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This paper was written in preparation for the Paris meeting of the EurHistock Conference in 

April 2011. The purpose of this conference was to bring together researchers willing to co-

operate to advance our knowledge of financial markets and institutions, by using historical 

information and data of financial markets since the 19th century. The idea is to assemble 

sufficient critical mass to prepare and submit a European research project. To this end, the 

conference organizing committee decided to prepare a number of survey papers to identify 

relevant research questions that can be integrated in the research proposal(s). This paper is 

one of them and focuses on equity market integration. 

1. Introduction 

Often market practitioners and commentators take it for granted that the financial market 

place they operate in is a genuine global one, unprecedented in scope to anything 

experienced before. Indeed, comparing with the situation three to four decades after the 

Second World War we can only be amazed to observe the broad investment opportunities 

available to the average investor, largely unhampered by capital and foreign exchange 

restrictions. Taking this perspective, it is easy to understand that financial integration is 

often seen as a continuously evolving process, gradually annihilating regulations and other 

impediments to the free movement of capital, thereby improving international capital 

allocation and risk sharing opportunities. 

Yet, there is ample literature indicating that the financial integration process can also 

encounter severe and protracted setbacks, effectively segmenting financial markets and 
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sometimes even leading to complete autarky. Indeed, economic historians would claim that 

while prior to the nineteenth century the reach of international finance was limited, it was 

broadened after the Napoleonic wars when the industrial revolution and its concomitant 

demand for capital gathered speed. This globalization process progressed even further after 

1870, and it is claimed that in the early twentieth century financial integration in some 

respect reached levels higher than today. Understandingly, the First World War interrupted 

many international financial links, but they seemed to recover in the early 1920s only to be 

curtailed again during the Great Depression, its aftermath and the Second World War. 

During the following decades the fixed exchange rate system set up in Bretton Woods 

together with tight capital controls enabled interest rate policy to target domestic goals at 

the detriment of free movement of capital. It is only after the demise of the Bretton Woods 

system in the early 1970s and the free float of currencies, that capital regulations were 

relaxed and financial integration found its second breath. Many authors refer to these 

developments as the U shape of financial integration: very high in the late nineteenth and 

early twentieth century, dropping off towards autarchy from the 1930s onwards and steadily 

increasing again from the 1970s. In this light, Zevin (1992) comes to the conclusion that 

there is “no trend towards financial openness over the last century, or over the last three 

centuries” (p. 45).1 Flandreau & Zumer (2004) even argue against a monotonous increase in 

financial integration in the pre-First World War period. They claim the first wave of 

integration took place in the 1880s and was interrupted by the Argentina default and the 

ensuing Barings crisis in 1890. The process resumed in the early 1900s.2 

It is clear from this very short narrative that political and social evolutions may have an 

important impact on economic institutions and outcomes. Yet, it is less clear what 

implications these choices and events have on economies. For instance, what is the impact 

of more or less segmentation on the cost of capital for companies? Or how does 

segmentation hamper investment opportunities or increase risk for investors? At the macro 

level, the impact on economic growth or income distribution can be mentioned. In order to 

be able to start answering these and other questions, one needs to be able to measure 

market integration. In the literature, two complementary strands are distinguished. On the 

one hand, there are measures based on quantities, whereas on the other hand price 

information can also be used to gauge integration. Although this paper will focus on the 

latter, the quantity evidence may give additional insight in the developments. We therefore 

briefly review it in the next Section, which is inspired by Obstfeld & Taylor (2004). The price 

related evidence is spread across two Sections. Section 3 deals with the evidence on money 

and foreign exchange markets, whereas Section 4 gives a more comprehensive overview on 

                                                           
1
 The term financial openness is used by Zevin as a synonym for financial integration. 

2
 See especially the evidence in Figure 3 on page 7. In addition, Flandreau & Zumer (2004) also 

consider the difference between the yields on emerging sovereign bonds and UK gilts. 
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equity market integration. We decided to include the money market evidence, as it again 

illustrates that measures of financial integration fluctuate strongly across time. This research 

also demonstrates that financial markets in the late 19th century were quite sophisticated. 

Compared with this literature, the research on pre-Second World War equity market 

integration seems to be more limited. Of course, we may not have captured all the relevant 

literature, but we are confident that we have included the most important, or at least the 

most frequently cited, papers in this field. Although bond markets were relatively more 

important than equity markets before the First World War, equity markets were quite 

developed and investors sophisticated. We therefore conjecture that the relative lack of 

research is due to the hardship of obtaining high-quality equity return data for this period. A 

large field of research lies open if access to such data were available. We therefore conclude 

in Section 5 with some suggestions for further research. The list is by no means exhaustive, 

but we hope that it illustrates that building a research equity database would already prove 

to be an invaluable asset to empirical researchers and a source for much ‘out-of-sample’ 

experiments. 

2. Quantity evidence 

The stocks of foreign capital 

An obvious way to get an idea of the importance of international finance is to measure the 

proportion of foreign assets in the total wealth portfolio of an investor, or of a nation. 

Alternatively, one may also look at the importance of foreign capital in the financing a 

nation’s liabilities. Although financial integration does not necessarily imply large cross-

border assets or liabilities, the evolution of such statistics do indicate the extent of financial 

globalization. Figure 1 is taken from Obstfeld & Taylor (2004). It depicts the ratio of gross 

foreign investment to the GDP of a sample of countries over more than a century. 

It clearly shows the importance of foreign investments in the pre-1914 period. Just before 

the First World War they accounted for 51% of GDP, a figure only surpassed again in 1990. 

Obstfeld & Taylor (2004) warn against too much comparison between the older and more 

recent data, as the intermediation process was much different from what it is today. Indeed, 

nowadays capital may cross frontiers many times before they reach their final use, whereas 

the process used to be much more direct in the 19th century. As the figure is based on gross 

numbers, there is likely to be much more double counting in the more recent statistics. In 

any case, it is clear that the importance of foreign investments was certainly consistent with 

open and integrated markets. 



 

Figure 1 Gross foreign investments relative to GDP

Source: Obstfeld & Taylor (2004), Table 2.1
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It does not appear that the home bias was as prominent in the pre-First World War period as 

it is now. Indeed, a large literature even suggests that British investors had a bias in favour of 

foreign assets and did not sufficiently finance domestic ventures (see Edelstein (1982) for an 

overview of this literature and also the discussion between Temin (1987) and Pollard (1985)). 

Similar observations are made for France and Germany, see e.g. Flandreau (2006) and 

Esteves (2011). In any case, the extent of (British) capital export leads Fishlow (1985) to 

conclude that “[n]either lack or information nor lack of direct control was a powerful 

inhibiting influence” (p. 397), hinting at the possibility of integration. 

Although it is difficult to obtain data about the international composition of investment 

portfolios in the late 19th century, Goetzmann & Ukhov (2006) present several citations from 

contemporary authors pointing out the diversification benefits of international investments. 

This clearly shows that international diversification benefits were something investors were 

aware off. This may also partly explain the large number of foreign listings on most pre-1914 

stock exchanges, as these may have made such international diversification easier to achieve. 

Investigating the return statistics, Chabot & Kurz (2010) show that by diversifying 

internationally, British investors were improving the risk-return trade-off of their portfolios. 

This would indicate that investor did not suffer from an irrational bias against domestic 

securities, but were simply following common-sense investment advice. The monthly data 

set studied includes British, U.S., British colonial, and other foreign stocks and bonds trading 

in both London and the U.S.. It covers the period 1866-1907. Not only are the average 

returns of UK assets lower than their overseas counterparts. Also the correlation between 

domestic and overseas asset returns was very low. Interestingly, it seems that the benefits 

from foreign bonds were larger than those from foreign stocks. For instance, when investors 

are allowed to invest in U.K. and colonial stocks and bonds, adding other foreign bonds 

significantly increases the risk-return trade-off of the portfolio. However, adding other 

foreign stocks did not significantly alter the portfolio’s characteristics. Of course, this can to 

some extent be due to the low power of the spanning test used. When measuring the utility 

gains from diversification for Epstein-Zin-Weil utility investors, adding other foreign stocks is 

equivalent to wealth increases of 6% to 36% depending on the assumed values of risk 

aversion and elasticity of intertemporal substitution. The numbers for adding other foreign 

bonds range between 11% and 84%. Using different approaches to compute the return on 

foreign assets for French investors before 1914, both Parent & Rault (2004) and Esteves 

(2011) find that foreign assets outperformed domestic ones.3 Although they do not look at 

risk diversification potential, this does make it likely that the considerable French capital 

                                                           
3
 Comparing Belgian average stock returns to equity returns in the Congo over the periods 1889-1914 

and 1889-1960 (Congo’s Independence), Buelens & Marysse (2009) also find that the latter dominate 

the former. However, Congolese returns are more volatile than Belgian returns and the authors do 

not look explicitly at portfolio diversification opportunities. 
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outflows were driven by rational motives. Edlinger, Merli & Parent (2011) do take 

correlations and volatilities into account and show that international diversification was 

indeed beneficial to the French investor, although the paper does not try to establish the 

statistical significance of the results. 

Flandreau (2006) argues the 19th century may have suffered from another kind of home bias. 

He points out that a disproportionate amount of capital was sent to the resp. colonies. He 

posits that imperial links provided an institutional framework for ensuring an adequate 

degree of willingness to pay thanks to the similar legal framework.  

Current account information 

In addition to stocks of foreign assets the net international capital flows as measured by the 

current account balance can provide insight in the degree of capital mobility across time. In 

Figure 2, taken from Taylor (1996), shows average current account balances relative to GDP, 

computed over 5-year periods for a sample of up to twelve countries. It clearly indicates that 

current account balances were much higher in the pre-First World War period with average 

balances up to more than 5% of GDP. It is only since the mid 1970s that the average balance 

starts increasing again in a steady way. Moreover, Bordo, Eichengreen & Kim (1999) show 

that current account balances were not only larger before 1914, but also more persistent 

than in more recent periods. 

Figure 2 Current account relative to GDP 

 

Source:Taylor (1996), Table 1. 

Closely related to the current account balance, is the relationship between domestic 

investments and savings. In a closed economy investments are constrained by the amount 
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of domestic savings available and vice versa. In contrast, in an open economy domestic 

investments are not restricted by the pool of domestic savings. If more financing is needed, 

funds are found abroad. Conversely, if more money is available, it can be invested in other 

countries. Therefore, in such a world there should be no reason to expect a high correlation 

between savings and investments, neither over time nor cross-sectionally. Nevertheless, this 

is what is usually found in the literature (Obstfeld & Rogoff (1996), Chapter 3). Moreover, 

the relationship between savings and investments is weaker for developing countries than 

for developed countries, contradicting the intuition that the latter are more integrated than 

the former.  

Figure 3 Savings-investments correlation 

Source: Taylor (1996), Table 2. The graph depicts the R-squared of a regression where investment quotes are 

regressed on savings quotes. 

To explain this puzzle, a large literature has emerged. This literature focuses on several 

alternative explanations: (1) imperfect goods market integration; (2) current account 

targeting; (3) common missing variables; (4) country size; and (5) imperfect substitutability 

between financial and real capital (Mussa & Goldstein (1993)). At this point, the conclusion 

of this subliterature is still quite indeterminate (Obstfeld (1995)). Again, like Taylor (1996), a 

pragmatic approach may be taken by comparing the relative strength of the relationship 

between savings and investments, where the comparison can be between countries or over 

time. Using data since 1850 for 12 countries, Taylor (1996) regresses average investment 

quotes on to average savings quotes (both relative to GDP and computed over periods of 

five years). He finds that after a major disruption from the 1930s until the 1970s, the link 

between savings and investments in the 1980s and early 1990s gets weaker again, although 
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still not similar to the situation in the 1880s and early 19th century, a period of free capital 

flows. This is illustrated in Figure 3, where the R-squared of this regression is depicted. 

Cross-country Consumption Correlations 

In an integrated complete market, i.e. a market in which all possible state contingent claims 

are traded, representative agents will tend to smooth their consumption pattern by pooling 

risks among each other. The first-order conditions for consumers maximising their lifetime 

consumption utility, imply that the marginal rates of substitution between current and 

future (random) consumption is equal across countries. If in addition one assumes a power 

utility function, consumption growth rates will be equalised as well (Obstfeld & Rogoff 

(1996), Chapter 5).  

Empirical tests of this form of market integration have focused on the cross-country 

correlation between per capita consumption growth rates. If markets are perfectly 

integrated, correlation should be very high, viz. one. This will lead to consumption plans that 

are perfectly correlated across countries. However, usually these correlations are very low 

(see Lewis (1999) for an illustration and an overview of the literature) and mostly lower than 

correlation between per capita output growth rates. It is thus not surprising that the 

hypothesis of integrated markets has been rejected statistically. 

Of course, other explanations for the low correlations have been put forward, e.g. the 

existence of non-tradables may reduce the cross-country consumption rates, even when 

markets are complete. However, the variability in non-tradables is too low to explain the 

observed weak correlations (Lewis (1996)). Moreover, Lewis (1996) and Lewis (1997) found 

that in countries with more capital market restrictions the country-specific consumption is 

more related to country-specific output than in more deregulated countries. This again 

points to at least weakly segmented capital markets being (partly) responsible for the weak 

cross-country consumption correlations.4 

3. Price integration and measurement 

Markets are said to be integrated when assets with the same risk have the same expected 

return, regardless of where they are traded. In theory efficient financial markets can bring 

about such price adjustments without any trading. As such the above-mentioned quantity 

measures can only suggest the extent of market integration. Price measures have the 

potential to obtain more conclusive results. However, they are also not without problems. 

Indeed, neither the risk exposure nor the expected return is observable. This implies that 

                                                           
4
 As far as we know, similar research has not been done with older data, although with databases 

such as used in Barro & Ursúa (2008) this could be envisioned.  
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testing for integration is always a joint test with a test of an asset pricing model.5 We will 

discuss this more detailed in the next section, which will be focused on equity return tests. 

Here we will shortly review the attempts to avoid the joint test dilemma. 

Covered interest rate parity 

The most straightforward way to avoid measuring risk exposure and expected return is to 

focus on (nearly) exactly identical assets that are traded on different markets. Tests of 

covered interest rate parity (CIP) fit this description. These tests usually focus on the return 

on short term money market instruments in different currencies. To correct for the different 

exchange rate risk, these instruments are hedged by simultaneously selling the currency 

forward. In this setting no asset pricing model has to be relied on as returns in domestic 

currency for all instruments are known ex ante. In integrated markets the arbitrage process 

should assure that hedged returns are equal. Long-lasting deviations from CIP are thus 

clearly indicating market segmentation. 

Generally, for the most important currencies deviations from CIP have decreased over the 

last decades to a level too small to allow for arbitrage profits – at least when transaction 

costs are taken into account. In some cases deviations are larger than normal transaction 

costs, but in most cases these are linked to formal capital controls or to expectations that 

such controls will be set up in the near future (Marston (1995)). This indicates that CIP 

deviations can persist due to risk premia to cover for default or political risk. Also for 

developing markets, deviations are significantly higher than in mature markets (Frankel 

(1991)). Of course, this is not necessarily a sign of segmentation, as these premia would also 

exist in integrated markets. This again stresses the joint hypothesis nature of this kind of 

tests for integration. Besides tests of the CIP using money market instruments, Popper 

(1993) and Fletcher & Taylor (1994) have also tested equality of hedged returns using long-

term interest rates and find similar results: in periods in which no substantial capital controls 

are in effect, there are few arbitrage opportunities available, at least when transaction costs 

are taken into account. Moreover, these opportunities diminish over time. 

                                                           
5
 Some of the quantity criteria we cited also suffer from this joint hypothesis problem. For instance, 

perfect consumption correlation only follows in complete markets where investors maximize their 

life-time consumption plan. 
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Figure 4 Covered interest rate parity difference between London and New York 

 

Source: Obstfeld (1998), Figure 1. 

 Using a much longer time span, Obstfeld (1998) looks at differences between one-year 

interest rates on sterling-denominated assets sold in New York and those sold in London, 

which are very similar to CIP deviations. When capital is mobile, not only the difference 

should be small, but also should its standard deviation. Figure 4 highlights this standard 

deviation. It clearly shows that it was not until the mid 1990s until the standard deviation fell 

back to its low level last seen in the first decade of the 20th century. Again, the picture is 

consistent with capital integration fluctuating rather than steadily improving over time.6 

Uncovered interest rate parity 

Where CIP implies that hedged returns on similar assets are equalised, uncovered interest 

rate parity (UIP) posits that unhedged returns should also be equal. This implies that 

differences in nominal interest rates are neutralised by expected exchange rate changes. 

Empirical results nearly unanimously reject UIP, but again this does not necessarily point to 

segmented markets. Indeed, by leaving international investments exposed to unexpected 

exchange rate changes, additional risk is incurred for which investors will require a risk 

premia. Such premia may drive a wedge between unhedged returns in different countries 

causing the UIP to be rejected. Also systematic biases in market participants’ expectations 

may cause UIP violations. The literature on violations of UIP in the post-Bretton Woods era is 

vast, see Engel (1996) and Jongen, Verschoor & Wolff (2008) for reviews of the literature. 

                                                           
6
 Paya, Peel & Spiru (2010) also present evidence of deviations from CIP for the US dollar-pound 

sterling exchange rate using weekly data from 1922 through 1924. These deviations are persistent 

and hoover between -1.3% and 1.2% p.a.. 
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But also in the pre-First World War period deviations from UIP were rife. Hallwood, 

McDonald & Marsh (2000) show that the dollar-sterling exchange rate expectations between 

1890-1908 were biased in the sense that they seemed to anticipate a dollar depreciation 

that never occurred, which points to a peso problem type of explanation. Deviations from 

UIP fell once the market took it for granted that the U.S. would not depart from the Gold 

Standard.7 Lothian & Wu (2011) study the UIP since 1800 and also suggests that persistently 

biased expectations are a likely candidate for explanations of UIP deviations over the last 

two centuries. 

Convergence of real interest rates 

Even more assumptions are required to imply a convergence of real interest rates. In 

addition to UIP it also requires that relative purchasing power parity (PPP) holds: expected 

changes in exchange rates are due to differences in expected inflation. The crucial 

assumption here is integration of product markets rather than financial markets. Indeed, 

PPP requires that price arbitrage takes place on the real markets for deviations to disappear. 

As prices are sticky and real markets are more hindered by barriers than financial ones, the 

usually reported breakdown of PPP in the short-run is therefore not necessarily evidence for 

segmented financial markets.  

4. Historical equity market research 

It is not surprising to find relatively abundant historical research on financial integration 

using money market instruments. In contrast, although research on stock market integration 

is well developed, it strongly focuses on the post-Second World War period. In this Section 

we will review the different ways the literature has used the measure equity market 

integration (or segmentation). In doing so, we have attempted to find as many papers as 

possible that apply these methods to ‘historical’ data. Failing this, we discuss the 

‘contemporaneous’ results to highlight the nature of the questions they address. 

Cross-listings 

Probably the easiest way to test whether the Law of One Price (LOP) holds on equity markets 

is to compare the prices of cross-listed shares. Some authors simply seem to assume that 

the LOP holds. For instance, in his monumental study on international business cycles, Oskar 

Morgenstern writes “[o]n different national stock markets the prices of the same shares are 

as a rule not a variance” (Morgenstern (1959), p. 508). Although he does not test this, he 

does provide evidence that foreign stock and bond listings were quite common in the period 

                                                           
7
 See also Coleman (2010). 
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1870-1914, so there is ample scope for empirical testing.8 An example of such a test is Neal 

(1985). This paper studies daily stock prices during financial crises from 1745 to 1907 for 

stocks that are cross-listed on the London, Amsterdam, Paris or New York stock exchanges. It 

focuses on price differences of the same security on different markets. The results show that 

from the mid-18th century, European stock markets are quite well integrated, even in 

periods of stress. Neal (1987) corroborates this finding, concentrating on biweekly prices 

over the period 1723-1794 for three British joint stock companies trading both on the 

London and Amsterdam exchanges. Moving forward a century, Hoag (2006) uses daily prices 

of the $100 common shares of the New York and Erie Railroad, which traded both in New 

York and London. Using event study methodology, he investigates to what extent the 

introduction of the Transatlantic cable reduces the time lag between both markets. 

Consistent with well-functioning markets transmitting information efficiently, the 

information lag shortened from ten days to zero. He concludes “historical markets priced 

securities so well that transatlantic steamship crossing times can be recovered from stock 

prices.” (p. 342) Using daily data on three Austrian stocks that were cross-listed on the Paris, 

London, Vienna, Berlin, and Frankfurt exchanges Baltzer (2006) finds close integration over 

the period 1869-1874. 

Although using cross-listed securities avoids many of the pitfalls of other tests of integration, 

it does create some bias. Indeed, the securities studied are the ones for which finding 

integration is most likely as these are usually large and liquid issues with a shareholder base 

that is considerable diverse in terms of nationality. Not finding price equality across markets 

for these securities would clearly indicate strong segmentation. Confirming the LOP to hold 

is only a necessary condition for markets to be integrated, but not a sufficient. It may 

therefore be informative to look at broader evidence for financial market integration. 

Evolution of equity return correlations 

A less formal way of studying stock market integration is to investigate to what extent 

returns of different markets are correlated. The idea is that the more integrated markets are, 

the more they are subject to the same fundamental shocks, inducing return comovement. 

Following this intuition, Morgenstern (1959) computes correlations9 between monthly price 

changes of the French, German, UK and US stock markets, both for the period 1870-1913 

(1899-1914 for France) and the period 1924-1938. He generally finds a higher 

correspondence between exchanges in the pre-1914 period. In contrast, in the later period, 

                                                           
8
 For instance, in Amsterdam 89 foreign securities were listed versus 27 Dutch and colonial ones in 

1865. By January 1914, these numbers had increased to 840 and 956 respectively. These numbers 

include both bonds and stocks. (Numbers cited in Morgenstern (1959), p. 525) At the same time, 200 

out of 800 listed common stocks on the Brussels stock exchange were foreign. 
9
 Actually, he computes sign correlations, effectively measuring to what extent monthly price changes 

of two stock markets tend to have the same sign. See his table 136. 
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mutual independence of stock markets can only be rejected for the US-UK and US-France 

country-pairs. Zevin (1992) adds more recent periods as comparison, the last being 1981-

1987 and also finds less significant evidence for stock market comovement than in the pre-

1914 period.  

Figure 5 Rolling stock market correlations 

 

Source: Obstfeld & Taylor (2003), Figure 6. The average correlations are depicted 

in the middle of their ten-year period. 

A more comprehensive study of equity market correlations is presented in Obstfeld & Taylor 

(2003). They use annual stock price indices to compute correlations between up to 22 

countries from 1880 to 2000. Figure 5 above plots the average correlation across all country-

pairs using a rolling sample of 10 years. The bold line represents the average correlation 

across the available G7 country-pairs, whereas the thin line uses all available country pairs. It 

is clear that average correlation fluctuates strongly across time. There is a remarkable 

upward drift in average correlation until the First World War.10 Unsurprisingly, it drops off 

during the War, only to recover from the mid 1920s. The Second World War again leads to 

low average correlation. From the late 1950s average correlation slowly climbs back to pre 

war heights. However, this process is not gradual and shows several setbacks. Goetzmann, Li 

& Rouwenhorst (2005) extend the sample both by including data from 1856 onwards and by 

expanding the range of markets. They find similar patterns for the average correlation 

between country-pairs. They can also formally reject constant correlation matrices across 

time. 

It is tempting to equate increasing correlations with better financial integration. Correlations 

may simply be driven by similar industrial composition of the country portfolios (Roll (1992)). 

Indeed, Adler & Dumas (1983) and Dumas, Harvey & Ruiz (2003) among others warn against 

using correlations of market-wide indices as proxies for financial integration when economic 

fundamentals are not controlled for. They develop a model linking such fundamentals to 

financial variables and find that in the polar case of perfect integration their model results in 

                                                           
10

 Notice also the low average correlation at the start of sample, consistent with Flandreau & Zumer 

(2004)’s contention that the integration process was interrupted in 1890. 

correlations (10 year window)

-0.5

0.0

0.5

1.0

1880 1900 1920 1940 1960 1980 2000



 - 14 - 

similar return correlations than the observed ones. In contrast, in the opposite case of 

completely segmented markets, the implied correlations are significantly lower than the real 

ones. The caveats of using market wide correlations are also corroborated empirically by 

Carrieri, Errunza & Hogan (2007). They compute explicitly an Integration Index using the 

international CAPM of Errunza & Losq (1985) and find that their index results in consistently 

higher estimates of financial integration than correlations between country index stock 

returns for several emerging markets over the period 1977-2000. 

To understand why correlations change over time, Quinn & Voth (2008) and Voth & Quinn 

(2010) study equity correlations between 16 countries over the period 1890-2001 and link 

them to a measure of capital account openness. They find that correlations generally 

increase as the capital accounts opens up. This conclusion even holds when they control for 

synchronization of economic fundamentals, thereby coping with the critique by Dumas, 

Harvey & Ruiz (2003). As such they confirm the results of Bekaert & Harvey (2000) who find 

that correlations of emerging equity markets with the world market increases, albeit 

modestly, after capital market liberalization. Voth & Quinn (2010) point out that the benefits 

of international diversification are lower than often estimated: the low correlations after the 

Second World War coincide with severely restricted capital accounts, implying that investors 

would not have been able to profit from diversification.11 When from the 1980s the capital 

account restrictions are being lifted, correlations increase, also eliminating to a large extent 

the scope for diversification. Interestingly, the pre-1914 period, with almost completely 

open capital accounts also has generally low correlations (see also Figure 5 above). Quinn & 

Voth (2008) argue that this is due to the low correlation of economic fundamentals in that 

period, again underlying the danger of using market wide correlations to measure financial 

integration. Likewise, the high correlations in the late 1920s and 1930s would be the result 

of important common shocks – several countries returning to and then leaving again the 

gold standard, the stock market crash of 1929 and the subsequent depression years – rather 

than a sign of increased capital market integration. 

Importance local factors 

As mentioned, the intuition behind the link between correlation and integration is the 

importance of common return shocks. A more explicit way is to try to disentangle local and 

global return shocks in order to directly measure the relative significance of the latter. The 

idea is that in integrated markets global shocks become more important than local ones. An 

example is Ng (2000) who studies the time-varying impact of Japanese (‘the region’) and US 

(‘the world’) equity market volatility on the volatility of six Pacific-Basin stock markets. 

Although both the global and the regional impact on local volatility are found to be modest, 
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 Here, Bekaert & Harvey (2000) do not concur: their finding of higher correlations after liberalization 

are so modest as not to prevent foreign investors from gaining diversification benefits. 
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they are influenced by financial liberalization measures. A more comprehensive approach is 

Baele (2005) who studies 13 European equity markets. Extending Bekaert & Harvey (1995) 

and Bekaert & Harvey (1997), he decomposes country returns into global shocks (proxied by 

the U.S. market), European shocks and local shocks. By using a regime-switching framework 

financial integration is allowed to change over time. As a consequence the importance of the 

world, regional and local shocks is also time-varying. He finds that the European component 

has become more significant from the late 1980s onwards well before there was any serious 

talk about introducing a single currency. Both papers focus on very recent periods. It seems 

that this line of research has not yet been applied to pre-Second World War data.  

Related to the previous methodology is the literature that focuses on the relative 

importance of country versus industry effects of international stock returns. Again, the 

latter are supposed to capture common shocks, whereas the country effects would be more 

dominant in segmented markets. For instance, Heston & Rouwenhorst (1994) decompose 

returns into a ‘pure’ country effect and a ‘pure’ industry effect and find that variation in the 

former drowns variation in the latter with a ratio of more than four to one. Increasing the 

sample to including emerging equity markets, Griffin & Karolyi (1998) only reinforce this 

result. On the other hand, Cavaglia, Brightman & Aked (2000) find evidence that the industry 

component has increases from the mid 1990s onwards. The claim by Brooks & Del Negro 

(2004) that this is only a temporary phenomenon driven by the tech bubble in this period, 

seems to have been refuted by many follow-up studies. Moerman (2008) finds that the 

results in the most recent subperiod are not driven by inclusion of the IT industry. Also, 

according to Brooks & Del Negro (2005) about half of the country effects found in Heston & 

Rouwenhorst (1994)  can be attributed to a regional effect, suggesting that international 

segmentation is not as bad as it appears. Likewise, Flavin (2004) updating Heston & 

Rouwenhorst (1994) finds that in European equity markets the industry component has 

become more important since the introduction of the euro in 1999. In a world-wide sample 

Ferreira & Gama (2005) also find evidence of an increased importance of the industry 

component in the last years of their sample, which ends in 2001. Again, so far as we know, 

there are no attempts to apply this methodology to “historical” data. 

Correlations of expected returns 

Both return correlation analysis and the decomposition of shocks in global and local factors 

are to some extent flawed methodologies. Indeed, as Campbell & Shiller (1988) show, return 

shocks can be decomposed into shocks in expected cash flow and shocks in expected returns 

(i.e., discount rates or cost of capital). Strictly speaking, financial integration only applies to 

the latter: identical risk exposures should translate in identical expected returns. It therefore 

follows that perfect or even high correlation is neither a necessary nor a sufficient condition 

for financial integration. Imagine two stocks that trade in perfectly integrated financial 
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markets but with completely different exposures to the systematic risk factors. Even when 

return correlation can be completely ascribed to expected return shocks, the correlation 

between both stock returns can take any possible value, depending on the correlation 

between the systematic risk factors. On the other hand, when the stocks trade in segmented 

markets but their expected cash flows are highly correlated (e.g. because they operate in 

similar output markets), their return correlation can be high. 

One way to account for this caveat is to first decompose return shocks into expected cash 

flow shocks and expected return shocks. Subsequently, the correlation between the 

expected returns can be taken to proxy the degree of financial integration. Of course, this 

approach is also not without problem, as it assumes that expected returns are driven by one 

single systematic factor. If there are more such factors, expected returns need not be 

perfectly correlated. 

In any case, an example of this approach is Campbell & Hamao (1992) where the correlation 

between expected excess returns of US and Japanese stocks is computed over the period 

1971-1990. To this end, both markets are assumed to be exposed to a single international 

risk factor. The time-varying price of risk attached to this factor combined with constant 

market exposures leads to time-varying expected returns. Time variation in the price of risk 

is modelled using the following information variables: lagged Japanese and U.S. excess 

returns, Japanese and U.S. relative short-term rates and a January dummy (an extended 

models add both countries’ lagged dividend yields and term spreads). Although the single-

factor model can be rejected, there is some evidence that expected returns are driven by a 

common factor, which suggests some degree of integration. Surprisingly, the correlation 

between excess returns is higher in the 1970s than in the 1980s, a result the authors ascribe 

to the weak forecasting power of the information variables in the latter period. Implicitly 

Bekaert (1995) also uses a one factor model to measure the extent of integration of 

emerging markets into the world equity market. It is based on the correlation between 

expected returns of emerging markets and expected returns of the U.S. equity market for 

the periods 1976-1985 and 1985-1992. Expected excess returns are computed as the fitted 

values of predictive regressions. Similar to Campbell & Hamao (1992), the set of regressors 

includes two local instruments, the local dividend yield and the lagged excess return, and 

three global instruments, the U.S lagged excess return, the U.S. dividend yield, and the U.S. 

relative interest rate. Perhaps surprisingly, he finds that for only 6 out of 10 emerging 

markets the correlation between the expected returns had increased in the second period. 

For the three developed markets, Germany, Japan and the UK, expected returns were more 

highly correlated with the U.S.. 

Of course, as mentioned before, these results depend on the specification of the expected 

returns. Failure to model expected returns correctly may result in correlations that are 



 - 17 - 

either too high or too low. To sidestep this problem, Bekaert & Harvey (2000) proxy 

expected returns by the dividend yield. Its intuition follows even from the simple constant 

growth dividend discount model (Gordon & Shapiro (1956)). It implies that the dividend yield 

equals the expected stock return minus the expected long-term dividend growth rate: 

DP = E R( ) −E DG( ) , (1) 

where DP is the dividend yield, R is the ordinary stock return and DG is dividend growth. Of 

course, the model is very stylized and deterministic, but the logic carries forward to more 

sophisticated models such as the log-linear model introduced by Campbell & Shiller (1988) 

that allow for stochastic variation in the variables considered. Rather than studying the 

correlation of expected returns, Bekaert & Harvey (2000) investigate the impact of financial 

liberalization on the cost of capital. The idea is that integration will reduce the cost of capital 

as foreign investors flock in to reap the additional benefits of diversification and thereby 

raise prices. In their empirical analysis, they use the change in the dividend yield to measure 

this effect. To their surprise, they only find a small impact of liberalization in 20 emerging 

markets on the cost of capital: a reduction of at most 1%. Of course, the dividend yield 

reduction can also be due to higher expected dividend growth as equation (1) shows. This is 

likely, as liberalization measures usually go hand in hand with other policy measures to 

reinvigorate the economy. Bekaert & Harvey (2000) do find some evidence for this effect, 

but it is very small, crediting the bulk of dividend yield impact to a reduction in the cost of 

capital. de Jong & de Roon (2005) also use the dividend yield as a measure of expected 

return. Their sample of 30 emerging markets corroborates that liberalization decreases the 

cost of capital, but with a relatively small 11 basis points per annum. This estimate follows 

after taking into account the increased exposure to the world factor after liberalization, 

which partly offsets the reduced cost of capital.  

The intuition tying the dividend yield to expected returns also holds for the earnings yield. In 

Bekaert, Harvey, Lundblad & Siegel (2010) absolute differences of earnings yields for 

industries in different European countries are used to study the contribution of EU 

membership and the euro introduction on equity market integration. They find that EU 

membership reduces segmentation, even controlling for several other possible channels of 

integration. Perhaps surprisingly, but consistent with the results in Baele (2005), the euro as 

such seems to have minimal effects on integration. 

Parametric asset pricing measures  

Studying expected returns comes close to the idea that financial integration implies that 

prices of risk are independent from the market on which the assets are traded. Of course, in 

order to test this formally, one needs a fully-fledged international asset-pricing model. This 

specifies which risks are priced (i.e. the number of priced factors) and how large the 
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different prices of risk are. Having such a model, it can then be tested whether the same set 

of factors price assets in different markets in a similar way. For instance, assume financial 

markets are completely integrated and all investors can hold all traded assets. In that case, 

the intuition of portfolio diversification dictates that everybody holds a widely diversified 

portfolio, the world portfolio of all assets, and assets risks are measured as the contribution 

of each asset to the risk of the world portfolio. A world Capital Asset Pricing Model (CAPM) 

would then imply that an asset’s expected return is proportional to its beta (i.e., its scaled 

covariance) with respect to the world market portfolio. In contrast, when asset prices are set 

domestically, it is their beta with respect to the domestic market portfolio that is important. 

Indeed, in a segmented market this portfolio is the best available in terms of diversification. 

In such a case a domestic CAPM would hold in each separate market. Karolyi & Stulz (2002) 

derive the mispricing that would occur when the domestic CAPM is used instead of the 

world CAPM. Only in the very special case that the idiosyncratic asset return, measured w.r.t. 

the domestic market portfolio, is uncorrelated to the world market portfolio does the 

domestic CAPM price assets correctly. Given this set-up, it would be reasonable easy to 

compare the pricing ability of both models. The vast empirical literature, reviewed in Karolyi 

& Stulz (2002), generally finds that country risk premia are related to their covariance with 

the world market portfolio return, consistent with integrated markets. On the other hand, 

cross-sectional results are much less supportive for the world CAPM – but doesn’t this apply 

to the domestic CAPM as well? 

In any case, the conditions under which a world CAPM holds are quite restrictive. This 

implies the world market portfolio is not necessarily an efficient portfolio, on which most 

empirical tests rely. Indeed, when deviations from relative PPP exist, investors in distinct 

countries will look differently to real returns and will therefore hold in addition to the world 

market portfolio a hedge portfolio, which is generally unique from each country’s 

perspective (Adler & Dumas (1983)). In the Sercu (1980) international CAPM (ICAPM) this 

hedge portfolio is constructed in such a way as to eliminate all exchange rate risk. The 

expected excess return therefore depends on its covariance with a hedged world market 

portfolio and the cost of hedging the asset against exchange rate risk. This and other more 

general ICAPM specifications therefore lead to a multiple beta model for expected returns. 

Empirically, exchange rate risk terms add significant explanatory power in cross-sectional 

tests. Unfortunately, also domestic factors are still significant (De Santis & Gerard (1997) and 

De Santis & Gerard (1998)). 

This observation leads papers such as Bekaert & Harvey (1995) and de Jong & de Roon 

(2005) to take a more agnostic approach. They argue that integration is a gradual process 

and that it is more a matter of how important international versus domestic risk factors are. 

They both combine an ICAPM, where integration is taken for granted, and a pure domestic 
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model – assuming complete segmentation – and let the data decide how important each 

part is in explaining country returns. By introducing time-variation in the relative weight of 

both models they are able to compute a return driven measure of financial integration. 

The empirical results we have cited so far rely on contemporaneous data. There are not 

many papers using equity data before the Second World War that touch upon this literature. 

Although not focusing on market integration, Edelstein (1976) is worth mentioning here. It 

deals with the question whether returns on the United Kingdom’s overseas assets where 

higher than those for domestic assets during the years 1870-1913. This question is important 

given the discussion in the literature about how to explain the high proportion of foreign 

assets in UK investment portfolios. To answer the question, Edelstein builds a dataset of 

annual returns on 566 securities (equities, but also preference shares and debentures). 

Average risk-adjusted returns for all securities are computed by applying a world CAPM.12 He 

finds that over-seas’ risk-adjusted returns are higher than those on domestic securities. 

However, it would be premature to consider this evidence for stock market segmentation, as 

the methodology used suffers from some pitfalls. The database is subject to selection bias as 

only securities paying regular dividends and having a continuous quoting record over a 

“significant” part of the period are included. Moreover, sector return indices are constructed 

using equal weighting and aggregate indices are computed using the sector weights of the 

end of the period, which introduces an upward bias in returns as more successful sectors 

receive a higher weight.13 

The only paper we are aware of that focuses on equity market integration before the Second 

World War is Moore (2006). In this paper the international Arbitrage Pricing Theory (APT) is 

used to study the effects of the First World War on stock market integration. To this end, he 

uses a monthly data set of stocks and government bonds from twelve countries from 

January 1900 to December 1925. Asset exposures relative to three extracted common 

factors and the “world” index are used to compute asset mispricings (‘alphas’) on a rolling 

basis.14 These alphas are then squared and aggregated across markets to compile a measure 

of integration. The lower squared alphas are, the more there is evidence for integration. 

Confirming money market evidence, he finds that stock markets were well integrated in the 

period before the First World War, but that stock market integration fell during and shortly 
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 With a dummy variable for debentures and preference shares, to account for their consistently 

lower returns. 
13

 In addition, the regression from which the risk-adjusted returns are derived suffers from an error-

in-variables problem, as it is estimated over the same period as the ex-ante risk measures. However, 

as the sensitivities of both overseas and domestic equities are similar, this problem may have less of 

an effect on the conclusions. 
14

 Actually alphas of returns in excess of the world return are computed because of lack of a good risk-

free asset. 
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after the War. Once capital market restrictions were removed in the early 1920s, integration 

recovered. 

Of course, the inherent difficulty in measuring financial integration using an asset-pricing 

model is that it always involves a joint test. If financial integration is rejected, it is never clear 

whether it is because markets are indeed segmented and/or because the asset-pricing 

model used is incorrect. Given that traditional asset pricing models such as the CAPM and 

the APT seem to be incapable to explain systematic anomalies makes this kind of testing 

even more precarious. 

Non-parametric asset pricing approach 

To cope with this critique, Chen & Knez (1995) introduce a non-parametric approach in the 

sense that the integration measure does not depend on a fully parameterized model. The 

starting idea is that if it is possible to construct a portfolio from one market that has the 

same payoff as a portfolio from the other market, these markets cannot be integrated if 

they have different prices. When markets are perfectly integrated, the LOP should hold 

across them. This leads Chen & Knez (1995) to study the sets of admissible stochastic 

discount factors (SDF) of both markets. If markets are perfectly integrated, at least one SDF 

should be common to both sets. On the other hand, when markets are segmented, similar 

payoffs may receive different prices or in other words, the sets of admissible SDF do not 

intersect. Chen & Knez (1995) suggest computing the minimum mean-square distance 

between both sets as a measure of integration and show that this distance is zero if and only 

if both markets are perfectly integrated. They also prove that it can be interpreted as the 

maximum pricing difference between the common payoffs of both markets and therefore as 

the minimum amount of cross-market frictions that exist to prevent taking advantage of 

these price differences. However, Chen & Knez (1995) call this minimum distance the weak 

integration measure, because even when it is zero, it may still be possible to construct an 

arbitrage portfolio consisting of assets from both markets. They therefore also introduce a 

strong integration measure, which is the minimum mean-square distance between the two 

sets of nonnegative SDF. The paper applies the new methodology to study the integration of 

the NYSE and NASDAQ and finds that pricing differences are small, but not zero. 

Dewachter & Smedts (2007) extend the methodology to an international setting and use the 

weak integration measure to quantify the degree of cross-market segmentation between 

the German and the US stock market. In addition they also study the integration between 

either of both markets and five other European stock markets.15 The period studied is 

limited to 1995-2002, but captures the introduction of the euro. Surprisingly, given the 

                                                           
15

 In a similar vein, De Santis (1992) uses data from eighteen international equity markets  from 1970 

to 1991 to measure how difficult it is to find a SDF that consistently prices assets in two groups of 

countries. 
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literature on cross-listings, failures of the LOP are quite frequent and important. This 

illustrates the value-added of this more general methodology. Nevertheless, the point 

should not be stressed too much, as taking advantage of deviations from the LOP may 

involve unrealistically large short positions. Dewachter & Smedts (2007) also link the pair-

wise integration measures to characteristics of the markets involved. Consistent with the 

micro-finance literature, they find the change in market capitalization, market volatility and 

market activity to be significantly related to segmentation. 

5. Suggestions for research 

Cross-listings and diversification opportunities 

As noted above, 19th century investors and practitioners recognized the opportunities 

international diversification offered. Cross-listings provided a practical way to realize such 

diversification. It seems that these cross-listings were a widespread feature of pre-1914 

stock exchanges. However, as far as we know, it is not well recorded to what extent these 

cross-listings covered all industries or whether they were concentrated across a few 

industries that were likely to capture the attention of foreign investors, like railroads and 

mining. If this were the case, it is possible that other sectors were less integrated and 

offered potentially larger diversification opportunities. In addition, it is not clear to what 

extent cross-listings were concentrated across markets. It is likely that because of political, 

cultural or economic reasons there were preferential links between sets of countries. Again, 

this could lead to partially segmented groups of markets and more diversification 

possibilities. 

Simply documenting the number and the nature of the cross-listings is something that could 

be realized relatively easily when a pan-European equity database is constructed. Indeed, 

such statistics do not require the more labour intensive return data construction. In a second 

stage, when such return data are available, the extent of the diversification potential could 

be charted. Also its evolution could be investigated and linked to explanatory variables like 

Quinn & Voth (2008) and Voth & Quinn (2010) do for correlations. 

Another way late 19th century investors were able to diversify their portfolios internationally, 

is through what Wilkins (1988) coined the free-standing company. These were companies 

set up in the domestic market, but intended for foreign business purposes. According to her, 

this was probably the most typical way in the U.K. to conduct direct investments abroad: out 

of 5337 listed companies registered in England and Scotland, 37% were operating mainly or 

wholly overseas. It is likely that this phenomenon was not typically British, as also on the 

Brussels Stock Exchange it was well-known Annaert, Buelens & De Ceuster (2011). One of 

the reasons these companies were set-up appears to be the reduction of asymmetric 
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information and having more legal recourse by domestic investors in case business turns 

sour.16 Again, charting the importance of these investments across markets, recipient 

countries, industries and time can provide valuable insight into how international capital 

flows ran and diversification was enabled in the 19th century. Once return data are available, 

it would be interesting to study to what extent additional international investment vehicles 

were still necessary to reap the benefits of international diversification. 

Measuring equity market integration 

The quantity evidence as well as the price evidence originating from other markets suggests 

that financial integration was (and probably is) not a monotonous process. Periods of 

increasing integration alternate with periods when markets seem to become more 

segmented. Again, similar evidence for equity markets is to a large extent missing. In Section 

4 several methods of measuring market integration were identified, both parametric ones, 

requiring the specification of an asset pricing model, and a non-parametric way, relying on 

the difference between sets of admissible SDF. With a pan-European return database these 

methods could be easily applied to the pre-1940 era. Tracing the evolution of equity market 

integration is important to understand to what extent the international diversification 

opportunities were actually feasible to investors. Likewise, given its impact on the cost of 

equity capital, capital market integration is crucial to understand economic and industrial 

development. 

Correlation between expected returns and cash flows 

In addition to the methods discussed, an alternative way to gauge integration is by focusing 

on correlations between returns across markets. Of course, we have noted several times 

before that correlations are hard to interpret as they capture the effect of changing 

expectations regarding future cash flows as well the impact of changing expected returns. 

Financial integration only influences the latter, whereas economic integration is likely to 

impact returns correlations through its effect on expected cash flows. Disentangling both 

sources may inform us about the nature and speed of both financial and economic 

integration. One way of doing this, is to rely on a present value relationship à la Campbell & 

Shiller (1988), which shows that changing dividend yields are either due to changing 

expectations regarding future dividends or to changing expected returns (or both). Empirical 

papers using ‘contemporary’ data (and especially post-Second World War data) typically find 

that variation in dividend yield is almost completely due to return expectations. However, 

Chen (2009) for the U.S. and Annaert, Buelens, De Ceuster, De Schepper & Van Hyfte (2011) 
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 Actually, Bordo, Eichengreen & Irwin (2001) and Bordo, Eichengreen & Kim (1999) question 

whether financial integration was really that widespread and deep before 1914 as it is today. They 

argue that problems of asymmetric information hampered integration. To the extent that free-

standing companies were indeed able to counter these concerns, we should see more integration in 

their presence. 
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for Belgium find that the importance of both sources of time-variation is very period-

dependent. When data from the period before the First World War are used, changing cash 

flow expectations are as important, if not more important, than changing return 

expectations. Determining whether such patterns are also present in other markets may not 

only shed light on why time-variation in relative importance of both sources occurs. It can 

also lead to a further identification of the relative significance of financial and economic 

integration.17 In order to be able to implement these tests, total return indices of several 

markets are needed in addition to their dividend yields. 

Determinants of equity market integration 

Having established that equity market integration changes over time of course leads to the 

natural question what causes this time-variation. The ‘contemporaneous’ literature on 

capital market integration has already identified several ‘usual suspects’. In addition, such 

analysis could offer new material in the debate whether or not being on the gold standard 

had any impact on the cost of capital. Indeed, on the one hand Bordo & Kydland (1995) 

argue that the gold standard functions as a kind of commitment mechanism preventing the 

monetary authorities from changing planned future policy. This would therefore reduce 

country risk and the cost of capital. On the other hand, Mitchener & Weidenmier (2009) find 

that joining the gold standard countries did not eliminate the interest-rate differential 

between a country’s paper currency debt and gold bonds issued on international capital 

markets. Five years after a country joined the gold standard, the currency risk premium still 

averaged more than 400 basis points. Also Flandreau & Zumer (2004) reject the notion that 

adapting the gold standard facilitated the global movement of capital.18 As far as we know 

this debate has not be extended to equity markets. 
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