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Abstract：

The emergence of the Chinese economy has aroused speculations on the future landscape of the world economy, among which one of the most interesting issues is the possible rising of the Chinese RMB as an international currency. In this paper we discuss the factors behind the internationalization of a currency, econometrically estimate determinants of the shares of major currencies in the reserve holdings of the world’s central banks, in the exports and imports of the countries, and in the international bonds and notes. Significant factors include: size of the home country, inflation rate, real interest rate, exchange rate variability, exchange rate appreciation, and the trade ratio with the home country. Bases on the results, we predict the share of the major currencies in the world currency reserves, international trade, and in the international bonds and notes, especially the share of Chinese RMB, under the assumption that the Chinese RMB becomes fully convertible, in 2020. As we predict, the RMB share in the world’s currency reserves and long-term bonds may be as high as 20% by 2020.
1. Introduction

China is now one of the largest economies and largest trading partners in the world. As rapid economic growth continues and the restrictions on international financial transactions are gradually liberalized, China’s importance in the global economic and financial system will increase further. The rise of China and its growing economic influence in the world has sparked consideration of the possibility of the Chinese currency’s (the “renminbi”, henceforth RMB) internationalization, as the RMB is widely used in the cross-border trading with neighbor countries.
Although the RMB is far from being an international currency at the current stage, from a dynamic perspective of views, the international position of the RMB will be highly enhanced. There are already some early forms of international use of the RMB: Chinese currency has been used in the settlement of border trade between China and some neighboring countries, and RMB banknotes are accepted by shops in many tourist destinations in the region. Furthermore, in 2007, Hong Kong possessed a RMB bond market outside Mainland China. In the long term, the internationalization of the RMB is not only likely but also desirable for China and for the rest of the world.
The use of RMB in international trade and financial transactions is of course limited when compared with the major currencies such as the US dollar, the euro, sterling or the Japanese yen. But the currency situation reflects the limited capital account convertibility of the RMB and a policy of non-internationalization pursued by government authorities. With the deep financial reform continuing in China and China growing more and more open to the rest of the world, full convertibility is required for a currency to play a significant role in the international trade and financial transactions. 

In this paper we take three measures of the internationalization of a currency – the share of the currency in the reserve of the central banks in the world, the currency composition in international trade settlements, and the currency composition in the international bonds and notes. Specifically, we estimate determinants of the share of the major currencies in three perspectives, and the model is then used to gauge the potential demand of the RMB in the above ways. Some polity issues to the feasible and desirable approach of RMB internationalization are then discussed.

The paper is organized as follows. The next section provides a sumarry of the recent literature on international currencies. Section 3 estimates a quantitative relationship between the shares of the major currency in the three perspectives, attempting to find out the main determinants factors behind the internationalization of a currency. Section 4 presents a counterfactual exercise to gauge the potential share of the RMB in difference ways under different assumptions if the currency were freely convertible. Section 5 considers some policies on the possible approach to the internationalization of RMB.
2. Overview
There is an increasing literature on currency internationalization. Menzie Chinn and Jeffre Frankel (2007) econometrically estimated determinants of the share of major currencies in the reserve holdings of the world’s central banks over the period 1973-98. Significant factors include: size of the home country, inflation rate, exchange rate variability, and size of the relevant home financial center. Under two possible scenarios – the remaining EU members, including the UK, joining the European Monetary Union by 2020 or the recent depreciation trend of the dollar persists into the future – the euro may surpass the dollar as a leading international reserve currency by 2022. 

PBOC Study Group (2006) established an index of the internationalization of the currency. Base on the index of US dollar is 100, they listed the index of Euro is 40, Japanese Yen is 28.2, while, the index of RMB is only 2.
Lim, Ewe-Ghee (2006) examines opposing views on the euro’s challenge to the dollar as an international currency.  The paper used the data of foreign exchange market from 1999 to 2005, and the result supported the view that the “network externalities” particularly undermining continued dollar dominance.

Barry Eichengreen (1998) presented historical and econometric evidence that the euro will come to rival the dollar as a reserve currency only slowly. In addition, creating a market with sufficient stability to be attractive to international investors requires continuous liquidity management and periodic lender-of-last-resort operations by the issuing central bank. 
Alan Greenspan (2001) wrote that because the attractiveness of any vehicle currency grows as its liquidity increases and that an international currency has the tendency to become a natural monopoly, a necessary condition of an international currency was that a currency's future value in terms of goods and services be viewed as predictable. Other factors would govern the selection from among the body of sound currencies. One is a strong, competitive economy open to, and active in, international trade and finance. 
In the above literature, we find some different factors that affect currency internationalization. For the most part, economic analysis of the international currency is based on the euro challenge to the US dollar, especially on the share of the currency in the central banks in the world. However, there is little research on the RMB internationalization. The contribution of this paper is to advance the understanding of the factors behind the currency internationalization in different measures and predict the share of RMB by assuming full convertibility.
The definition of an international currency is one that is used outside the country. Since the classical three functions of money are medium of exchange, store of value and unit of account, which we can use to transfer to the level of international money. Cohen (1971) and Kenen (1983) summarized the international use of a currency, shown in Table 1.
Table 1  The International Use of a currency

	
	Office Use
	Private Use

	Medium of Exchange
	Vehicle currency for foreign exchange intervention
	Invoicing trade and financial transaction

	Store of Value
	International reserves
	Currency substitution

	Unit of Account
	Anchor for pegging local currency
	Denominating trade and financial transaction


     This function can offer some ways to measure the lever of the internationalization to a currency. For the function “store of value”, we can use the currency composition of the international reserves to measure which currency is more internationalized. The more currency is worthy to store, the larger the proportion of that currency in the government’s reserve. The function “Medium of exchange” can be assessed on the settlement of currency composition in the international trade between two countries.  Controlling the trading quantity with international currency country means the settlement currency infers a more internationalization country. For the data limits, we only compare US dollars to Euros in the international trading settlements in the countries. Finally, the data of currency composition in international bonds and notes offers some perspective on the function “unit of account”, however, international bonds and notes can also ascribe to the function “store of value”. Under the international currency function, we can do some econometric regressions to the three measurements of currency internationalization, as in the following section, to further to predict the share of RMB in the full convertible assumption.
3. Data and Empirical Estimate
3.1 Determinants of an international currency
In the long term, the international roles of a currency tend to be determined by some fundamental factors .Since the international currency has the functions--“store value”, “medium of exchange”, “unit of account”, and the use of international currency is determined by the market force, a competitive economy and stable value of that currency is important for it to be held as reserve and vehicle currency.

An international currency is established in a large, competitive domestic economy, and a common measure is the gross domestic product. As mentioned in the literature summary, some econometric estimates with cross-country data were used to find the close relationship between GDP and currency composition.
A stable value of one international currency is important for user confidence. The value of the currency can be measured from two perspectives. One is the macroeconomic circumstance，such as inflation or the real interest rate, which have huge influence on the future domestic economy and financial system. People would worry about an economy with high inflation or huge adverse balance of trade for a long time. Further more, these are important factors underlying the currency serving as a reserve currency. On the other hand, a currency with less volatility and appreciating exchange rate in the long term will be more acceptable as an international currency. For example, a stable value currency can be accepted by the both partners in international trading, while foreign reserves and international bonds also need to lower risk of the volatility of the currency.  Furthermore, the long term appreciation will be helpful to the “store” function of an international currency.
These factors discussed above are the main determinants of our empirical analysis. The data on the issuing economies are from World Development Indicators database period from 1967 to 2004, such as GDP ratio, inflation rate, real interest rate and currency account balance. We use a country’s GDP share to total GDP in the world as the measure of the issuing country’s economic scale, with GDP data are in constant 2000 U.S. dollars. The data on the stable value of the currency is from International Monetary Fund statistics on currency per SDR. Appreciation of a currency is estimated as the 20-year average rate of change of the value of the currency against SDR. Volatility of a currency is estimated as the 10-year average rate of the standard deviation of the log first difference of the SDR monthly exchange rate.
3.2 Currency composition of foreign exchange reserves
The reserve currency holding is a good proxy for the international role of a currency, especially in a long term. The data on reserve holdings are from the IMF Currency composition of foreign exchange reserve database, period from 1967 to 2004. The major currencies are the US dollar, Euro, Japanese yen, Pound sterling, Deutsche mark, Swiss franc, and the Netherlands guilder. Our study uses annual data covering the period of 1967-2004. Chart 1 shows that the reserve shares of the four major currencies change during 1967 to 2004. The US dollar’s share changed from the highest 80% to the lowest less than 50%, while that of the yen gradually dropped in recent years. 
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     The empirical estimation basically follows the model used in Chinn and Frankel (2005). That paper uses annual data from 1973 to 1998 to regress currency share of reserve holdings, and we extend the data period and add some improvements. As the dependent variable “currency share” is in the range from 0 to 1, we first do a logistic transformation to the dependent variable to widen its range to [-∞, +∞].  Chart 2 shows the logistic transformation.
Chart 2  Logistic Transformation
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The model to be estimated can be represented be the following equation.
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           (1)
Where i refers to the different reserve currency, including the US dollar, euro, Japanese yen, Pound sterling, Swiss franc, Deutsche mark , and Netherlands guilder. Logisticshare denotes the currency share in the total allocated world reserve. As the data break due to the introduction of the euro in 1999, we add a dummy variable year>1998 to the equation (1), in order to check if there are different coefficients after the euro entrance after 1998, with the new equation below. If the dummy variable is significant, then we can conclude that determinant factors change after 1998.
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Otherwise, for the impact of the collapse of the former Soviet Union on the rise of the USD in official reserves, we allow the US dollar to have different coefficients, thus the US dollar dummy will be added to the equation (1) as following
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          (3)
The regression result table 2 is as following.

Table 2  Explain the composition of official reserve: Regression Result 
	Model 1
	Model 2
	Model 3

	GDP ratio
	14.53***
	GDP ratio
	14.36***
	GDP ratio
	11.63***

	
	-0.58
	
	-0.62
	
	-1.17

	Appreciation
	9.18***
	GDP ratio
	2.88
	GDP ratio
	18.08

	
	-2.32
	*Dum_ year>1998
	-29.42
	*Dum_US
	-42.8

	Variation
	-68.04***
	Appreciation
	11.13***
	Appreciation
	14.67***

	
	-14.88
	
	-2.89
	
	-2.64

	Inflation
	0.02
	Appreciation
	-7.51
	Appreciation*
	5.68

	
	-0.02
	*Dum_year>1998
	-6.74
	Dum_ US
	-28.8

	Real interest rate
	0.04**
	Variation
	-79.70***
	Variation
	-51.59***

	
	-0.02
	
	-17.08
	
	-19.66

	Cur. Acc. Balance
	-0.14***
	Variation
	57.87
	Variation*Dum_US
	57.32

	
	-0.02
	*Dum_year>1998
	-62.63
	
	-56.1

	　
	　
	Inflation
	0.02
	Real interest rate
	0.07***

	
	
	
	-0.02
	
	-0.02

	　
	　
	Inflation
	0.16
	Real interest rate* dum_US
	-0.16**

	
	
	*Dum_ year>1998
	-0.19
	
	-0.07

	　
	　
	Real interest rate
	-0.06
	Cur. Acc. Balance              
	-0.18***

	
	
	
	-0.21
	
	-0.03

	　
	　
	Real interest
	0.04*
	Cur.Acc.Balance*Dum_us
	0.22*

	
	
	rate*Dum_year>1998
	-0.02
	
	-0.13

	　
	　
	Cur. Acc. Balance 
	0.11
	Dumm_US
	-4.35

	
	
	
	-0.61
	
	-13.16

	　
	　
	Cur.Acc.Balance
	-0.15***
	　
	　

	
	
	*Dum_year>1998
	-0.03
	
	

	　
	　
	Dum_year>1998
	-1.67
	　
	　

	
	
	
	-6.19
	
	

	No.
	182
	　
	177
	　
	191

	Adj. R2
	0.89
	　
	0.89
	　
	0.87


* Significant at 10%; ** significant at 5%;***significant at 1%
The three models suggest that the size of the economy as measured by the share of GDP in the world total is significant. This result supports the hypothesis that the currency issuing country should have a competitive economy in order to support its international currency. Moreover, the coefficient of the GDP ratio is larger than other fundamental variables in determining the currency share of reserve holding, which imply that a powerful economy is more important than any other determinant factors.
The appreciation variable is positive and significant while the variation is negative and significant, suggesting a stable value of the currency is also important for a currency to be stored. The same is as the variable real interest rate. A puzzling variable is current account balance, which is negative, suggesting the currency issuing country with a worse trading balance has more share of reserve holding. Though we can not explain it now, this accorded with the fact that US has worse trading balance than Japan, while the former’s currency is more internationalized than the latter one. 
For the dummy added model, the dummy year>1998 is not significant, this supports the hypothesis that the determinant factors have no change before and after 1999, the birth of euro has no significant impact on determining the currency composition in the reserve. Dummy US is significant in the coefficient of GDP ratio and real interest rate, which suggest that the huge economy scale of US is definitely supporting its currency, even compared other countries. 
3.3 The composition of currency settlement of international trade
In the function “invoicing trade and financial transaction”, the share of a currency in the settlement of international trade is an important measurement of the internationalization of the currency. The composition data of currency settlement is from Kamps (2006), which covers 42 countries in different continents period from 1999 to 2005, Chart 3 shows currency breakdown of exports and imports of selected EU countries.
Chart 3 Currency Breakdown of Exports and Imports of Selected EU Countries.
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Chart 3 shows that the share of the euro in the currency settlements of the international trading is gradually increasing from 45% to 58% after entrance of the euro, while that of US dollar decrease slightly. The empirical analysis of the currency composition of the trading focuses on the euro and US dollar. We suppose the currency composition is decided both by the trading amount with the currency issuing country and the internationalization degree of the currency. The data on trading amounts are from Balance of Payment Statistics. We use the ratio between trade amount with the currency issuing country and the total trade to denote the trade ratio. We do a logistic transition to the share of currency in the settlements similarly. The model is represented by the following equation.  We establish a trend factor to reflect changes in the shock of the euro, which measures changes over time, as equation (1). To distinguish the US dollar from the euro, we also add a US dollar dummy to the equation, as following equation (2).
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（2）
We use panel data under fixed effects, and the regression result is as following.
Table 3 Regression results on international trade
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	import_share
	export_share
	trade_share
	import_share
	export_share
	trade_share

	Import ratio
	2.461
	
	
	2.073
	
	

	
	(4.19)***
	
	
	(3.46)***
	
	

	Export ratio
	
	2.455
	
	
	1.546
	

	
	
	(2.93)***
	
	
	(1.91)*
	

	Trade ratio
	
	
	3.998
	
	
	2.968

	
	
	
	(4.97)***
	
	
	(3.65)***

	Appreciation
	2.161
	2.918
	2.5
	1.043
	1.203
	1.12

	
	(7.58)***
	(7.77)***
	(8.24)***
	(3.59)***
	(3.27)***
	(3.72)***

	Variation
	-7.552
	-5.231
	-5.313
	-4.484
	-0.874
	-1.44

	
	(2.43)**
	-1.29
	(1.63)*
	(1.87)*
	-0.29
	-0.59

	Real interest rate
	0.025
	0.03
	0.026
	0.12
	-0.237
	-0.043

	
	(2.03)**
	(1.83)*
	(1.94)*
	-0.78
	-1.27
	-0.27

	Trade/GDP
	0.023
	0.028
	0.027
	
	
	

	
	(3.62)***
	(3.34)***
	(3.92)***
	
	
	

	Cur. Acc. Balance
	0.049
	0.114
	0.071
	
	
	

	
	-1.23
	(2.15)**
	(1.67)*
	
	
	

	Time
	
	
	
	0.062
	0.089
	0.073

	
	
	
	
	(5.10)***
	(5.85)***
	(5.92)***

	Time*dum_us
	
	
	
	-0.057
	-0.13
	-0.087

	
	
	
	
	-1.52
	(2.73)***
	(2.25)*

	Appreciation *dum_us
	
	
	11.737
	18.433
	16.412

	
	
	
	
	(2.12)**
	(2.53)**
	(2.81)***

	Variation*dum_us
	
	
	
	-48.009
	-69.257
	-62.19

	
	
	
	
	-0.8
	-0.91
	-1

	Real interest rate*dum_us
	
	
	-0.066
	0.253
	0.08

	
	
	
	
	-0.42
	-1.34
	-0.49

	Trade ratio*dum_us
	
	
	
	
	-8.45

	
	
	
	
	
	
	(3.11)***

	Export ratio*dum_us
	
	
	
	-3.775
	

	
	
	
	
	
	-1.5
	

	Import ratio*dum_us
	
	
	-6.591
	
	

	
	
	
	
	(2.57)**
	
	

	Observations
	264
	283
	283
	286
	307
	307

	Number of id
	61
	69
	69
	61
	69
	69

	R-squared
	0.47
	0.43
	0.5
	0.53
	0.54
	0.58


The coefficient of trade ratio is statistically significant, suggesting that trade amount with the currency issuing country has strong influence on the determination of the settlement currency. The coefficients of the stable value factors --appreciation, variation, real interest rate, trade/GDP, currency account balance--are significant and make sense. Otherwise, the trend factor on the euro is positive and significant, while the trend factor on US dollar is negative, which suggests the euro does have an upturn trend after 1999.
3.4 The currency composition in the international bonds and notes

The international bond data are from Bank for International Settlements. The BIS definition of international securities (as opposed to domestic securities) is based on three major characteristics of securities: the location of the transaction, the currency of issuance and the residence of the issuer. International issues comprise all foreign currency issues by residents and non-residents in a given country and all domestic currency issues launched in the domestic market by non-residents. In addition, domestic currency issues launched in the domestic market by residents are also considered as international issues if they are specifically targeted at non-resident investors. 
The definitions of international bonds suggest international bonds carry the function of both “store of value” and “financial transaction”. The currency composition of the international bonds can show the status of the internationalization of the currency from some perspectives.

Table 4 shows the classification of the BIS securities.
Table 4 Classification of BIS securities statistics
	In domestic currency 
	Issues by residents
	 Issues by non-residents  

	  – Targeted at resident investors  
	Domestic
	International

	  – Targeted at non-residents  
	International
	International

	 In foreign currency  
	International
	International


Chart 4 shows the major currency share in the international bonds and notes period from 1993 to 2006. Chart 4 suggests the share of the euro in the currency share of the international bonds is higher than that of the US dollar, which covers more than 40% of  total international bonds and notes in 2006.
Chart 4 International bonds and notes by currency (1993-2006)
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 We use panel data under fixed effects, and the regression result is as follows.

Table 5 Regression results on international bonds and notes
	Logistic bond share
	GDP ratio
	Appreciation
	Variation
	Real interest rate
	Cur. Acc. Balance

	Fixed Effect
	35.5
	6.795
	10.257
	0.056
	-0.078

	
	(8.408)***
	(2.167)***
	(0.536)
	(0.033)*
	(0.024)***


The regression result suggests the determinant factors of the composition currency of international bonds and notes are almost the same as that of international reserves. The share of GDP is the most important in determining the currency share of the international bonds and notes. Further more, the positive coefficient of current account balance provides a confusing result on international reserve, while the coefficient of current account balance in this regression is negative and significant, which means that a worse current account balance in US do influence on the internationalization of US dollar. 
4. Predictions for the RMB: Scenarios
 In section 3 we completed empirical analysis, focusing on the currency composition of international reserves, the currency settlements of the international trade, and the international bonds and note. In the section, we predict the share of the RMB under the three measures in 2020. 
Though the limited convertibility of the RMB and partial of opening of China’s financial market are restrictive factors for the international role of the RMB, the liberalization of the restrictions on currency convertibility should of course obey the overall development and reform strategy. A higher degree of currency convertibility may lead to an increase use of the RMB in international transactions. In the prediction of the RMB, we make the assumptions that the RMB is fully convertible and China’s financial sector is healthy enough to fend off pressures for capital flight.
First we predict the share of the RMB in the international reserve in 2020 using the following assumptions.
1. The economic circulation of other major currencies is the same as that in 2004, such as currency appreciation, volatility, inflation and so on. The world GDP growth rate is 3.5% during 2004 to 2020.
2. Other alternative assumptions, we make three assumptions to the economy in China from 2004 to 2020 and predict the share of the RMB in international reserves under the different assumptions. 

(1) The most optimistic prediction in 2020 GDP
GDP growth rate is 9% in the first 4 years and 8% in the following 11 years

 RMB appreciation is 3% in the first 4 years and 1% in the following 11 years.
 Current account balance is 1% of GDP in 2020.  

(2)The medium prediction in 2020 GDP
GDP growth rate is 9% in the first 4 years and 8% in the following 11 years
RMB appreciation 3% in the first 4 years and 0% in the following 11 years

Current account balance is 4％ of GDP in 2020
(3) The most pessimistic prediction in 2020 GDP
GDP growth rate is 8% in the first 4 years and 5% in the following 11 years

RMB appreciation 3% in the first 4 years and 0% in the following 11 years

Current account balance is 4％ of GDP in 2020
The prediction of the RMB under the three assumptions is as following.

Table 6  The prediction of currency composition of the international reserves in 2020

	
	Optimistic
	Medium
	Pessimistic

	RMB
	21.45%
	17.54%
	15.15%

	USD
	27.37%
	28.74%
	29.57%

	Euro
	22.45%
	23.57%
	24.25%

	Jap Yen
	13.43%
	14.10%
	14.51%

	Sw Fr.
	1.53%
	1.61%
	1.66%

	GBP
	13.76%
	14.45%
	14.86%


Table 6 suggests that the share of the RMB is the third largest in the world under the assumption that the RMB become fully convertible, it is about 17.54% in the medium prediction.

Using the same method, we predict the RMB in the international bonds currency composition under the medium prediction, as table 7.
Table 7  The prediction of currency composition of the international bonds and notes in 2020
	RMB
	18.93%

	USD
	19.39%

	Euro
	19.33%

	Jap Yen
	18.95%

	Sw Fr.
	6.90%

	GBP
	16.50%


Since we only focused on the US dollar and the euro in the settlements currency composition, we predict the share of the RMB in the China’s international trade. We make assumptions that US dollar shares in the international trade of China are varying from 75%, 80%, and 90%, while the annual devaluation rate of the US dollar changes from 1% to 5%, we can get different results under different assumptions. Table 8 shows the changing percent of the US dollar share in the settlements currency composition in China’s international trade. 
Table 8  The US dollar share change in the China’s international trade

	   US Dollar share                           in the trade of China      
Ann. Devaluation

 of US Dollar   
	75%
	80%
	85%

	1%
	-3.08%
	-2.63%
	-2.09%

	2%
	-6.15%
	-5.25%
	-4.19%

	3%
	-9.23%
	-7.88%
	-6.28%

	4%
	-12.31%
	-10.50%
	-8.37%

	5%
	-15.39%
	-13.13%
	-10.46%


Taking the assumption of the RMB as fully convertible, we predict the share of RMB under the three measures, with the result suggesting the share of RMB will prominently increase based on the conclusion of the empirical analysis.
5. Conclusion
In this paper we discuss the factors behind the internationalization of a currency, econometrically estimating determinants of the shares of major currencies in the reserve holdings of the world’s central banks, in the exports and imports of the countries, and in international bonds and notes. Significant factors include: size of the home country, inflation rate, real interest rate, exchange rate variability, exchange rate appreciation, and the trade ratio with the home country. With the assumption of the RMB as fully convertible, we predict the share of RMB under the three measures, the result suggesting the share of the RMB will prominently increase based on the conclusion of the empirical analysis. As we predict, the RMB share in the world’s currency reserves and long-term bonds may be as high as 20% by 2020.
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		Japanese yen																0.1		0.1		0.1		1.8		2.3		2.2		3.1		3.2		3.7		3.7		4.1		4.2		4.8		6.8		6.9		6.8		7		7.2		7.8		8.4		7.4		7.6		7.8		6.8		6.7		5.8		6.2		6.4		6.3		5.2		4.5		4.1		3.9

		Pound sterling		20.0		19.3		17.0		18.8		17.8		9.5		7.4		5.4		4.2		4.3		2.8		1.7		1.6		1.4		1.7		2.5		1.6		1.8		1.9		2.1		2.1		1.9		1.9		2.2		2.2		2.6		2.8		2.6		2.6		2.8		2.1		2.7		2.6		2.7		2.9		2.8		2.7		2.9		2.6		3.3

		Swiss franc								0.3		0.4		0.5		0.9		0.8		1.1		1.1		2.0		1.9		1.9		1.7		2.1		2.8		2.3		2.3		1.9		1.6		1.7		1.6		1.7		1.6		1.3		1.1		1		0.8		0.9		0.6		0.3		0.3		0.3		0.3		0.2		0.3		0.3		0.4		0.2		0.2

		Euro																																																																						17.9		18.8		19.8		24.2		25.3		24.9

		Deutsche mark		0.1		0.2		0.3		0.4		0.5		1.6		2.5		3.8		5.5		4.9		8.8		9.5		9.3		11.1		11.5		12.9		11.9		11.6		10.7		11.2		13.2		13.4		13.8		15		18.6		17.4		16.1		14		14.7		15.3		15.8		14.7		14.5		13.8

		French franc		0.9		1.0		1.1		0.8		0.6		0.6		0.5		0.6		0.7		0.8		1.4		1.2		1.1		0.9		0.9		1.5		1.2		1		0.8		0.8		0.9		0.8		0.9		1.1		1.5		2.4		2.9		2.6		2.4		2.5		2.4		1.8		1.4		1.6

		Netherlands guilder												0.1		0.1		0.3		0.5		0.3		0.8		0.7		0.7		0.7		0.8		1.1		1		1		0.7		0.7		0.9		1.1		1.2		1.1		1.2		1.1		1.1		0.7		0.8		0.7		0.3		0.2		0.4		0.3
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Sheet2

				U.S. dollar		Japanese yen		Pound sterling		Swiss franc		Euro		Deutsche mark		French franc		Netherlands guilder

		1965		56.1				20.0						0.1		0.9

		1966		56.5				19.3						0.2		1.0

		1967		58.0				17.0						0.3		1.1

		1968		55.3				18.8		0.3				0.4		0.8

		1969		54.4				17.8		0.4				0.5		0.6

		1970		71.0				9.5		0.5				1.6		0.6		0.1

		1971		64.5				7.4		0.9				2.5		0.5		0.1

		1972		68.2		0.1		5.4		0.8				3.8		0.6		0.3

		1973		64.5		0.1		4.2		1.1				5.5		0.7		0.5

		1974		69.9		0.1		4.3		1.1				4.9		0.8		0.3

		1975		78.9		1.8		2.8		2.0				8.8		1.4		0.8

		1976		78.1		2.3		1.7		1.9				9.5		1.2		0.7

		1977		79.2		2.2		1.6		1.9				9.3		1.1		0.7

		1978		76.6		3.1		1.4		1.7				11.1		0.9		0.7

		1979		63.3		3.2		1.7		2.1				11.5		0.9		0.8

		1980		56.9		3.7		2.5		2.8				12.9		1.5		1.1

		1981		57.9		3.7		1.6		2.3				11.9		1.2		1

		1982		57.9		4.1		1.8		2.3				11.6		1		1

		1983		58.4		4.2		1.9		1.9				10.7		0.8		0.7

		1984		58.6		4.8		2.1		1.6				11.2		0.8		0.7

		1985		53.5		6.8		2.1		1.7				13.2		0.9		0.9

		1986		54.7		6.9		1.9		1.6				13.4		0.8		1.1

		1987		53.9		6.8		1.9		1.7				13.8		0.9		1.2

		1988		53		7		2.2		1.6				15		1.1		1.1

		1989		49.5		7.2		2.2		1.3				18.6		1.5		1.2

		1990		45.9		7.8		2.6		1.1				17.4		2.4		1.1

		1991		45.9		8.4		2.8		1				16.1		2.9		1.1

		1992		48.9		7.4		2.6		0.8				14		2.6		0.7

		1993		53.3		7.6		2.6		0.9				14.7		2.4		0.8

		1994		53.1		7.8		2.8		0.6				15.3		2.5		0.7

		1995		59		6.8		2.1		0.3				15.8		2.4		0.3

		1996		62.1		6.7		2.7		0.3				14.7		1.8		0.2

		1997		65.2		5.8		2.6		0.3				14.5		1.4		0.4

		1998		69.4		6.2		2.7		0.3				13.8		1.6		0.3

		1999		71		6.4		2.9		0.2		17.9

		2000		70.5		6.3		2.8		0.3		18.8

		2001		70.7		5.2		2.7		0.3		19.8

		2002		66.5		4.5		2.9		0.4		24.2

		2003		65.8		4.1		2.6		0.2		25.3

		2004		65.9		3.9		3.3		0.2		24.9





Sheet3

				------------------------------------------------------------------------------

				logisitshare		|		Coef.		Std.		Err.		t		P>|t|		[95%		Conf.		Interval]

				-------------+---------------------------------------------------------------

				GDP ratio		|		14.53157		0.5792935		25.08		0		13.38827		15.67487

				appreciation		|		9.182459		2.322741		3.95		0		4.598269		13.76665

				variation		|		-68.04177		14.87826		-4.57		0		-97.40568		-38.67786

				inflation		|		0.0180601		0.0175645		1.03		0.305		-0.0166054		0.0527256

				real interest rate		|		0.0389054		0.0192041		2.03		0.044		0.001004		0.0768069

				balance accounts		|		-0.1435796		0.0194996		-7.36		0		-0.1820642		-0.105095

				_cons		|		-3.325212		0.3746063		-8.88		0		-4.064539		-2.585884

				------------------------------------------------------------------------------

				logit transformation of shares

				GDP ratio		14.53157***		GDP ratio		14.35512***		GDP ratio		11.62515***

				appreciation		9.182459***		gdpratio*dummy(year>1998)		2.880876		GDP ratio*dummy(US)		18.08027

				variation		-68.04177***		appreciation		11.12726***		appreciation		14.66891

				inflation		0.0180601		appreciation*dummy(year>1998)		-7.51223		appreciation*dummy(US)		5.677505***

				real interest rate		0.0389054**		variation		-79.70476***		variation		-51.59132

				balance accounts		-0.1435796***		variation*dummy(year>1998)		57.87205		variation*dummy(US)		57.31796

								inflation		0.016183		realinterest		0.0680807

								inflation*dummy(year>1998)		0.1563908		realinterest*dummy(US)		-0.1606716

								real interest rate*dummy(year>1998)		0.0376566*		balance accounts		-0.184391

								real interest rate		-0.055147		balance accounts*dummy(US)		0.2219424

								balance accounts*dummy(year>1998)		-0.1520922***		dummy(US)		-4.354025

								balance accounts		0.1112542

								dummy(year>1998)		-1.6707

				N		182				177				191

				Adj R2		0.8948				0.8859				0.8653

				logisitshare		|		14.35512		0.6205607		P>|t|		[95% Conf.		Interval]

				------------		-+		2.880876		29.42431		23.13		--------		--------------		----------

				gdpratio		|		11.12726		2.886133		0.1		0		13.12975		15.58049

				gdpratiodum		|		-7.51223		6.744557		3.86		0.922		-55.2211		60.98285

				dep		|		-79.70476		17.07985		-1.11		0		5.428233		16.82629

				depdum		|		57.87205		62.63088		-4.67		0.267		-20.8302		5.805739

				var		|		0.016183		0.0189879		0.92		0		-113.4311		-45.97847

				vardum		|		0.1563908		0.1870036		0.85		0.357		-65.80044		181.5445

				inflation		|		0.0376566		0.0208441		0.84		0.395		-0.021311		0.0536769

				inflationdum		|		-0.055147		0.2135633		1.81		0.404		-0.2128712		0.5256528

				realinterest		|		-0.1520922		0.0273739		-0.26		0.073		-0.0035027		0.0788159

				realintere~m		|		0.1112542		0.6096405		-5.56		0.797		-0.4768544		0.3665604

				balance		|		-3.061394		0.4258189		0.18		0		-0.2061454		-0.098039

				balancedum		|		-1.6707		6.196887		-7.19		0.855		-1.092557		1.315065

				_cons		|						-0.27		0		-3.902226		-2.220561

				dum		|								0.788		-13.90722		10.56583

				logisitshare		|		Coef.		Std. Err.		t		P>|t|		[95% Conf.		Interval]

				------------		-+		------------		------------		--------		--------		--------------		----------

				gdpratio		|		11.62515		1.173964		9.9		0		9.308561		13.94174

				gdpratious		|		18.08027		42.79699		0.42		0.673		-66.37127		102.5318

				dep		|		14.66891		2.638556		5.56		0		9.462236		19.87559

				depus		|		5.677505		28.80167		0.2		0.844		-51.15698		62.512

				var		|		-51.59132		19.65562		-2.62		0.009		-90.37786		-12.80478

				varus		|		57.31796		56.0944		1.02		0.308		-53.37342		168.0093

				realinterest		|		0.0680807		0.0200978		3.39		0.001		0.0284216		0.1077398

				realintere~s		|		-0.1606716		0.0732981		-2.19		0.03		-0.3053112		-0.0160319

				balance		|		-0.184391		0.0274931		-6.71		0		-0.2386433		-0.1301388

				balanceus		|		0.2219424		0.133986		1.66		0.099		-0.0424529		0.4863376

				us		|		-4.354025		13.15641		-0.33		0.741		-30.31563		21.60758

				------------		--		------------		------------		--------		--------		--------------		----------





Sheet4

		Simulations

				2004				2020

		U.S. dollar		0.615230538		65.9		0.2828942659

		Euro		0.232461918		24.9		0.2320440737

		Japanese yen		0.036409698		3.9		0.138844202

		Pound sterling		0.030808206		3.3		0.1422114397

		Swiss franc		0.001867164		0.2		0.0158581944

		Chinese yuan		0.0664175982		0.0664175982		0.1881478242
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Sheet5

				1999		2000		2001		2002		2003		2004		2005

		Euro		46.54		43.87		45.29		48.91		52.63		55.03		57.73

		Dollar		33.44		34.56		34.8		32.8		28.9		29.1		32.8
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Sheet1

				1965		1966		1967		1968		1969		1970		1971		1972		1973		1974		1975		1976		1977		1978		1979		1980		1981		1982		1983		1984		1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004

		U.S. dollar		56.1		56.5		58.0		55.3		54.4		71.0		64.5		68.2		64.5		69.9		78.9		78.1		79.2		76.6		63.3		56.9		57.9		57.9		58.4		58.6		53.5		54.7		53.9		53		49.5		45.9		45.9		48.9		53.3		53.1		59		62.1		65.2		69.4		71		70.5		70.7		66.5		65.8		65.9

		Japanese yen																0.1		0.1		0.1		1.8		2.3		2.2		3.1		3.2		3.7		3.7		4.1		4.2		4.8		6.8		6.9		6.8		7		7.2		7.8		8.4		7.4		7.6		7.8		6.8		6.7		5.8		6.2		6.4		6.3		5.2		4.5		4.1		3.9

		Pound sterling		20.0		19.3		17.0		18.8		17.8		9.5		7.4		5.4		4.2		4.3		2.8		1.7		1.6		1.4		1.7		2.5		1.6		1.8		1.9		2.1		2.1		1.9		1.9		2.2		2.2		2.6		2.8		2.6		2.6		2.8		2.1		2.7		2.6		2.7		2.9		2.8		2.7		2.9		2.6		3.3

		Swiss franc								0.3		0.4		0.5		0.9		0.8		1.1		1.1		2.0		1.9		1.9		1.7		2.1		2.8		2.3		2.3		1.9		1.6		1.7		1.6		1.7		1.6		1.3		1.1		1		0.8		0.9		0.6		0.3		0.3		0.3		0.3		0.2		0.3		0.3		0.4		0.2		0.2

		Euro																																																																						17.9		18.8		19.8		24.2		25.3		24.9

		Deutsche mark		0.1		0.2		0.3		0.4		0.5		1.6		2.5		3.8		5.5		4.9		8.8		9.5		9.3		11.1		11.5		12.9		11.9		11.6		10.7		11.2		13.2		13.4		13.8		15		18.6		17.4		16.1		14		14.7		15.3		15.8		14.7		14.5		13.8

		French franc		0.9		1.0		1.1		0.8		0.6		0.6		0.5		0.6		0.7		0.8		1.4		1.2		1.1		0.9		0.9		1.5		1.2		1		0.8		0.8		0.9		0.8		0.9		1.1		1.5		2.4		2.9		2.6		2.4		2.5		2.4		1.8		1.4		1.6

		Netherlands guilder												0.1		0.1		0.3		0.5		0.3		0.8		0.7		0.7		0.7		0.8		1.1		1		1		0.7		0.7		0.9		1.1		1.2		1.1		1.2		1.1		1.1		0.7		0.8		0.7		0.3		0.2		0.4		0.3
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Chart 1 Reserves held by central banks as shares of total-major currencies (1967-2004)
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Sheet2

				U.S. dollar		Japanese yen		Pound sterling		Swiss franc		Euro		Deutsche mark		French franc		Netherlands guilder

		1965		56.1				20.0						0.1		0.9

		1966		56.5				19.3						0.2		1.0

		1967		58.0				17.0						0.3		1.1

		1968		55.3				18.8		0.3				0.4		0.8

		1969		54.4				17.8		0.4				0.5		0.6

		1970		71.0				9.5		0.5				1.6		0.6		0.1

		1971		64.5				7.4		0.9				2.5		0.5		0.1

		1972		68.2		0.1		5.4		0.8				3.8		0.6		0.3

		1973		64.5		0.1		4.2		1.1				5.5		0.7		0.5

		1974		69.9		0.1		4.3		1.1				4.9		0.8		0.3

		1975		78.9		1.8		2.8		2.0				8.8		1.4		0.8

		1976		78.1		2.3		1.7		1.9				9.5		1.2		0.7

		1977		79.2		2.2		1.6		1.9				9.3		1.1		0.7

		1978		76.6		3.1		1.4		1.7				11.1		0.9		0.7

		1979		63.3		3.2		1.7		2.1				11.5		0.9		0.8

		1980		56.9		3.7		2.5		2.8				12.9		1.5		1.1

		1981		57.9		3.7		1.6		2.3				11.9		1.2		1

		1982		57.9		4.1		1.8		2.3				11.6		1		1

		1983		58.4		4.2		1.9		1.9				10.7		0.8		0.7

		1984		58.6		4.8		2.1		1.6				11.2		0.8		0.7

		1985		53.5		6.8		2.1		1.7				13.2		0.9		0.9

		1986		54.7		6.9		1.9		1.6				13.4		0.8		1.1

		1987		53.9		6.8		1.9		1.7				13.8		0.9		1.2

		1988		53		7		2.2		1.6				15		1.1		1.1

		1989		49.5		7.2		2.2		1.3				18.6		1.5		1.2

		1990		45.9		7.8		2.6		1.1				17.4		2.4		1.1

		1991		45.9		8.4		2.8		1				16.1		2.9		1.1

		1992		48.9		7.4		2.6		0.8				14		2.6		0.7

		1993		53.3		7.6		2.6		0.9				14.7		2.4		0.8

		1994		53.1		7.8		2.8		0.6				15.3		2.5		0.7

		1995		59		6.8		2.1		0.3				15.8		2.4		0.3

		1996		62.1		6.7		2.7		0.3				14.7		1.8		0.2

		1997		65.2		5.8		2.6		0.3				14.5		1.4		0.4

		1998		69.4		6.2		2.7		0.3				13.8		1.6		0.3

		1999		71		6.4		2.9		0.2		17.9

		2000		70.5		6.3		2.8		0.3		18.8

		2001		70.7		5.2		2.7		0.3		19.8

		2002		66.5		4.5		2.9		0.4		24.2

		2003		65.8		4.1		2.6		0.2		25.3

		2004		65.9		3.9		3.3		0.2		24.9





Sheet3

				------------------------------------------------------------------------------

				logisitshare		|		Coef.		Std.		Err.		t		P>|t|		[95%		Conf.		Interval]

				-------------+---------------------------------------------------------------

				GDP ratio		|		14.53157		0.5792935		25.08		0		13.38827		15.67487

				appreciation		|		9.182459		2.322741		3.95		0		4.598269		13.76665

				variation		|		-68.04177		14.87826		-4.57		0		-97.40568		-38.67786

				inflation		|		0.0180601		0.0175645		1.03		0.305		-0.0166054		0.0527256

				real interest rate		|		0.0389054		0.0192041		2.03		0.044		0.001004		0.0768069

				balance accounts		|		-0.1435796		0.0194996		-7.36		0		-0.1820642		-0.105095

				_cons		|		-3.325212		0.3746063		-8.88		0		-4.064539		-2.585884

				------------------------------------------------------------------------------

				logit transformation of shares

				GDP ratio		14.53157***		GDP ratio		14.35512***		GDP ratio		11.62515***

				appreciation		9.182459***		gdpratio*dummy(year>1998)		2.880876		GDP ratio*dummy(US)		18.08027

				variation		-68.04177***		appreciation		11.12726***		appreciation		14.66891

				inflation		0.0180601		appreciation*dummy(year>1998)		-7.51223		appreciation*dummy(US)		5.677505***

				real interest rate		0.0389054**		variation		-79.70476***		variation		-51.59132

				balance accounts		-0.1435796***		variation*dummy(year>1998)		57.87205		variation*dummy(US)		57.31796

								inflation		0.016183		realinterest		0.0680807

								inflation*dummy(year>1998)		0.1563908		realinterest*dummy(US)		-0.1606716

								real interest rate*dummy(year>1998)		0.0376566*		balance accounts		-0.184391

								real interest rate		-0.055147		balance accounts*dummy(US)		0.2219424

								balance accounts*dummy(year>1998)		-0.1520922***		dummy(US)		-4.354025

								balance accounts		0.1112542

								dummy(year>1998)		-1.6707

				N		182				177				191

				Adj R2		0.8948				0.8859				0.8653

				logisitshare		|		14.35512		0.6205607		P>|t|		[95% Conf.		Interval]

				------------		-+		2.880876		29.42431		23.13		--------		--------------		----------

				gdpratio		|		11.12726		2.886133		0.1		0		13.12975		15.58049

				gdpratiodum		|		-7.51223		6.744557		3.86		0.922		-55.2211		60.98285

				dep		|		-79.70476		17.07985		-1.11		0		5.428233		16.82629

				depdum		|		57.87205		62.63088		-4.67		0.267		-20.8302		5.805739

				var		|		0.016183		0.0189879		0.92		0		-113.4311		-45.97847

				vardum		|		0.1563908		0.1870036		0.85		0.357		-65.80044		181.5445

				inflation		|		0.0376566		0.0208441		0.84		0.395		-0.021311		0.0536769

				inflationdum		|		-0.055147		0.2135633		1.81		0.404		-0.2128712		0.5256528

				realinterest		|		-0.1520922		0.0273739		-0.26		0.073		-0.0035027		0.0788159

				realintere~m		|		0.1112542		0.6096405		-5.56		0.797		-0.4768544		0.3665604

				balance		|		-3.061394		0.4258189		0.18		0		-0.2061454		-0.098039

				balancedum		|		-1.6707		6.196887		-7.19		0.855		-1.092557		1.315065

				_cons		|						-0.27		0		-3.902226		-2.220561

				dum		|								0.788		-13.90722		10.56583

				logisitshare		|		Coef.		Std. Err.		t		P>|t|		[95% Conf.		Interval]

				------------		-+		------------		------------		--------		--------		--------------		----------

				gdpratio		|		11.62515		1.173964		9.9		0		9.308561		13.94174

				gdpratious		|		18.08027		42.79699		0.42		0.673		-66.37127		102.5318

				dep		|		14.66891		2.638556		5.56		0		9.462236		19.87559

				depus		|		5.677505		28.80167		0.2		0.844		-51.15698		62.512

				var		|		-51.59132		19.65562		-2.62		0.009		-90.37786		-12.80478

				varus		|		57.31796		56.0944		1.02		0.308		-53.37342		168.0093

				realinterest		|		0.0680807		0.0200978		3.39		0.001		0.0284216		0.1077398

				realintere~s		|		-0.1606716		0.0732981		-2.19		0.03		-0.3053112		-0.0160319

				balance		|		-0.184391		0.0274931		-6.71		0		-0.2386433		-0.1301388

				balanceus		|		0.2219424		0.133986		1.66		0.099		-0.0424529		0.4863376

				us		|		-4.354025		13.15641		-0.33		0.741		-30.31563		21.60758

				------------		--		------------		------------		--------		--------		--------------		----------





Sheet4

		Simulations

				2004				2020

		U.S. dollar		0.615230538		65.9		0.2828942659

		Euro		0.232461918		24.9		0.2320440737

		Japanese yen		0.036409698		3.9		0.138844202

		Pound sterling		0.030808206		3.3		0.1422114397

		Swiss franc		0.001867164		0.2		0.0158581944

		Chinese yuan		0.0664175982		0.0664175982		0.1881478242






