverse the process.  Inclán and Tiao (1994) describe an alternate methodology for uncovering these changes based upon the Cumulative Sum of Squares (CSS) from a regression analysis.  This approach provides estimates of points where there are shifts in the underlying structure of the regression or changes in the risk-return relationship of an asset.  Aggarwal, Inclán, and Leal (1996) employ this methodology to a set of emerging capital markets, Germany, Japan, the United Kingdom, and the United States and are able to correlate the indicated change points and events in the underlying capital markets.

With the Inclán-Tiao methodology, the errors from the regression estimations over the entire period are collected and squared.  Inclán and Tiao (1994) define a D statistic in their equation 2 that is based on the CSS through observation k and on the CSS of the entire regression.  This equation is reproduced as our equation 2.�  The maximum D, in absolute terms, is then multiplied by the square root of the number of observations to develop the test statistic.  This statistic is distributed F with T-k and k degrees of freedom.  If this value is greater than a predetermined significance level, this point is determined to be significant.  Following the suggestion of Inclán and Tiao (1994), we use a five percent level of significance. 

(2) 	Dk = � EQ \f(Ck,CT)    �–   � EQ \f(k,T)   �

The methodology is recursive.  Should this first point be significant, the CSS is then calculated from observations 1 to k and from k+1 to T to check for other significant points.  This process identifies j possible points where the variance changes.  The D statistic is then recalculated between each identified point and tested for significance.�  If the D statistic is significant, the point is retained.  Inclán and Tiao (1994) caution that their algorithm may have an error of plus or minus two periods.  For this reason, we interpret any estimated dates within two months of each other as potentially the same event.

The use of four different numeraires gives four separate estimates of influential dates for each of the twelve European markets.  Having these estimates, we contrast these dates across all country markets and correlate the estimated points for common occurrences.  Further, we examine these events for influences that solely affect one country.  Our approach also allows an indication of the source of these influences.  An event that is pan-European, under the assumption of market integration among the European capital markets, should have a uniform effect on all European capital market returns and all markets should have experience a shift in their asset pricing at that time.  These shifts would then be noticeable in the way the markets are priced relative to the World and Non-European indices (see equations 1a and 1c).

Accordingly, the usage of the Swiss franc should also provide a similar evaluation.  The franc is not a participant in the ERM and Switzerland is not a member of the EU.  For this reason, the influences on the franc should be different from many of the influences on the other European currencies.  As with the world market, factors that influence the members of the EU should not impact as largely the Swiss economy and its capital markets.  Therefore, EU events should be more noticeable using the Swiss franc as a numeraire.  The inclusion of the local currency analysis provides an opportunity to isolate currency events on the risk-return relationship across time. 

This approach adds a different spin to the traditional event study methodology.  In lieu of pre-determining the significant events and investigating how they influence asset prices, we search for dates that indicate break points and then attempt to interpret those dates.  This provides a more general approach to the search for common information.  If shocks influence all European markets, the Inclán-Tiao methodology will indicate breaks at the same time.  Therefore, besides allowing an indication of relevant information, we may infer the level of spillover among the various European markets in the study.

The Timing of Events in European Capital Markets

Table 3 reports the estimates of the dates where changes take place based on the regressions involving equations 1a through 1c.  No date is significant for all countries, not even for all members of the EU at that time.  Instead, a date tends to be associated with only one country.  No identified date may be associated with more than four of the twelve countries.  This indicates, before interpretation, that shocks may indeed be related largely to domestic, not pan-European, events.

**************************

Insert Table 3 here

**************************

There are some points where a group interpretation may be valid.  Absent from the estimates are dates close to the market crashes in October 1987.  The Spanish market, calculated in the three numeraires against the world market and in local currency return against the EU5, and the Dutch market, against the world market in local currency terms, are the only two countries that have significant dates in 1987.  This should not be a surprise.  Several studies, using monthly returns, have shown that the crash in October 1987 was a global event.  The results, or lack of results, for this period corresponds to that global effect.  The effects of the crash were uniform across countries and the methodology would not indicate a difference in reaction across countries.  

The shifts in the Netherlands and Spain appear not to be related to the crash.  The Netherlands cut a key interest rate in November 1987 and a positive report was also released about the Spanish economy during November 1987.  More importantly, the Spanish government announced plans to open its capital markets to foreign investors.  As indicated by the literature on capital market integration, this would change the way assets are priced within the Spanish markets.  The demand for Spanish securities would necessarily increase, the market would become more competitive, and the pricing function for Spanish assets would change.  

Few of the indicated dates correspond to the timing of the crises in the Exchange Rate Mechanism from September 1992 through the summer 1993.  A priori, one would expect that the devaluation of most currencies against the Deutschemark would catalyze a breakpoint in the underlying structure of asset returns.  Denmark has a significant event in May 1992, one month before Danish voters rejected the Maastricht treaty for monetary and economic union.  At this point, the Danish market evinces a breakpoint when returns are calculated in Deutschemark, British pound, and the Swiss franc, though not in the local currency analysis, against both the World market and the EU5 index.  This shows the impact of a political event on the behavior of Danish returns.  This is also one of the few breakpoints related to pan-European events.  The Austrian break in late 1990/early 1991 coincides with the December 1990 announcement of its application to join the EU.

For the remaining dates in Table 3, a specific, domestic event may be cited as the probable cause of the variance change, even when there may be an international event concurrent with change.�  Primarily, the dates correspond to either internal economic or political events.  For example, France in May 1988 began steps to remove currency restrictions, but also completed elections in which then Prime Minister Chirac’s party did not gain as many seats in parliament as had been expected.  The German event in October 1990 coincides with German Monetary Union.  Spain’s break in October 1975 corresponds to reports that General Franco’s condition was worsening.  The breaks for Austria (January 1972), the United Kingdom (early 1988), Norway (November 1992) relate to changes in the countries’ interest rates or monetary policy.  Austria’s date in January 1985 corresponds to concerns at the time that inflation would be increasing.

This analysis points to the importance of a domestic information set over a Community-wide information set.  The statistical analysis points to the return generating processes of individual countries changing based on these domestic factors.  This is reminiscent of Stehle's (1977) model stressing a balance between domestic and international factors in the pricing of assets.  This result also confirms Beckers et al. (1992) finding regarding the predominance of country specific factors.

These results find no significant spillover of information across European capital markets.  This reinforces the findings of Schollhammer and Sand (1985) and of Eun and Shim (1989).  Information is not shared, even though the markets may be integrated.  Certain information catalyzes a shift in the asset pricing of one market, but does not shift the way assets are priced in another, even though the two markets are likely integrated.

Shifts in local factors can, and do, catalyze returns for individual country portfolios.  This is not surprising given the evidence from the plethora of event studies that have been conducted.  Event studies hypothesize that certain corporate events create the opportunity for excess returns.  The investigators then examine the returns from the event horizon and determine if the returns do not fit into the pattern of returns observed outside the event horizon.  Our approach is essentially the reverse of this approach.  We employ the Inclán-Tiao methodology to seek significant changes in asset prices and then try to explain the motivations of these changes. 

The predominance of domestic factors also may alter the development of international portfolios.  They may not be ignored.  Domestic events will alter the risk-return relation of a given country market.  The implications are that integrated markets do not necessarily behave as one aggregated market.  Covariance risk does change based upon changes in the information set of one currency.  This supports Beckers et al.’s (1992) finding that local factors have significant explanatory effects on the way assets are priced  Our results imply that within an ARCH or GARCH type model of asset prices, the local market may influence variance changes more than the changes in the variance of the international portfolio.  Excluding the influence of these factors may lead to misspecified models of asset pricing.  In short, local factors alter the global price of risk imposed upon a certain market.  A failure to recognize this influence may cause portfolios to be suboptimal.  

Timing of Events in European Currency Markets�

A component of the return from an international investment is the fluctuation of the exchange rate.  Thus, breaks could also occur because of shifts in the European currency markets.  However, few of the events cited in Table 3 seem to correspond to shifts in the underlying exchange rates or in exchange rate policy.  In this section, we replicate our methodology on exchange rate returns for the three common numeraires—Deutschemark, British pound, and Swiss franc—using equations 1a (World), 1b (European, EU5), and 1c (Non-European, NE). Table 4 presents the breakpoints for the exchange rate returns.

**************************

Insert Table 4 here

**************************

These tests serve to corroborate our interpretations of events in Table 3.  The breakpoints identified in Table 4 are largely different from those identified in Table 3 and are more easily interpretable.  These results indicate local events can create breakpoints.  The primary example is the Danish rejection of Maastricht.  The relationship between the krone and the deutschemark was changed by this vote.  This also is one of the few events that is common to the capital market analysis.  For the most part, breakpoints in the currency markets do not coincide with breakpoints in the capital markets.  

There is another major difference from the capital market results.  Primarily, there is a large consistency for all exchange rates.  The collapse of the Bretton Woods system and the floatation of the major currencies in the early 1970s is captured by this methodology.  The floating of the pound in June 1972 and the floating of the Swiss franc in January 1973 appear as significant breaks for most currencies against the two respective currencies.  Equally, the crisis in the Exchange Rate Mechanism is detected.  Several realignments in the ERM also are highlighted as significant breakpoints.

This reinforces another influence on international portfolio development.  Currency risk may not be ignored.  However, these results indicate that events affecting currency risk are international in nature; it affects all currencies simultaneously.  Thus, the European currency markets appear to share information more than do the European capital markets and demonstrate a commonality in information that is not present in the capital markets.

Summary 

Integration leads to welfare gains in the form of deeper markets.  From a capital market perspective, this creates a common market for risky assets that should be priced with the same information.  This study examines the transfer of information across integrated markets using the European countries over the period of 1970 through 1996 as the experiment set.  The twelve countries included in this study provide a set of countries that, over the time frame, have never belonged to the EU, have joined the EU during this time, and have always belonged to the EU.  Examination of previous analyses of the inter�relationships across European capital markets indicates that there is increased integration among the twelve markets studied.  Previous studies have stressed that increased interrelationship should lead to common reactions to random shocks.  Yet, several studies—Schollhammer and Sand (1985), Eun and Shim (1989), and Fischer and Palasvirta (1990)—find that there is no spillover effect of information.

We employ the methodology developed by Inclán and Tiao (1994) to test for changes in variance in the structure of these countries' capital market returns and currency returns.  This is a recursive methodology based on the behavior of the cumulative sum of squares from a regression analysis over the sample period.  We do find a commonality of information among the European currency markets.  However, our analysis indicates no common dates for all European countries or even among the member nations of the EU.  It provides support that the national factors are still important and, following Stehle's (1977) pricing model, that both these factors as well as international factors must be included when pricing assets in these economies.  These results also support Beckers et al. (1992) that country specific factors gain importance even with regional integration of the goods markets.  

Beyond this, these domestic factors provide the foundation for shifts in the pricing of the assets.  Breaks do not occur according to change within the European Community.  Rather, events are totally self-contained within each country.  An analysis of the events finds that they are primarily related to domestic changes in the economy or to domestic political events.  There is no identifiable intersection in the events across countries.  This confirms the findings of Schollhammer and Sand (1985), Eun and Shim (1989), and Fischer and Palasvirta (1990).

This study examines the role of information in an integrated market.   There should be a greater quantity of common factors among these markets that determine the pricing of their assets.  Instead, our analysis shows variance changes that depend solely on domestic factors.  The breaks are totally unrelated, either by coincidence of events or by explanation of events, to those in other countries.  These events alter the price of risk for a country's assets in a way totally unrelated to the integrated price of risk.  These events alter the development of optimal portfolio weights when determining investment.  Our results suggest that there is a limit to the aggregation of information across markets even when the markets are integrated as demonstrated by the European markets.

�Table 1 

Some Key, Recent Events in EU History

Formation of the Exchange Rate Mechanism, September 1979

Single European Act, July 1986 (enacted July 1987)

Maastricht Treaty Signed, December 1991

Danish Voters Reject Maastricht Treaty, June 1992

British Pound and Italian Lira Attacked in ERM, September 1992

ERM Change to a 30% Band, August 1993

�Table 2

European Countries Included and Their EU Status

Austria†��Belgium*��Denmark#��France*��Germany*��Italy*��Netherlands*��Norway‡��Spain§��Sweden†��Switzerland‡��United Kingdom#��

*	Original Member

#	Joined in 1973

§	Joined in 1986

†	Joined in 1995

‡	Not a member of the EU as of December 1996

�Table 3

Dates of Changes in Variance Estimated by 

Inclán-Tiao Methodology for Capital Markets

(Significant Changes at the 5% Level)

Austria��World�EU5�Non-European��Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�Local�DEM�BPD�CHF��1972:04�1972:04�������1972:04�1972:04��1972:06��1973:07�1973:05�������1973:07�1973:05��1973:06��1985:01�1985:01�1985:01�1985:01�1985:01�1985:01�1985:01�1985:01�1985:01�1985:01�1985:01�1985:01���1991:02��1991:02�1990:09�1991:02��1991:02�1991:02���1991:02��1992:09���������������1993:04����1993:03����1993:04������������1993:11�����������������Belgium��World�EU5�Non-European��Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�Local�DEM�BPD�CHF��1980:01�1980:01�1980:01�1980:01�1979:12�1980:01�1980:01�1980:01��1980:01�1980:01�1980:02����������1981:04�����1988:02�1988:02�1990:05�1988:02�1988:02�1988:02�1988:02�1988:02�1988:02�1988:02��������������1988:09��������������1990:08������1993:11���������Denmark��World�EU5�Non-European��Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�������������1972:09�������������1975:04�������������1983:01���1992:04�1992:04�1992:04��1992:01�1992:01�1992:04��1992:04�1992:04�1992:05���1992:08�1992:08�1992:08��1992:08�1992:08�1992:08��1992:08�1992:08����1994:08�1994:08���1994:08�1994:08���1994:08�1994:08����������������France��World�EU5�Non-European��Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�������1974:01�1974:01�����������1976:10���1976:06������1988:05�1988:05�1988:05�1988:05�1988:05�1988:05�1988:05�1988:05�1988:05�1988:05�1988:05�1988:05����������������

Germany��World�EU5�Non-European��Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�������������1974:05��1975:08��������1975:11�1975:10��������1980:09���������1985:04�1985:04�1985:07�1985:04�1991:05����1985:04�1985:04�1985:04�1985:04����1994:05�1995:03�������1995:04�1995:04��1990:09�1990:10�������1990:10�1990:10�����������������Italy��World�EU5�Non-European��Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�Local�DEM�BPD�CHF������1980:06�������������1981:10������������������������Netherlands��World�EU5�Non-European��Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�������������1975:01������1981:02���������1987:12����1988:02����1987:11�1987:11�1987:11��������1988:09�1988:09�1988:09�����������1994:12�1994:12�1994:12�����������1995:05�1995:05�1995:05�������������������Norway��World�EU5�Non-European��Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�Local�DEM�BPD�CHF��1981:07��������1981:07�����1992:08�1992:08�1992:08�1992:08�1992:08����������������������Spain��World�EU5�Non-European��Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�Local�DEM�BPD�CHF���1975:10�1975:10�1975:10�1975:10�1975:10�1975:10�1975:10�������1987:11�1987:11�1987:11�1988:03�1988:03�1988:02�1988:03���1987:10�����������������

Sweden��World�EU5�Non-European��Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�Local�DEM�BPD�CHF��������1970:11�1970:11�����������1976:12�1976:12�1976:12������1981:01����1980:10����1981:01������������������Switzerland��World�EU5�Non-European��Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�Local�DEM�BPD�CHF��1975:11��������1975:11���1975:11��1985:05�������������1989:06�����1989:05�1989:05��1985:05���1985:05�������1990:09�1990:09��1990:09���1990:09���������������United Kingdom��World�EU5�Non-European��Local�DEM�BPD�CHF�Local�DEM�BPD�CHF�Local�DEM�BPD�CHF����������1972:11�1972:08�1972:08�1972:08��1974:02�1974:02�1974:02�1974:02�1974:02�1974:02�1974:02�1974:02��������1977:01��1977:01�1977:01�1977:01�1977:01���1977:01���1977:09�1977:11��1977:11������������������1979:07�1979:05��1979:05���1988:02�1988:02�1988:02�1988:02�����1987:12��1987:12�������1993:04�1993:02�1993:04���1992:12����Table 4

Dates of Changes in Variance Estimated by 

Inclán-Tiao Methodology for Currency Markets

(Significant Changes at the 5% Level)

Austria��World�EU5�NE��DEM�BPD�CHF�DEM�BPD�CHF�DEM�BPD�CHF��1971:04���1971:04���1971:04�1971:04�1971:04��1971:08����������1973:01���1973:01�������1976:08���1976:08���1976:08������������1984:02���������1986:07�����1990:02���1990:07���1990:07����1990:09���1990:09���1990:09����1992:02���1992:02���1992:02��1993:07���1993:07���1993:07����1993:11���1993:11���1993:11����������1995:02��������������Belgium��World�EU5�NE��DEM�BPD�CHF�DEM�BPD�CHF�DEM�BPD�CHF��������1970:05�������1971:04�������1973:03������������1978:04���1978:04���1978:04��1981:01���1981:01���1981:01������1982:04���1982:04���1982:04��1982:07���1983:02���1983:03������1990:04���1990:04���1990:04����1990:09���1990:09���1990:09��1993:06���1993:06���1993:06����1993:09���1993:09���������1994:12���1994:12�1993:09����1995:02��1995:02�1995:02��1995:02�1995:02���������������

Denmark��World�EU5�NE��DEM�BPD�CHF�DEM�BPD�CHF�DEM�BPD�CHF�����1971:04���1971:04�1971:01���1972:08�1972:05���1972:05������1975:05���1975:05���1975:05���������1980:04�����������1982:03��1982:05���1983:07���1983:07���1983:07�����1990:07������1990:07��1992:06�1992:06��1992:06�1992:06�1990:07�1992:06�1992:06�1992:08��1992:08�1992:09�1992:08�1992:08�1992:09�1992:08�1992:08�1992:09���1993:10���1993:10��1993:09�1993:10������1994:03�1994:01���1994:01����1994:09���������� ����������France��World�EU5�NE��DEM�BPD�CHF�DEM�BPD�CHF�DEM�BPD�CHF�������1973:11�����1983:03���1983:03���1983:03������1984:02������1984:02�������1984:08�������1990:04���1990:07���1990:04����1990:09���1990:09���1990:09��1993:06���1993:07���1993:07����1993:10���1993:12���1993:11��������������Germany��World�EU5�NE��DEM�BPD�CHF�DEM�BPD�CHF�DEM�BPD�CHF��N/A���N/A���N/A�1971:04�1971:04����������1984:02���������1986:07�����1990:04���1990:07���1990:07���1992:08���1992:08���1992:08����1993:10�1993:11��1993:10�1993:11��1993:10�1993:11������������Italy��World�EU5�NE��DEM�BPD�CHF�DEM�BPD�CHF�DEM�BPD�CHF��1970:06�1970:06�1970:06��������1972:12�1972:05�1972:12�1972:12�1972:05�1972:12�1972:12�1972:05�1972:12��1976:05�1972:12�1976:05�1976:05�1976:12�1976:05�1976:09������������1978:11���1986:09������1986:09�����1990:04���1990:07���1990:07����1990:09���1990:09���1990:09��1992:08�1992:08��1992:08��1992:08�1992:08�1992:08��������1992:10�����1993:11���1993:11���1993:11�����1994:03����������

����������Netherlands��World�EU5�NE��DEM�BPD�CHF�DEM�BPD�CHF�DEM�BPD�CHF����������1970:05�����1971:04���1971:04��1971:04��1973:01���1973:02���1973:02����������1974:08�������1975:02�������1976:10������������������1984:02����1990:04��1995:02�1990:07���1990:04����1990:09��1995:05�1990:09���1990:09��1993:07���1993:07���1993:07�������1993:09���1993:09�����1995:01�1995:03���1995:03���1995:03��1995:05�1995:05�1995:05�1995:05��1995:05�1995:05��1995:05������������Norway��World�EU5�NE��DEM�BPD�CHF�DEM�BPD�CHF�DEM�BPD�CHF���������1971:07�1971:04����1977:05���1977:07�����1989:05�1989:05�1989:05�1989:05�1989:05�1989:05�1989:05�1989:05�1989:05��1989:07�1989:07��1989:07�1989:07��1989:07�1989:07�����1990:09���1990:09���1990:09��1993:07���1993:07���1993:07����1993:10���1993:11���1993:11��������������Spain��World�EU5�NE��DEM�BPD�CHF�DEM�BPD�CHF�DEM�BPD�CHF������1971:07���1971:07����1972:05���������1973:04���1973:04��1972:12�1973:04��1972:12����1975:10���������1976:01���1976:01���1976:01���1977:06�1977:07���������1977:07��������������1979:11��1979:11�1979:11�1979:11�����1980:04�����1980:04�������1983:03�������1988:03�������������1990:07���1990:07�������1990:09���1990:09��1992:08���1992:08���1992:08��������1993:02���1993:02���1993:11���1993:11�1993:11�1993:08�1993:11�1993:11�1993:08�������������

Sweden��World�EU5�NE��DEM�BPD�CHF�DEM�BPD�CHF�DEM�BPD�CHF��1970:06�����������1972:05���1972:05��������������1972:11��1973:01���1973:01���1973:01�����1974:10�������������1975:04��������1977:07���1977:07���1977:07��1981:08���1981:08���1981:08����1982:12�1982:09�1982:12�1982:12�1982:11�1982:12�1982:12��1982:12���1983:05�����������1990:04���1990:07���1990:07��1992:10�1992:08�1990:09�1992:10�1992:08�1990:09�1992:10��1990:09���1993:07���1993:07������1993:11���1993:11���1993:11���� ����������Switzerland��World�EU5�NE��DEM�BPD�CHF�DEM�BPD�CHF�DEM�BPD�CHF��1971:04��N/A�1971:04��N/A�1971:04��N/A��1983:04�������������1984:02���1984:02����1990:07���1990:07�1990:07��1990:07��������1990:10������1993:09���1993:09���1993:09��������������United Kingdom��World�EU5�NE��DEM�BPD�CHF�DEM�BPD�CHF�DEM�BPD�CHF���N/A��1972:05�N/A��1972:05�N/A���������1983:07�������1986:08����������1992:08���1992:08�������1993:10���1993:10����
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� There is some evidence that European capital markets have integrated.  Armstrong et al. (1996) find weak relations between a country's investment and savings levels, indicating that capital must be mobile among the twelve member nations of Europe.  Beckers et al. (1992) point to the harmonization of fiscal and monetary policies among the member nations of the European Community as pointing to an increased integration of its capital markets.

� They observe a similar effect between the United States and Canada.

� Among European markets, they consider only Germany, Switzerland, and the United Kingdom in their sample.

�MSCI also defines a world market index in "local" currency terms that has no adjustment for exchange rates.  This index is used in the estimates involving the local currency.  

� Luxembourg is the sixth original member of the European Community, but its market returns are not included in this study.

� These countries are Australia, Canada, Hong Kong, Japan, Singapore, and the United States.

�Ck  refers to the Cumulative Sum of Squares from the regression for observations 1 through k.  There is a total of T observations included in the regression.  

�For the first observed point, the D statistic is calculated from the first observation (January 1970) through the second observed point.  For the final observed point, the D statistic is calculated from the penultimate observed point through the final observation (December 1996 in this study).  

�A search was conducted in the New York Times Index to correlate events with the identified dates.  The table explaining these dates is not included due to its size.  A copy of this table is available from the authors.

� We would like to thank Ricardo Leal for suggesting this analysis.
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