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The Euro and the RMB are both relatively new currencies traded on the global foreign exchange market. While 

the Euro was introduced in 2001, China started cross-border settlement in RMB in 2009. We analyse the 

evolution of Euro trading based on data from the BIS triennial survey and compare the patterns to the 

experience of RMB internationalization. We find that – similar to the RMB – Euro trading displayed some 

convergence to the geographical pattern of all currencies in the first years of its existence. Thereafter, the 

convergence process appears to have come to halt. We document that the determinants of Euro trading include 

links to offshore trading centres, economic and institutional characteristics, but these turn out to be rather 

unstable over time. Furthermore, we compare the geographical dispersion of Euro trading to the previous D-

Mark period and to other commonly used international currencies. These results help to interpret the evidence 

on initial convergence as a rebound-effect from a decline in the international use of the D-Mark during the 

1990s.
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1. Introduction  

The Euro and the Renminbi (RMB) are two currencies that are relatively new on the 

worldwide foreign exchange market. For the RMB, this is due to a major policy change that 

occurred in 2009; for the Euro, this is due to the establishment as a new currency formed by 

initially eleven Euro Area countries that in the meantime have grown to include 19 members. Do 

these two currencies have a common geographical dispersion pattern across offshore trading 

centres? Are there common determinants, and do policies matter for their relative position vis-à-

vis other currencies? In this paper, we address these questions by analysing the BIS triennial 

survey on currency trading that covers a cross-section of up to 39 non-Euro-Area countries.  

In the literature, the currency trading of the RMB has already received quite a bit of 

attention. In particular, Cheung et al. (2017), Cheung et al. (2019), and Cheung et al. (2021) have 

used the same dataset to report the evolution of RMB dispersion across trading centres for the 

2013-16 and 2016-19 periods, respectively1. The empirical approach used in these papers will 

also be pursued in the present article. In the papers by Cheung et al., it is postulated that in the 

longer term the share of RMB trading will converge to the share of all currencies traded in any 

particular offshore trading centre. In all periods, though with different external control variables, 

there is overwhelming evidence that this convergency hypothesis is supported by the data.  

Also, for the Euro, the internationalization debate has been accompanying the currency 

since its establishment. In an early contribution, Portes and Rey (1998) have argued that the Euro 

is “expected to challenge the Dollar supremacy”, based on its GDP size and role in international 

trade2. After 20 years of existence, these expectations have not materialised and the debate is 

more focused on the question of why the Euro has not achieved a more prominent stance. 

Ilzetzki, Reinhart and Rogoff (2020) put it aptly when they argue that the Euro is still “punching 

below its weight”3. These studies are considering for instance the bid-ask spreads, reserve 

holdings, or discuss the political dimensions of monetary policy and the slow steps forward 

towards a banking union. An intermediate step of taking stock of the evidence, based on the BIS 

triennial survey, has been taken by Kenen (2011). However, a formal econometric analysis of 

                                                           
1 For earlier, more anecdotal evidence on the RMB see, for example, Cheung (2015), Ehlers and Packer (2013), 
Ehlers et al. (2016). Eichengreen et al. (2016), He et al. (2016), He and Yu (2016), Mehl (2017) and Wójcik et al. 
(2017), more generally discuss the offshore trading of international currencies.   
2 See also Detken and Hartmann (2000) and (2002), Hartmann and Issing (2002) and Hau et al (2002), Chinn et al. 
(2008). 
3 A further discussion is given by the Report of the European Commission (2018). 
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turnover data, analogous to the RMB trading analysis of Cheung et al. (2019), has so far not been 

conducted yet.  

The core of the empirical analysis is the link between the change in currency trading of 

the RMB/Euro and a gap-variable, which covers the difference between the levels of RMB/Euro 

and all currencies traded in that market. Suppose for instance an offshore trading centre has a 

5% share of all currencies traded on the global foreign exchange market, but the share of RMB 

traded is only 2%. The prediction would be that the RMB-trading share over the following three-

year period would go up, such that the gap between all currencies traded and the RMB trading 

would be closed over time on that offshore trading centre. A second key explanatory variable is 

the change in all currencies traded. If the change in RMB/Euro trading has reached a more 

mature stage, i.e. it is closer to its long-term equilibrium, the convergence process is expected to 

come to halt, and the change in all currencies is expected to be the most relevant determining 

factor for the change in either RMB, Euro, or indeed any other currency.  

While a significant gap-variable is a well-established result in the literature for the RMB, 

we do not find a robust comparable counterpart in the Euro data, except for the initial period of 

2001-04, right after the introduction of the Euro. Instead, the second variable, the change in the 

share of all currencies, dominates the regression. This is true for the size of the coefficient, its 

statistical significance, and its contribution to the R-square of the regression. Economically, we 

attribute this central result to the fact that the Euro, while new on the global foreign exchange 

market, is the successor of more established currencies, such as the D-Mark, Lira, or Peseta. In 

particular, the D-Mark has been widely used as an international currency, but due to the 

uncertainty about the modalities of the changeover, it lost popularity in many countries during 

the 1990s. Thus, the initial strong evidence on convergence for the Euro is likely to be a 

rebound-effect from the D-Mark losing ground in currency trading during the previous decade. 

Several further exercises shed light on the Euro-trading pattern and its geographical 

dispersion across trading centres. For instance, we analyse several sets of control variables that 

include the links to the Euro Area and economic and institutional characteristics of offshore 

trading centres. In the most recent 2016 to 2019 period, a dummy variable for the existence of a 

bilateral swap-line and a dummy variable for Eastern Europe (where some countries expect to 

introduce the Euro in the future), are significantly positive determinants. There is also some 

limited evidence that institutional characteristics, such as the distinction between a banks-based 
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vs. market-based financial system, the colonial history, and legal origin play a role. Our overall 

conclusion regarding the control variables, however, is that they are neither stable over time, nor 

have a sizeable impact on the overall fit of the regression. This contrasts with earlier results for 

the RMB in Cheung et al. (2021), who document that the bilateral trade with offshore centres, as 

well as trade dispute episodes and their interaction with the bilateral trading volume play an 

important role for the RMB.  

A second striking difference between the two currencies is the initial conditions at the 

beginning of the sample period. While the RMB was overrepresented, i.e. the “gap” to the share 

of all currencies was positive, not negative, in only 3 out of 51 offshore trading centres (Hong 

Kong, Korea, and Singapore), this was the case in 14 of out 37 offshore financial centres in the 

Euro benchmark regression. We therefore analyse whether these initial conditions matter, and 

indeed find that there is substantially more evidence of convergence for the Euro as well, when 

over- and underrepresented markets are distinguished. Again, the evidence is not stable over 

time, but generally there is more convergence from below the equilibrium share than from above. 

This distinction also matters for the pre-Euro D-Mark period, where we find that in the 1990s, 

the D-Mark was losing ground in both types of centres. On those markets where the D-Mark was 

overrepresented, it was losing ground, and in the market where it was initially underrepresented, 

it was falling behind even further in some of the sub-periods.  

Finally, we also analyse other currencies that from an institutional and economic 

perspective might be more similar to the Euro than the Renminbi, i.e. the US Dollar, the British 

Pound, the Canadian Dollar, the Swiss Franc, the Japanese Yen, and the Australian Dollar. These 

currencies – except for the Canadian Dollar – do not show any sign of convergence at all. The 

Australian Dollar was even diverging from the equilibrium most recently, possibly due to the 

popularity of the currency during the most recent global financial crisis in 2007/8. In earlier sub-

periods, there are – similar to the Euro – occasional periods with significant convergence terms. 

But unlike the RMB and the early period of the Euro, the marginal R-square of the gap-variable 

is almost always practically zero. Also, the change in the share of all currencies, the second main 

variable in the regression, explains close to 100% of the variance in most of these other 
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countries. This is a remarkable difference to the RMB, where the marginal R-square of the gap-

variable alone is about 20%.4  

The remainder of the paper is organised as follows: In section 2, we start by eyeballing 

the data and discussing the historical evolution of Euro and RMB trading. Section 3 starts with a 

benchmark regression for the period 2016-19, then adds control variables and traces the 

evolution of the convergence term over time. It also compares the Euro findings to those earlier 

reported on the RMB. Finally, in the extended analysis in section 4, we distinguish between the 

pattern from above/below the equilibrium, present the results for the earlier D-Mark period and 

draw the analogies to other countries.  

 

2. The Evolution of Euro and Renminbi currency trading  

 

The starting point of the empirical analysis is a graphical illustration of currency trading in Euro 

and RMB over the past 30 years. Regarding the RMB, two observations are clear which have 

shaped the empirical literature up this point: First, it is a relatively new currency on the foreign 

exchange market, as reflected by the first significant deviation from zero around the year 2010. 

As elaborated on in detail in Cheung et al. (2021) this period coincides with the first pilot cross-

border trade settlement scheme and China’s implementation of several policy initiatives to 

facilitate the international use of the RMB, including the establishment of clearing banks, 

bilateral swap lines, and investment quotas (RQFII)5. In the following years, the RMB has 

proceeded to establish itself rapidly, gaining a share of 4-5% of global currency trading in recent 

years. This observation has motivated researchers to think about the geographical dispersion 

process as a convergence phenomenon, that starts in an underrepresented status quo and 

approaching an equilibrium value at a point where the share of RMB resembles the share of all 

currencies traded in any particular market.  

The Euro and its predecessors, on the other hand, experienced substantial ups and downs for at 

least two decades earlier. When we look at the pre-Euro period first, it is clear to see that the D-

                                                           
4 There is no obvious relation between the earlier discussion on over- and underrepresented markets and the 
discussion of these main trading centres. While the Euro is indeed overrepresented in the US, the UK and 
Switzerland, it was underrepresented in Japan, Australia, and Canada. 
5 See also Packer et al., 2019; Schrimpf and Sushko, 2019, as well as Frankel (2012), Eichengreen (2013), 
Eichengreen et al. (2015), Prasad (2016) and Eichengreen et al. (2017).  
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Mark has been by far the internationally most traded currency among the initial Euro-11 group. 

This observation matches early studies of the Bundesbank that regularly surprised in that the 

amount of currency put in circulation far exceeds the changes that could be rationalized by GDP 

changes or movements in interest rates. Seitz (1995) and Sinn and Westermann (2001) have 

attributed this phenomenon to the popularity of the D-Mark as a second currency in other 

countries. Throughout the 1980s and into the early 1990s, this helps to explain the considerable 

increase in pre-Euro currency trading, and also its marked declined beginning in the early and 

mid-1990s. The uncertainties that were associated with the exact modalities and the exchange 

rates have contributed to both a strong decline of D-Mark cash (M0) in and outside Germany, as 

documented in Sinn and Westermann (2001), and were visible in BIS Data on currency trading. 

Key dates in this evolution were the Maastricht Treaty in 1992, which for the first time included 

a clear roadmap to a common currency, and the summit in Dublin in 1995, where the irreversible 

conversion rates from old currencies into Euro were agreed upon6. When the Euro was finally 

introduced in 1999 (initially as a virtual currency, later in 2001 as a physical currency), the 

market share of the underlying currencies had been reduced from 50% to about 40%, and that of 

the D-Mark share had been reduced from 40% to 30%. 

 The evolution of the Euro has been comparably stable thereafter. In the first decade of its 

existence, it was floating around 35-40% of all currency trading and declined to just above 30% 

of global currency trading after the global financial crisis in 2010. Of course, when interpreting 

these numbers, one needs to keep in mind that there are always two currencies involved in each 

trade, and therefore the sum of all shares goes up to 200%, not 100%. Accordingly, each of these 

numbers is not as large as it looks at first sight.  

 
  

                                                           
6 Prior to the introduction of the Euro, the D-Mark was circulating in Eastern Europe as a second currency where 
uncertainties resulted from a lack of information translated to other languages. 
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Figure 1: The Evolution of Euro/D-Mark vs. RMB Trading 
 

 
Source: BIS Triennial Survey and own calculations.  

 

 

3. Empirical Analyses 

 

3.1 A benchmark regression 

We start by analysing the most recent BIS triennial survey (Bank for International 

Settlements, 2016, 2019) that covers the period from 2016 to 2019. The basic regression 

equation is taken from Cheung et al., 2019 and includes the following key variables:  

∆Yi,19 = α + βZi,16 + γ∆Xi,19 + δWi,16 +εi.  (1) 

The dependent variable is ∆Yi,19 ≡ Yi,2019 - Yi,2016 which denotes the change in the share 

of Euro trading in the i-th financial centre from 2016 to 2019.  Yi,2019 is the financial centre’s i’s 

share of offshore Euro trading as measured by the ratio of its average daily Euro turnover to the 

average global offshore daily Euro turnover.  

 The key explanatory variables are all constructed from the same BIS survey. First, ∆Xi,19 

≡ Xi,2019 - Xi,2016, where Xi,2019 is the financial centre i’s share of 2019 global currency trading 

given by the ratio of its average daily FX turnover to the global FX turnover. It is intended to 
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capture the change in the relative position of the respective financial centre on the worldwide 

FX-trading market.  

 Secondly, the convergence towards the global FX trading pattern is captured by Zi,16 ≡ 

Yi,2016 - Xi,2016. It represents the gap between financial centre i’s share of offshore Euro trading 

and its share of global FX trading. This is our main variable of interest. If Yi,2016 < Xi,2016 

and correspondingly, Zi,16<0, it means that in this financial centre, the Euro is underrepresented. 

If Zi,16>0, then the Euro’s share traded in that centre is larger than the share of all currencies 

traded in that centre, and the Euro would be considered overrepresented. In the later part of the 

regression analysis, we will control for these two cases. In both cases, we expect a negative sign 

of the coefficient, if the share of Euro trading convergences to the share of all currencies traded 

in this market. If the sign of the β-coefficient is negative, the gap – from either side – will be 

closed in the sample period7. 

Finally, the variable Wi,16 gives jurisdiction i’s Euro turnover as a share of its total FX 

turnover. We include it to account for the relative importance of the Euro in the i’s market in the 

beginning of the period.  

The empirical results are reported in Table 1. We start by including each of the variables 

individually and then jointly. Focusing on the individual variables first, we already observe a 

first striking difference to the results reported on RMB trading in the literature, as the variable ∆

Xi,19 is not just the only significant variable, but also by itself accounts for 84% of the variation 

in the dependent variable, ∆Yi,19. It seems that the size of the respective market, relative to the 

word FX-trading market is by far the most important determinant of Euro currency trading. Both 

other variables are statistically insignificant at conventional levels, also when included jointly. 

The variable Zi,16 that is intended to capture the convergence effect, in Column (4) has the 

expected negative sign. But unlike the reported corresponding parameters for the RMB in 

Cheung et al. (2019) and Cheung et al. (2020), it is not statistically significant in this first 

parsimonious setup. Of course, the latter observation may be due to other control variables being 

missing. In the next section, we follow up on this possibility in an extended multiple regression 

setup8.  

                                                           
7 Descriptive statistics on the basic variables are reported in Table A0 
8 Very similar estimates are visible in a pooled regression where we make use of the full panel dataset from 2001 to 
2019. Both point estimates and adjusted R squares are similar. The results are reported in Table A1 of the appendix. 
We do not use this specification as a benchmark regression, as the parameter estimates vary across subperiod, most 
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HERE TABLE 1 

 

3.2 Further control variables  

 

In this section, we extend to basic regression equation to include further control variables, which 

we classify in three categories, (i) links to the Euro Area (Ti,19), (ii) economic characteristics of 

financial centres (Ui,19) and (iii) institutional characteristics (Vi,19). The extended regression 

equation is: 

 

∆Yi,19 = α + βZi,16 + γ∆Xi,19 + δWi,16 + µTi,19 + ζUi,19 + λVi,19 +εi, (2) 

 

The sets of variables (i-iii) are first added to the regression individually, then jointly as a group, 

and finally as a full set, which is reduced to the set of significant variables in a stepwise 

regression approach.  

 

Links to the Euro Area 

Table 2 reports the set of variables that is intended to capture the links between the Euro Area 

and the offshore financial centres. Typical variables used in the literature are the bilateral trade 

(BTi,19), the logged distance to the Euro Area, the existence of bilateral swap-line between the 

ECB and the respective trading centre’s central bank, and whether the financial centre has signed 

a free trade agreement with the EU. From Table 2, we see that most of these control variables are 

statistically insignificant and add little to the explanatory power of the regression. In column 6, 

where we add all variables at the same time, we see that only bilateral trade and swap-line 

variables are statistically significant. Both enter with a positive sign, i.e. they have a positive 

impact on the amount of Euro currency trading in the financial centre. Looking at the individual 

contributions to the R-square of the regression, as reported in columns (1-6), it is clear, however, 

that only the swap-line variable also leads to a sizeable increase in the R-square, from 0.86 (see 

                                                           
notably in the beginning of the sample, as illustrated in the later sections. Here, a Chow test rejects the null of no 
structural break with a test statistic of 2.79 and a p value of = 0.033. Furthermore, we have explored longer intervals, 
i.e. periods from 2013-2019, 2010-2019 etc. In the longer samples, there is no stronger evidence of convergence 
than at the higher frequency. 
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Table 2, Column (4)), to 0.90. All other variables together only add a further one percent of the 

total variance that can be explained. As the variable ∆Xi,19 by itself already has an R-square of 

0.84, the additional contributions of control variables can be viewed as extremely small. 

Interestingly in the last column of Table 2, the convergence term Zi,16 has become larger in size 

and has become statistically significant. In the following tables, we will be monitoring if this 

result stabilises when further controls are added, or not.  

 

HERE TABLE 2 
Economic characteristics of financial centres 

In Table 3, we add the next set of control variables that are intended to capture the economic 

characteristics of the offshore financial centres. These control variables include GDP growth, 

equity market capitalization and international bond market capitalization (both relative to GDP), 

and the degree of financial development. When adding these variables to the regression equation 

jointly, none of them is statistically significant. Also, when looking at the individual 

contributions, in Columns (1-5), none of them adds substantially to the R-square of the 

regression. Individually, only the international bond market capitalization is statistically 

significant, but with a puzzling negative sign. It would imply a larger international bond market, 

correlated with less Euro trading. The same negative sign – although only significant at 10% - is 

also observable on the equity market capitalization variable. A possible explanation could be that 

the Euro Area is widely considered to be a “bank-based” economy, while other countries are 

classified as “market-based” economies. This would explain why a currency from a bank-based 

economy is less traded in a market-based financial centre. This hypothesis will be followed up in 

the next table that focuses on the institutional characteristics of the offshore financial centres.  

HERE TABLE 3 
 

Institutional characteristics of financial centres 

In Table 4, we consider the following set of financial centre characteristics: First, we add a 

dummy variable for Eastern European. This dummy is intended to capture the historically close 

link between these countries and the Euro Area. Historically, the D-Mark has been used in 

several Eastern European countries as a second currency. Also, in some countries, the degree of 

Euroization is quite high, as they anticipate being future members of the EMU. This dummy 
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variable has indeed a positive sign but is statistically insignificant. Secondly, we add variables to 

capture the colonial history of the financial centre as well as the legal origin. If the legal origin is 

either German or French, or if the financial centre has a colonial past with any of the Eurozone 

member countries, the dummy variable is one, and zero otherwise. Finally, to follow up on the 

results in the previous table, we add a dummy variable that is equal to one if the financial centre 

can be classified to be a bank-based system9. If it is market-based, the dummy variable is equal 

to zero. Similarly, to the previous tables, we find that all variables are statistically insignificant at 

conventional levels. The only variable that is significant at 10%, the legal origin, has the 

expected sign. However, when looking at the R-square, we see that only very little is added to 

explain the overall variation in the data.  

 

HERE TABLE 4 

 

3.3 The evolution of currency trading over time 

In the previous section, we have found very little effects of either convergence or other external 

determining factors. The most important variable in the regression has been the size of the 

respective financial centre, captured by the variable ∆Xi,t. So far, we have been focusing on the 

2019 and 2016 surveys. In this section, we illustrate how the relationship has evolved over time. 

The results are reported in Table 5. In this table, we analyse all BIS triennial surveys dating back 

to 2001, albeit at different sample sizes, ranging from 34 trading centres in the period from 2001-

2004 to a maximum of 39 trading centres in 2010-13. Thereafter – due to some countries joining 

the Euro Area – the sample size decreases again to 3710.  

We start by considering the convergence parameter associated with the variable Zi,t-1. We 

see in Table 5 that this parameter is always negative, in all sample periods except 2013-16. This 

means that a gap, either positive or negative, has been closed in nearly each of the sub-samples. 

The significance and size of the coefficient are quite different, however, from period to period. 

The largest and most highly significant parameter is in the first sample, directly after the 

                                                           
9 We stipulate those countries with similar institutional characteristics generally trade more of each other’s 
currencies. These institutional characteristics also reflect ties between the countries more generally, and therefore 
historic links. The financial architecture, as proxied by the bank-based vs. market-based classification, is an 
important part of the institutional setting.   
10 In the appendix, Table A2, we report a robustness test, where the number of financial centers is held constant. 
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establishment of the Euro as a new currency. Thereafter, the coefficient fluctuates in size, and is 

mostly insignificant, except for the 2007-10 period, where it is significant at 5% and 2016-19 

periods, where it is significant at 10%. The dominance of the ∆Xi,t variable remains a feature of 

the data throughout the different time periods.  

Regarding the other control variables, we aim to enhance the efficiency of the regression 

by performing a stepwise regression approach, where we eliminated the statistically most 

insignificant variable, and keep dropping them from the regression until only those variables 

remain in the specification that are significant at the conventional 5% level. We find that the effects 

described in the previous section are highly unstable over time and vary both with regard to their 

significance and with respect to the size and sign of the coefficient. For the further analysis, we 

will keep the significant control variables in the regression but will focus on other aspects of 

interest regarding the convergence pattern.  
 

HERE TABLE 5 

 

3.4. Similarities and differences to Renminbi trading 

 

To highlight the similarities and differences between Euro and Renminbi trading, we reproduce 

some of the results from Cheung et al. (2021) and report them in Table 6. From this table, some 

similarities, but also striking differences are noteworthy. First, in the 2016-19 sample, the 

bilateral-trade variable and a trade-dispute dummy variable have been important factors – this is 

the main theme of the Cheung et al. (2021) article, which discusses these findings in light of the 

increasing trade dispute between China and several other countries, most prominently the United 

States. While the bilateral trade variable (BTi,19) has a positive impact, though insignificant, the 

Dispute dummy variable has a significant negative impact, as illustrated in Columns (3) and (5) – 

the latter is estimated without Hong Kong, by far the largest trading centre, and a potential 

outlier in the regression. Also, the interaction of the two variables is statistically significant and 

enters with a positive sign. This means that the negative impact of the trade-dispute dummy 

variables is mitigated by a high volume of bilateral trade.  

A first remarkable difference between the Euro and RMB dataset is that these external 

variables indeed play an important role in explaining the variation in the data. Individually, the 
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basic variables 𝑍𝑍𝑖𝑖,16, ∆𝑋𝑋𝑖𝑖,19, and 𝑊𝑊𝑖𝑖,16  explain only 15% of the variance, and the external 

factors, 𝐷𝐷𝑖𝑖, BTi,19 and BTi,19*𝐷𝐷𝑖𝑖 explain 45% of the variation, but jointly, the variables have an 

R-square of 70% (and 89% without Hong Kong). This suggests that beyond the market forces, 

geopolitical factors and their interaction with market forces are important to understand the RMB 

trading pattern.  

The second difference is regarding the convergence variable, Zi,16. In the full 

specifications (3) and (5), it is highly significant and has a coefficient larger than those 

previously reported for the Euro. Furthermore, when we drop the convergence variable from the 

specification, in columns (4) and (6), the R-square of the regression drops substantially to 0.51 

(from 0.70) and 0.68 (from 0.89). Thus, the marginal R-square of the variable Zi,16 is quite 

sizeable, as it explains around 20% of the variance in the full specification with control variables. 

From the initial Table 1 we know that the marginal R-square of the same variable for the Euro is 

only 2%. In the appendix, Table A3, we show that marginal R-squares of Zi,t-1, for all sub-periods 

and find that the only sub-sample in which the Euro-convergence term even comes close to 

having a comparably sizeable impact is the very first sample window from 2001 to 2004, where 

the marginal R-square is 17%. In all other sub-samples, it fluctuates around 1%, up to at most 

5% (in 2007-10). Thus, as also anticipated from the graphical inspection above, the convergence 

dynamics play a much bigger role for the Renminbi than for the Euro.  

 

HERE TABLE 6 

 

4. Extended Analysis 

 

4.1. Converging from above or below? 

So far, we have been analysing the pattern of dispersion on Euro-currency trading following the 

same benchmark specification as in Cheung et al. (2019). However, one clear difference that 

emerged from the initial graphical inspection, is that the Euro has been an internationally much 

more established currency from the beginning in 2001. Thus, it might matter whether, at the 

beginning of each of the sub-samples, the Euro is already above the equilibrium amount of 

currency trading, i.e. Yi > Xi and correspondingly, Zi >0. For the RMB, as a new emerging 
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currency on the global FX market, this is hardly ever the case. The only markets where the RMB 

is overrepresented are Hong Kong, Singapore, and Korea. In all other markets Zi <0, and the 

convergence pattern would be a convergence from below the long-term equilibrium value. 

For the Euro, the situation is quite different. As the Euro has been introduced as a follow-

up currency of initially 11 established currencies in Euro-Area countries, it is not surprising that 

in some markets, the share of Euro trading was above the share of all currencies being traded in 

that market. Accordingly, in these markets, a significant convergence term would imply a 

convergence from above, i.e. the Euro would be losing ground in a financial centre where it was 

initially overrepresented. In the 2016-2019 sample, for instance, that was the case in 14 out of 

the 37 financial centres. In Table 7, we control for this potential effect and investigate whether 

initially the above- and below status matters for the speed and significance of the convergence to 

the equilibrium value. Table 7 reports the results of the extended regression equation (3) and 

shows that this is indeed the case.  

 

∆Yi,19 = α + βZi,16 + γ∆Xi,19 + δWi,16 +ηDummy_ Zi,16 + θDummy_ Zi,16*Zi,16 + µTi,19 + 

ζUi,19 + λVi,19 +εi, (3) 

 

While the dummy variable Dummy Zi, which is equal to one if Zi is larger than zero, and 

zero otherwise, is mostly insignificant, except in the 2010-13 sample, and there only at 10%, the 

interaction between the dummy and the Zi,t-1 variable matters in the 2010-2013 and the 2016-

2019 sample. In both periods, the interaction term has a positive sign and is statistically 

significant at the 5% and 10% level, respectively.  The positive sign means that the convergence 

is mitigated in all financial centres where the Euro was already overrepresented – thus findings 

of a positively significant sign in two sub-periods is quite plausible. Also, it is interesting that in 

the presence of the dummy and interaction variables, the Z variable itself becomes larger and is 

statistically significant at the 1% level in 2001-04 and at the 5% level in 2016-19. In means that 

in the periods there has indeed been significant and sizeable convergence in those markets, 

where the Euro was still underrepresented.  

To evaluate the positive sign on the interaction term and to compute the total effect in the 

overrepresented markets, we need to compute the sum of the coefficients on Zi,t-1 and Dummy 

Zi,t-1 * Zi,t-1 and evaluate the significance via a Wald-Test which is reported in the bottom of 
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Table 7. Here the results differ in different sub-samples. In the initial period 2001-04, 

convergence occurred both from above and from below. From above, however, the convergence 

occurred at a considerably reduced speed, as the sum of the coefficients is only about half as 

large, although still significant at the 1% level. In the 2007-10 period, we only see a convergence 

from above, as the Wald-Test is statistically significant at the 5% level, and the sum of the 

coefficients is negative. The Z variable by itself, however, is not significant. In 2010-13, the 

interaction term is so strongly positive that the sum of the two coefficients is positive as well and 

even statistically significant at the 5% level. This means that during that period, the Euro was 

even gaining ground in those financial centres, where it was already overrepresented in the 

beginning of that sample period. This implies that there was even a divergence pattern for a short 

period. Finally, in the latest sample, the sum of the coefficients is close to zero and statistically 

insignificant. But it is nevertheless interesting as the Z variable by itself becomes significant at 

the 5% level. In Tables (1-4) above, the coefficient was mostly insignificant, or significant only 

at the 10% level.  
 

HERE TABLE 7 

 

4.2. Convergence pattern of the previous D-Mark period 

The most compelling evidence on convergence for the Euro – with respect to the size of the 

coefficient, the marginal R-square of the convergence term, and the above/below distinction – is 

in the initial 2001-2004 period, the period immediately after the Euro introduction. In this 

section, we explore this observation further and return to the patterns prior to the Euro 

introduction that were illustrated in Figure 1. The D-Mark, one of the 11 currencies that formed 

the initial group of Euro-Area participants, in particular has displayed very distinct behaviour by 

first increasing rapidly in international popularity during the 1980s and early 1990s, and then 

losing its attractiveness due to the uncertain modalities of the Euro changeover that occurred in 

200111. In Table 8 we therefore estimate the same benchmark-regressions, as well as the one 

including the above/below dummy- and interaction variables, also for the previous D-Mark 

period.  

                                                           
11 For discussion on the changeover see also Moss (2011). The D-Mark evolution is discussed in Franke (1999). 
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When focusing on the patterns of the three variables in the benchmark regressions that 

are reported in the first two columns of Table 8 for the periods 1992-95 and 1995-8, we see that 

there is a significant convergence term only in the latter subsample. In the first subsample, it is 

statistically insignificant. The latter two columns that include the interaction terms shed further 

light on this issue. They show that in the earlier period, the absence of convergences masks a 

diverse pattern in above and below equilibrium financial trading centres. In those trading centres 

where the D-Mark was underrepresented, it was losing further ground, and in those markets 

where it was overrepresented after the boom in the 1980s and early 1990s, it was converging 

from above, i.e. it was also losing market share. In the following subsample, from 1995-98, this 

was the case both from above and from below. Thus, to some extent, the evidence remains a bit 

puzzling. A conclusion one can draw, however, is that significant convergence from above has 

taken place in D-Mark trading throughout the 1990s, and the significant convergence effect in 

the beginning of the Euro-sample, from 2001 to 2004, may well be a rebound phenomenon from 

this D-Mark decline.  

HERE TABLE 8 

 

4.3.  Other currencies 

Our main benchmark country against which we compare the Euro Area in this paper is China. 

This is because the literature on the geographical dispersion of currency trading has started with 

the RMB analysis and both currencies are relatively new on the global foreign exchange markets. 

But it is certainly also of interest to draw the analogy to other more mature currencies, such as 

the US Dollar, the British Pound, the Japanese Yen, the Canadian Dollar, the Swiss Franc, and 

the Australian Dollar. A more comprehensive analysis goes beyond the scope of this paper, but a 

first impression can be gained by considering the results of the benchmark regression from 

Equation (1), which is reported in Table 9a for the 2016-2019 sample period. In Table 9b, we 

estimate the same regression but omit the convergence term Z to illustrate the marginal R-square 

of this variable. 

Starting with the two most established currencies on world markets, the US Dollar and the 

British Pound, we see from Table 9b, that the total variance is already fully explained by the ∆

Xi,19 variable. That is, the larger the financial centre, the more US Dollar and the more British 

Pound it will trade. From Table 9a, we see that the Z variable is statistically insignificant and 
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does not add anything to the explanatory power. The same is nearly true also for the Japanese 

Yen, for which 96% of the variance can be explained. For the other three currencies, as without 

the convergence terms, the R-square for the CAD, CHF and AUD is only 0.89, 0.59 and 0.63, 

respectively. For the Canadian Dollar – the only currency with a negative significant Z-variable 

– and the Swiss Franc, the marginal explanatory power of the convergence term is also very 

limited. The two currencies most closely resemble what has previously been reported for the 

Euro. The only country with quite different convergence dynamics is Australia. Here, the 

convergence term has an unconventional positive sign. Also, it adds 29% to the explanatory 

power of the regression. This would imply a divergence from the equilibrium that could be 

explained – like the Euro in one of the sub-samples – by the AUD being a popular currency that 

might have gained ground even on markets where it was initially overrepresented. A more 

detailed analysis for other countries or sub-samples goes beyond the scope of the present paper. 

A preliminary exploration of the Australian data, however, showed that the divergence 

phenomenon is a characteristic for the 2016-19 period only, and thus seems to reflect a more 

recent trend in AUD trading. In most of the other sub-samples, the results for the AUD are 

indeed quite similar to this reported for the Euro. 

 

HERE TABLE 9 
 

4. Conclusions and policy implications 

We conclude the analysis by returning to the policy debate and the implications for central banks 

and governments. The evidence presented in this paper suggests that China, to a considerably 

larger extent than the Euro Area, has the ability to affect the international use of its currency 

through policies, such as trade policy or the promotion via clearing banks, RQFII quotas, and the 

swap-line agreements. This is not because the two regions are so fundamentally different, but 

rather the fact that the RMB with only a 4-5% market share is still far away from its equilibrium 

value and from reaching its potential on global currency markets. In this situation, the 

convergence dynamics are strong, and the guidance of policies can both promote or hinder the 

evolution of the path towards a geographic pattern of all other currencies.  

 The Euro experienced a similar – but considerably less pronounced – situation in the 

beginning of its existence. As a successor of established currencies, it has benefited from a 
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rebound effect, rather than a genuine transition, starting from near zero. After a few years 

already, market forces, rather than policies, appear to be the driving factors. The Euro in this 

sense is more similar to the Canadian Dollar, the Swiss Franc, or the Australian Dollar, which 

rank in a second tier behind the dominating currencies, of the US Dollar, British Pound and 

Japanese Yen. It is interesting to observe that the Euro has not caught up to the latter group, as 

some observers expected, despite the early enthusiasm that accompanied its introduction. It will 

be interesting to continue monitoring the future path of either currency, and future research still 

has plenty of open questions that go beyond the scope of the present paper.  
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Appendix  

Table A0: Descriptive Statistics 

  Observations  Mean  Std. Dev. 
 
Maximum 

 
Minimum 

∆Yi,19 38 0.00000 0.007798 0.034254 -0.02161 
Zi,16 37 0.00000 0.022221 0.112658 -0.04348 
∆Xi,19 37 -0.00016 0.012241 0.058534 -0.03614 
Wi,16 37 0.24693 0.246271 0.983847 0.019651 

 

 

Table A1: Pooled estimates 

Variables (1) (2) (3) (4) (5) 
Zi,t-1 0.088    -0.016 
 (1.09)    (0.41) 
∆Xi,t  0.743***  0.743*** 0.753*** 
  (9.75)  (9.70) (8.80) 
Wi,t-1   -0.001 -0.002** -0.001* 
   (0.67) (2.08) (1.95) 
Constant -0.000 -0.000 0.000 0.000 0.000 
 (0.09) (0.05) (0.67) (1.51) (1.03) 
R-Squared (adj) 0.04 0.70 -0.00 0.70 0.70 
Observations 224 224 224 224 224 

Notes: Dependent variable: ∆Yi,19. OLS estimates. Robust t-statistics in parentheses; *, **, *** indicate variables 
significant at 10%, 5%, and 1% level respectively. See Table A4 for definitions of variables. 

 

 

Table A2: Robustness - EUR Baseline regression, constant observations 

Variables (19) (16) (13) (10) (07) (04) 
Zi,t-1 -0.107 0.112 -0.242*** -0.047 -0.077 -0.258*** 
 (1.68) (0.52) (2.77) (0.52) (0.57) (4.35) 
∆Xi,t 0.538*** 0.605** 0.526*** 1.441*** 1.011*** 0.999*** 
 (6.18) (2.54) (2.86) (7.26) (9.98) (14.43) 
Wi,t-1 -0.005 -0.003 -0.003 -0.001 0.003 -0.001 
 (1.61) (1.05) (0.94) (0.35) (0.45) (0.63) 
Constant 0.000 0.001 -0.001 0.001 -0.001 -0.000 
 (0.87) (1.03) (1.34) (1.09) (0.85) (0.56) 
R-Squared (adj) 0.72 0.29 0.57 0.75 0.79 0.91 
Observations 31 31 31 31 31 31 

Notes: Dependent variable: ∆Yi,19. OLS estimates. Robust t-statistics in parentheses; *, **, *** indicate variables 
significant at 10%, 5%, and 1% level respectively. See Table A4 for definitions of variables. 
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Table A3 EUR Trading: Marginal R-Square of Zi,t-1 in the basic regression. 

Variables (19) (19) (16) (16) (13) (13) (10) (10) (07) (07) (04) (04) 

Zi,t-1 -0.048  0.063  -0.052  -0.110**  -0.028  -0.144***  
 (1.15)  (0.53)  (0.50)  (2.15)  (0.52)  (4.17)  

∆ Xi,t 
0.645*** 0.589*** 0.582** 0.493*** 0.985*** 0.913*** 1.316*** 1.060*** 1.013*** 0.997*** 0.886*** 0.783*** 

 (8.59) (16.31) (2.53) (6.11) (5.85) (5.36) (7.31) (5.02) (9.04) (8.65) (11.09) (7.45) 
Wi,t-1 -0.003* -0.004* -0.001 -0.001 -0.001 -0.001 0.000 -0.001 0.002 0.001 -0.002* -0.006** 
 (1.74) (1.83) (0.75) (0.37) (0.86) (1.05) (0.01) (1.55) (0.77) (0.53) (1.79) (2.28) 
Constant 0.001 0.001 0.000 0.000 0.000 0.000 -0.000 0.000 -0.001 -0.000 0.000 0.001* 
 (1.43) (1.65) (0.44) (0.30) (0.27) (0.71) (0.05) (0.73) (0.93) (0.50) (1.05) (2.02) 
R-Squared 
(adj) 

0.86 0.85 0.50 0.51 0.74 0.75 0.79 0.74 0.81 0.81 0.89 0.72 

Observations 37 37 37 37 39 39 39 39 38 38 34 34 

Notes: Dependent variable: ∆Yi,19. OLS estimates. Robust t-statistics in parentheses; *, **, *** indicate variables 
significant at 10%, 5%, and 1% level respectively. See Table A4 for definitions of variables. 
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Table A4: Definition of Variables and their sources 
Variables Definition Source 
Zi,t-1 Deviation of jurisdiction i’s RMB share from its 

FX share 
BIS Triennial Survey 
1995-2019 

∆Xi,t Change in jurisdiction i’s FX share between 
April in year t and April t-1 

BIS Triennial Survey 
1995-2019 

Wi,t-1 Jurisdiction i’s RMB trading as a share of its 
total FX trading  

BIS Triennial Survey 
1995-2019 

BTi,t Sum of imports from and exports to the Euro 
Area (China) as % of the jurisdiction’s total 
trade (April to March in t) 

Directions of Trade 
Statistics, IMF 

Di,t Binary variable for the presence of a dispute 
with China: Australia, Japan, Korea, Singapore, 
United States 

WTO, news 

Swap  Binary variable for the presence of a bilateral 
EUR (RMB) swap line as of March 2019 

European Central Bank, 
People’s Bank of China 

FTA  Binary variable for the presence of a bilateral 
free trade agreement between the jurisdiction 
and the EU (China) as of March t 

European Commission, 
Ministry of Commerce, 
China 

Log_Distance The geophysical distance (ln(km)) between the 
jurisdiction’s capital and Frankfurt, Germany 
(Beijing, China) 

OpenStreetMap 
(https://www.distance.to/) 

GDP Growth  Log difference of the jurisdiction’s GDP 
between t-1 and t 

World Development 
Indicators, World Bank 

Equity 
Mkt/GDP  

The capitalization of the jurisdiction’s largest 
equity market as % of GDP 

World Federation of 
Exchange, NASDAQ 

Int. Bond 
Mkt /GDP  

The size of the jurisdiction’s foreign bond 
market as % of GDP 

BIS Debt Securities 
Database 

Financial 
Development  

The Financial Development Index in the 
Financial Development Report 

World Economic Forum 

Eastern 
European 

Binary variable for an Eastern European 
Country or Sweden which is member of the EU 
but does not have the Euro (Bulgaria, Czech 
Republic, Hungary, Poland, Romania, Sweden) 

European Union 

Colony Binary variable for a former colony of Euro 
Area countries, 1812-WW1 

Bundeszentrale für 
Politische Bildung 

Legal Origin 
(Fr, Ge) 

Binary variable for a legal system originating 
from French or German law 

Beck et al. 2002, La Porta 
et al. 1998 

Bank Based Binary variable for the lowest quartile of the 
ratio of stock market capitalization to bank 
credit (both as a percentage of GDP) 

Beck et al. 2010 

Dummy Zi,t-1 Binary variable for Zi,t-1 > 0 BIS Triennial Survey 
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Table 1: EUR Trading: 2016-2019 Baseline Regression 
Variables (1) (2) (3) (4) 
Zi,16 0.176   -0.048 
 (1.68)   (1.15) 
∆Xi,19  0.587***  0.645*** 
  (15.96)  (8.59) 
Wi,16   -0.003 -0.003* 
   (0.84) (1.74) 
Constant -0.000 -0.000 0.000 0.001 
 (0.18) (0.20) (0.60) (1.43) 
R-Squared (adj) 0.23 0.84 -0.02 0.86 
Observations 37 37 37 37 

Notes: Dependent variable: ∆Yi,19. OLS estimates. Robust t-statistics in parentheses; *, **, *** indicate variables 
significant at 10%, 5%, and 1% level respectively. See Table A4 for definitions of variables. 
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Table 2.  EUR Trading 2016-19: links to offshore centres 
Variables (1) (2) (3) (4) (5)  (6) 
Zi,16 -0.048 -0.051 -0.048 -0.078* -0.065  -0.097** 
 (1.15) (1.23) (1.17) (1.91) (1.47)  (2.65) 
∆Xi,19 0.645*** 0.641*** 0.645*** 0.665*** 0.663***  0.682*** 
 (8.59) (8.07) (7.92) (10.94) (9.00)  (11.26) 
Wi,16 -0.003* -0.005 -0.003 -0.002 -0.001  -0.005 
 (1.74) (1.33) (0.94) (1.38) (0.87)  (1.48) 
BTi,19  0.003     0.019** 
  (0.61)     (2.16) 
Log Distance   -0.000    0.002 
   (0.02)    (1.56) 
Swap    0.004***   0.005*** 
    (3.08)   (3.24) 
FTA     -0.002  -0.001 
     (1.63)  (1.24) 
Constant 0.001 0.000 0.001 -0.000 0.001*  -0.023 
 (1.43) (0.73) (0.08) (0.75) (1.83)  (1.58) 
R-Squared 
(adj) 

0.86 0.85 0.85 0.90 0.86  0.91 

Observations 37 37 37 37 37  37 
Notes: Dependent variable: ∆Yi,19. OLS estimates. Robust t-statistics in parentheses; *, **, *** indicate variables 

significant at 10%, 5%, and 1% level respectively. See Table A4 for definitions of variables. 
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Table 3.    EUR Trading 2016-19: Economic characteristics 

Variables (1) (2) (3) (4) (5) (6) 
Zi,16 -0.048 -0.047 -0.073 -0.046 -0.047 -0.065 
 (1.15) (1.12) (1.42) (1.11) (1.09) (1.16) 
∆Xi,19 0.645*** 0.644*** 0.685*** 0.688*** 0.644*** 0.710*** 
 (8.59) (8.47) (6.82) (8.35) (8.32) (6.98) 
Wi,16 -0.003* -0.003* -0.003* -0.002* -0.003 -0.002 
 (1.74) (1.82) (1.92) (1.96) (1.68) (1.09) 
GDP Growth  0.000    0.000 
  (1.02)    (0.13) 
Equity 
Mkt/GDP 

  -0.001*   -0.000 

   (1.96)   (1.13) 
Int. Bond Mkt 
/GDP 

   -0.004**  -0.004* 

    (2.33)  (1.79) 
Financial 
Development  

    0.000 -0.000 

     (0.54) (0.45) 
Constant 0.001 0.001 0.001*** 0.002*** 0.000 0.002 
 (1.43) (1.43) (2.83) (3.24) (0.36) (1.69) 
R-Squared (adj) 0.86 0.85 0.87 0.87 0.86 0.86 
Observations 37 37 37 37 37 37 

Notes: Dependent variable: ∆Yi,19. OLS estimates. Robust t-statistics in parentheses; *, **, *** indicate variables 
significant at 10%, 5%, and 1% level respectively. See Table A4 for definitions of variables. 
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Table 4.    EUR Trading 2016-19: Institutional characteristics 

Variables (1) (2) (3) (4) (5) (6) 
Zi,16 -0.048 -0.039 -0.048 -0.039 -0.087 -0.067 
 (1.15) (0.93) (1.07) (0.93) (1.40) (1.20) 
∆Xi,19 0.645*** 0.638*** 0.645*** 0.637*** 0.517*** 0.447*** 
 (8.59) (8.62) (7.68) (8.44) (5.73) (5.84) 
Wi,16 -0.003* -0.006 -0.003* -0.003** -0.003 -0.007 
 (1.74) (1.34) (1.74) (2.14) (0.84) (1.05) 
Eastern 
European 

 0.002    0.001 

  (0.86)    (0.22) 
Colony   -0.000   -0.003 
   (0.02)   (1.55) 
Legal Origin 
(Fr, Ge) 

   0.002*  0.003* 

    (1.73)  (1.84) 
Bank Based     0.000 0.000 
     (0.03) (0.03) 
Constant 0.001 0.001* 0.001 -0.000 0.000 0.000 
 (1.43) (1.88) (0.92) (0.27) (0.93) (0.36) 
R-Squared (adj) 0.86 0.86 0.85 0.87 0.76 0.80 
Observations 37 37 37 37 27 27 

Notes: Dependent variable: ∆Yi,19. OLS estimates. Robust t-statistics in parentheses; *, **, *** indicate variables 
significant at 10%, 5%, and 1% level respectively. See Table A4 for definitions of variables. 
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Table 5.    EUR Trading: Summary for different subperiods 
Variables (19) (16) (13) (10) (07) (04) 
Zi,t-1 -0.068* 0.063 -0.018 -0.110** -0.064 -0.144*** 
 (1.99) (0.53) (0.41) (2.15) (1.37) (4.17) 
∆Xi,t 0.702*** 0.582** 0.899*** 1.316*** 1.116*** 0.886*** 
 (14.57) (2.53) (10.43) (7.31) (11.51) (11.09) 
Wi,t-1 -0.006** -0.001 -0.007* 0.000 0.005* -0.002* 
 (2.32) (0.75) (1.82) (0.01) (1.82) (1.79) 
Swap 0.005***      
 (3.17)      
GDP Growth   -0.000***  -0.000**  
   (3.12)  (2.61)  
Equity 
Mkt/GDP 

    -0.002***  

     (12.19)  
Int. Bond Mkt 
/GDP 

-0.005**  0.009**    

 (2.59)  (2.35)    
Eastern 
European 

0.004**      

 (2.14)      
Colony   -0.007**    
   (2.21)    
Legal Origin 
(Fr, Ge) 

  0.005**    

   (2.09)    
Constant 0.001*** 0.000 -0.001 -0.000 0.004*** 0.000 
 (2.87) (0.44) (0.98) (0.05) (2.89) (1.05) 
R-Squared (adj) 0.93 0.50 0.86 0.79 0.93 0.89 
Observations 37 37 39 39 36 34 

Notes: Dependent variable: ∆Yi,19. OLS estimates. Robust t-statistics in parentheses; *, **, *** indicate variables 
significant at 10%, 5%, and 1% level respectively. See Table A4 for definitions of variables. 
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Table 6.    RMB Trading 
Variables (1) (2) (3) (4) (5) (6) 
Zi,16 0.005  -0.175***  -0.163***  
 (0.14)  (2.90)  (8.43)  
∆Xi,19 0.377***  -0.244 0.183 -0.062 0.345*** 
 (4.53)  (1.29) (1.20) (0.83) (4.70) 
Wi,16 -0.001  0.423*** 0.054 -0.006 -0.373** 
 (0.01)  (3.26) (0.77) (0.07) (2.36) 
Di  -0.054* -0.079*** -0.054 -0.043*** -0.018 
  (1.90) (3.73) (1.58) (4.39) (0.81) 
BTi,19  0.027 0.008 0.015 0.001 0.006 
  (1.47) (1.23) (1.34) (0.409) (0.95) 
BTi,19*Di  0.181 0.240*** 0.193 0.148*** 0.099 
  (1.55) (3.29) (1.42) (3.36) (1.06) 
Constant 0.000 -0.001 -0.002** -0.001 -0.000 0.001* 
 (0.35) (0.78) (2.16) (0.75) (0.88) (1.87) 
R-Squared (adj) 0.15 0.45 0.70 0.51 0.89 0.68 
Observations 50 50 50 50 49 49 

Notes: Dependent variable: ∆Yi,19. OLS estimates. Robust t-statistics in parentheses; *, **, *** indicate variables 
significant at 10%, 5%, and 1% level respectively. See Table A4 for definitions of variables. Columns (5) and (6) are 
estimated without Hong Kong. *, **, *** indicate statistical significance at the 10%, 5%, and 1% level respectively. 
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Table 7.    Converging from above or below? 
Variables (19) (16) (13) (10) (07) (04) 
Zi,t-1 -0.121** 0.236 -

0.240*** 
-0.027 -0.159 -0.211*** 

 (2.21) (1.08) (3.06) (0.27) (1.05) (2.97) 
∆Xi,t 0.648*** 0.605** 0.719*** 1.448*** 1.128*** 0.900*** 
 (11.26) (2.43) (6.23) (8.90) (11.24) (9.62) 
Wi,t-1 -0.004* -0.005 -0.006 -0.001 0.006 -0.001 
 (1.84) (0.56) (1.40) (0.55) (0.85) (0.29) 
Dummy Zi,t-1 -0.002 0.002 -0.006* 0.001 -0.001 -0.000 
 (0.86) (0.32) (1.73) (0.76) (0.23) (0.22) 
Dummy Zi,t-1 * 
Zi,t-1 

0.129* -0.216 0.413*** -0.165 0.122 0.089 

 (1.75) (1.34) (3.26) (1.28) (0.85) (1.19) 
Constant 0.001*** 0.001 0.014 0.002** 0.003*** -0.000 
 (2.98) (1.29) (1.70) (2.38) (3.05) (0.03) 
R-Squared 
(adj) 

0.94 0.51 0.91 0.82 0.93 0.89 

Observations 37 37 39 39 36 34 
Zi,t-1 + Dummy 
Zi,t-1 * Zi,t-1 

0.008 0.020 0.173 -0.192 -0.037 -0.122 

Wald Test 0.029 0.022 5.284** 20.824*** 2.441 22.756*** 
 0.864 0.882 0.022 0.000 0.118 0.000 
Other controls YES YES YES YES YES YES 

Notes: Dependent variable: ∆Yi,19. OLS estimates. Robust t-statistics in parentheses; *, **, *** indicate variables 
significant at 10%, 5%, and 1% level respectively. See Table A4 for definitions of variables. 
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Table 8.    D-Mark Trading 
Variables (98) (95) (98) (95) 

Zi,t-1 -0.479** -0.035 -0.607*** 0.275*** 
 (2.34) (0.17) (3.62) (4.00) 
∆Xi,t 1.740*** 1.104*** 1.712*** 0.856*** 
 (4.60) (10.53) (5.03) (5.11) 
Wi,t-1 0.006 -0.015 -0.015 -0.026 
 (0.89) (1.31) (0.91) (1.04) 
Dummy Zi,t-1   0.008 0.008 
   (1.22) (0.99) 
Dummy Zi,t-1 * Zi,t-1   0.296** -1.084** 
   (2.61) (2.81) 
Constant -0.001 0.003 0.001 0.005 
 (0.32) (0.86) (0.30) (1.51) 
R-Squared (adj) 0.80 0.28 0.82 0.52 
Observations 25 24 25 24 
Zi,t-1 + Dummy Zi,t-1 * Zi,t-1   -0.311 -0.809 
Wald Test   2.930* 5.173** 
   (0.087) (0.023) 
Notes: Dependent variable: ∆Yi,19.  OLS estimates. Robust t-statistics in parentheses; *, **, *** indicate variables 

significant at 10%, 5%, and 1% level respectively. The Wald-Test test the hypothesis Zi,t-1+ Dummy Zi,t-1 * Zi,t-1 = 0. Test 
statistic reported, p-values in parentheses. 
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Table 9a: Other Currencies 
Variables (USD) (GBP) (JPY) (CAD) (CHF) (AUD) 
Zi,16 0.113 0.000 -0.100 -

0.231*** 
-0.025 1.023*** 

 (1.34) (0.17) (0.86) (7.75) (0.30) (5.27) 
∆Xi,19 1.027*** 1.000*** 1.479*** 1.471*** 0.593*** 1.072*** 
 (80.83) (1.29e+16) (17.21) (14.07) (4.56) (4.94) 
Wi,16 -0.001** -0.000* -0.005 0.035 -0.025 -0.013 
 (2.41) (1.83) (0.69) (0.71) (1.59) (1.25) 
Constant 0.000** 0.000 0.000 -0.000 0.001 0.000 
 (2.57) (1.59) (1.29) (0.94) (1.53) (0.76) 
R-Squared (adj) 1.00 1.00 0.96 0.97 0.58 0.92 
Observations 51 51 51 51 51 51 

Notes: Dependent variable: ∆Yi,19. OLS estimates. Robust t-statistics in parentheses; *, **, *** indicate variables 
significant at 10%, 5%, and 1% level respectively. See Table A4 for definitions of variables. 

 

Table 9b: Other Currencies without Zi,16 

Variables (USD) (GBP) (JPY) (CAD) (CHF) (AUD) 
Zi,16       
       
∆Xi,19 1.036*** 1.000*** 1.480*** 1.729*** 0.564*** 1.246*** 
 (91.47) (1.02e+16) (15.11) (12.49) (9.79) (14.77) 
Wi,16 -0.000* 0.000 -0.014 -0.241 -0.029 0.146 
 (1.71) (0.00) (1.34) (1.62) (1.62) (1.38) 
Constant 0.000 0.000 0.001** 0.004** 0.001* -0.004** 
 (1.42) (0.29) (2.47) (2.11) (1.84) (2.23) 
R-Squared (adj) 1.00 1.00 0.96 0.89 0.59 0.63 
Observations 51 51 51 51 51 51 

Notes: Dependent variable: ∆Yi,19. OLS estimates. Robust t-statistics in parentheses; *, **, *** indicate variables 
significant at 10%, 5%, and 1% level respectively. See Table A4 for definitions of variables. 
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