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Table 8.3 Size of United States vs. Europe (in trillions)
2003 2004
United States 11.0 115
Euro-zone (12 countries) 8.8 9.0
Europe pre-5/1/2004 (15 countries) 1.3 1.5
Europe post-5/1/2004 (25 countries) 11.8 12.1

yen, and has rapidly gained acceptance, but is still far behind the dollar,
which appears comfortably in the number one slot. We now turn to a con-
sideration of the determinants of international currency status.

8.5 Factors that Suit a Currency for International Currency Status

The literature on international currencies has identified a number of de-
termining variables.?

8.5.1 Patterns of Output and Trade

The currency of a country that has a large share in international output,
trade, and finance has a big natural advantage. The U.S. economy is still the
world’s largest in terms of output and trade. By such measures, Japan isthe
second largest country. Alarmist fears of the early 1990s, notwithstanding,
it was never very likely that Japan, a country with half the population and
far less land area or natural resources, would surpass the United States in
sheer economic size. But the euro is now the home currency to twelve coun-
tries. Their combined economic weight is much greater than Germany
alone, or Japan. It is not quite as large as the United States, as table 8.3
shows. But it may be in the future. If the other three long-time EU mem-
bers, United Kingdom, Sweden, and Denmark, were to join today, euro-
land would approximately equal the United States in economic size. If the
ten countries that acceded to the EU in May 2004 (most of them in Central
Europe) were also to join the EMU, the new monetary region would be
larger than the U.S. economy. If any of these countries do join, it will be at
least some years into the future. Thus, the question of relative size also de-
pends on the growth rates of the U.S. and European economies. As an al-
ternative to GDP, we could also look at countries’ trading volume as an-
other indication of their relative weights in the world economy.

28. Among the relevant references are Aliber (1966), Alogoskoufis and Portes (1992),.Berg-
sten (1975), Black (1989), Eichengreen and Frankel (1996), Eichengreen and Mathieson
(2000), Frankel {1992, 1995), Kenen (1983), Krugman (1984), Kindleberger (1581), Mat-
suyama, Kiyotaki, and Matsui (1993), McKinnon (1969, 1979), Portes and Rey (1998), Rey
(2001}, Swoboda (1969), Tavlas (1993), and Tavlas and Ozeki (1992).
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For some measures of international currency use—how often a vehicle
currency is used in the invoicing and financing of international trade—
other aspects of the pattern of trade may also be relevant. The fact that
much of Japan’s imports are oil and other raw materials and that much of
its exports go to the Western Hemisphere, for example, helps explain why
a disproportionately small share of trade is invoiced in yen as opposed to
dollars. Raw materials still tend heavily to be priced in dollars. Whenever
the dollar depreciates for more than a few years, the Organization of the
Petroleum Exporting Countries (OPEC) starts discussing switching to an-
other currency of denomination. It hasn’t happened yet. But it could if the
dollar’s primacy in other international roles were seriously challenged.

8.5.2 The Country’s Financial Markets

To attain international currency status, capital and money markets in
the home country must be not only open and free of controls, but also deep
and well developed. The large financial marketplaces of New York and
London clearly benefit the dollar and pound relative to the euro and its
predecessor the deutschemark, as Frankfurt is still less well developed.
Tokyo and Frankfurt financial markets have changed a lot over the last two
decades. But they still lag far behind New York and London as financial
centers.

It has also been argued that a strong central bank, and a large financial
sector to counterbalance the political influence of the trade sector, are im-
portant. The point is to get support from Wall Street, to be able to resist
political pressure from Main Street in favor of depreciating the currency to
help sell goods.”

It is surprisingly difficult to come up with a proxy for size, depth, or de-
velopment that is available for all the financial centers. We have opted to
use as our primary measure data on foreign exchange turnover in the re-
spective financial centers: New York, London, Frankfurt, Tokyo, Zurich,
and so on. This measure differs from turnover of the currencies (dollar,
pound, euro, etc.), a variable that would be much more simultaneous with
the international currency status that we are trying to explain. It captures,
for example, the preeminence of London, which continues despite the
small role of the pound. This measure has the virtue of reflecting to some
extent all kinds of international financial transactions (both long term and
short term, banking and securities, bonds and equities). Moreover, it is
possible to patch together a data set covering the desired countries and
years—though just barely, and with increasing difficulty as one goes back
through the 1970s. We have also tried an alternative proxy for the size of fi-
nancial centers—the size of the countries’ stock markets.

29. For example, Hale (1995) and Frieden (2000).
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8.5.3 Confidence in the Value of the Currency

Even if a key currency were used only as a unit of account, a necessary
qualification would be that its value not fluctuate erratically. Asitis, a l.<ey
currency is also used as a form in which to hold assets (firms hold worklpg
balances of the currencies in which they invoice, investors hold bonds is-
sued internationally, and central banks hold currency reserves). Here con-
fidence that the value of the currency will be stable, and particularly that it
will not be monetized or inflated away in the future, is critical.** The mon-
etary authorities in Japan, Germany, and Switzerland in the 1970s estab-
lished a better track record of low inflation than did the United States,
which helped their bids for international currency status. Asrecently as the
1980s, the mean and variance of the inflation rate in the United States were
both higher than in those three hard-currency countries, though lower
than in the United Kingdom, France, Italy, and many other countries.”

Given the good U.S. inflation performance in the 1990s, this is no longer
such a concern as it was formerly. A more important negative for the dol-
lar is the fact that the United States is now a large-scale debtor country.*?
Even if the Federal Reserve never succumbs to the temptations or pres-
sures to inflate away the U.S. debt, the continuing U.S. current account
deficit is always a possible source of downward pressure on the value of the

dollar. Such fears work to make dollars unattractive.

8.5.4 Network Exter_nalities

An international money, like domestic money, derives its value becausp
others are using it. It is a classic instance of network externalities. In this
sense, the intrinsic characteristics of a currency are of less importance th;n
the path-dependent historical equilibrium. There is a strong inertial b.ias in
favor of using whatever currency has been the international currency in the
past. .

One can make an analogy with language. If one sat down to design an
ideal language, it would not be English. (Presumably it .would.be Es-
peranto.) Nobody would claim that the English language 1s pa'rt1cularly
well suited to be the world’s lingua franca by virtue of its intrinsic beauty,
simplicity, or utility. It is neither as elegant and euphonious as French, for
example, nor as simple and logical in spelling and grammar as Spanish or
Italian. Yet it is certainly the language in which citizens of different coun-
tries most often converse and do business, and increasingly so. One

30. For example, Devereux and Shi (2005).

31. For example, Tavlas and Ozeki (1992). . .

32. The U.S. statistics on both net international investment position and net investiment in-
come have shown false alarms in the past. The numbers have repeatedly been revised to post-
pone the date at which, first the stock position and then the income balance, turn negative.
But there is no doubt that the United States has since become the world’s largest net debtor.
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chooses to use a lingua franca, as one chooses a currency, in the belief that
it 1s the one that others are most likely to use.

Krugman (1984) showed how there can be multiple equilibria in use of
an international currency, developing some informal ideas of earlier au-
thors such as Kindleberger (1981), McKinnon (1979), and Swoboda
(1969). Matsuyama, Kiyotaki, and Matsui (1993) went to the next level of
abstraction analyzing this problem with the theory of random matching
games. Rey (2001) also shows the possibility of multiple equilibria in the in-
ternationalization of currencies as determined by network externalities
and the pattern of international trade.

The tmplication is that small changes in the determinants will not pro-
duce corresponding changes in the reserve currency numbers, at least not
in the short run. At a minimum, changes will show up only with a long lag.
As noted, the pound remained an important international currency even
after the United Kingdom lost its position as an economic superpower
early in the century. In the present context, the inertial bias favors the con-
tinued central role of the dollar. Also, as already noted, economies of scale
suggest that, even in the [ong run, measures of international currency use
may not be linear in the determinants, There may be a tipping phenome-
non when one currency passes another.

Another aspect of the network externalities is economies of scope. Anin-
dividual (exporter, importer, borrower, lender, or currency trader) is more
likely to use a given currency in his or her transactions if everyone else is do-
ingso. If a currency is widely used to invoice trade, it is more likely to be used
to invoice financial transactions as well. If it is more widely used in financial
transactions, it i1s more likely to be a vehicle currency in foreign exchange
trading. If it is used as a vehicle currency, it is more likely to be used as a cur-
rency to which smaller countries peg, and so forth. In this paper we content
ourselves with trying to predict reserve currency holdings. But this will de-
pend on some of the other measures of international currency use.*

8.6 Estimation

We use the International Monetary Fund (IMF) annual data on aggre-
gate central bank holdings of the relevant major currencies. The data are

33. In some of our regression tests, we tried adding to our list of determinants a measure of
the popularity of the major currencies as anchors for smaller currencies to peg to (as sug-
gested by Eichengreen and Mathieson). An Asian country that is pegged to the dollar, for ex-
ample, is likely to hold a larger share of its reserves in the form of the dollar. We recognize that
the pegging decision may be endogenous, determined simuitaneously with the reserve hold-
ing decision and the various other measures of international currency use. We did not find a
significant positive effect. Perhaps this is just as well: it saves us the trouble of trying to deal
with the endogeneity of the pegging decision. (One possibility would be to use an instrumen-
tal variable for pegging choices, such as past colonial status.) In what follows. we emphasize
regressions without the pegging-anchor variable included.
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not generally available according to holdings of individual central banks Table 8.4 Panel regression on shares (pre-euro)
becaus t of them regard this as highly confidential.
cause mos reg gy W @ ® @ ) ®
8.6.1 Functional Form GDPratio () 0.098* 0.123* 0.086* 0.115* 0.096* 0.085*
The most important variables are illustrated in scatter plots: the cur- o (0.044) (0.049) (0.044) (0.049) (0.046) (0.047)
rency shares and the logit transformation of these shares, against GDP at Inflationdiff () ‘(g'g;;) ‘(8'(1)2(7)) _(8'82471) *(g‘(l)g)
market rates, in figures 8.5 and 8.6, respectively. It appears from figure 8.5 Depreciation (As) ' ' ' ' ~0.051 ~0.094
(0.070) (0.074)
8 > Exratevar (o) ~0.028 ~0.057* ~0.020 -0.055* -0.033 ~0.030
(0.020) (0.032) (0.020) (0.032) (0.029) (0.030)
e ° Fxturnoverratio (to) 0.019 0.023 0.011 0.016
6 (0.016) 0.016) (0.016) (0.017)
) GDPleader (leader) 0.023* 0.026* 0.023
5 (0.013) (0.014) (0.014)
lagshare (sh, ) 0.956* 0.944* 0.922* 0.904* 0.956* 0.923*
w4 (0.017) (0.020) (0.026) (.029) (.018) .027)
% 3] N 182 182 182 182 182 182
2 Sample 1973-1998  1973-1998 1973-1998 1973-1998 1973-1998 1973-1998
2. Adj. R? 0.99 0.99 - 0.99 0.99 0.99 0.99
) . Notes: Dependent variable is sh (share). Estimated using OLS, no constant. All variables are in decimal
'\ v, S form. GDP at market terms.
0% < *Significant at the 10 percent level.
] (GDP using market rates)
" T T T T T
0 1 2 3 4 5 8 j ‘
RATIOY : that the relationship between currency shares and GDP shares is nonlin-
ear.*® The data points representing the nondollar currencies seem to sug-
Fig. 8.5 Currency share versus GDP (market rates) i gest a rather flat dependence on size; but the existence of the data points
: representing the dollar indicates that the curve must turn sharply upward
2 somewhere in the middle.

Indeed, the functional form cannot literally be linear because the cur-
rency shares are bounded between 0 and 1, and not all the right-hand-side
variables are similarly constrained. One common way of taking into ac-
count such a constraint is to use a logistic transformation of the shares
variable.”® The standard logistic transformation is symmetric and has a

o : maximal slope at share equal 0.50. Figure 8.6 plots the logistic of the cur-
Q J rency share against the size variables. The straight line now seems to fit the
’ data much more comfortably, indicating that the logistic may be a good
guess.
8.6.2 Basic Estimation Results, 1973-1998
-6 (GDP at market rates) A simple linear relationship is useful as a starting point, even though it
-7 — : — : ; cannot literally be correct. Table 8.4 reports results of regressions of cur-
0 1 2 3 4 5 8 ]
RATIOY : 34. It also appears that, for our purposes, it does not matter whether GDP is measured at
market rates or in PPP terms.
Fig. 8.6 Logistic share versus GDP (market rates) g 35. Logistic = log[share/(1 - share)).
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rency shares against the variables we have discussed.* In all instances a | Table 8.5 . Panel Regression on logit transformation of shares (pre-euro)

lagged endogenous variable is included to account for partial adjustment, '

which seems to be an important factor empirically. 0 2 & ) 3) (6) Q)
Column (1) reports the outcome of a simple regression specification. Constant —0.506% -0.648* -0.497* -0.674*  -0.488* -0487% —0.117*

The results indicate that income share enters positively and significantly, (0.123)  (0.154)  0.124*  (0.154)  (0.138)  (0.138)  (0.06])

while inflation (expressed as the differential vis-a-vis average industrial } GDPratio () 2.285%  2.768*  2.735* 3.690%  2215%  2.775% 1.0404

country inflation) enters negatively, as does exchange rate volatility. When : o (0.564)  (0.643)  (0.781)  (0.923)  (0.616)  (0.854) ~ (0.288)

forex turnover is included, in the specification of column (2), the inflation ' Inflationdiff () ~1.565%  -2.639*  -1.512* = -2.860*

and volatility effects are significant and in the directions anticipated. Aug- Depreciation (As) 0.927)  (1.156)  (0.930)  (1.164) . o

menting the specification to include an indicator variable for the leader ;;'233) 2(1)252) Z(I)(S)g:)

country (columns [3] and [4]) yields a statistically significant and positive Exratevar (o) L0445 -0981%  -0.504  -1.395% -0.583  -0798  -1.251*

coefficient estimate; but because the United States is the leader during the - : ' (0457)  (0.573)  (0.491)  (0.644)  (0.581)  (0.624)  (0.34])

entire sample period, this variable reduces to a fixed effect for the United Fxturnoverratio (to) 8-‘;48 0.576* 0.208 0.252 0.427

States. . . . _:_ GDPleader (leader) (025 -0.125 _(gg?g) 0302 _(8?(5)(5)) (0143
Next, the results in columns (5) and (6) report specifications where the ; (0.150) (0:156) 0.159

inflation variable is replaced by a long depreciation trend, estimated as ) laglog(sh_/1-sh_)  0.879* 0.851% 0.882* 0.846* 0.381* 0.882% 0.957*

twenty-year average rate of change of the value of the currency against the ; (0.025)  (0.031)  (0.025) (031 (.029) {.029) (.014)

special drawing right (SDR). In neither case is this variable statistically sig- 1 N 182 182 182 182 182 182 156

nificant, and indeed, very few variables appear significant in these cases. 1 Sample 1973-1998 1973~1998 1973-1998 1973-1998 1973-1998 1973-1998 1973-1998
One point of interest is that the coefficients on the lagged endogenous ; Adj. R? 0.97 0.97 0.97 0.97 0.97 0.97 0.99
variable suggest a very slow adjustment rate. Only about 4 percent to 10
percent of the adjustment to the long run is estimated to occur in a single
year. The half-life is on the order of seventeen years for this slower rate of

adjustment.
Now consider the logistic transformation, which reflects the inherent

Notes: Dependent variable: logit [log(sh/(1 - sh)] estimated using OLS. All variables are in decimal form.
GDP at market terms. Column (7) omits Japanese yen, and is estimated using cross-section weighted
standard errors. v -
“Significant at the 10 percent level.

nonlinearity of the problem. Immediately it is clear that, judged by the
number of statistically significant coefficients, this is a more successful
functional form. Columns (1) to (7) in table 8.5 are analogous to those in
table 8.4. Most of the qualitative results are unchanged. The adjustment
rate is now somewhat more rapid, about 12 percent per year.

Columns (5) and (6) report the logistic specification substituting a
twenty-year depreciation trend for the inflation differential. The estimates
are not significant, save for income and the lagged endogenous variable. A
little investigation reveals that the results are particularly sensitive to the
inclusion of the Japanese yen (which had a strong trend appreciation over
the sample period, without ever attaining as big an international role as
predicted by many). Excluding data for Japan yields the results in column
(7), which indicates a significant role for long depreciation.

36. Seemingly unrelated regression (SUR) panel estimation yields qualitatively similar re-
sults. There is an obvious reason to expect a correlation of the error term across currencies:
because the shares must sum to one, upward disturbances in one currency should be associ-
ated with negative disturbances on average across the others. (“Other currencies” and ecus
are not included in the regressions, so the correlation is not perfect.) Because the results do
not differ very much, we report the simple panel estimates.

Some readers, correctly noting that our regressions use value shares of
reserves, point out two implications. One is that the current exchange rate
appears as the valuation term on the left-hand side of the equation and in
some cases appears on the right-hand side as well. The second is that
cl}anges in our dependent variable do not necessarily represent currency
diversification in the sense of central banks physically selling some curren-
cies and buying others. Our reply is that portfolio theory clearly says that
shares should be valued at current exchange rates. That the exchange rate
sometimes enters calculations of variables on the right-hand side at the
same time as the left does not in itself necessarily mean that we have an
econommetric problem of endogeneity or simultaneity. For one thing, if the
specification is correct, having the exchange rate on both sides need not im-
ply simultaneity bias. For another thing, the contemporaneous exchange
rate does not always appear directly on our right-hand side. Some equa-
tions include the long-run trend depreciation, where the contemporaneous
exchange rate does represent the end point, but others do not. Also, while
results reported here measure countries’ relative GDPs at current exchange
rates, we have also tried measuring GDP at purchasing power parity (PPP)
rates. It does not seem to make much difference. That said, it might be in-
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teresting in future research to try regressions with reserve holdings mea-
sured just as quantities (it would probably have to be changes in quantities)
to see if central banks are diversifying in this narrow sense of the word.

8.6.3 Postsample Test, 1999-2004

We have chosen one specification to evaluate the reliability of the mod-
els out of sample. The postsample period is quite short, comprising only
five years worth of data. Hence, we cannot undertake formal out-of-
sample tests for parameter stability. Furthermore, given the disappearance
of the mark, franc, and other European currencies, we cannot make a pre-
diction as to the levels of the currency shares of the euro and its rivals for
the date of its debut. Given these constraints, we adopt a limited test. We
conduct an ex post static simulation of the data to see if our parameter es-
timates can predict correctly the direction of movement of the currency
shares looking forward from 1999. We use the coefficient estimates re-
ported in column (2) of table 8.5, which have statistically significant and
correctly signed coefficients in all cases save the forex turnover variable.

The results are presented in figures 8.7 and 8.8. They indicate that the
models fit quite well. A good deal of work is being done by the lagged en-
dogenous variable. But the important and reassuring point is that our
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1975 1980 1985 1990 1995 2000

Fig. 8.7 Out-of-sample prediction of USD and EUR using logit without
leader variable
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Fig. 8.8 Out-of- redicti i i
lefder Varial;l]eo sample prediction of GBP, JPY, and SFR using logit without

equation clorrectly predicts the direction of movement after 1999 of the
currency share: downward for the dollar and
en, and u

o y pward for the euro
" Wc? alsg checked the out—pf—sample predictions produced from the spec-
11 ca.non in column (5_), whlch used long-term trend depreciation rates as
the rate-of-return 'va.rlable in place of inflation rates. The results for the cur-
rency shares are similar to those presented in these graphs.

8.6.4 Sensitivity Tests

| The.re is substqqtial latitude for deciding upon the best variables to in-
cluge in the emplrlcgl specifications. We extended the investigation to in-
c fu e alterqatlve variables. These results are reported in appendix table 1
g the working paper version of this chapter.’” (We are not calling these ro-
pus:nesbs checks 1because we do not have the luxury of sufficient data to ex-
ect robust results, or even to dispense with a priori j i
: . . rior1 judgment -
sic specification.) P T imourbe
G[I):i)rst\,N we tried a diﬁ?e.rent measure of economic size, trade, in place of
. While the coefficient on exports exhibits approximately the same

37. See NBER Working Paper no. 11510.
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Table 8.9 Summary of simulation results

Rate of long depreciation
equals 1990-2004 rate (0%)
(Scenario A)

Level of exchange rate stays
at end-2004 levels
(Scenario B)

Rate of long depreciation
remains at 2004 rates
(Scenario C)

Rate of depreciation over
2001-2004 period continues
(Scenario D)

United Kingdom, Sweden, USD retains dominance
and Denmark stay out,
United States grows relative

to Euro area (Case 1)

United Kingdom, Sweden, USD retains dominance

and Denmark stay out of

EMU (Case 2)

United Kingdom stays out of USD retains dominance
EMU (Case 3)

United Kingdom joins EMU USD retains dominance
in 2020 (Case 4)

USD retains dominance

USD retains dominance

USD retains dominance

Euro exceeds USD in 2022

USD retains dominance

USD retains dominance

USD retains dominance

Euro exceeds USD in 2022

Euro exceeds USD in 2024

Euro exceeds USD in 2023

Euro exceeds USD in 2022

Euro exceeds USD in 2020

Notes: Summary of outcomes for combination of Cases and Scenarios. USD = U.S. dollar. EMU =European Monetary Union. Case !: Accession countries join
EMU in 2010; U.S. share of world income rises by 2 percentage points over thirty years. Case 2: Accession countries join EMU in 2010; United States retains
share of world income. Case 3: Accession countries join EMU in 2010; Sweden and Denmark join in 2013; United States retains share of world income. Case 4:
Accession countries join EMU in 2010; Sweden and Denmark join in 2015; United Kingdom joins in 2020; United States retains share of world income. Scenario
A: Twenty-year rate of depreciation stays at past rate (0 percent), requiring an appreciation after 2004. Scenario B: Exchange rates remain at end-2004 levels. Sce-
nario C: Twenty-year rate of depreciation at end-2004 persists. Scenario D: Rate of depreciation/appreciation experienced over 2001-2004 continues after 2004.
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