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For nearly tvo decadeghe group okenmergingmarket countries increased its holdingsigfid
foreign exchange reservdmth in dollar terra and relative to doestic incone levels.That
trend accelerated in the early 2000st it may be ending nowas the emrging econones
struggle in the backash ofthe global inancial crisis and econamslowdown. In the md-
2000s liquidity was abundant in theasld econony, but recently an acute global shortage of
dollar liquidity seers to have emrged.Recent declines in eerging narket international
reserves are directly related to this shortage.

Figure 1 illustrates reserve dewpirents br three large eerging economes,the
Russian Federatiomdia, and KoreaAll three countrie€reserve levels peaked and then began
to decline in the sumer of 2008.1n particular,Russi& huge reserve holdin§ssecond in dollar
terms only to hose ofChina and Jap&hhave plunmeted by about a quarter since reaching their
oil-driven peak in July 2008There are mny other exapies beyond the three especially
dramatic ones in Figure 1; t#n, however,the percentage reserve losses arallem(sofar) and
start later (br exanple, after the Septeber 2008 Lehran Brothers collapseJhe Russian,
Indian,and Korean currencies have all depreciated against the United States dollar since the
sunmer of 2008, with Korea3 won declining nost dranatically to levels not seen since the
Asian crisis othe late 1990s.

Before the recent crisisgommentary on the esrgingmarket reserve buildum€tused on
the possibility that reserve stocksgimt have reache@xcessiv@levels.Certainly sors
countrie€resere levels &r exceeded the levels needed to couhtetifations in export
earningsand ofen even covered the possibility that skertn external debts mght not be rolled
over (the secalledGGuidott-Greenspa@prescription 6r reserve adequacygconanic analysis
of optimal reserve levels has a long histagging back at least to theting of Henry Thornton
(1939)at the start ofhe nineteenth centurin recent work, we have éllowed Thornto lead,
arguing that governentN especially those afmerging marketsN view reserves as protection
againstQloubledrainOcrisis scenarios in ich banking and currency problerimteract in \ays
likely to cause sharp and disruptive external currency deprectation.

In a specifc crisis scenarianvestor €ar d currency depreciation leads to a run out of
domestic depositspressuring banks and triggering lendétast resort liquidity (LLR)provision
by the nonetary authoritiesThis LLR supporthowever,magnifies the potential claison
official foreign exclnge reservesnd hence agnifies the currency depreciation that results
when the reserves are expended to support the exchandefi@dtews that reserve levelsay
have to be quite large thhe banking systems highly developed and the goveram hges to

" The Russian situation was exacerbated by noneconomic fundamentals (political risk), most notably following the
invasion of Georgia in August 2008. The Russian data are also obfuscated by occasional replenishments of the
central bank’s reserves by drawing from the country’s Sovereign Wealth Fund. The fungibility of central bank and
SWF assets, and the rapidly growing size of SWF hoards, will likely complicate measurement even further in future.
? See Maurice Obstfeld, Jay C. Shambaugh, and Alan M. Taylor (2008). Similar theoretical ideas have been
discussed in the crisis literature, for example by Guillermo A. Calvo (1996, 2006), Calvo and Enrique G. Mendoza
(1996), Roberto Chang and Andrés Velasco (2001), Jeffrey D. Sachs (1998), and Velasco (1987). Jeanne (2007)
surveys recent commentary and analysis regarding emerging-market reserves.



resist sharp currency depreciation in a potential ckiscial fear ofabrupt depreciation ay be
due to dollarizedihancial liabilities,rapid pasghrough to infation, or other &ctors discussed in
the Gear offloatingOliterature.

The utiity of foreign exchange reserves isliarticulated by the International Monetary
Fund (2008p. 37)in a recent overviewf the current crisist)l]n the face ofsharp capital
outflows, countries wl need to respond quickly to ensure adequate liquality deal wh
emerging problera in weaker institutionsThe exchange rate should be akuitto absorb soen
of the pressurequt stockpiles ofeserves provide roofor intervention to avoid disorderly
market condition®

I. Financial Stability and Reserves in the Data

In Obstkld et al.(2008)we argue that a considerable sharéhefreserve accumation in recent
years can be explained as an atieby central banks to insure against this softnancial
instability. Importantly,the fnancial shock w consider is not siply aGudden stof in which
case countries auld need to hold reserves only in proportion to their short éatternal debt.
Ratherinternal sources dinancial instability also can be critic#ls a resultwhen a country
has openihancial narkets and desires exchange rate stabitityeeds to hold reserves
proportional to the size afs banking system

Specifcally, we showthat the reserveSDP ratio is adnction offinancial opennesshe
exchange rate regerand nonetary degt (M2/GDP ratio) Despite thedcus on th&Guidott
Greenspadrule and sudden stops in the literatstegrt termexternal debt is not a sigitént
predictor ofreserve holdingghough another variableteh considered in are traditional
models,the TradeGDP ratio is> Thus,a specitcation like that in Table 1Colurm 1, which
combines our basi@inancial stabilitvariables vith TradeGDP does a good job efkplaining
reserve behavidrWe see that the cdifients on fnancial opennessponetarydepth,and trade
all have expected signs and are sigaifitly different fom zero at 99%A Goft pegdmeasure is
also positive and signdant at 99%while a direct peg is not (though theaare not statistically
significantly different) The regressiaare in logsso a 10%ncrease in the M&BDP ratio is
correlated wh a 3%increase in the reserves to GDP rdfimancial openness is scaled begnw
0 and 1 (based on thesasure proposed by Sebastian Baig 2007and the exchangate
regime variable are durmies.

? For a review of the recent empirical literature, see Obstfeld et al (2008). Robert Flood and Nancy Marion (2002)
have connected reserve holdings to a buffer stock model, Joshua Aizenman and Marion (2003) have argued the
buildup of reserves in East Asia can be seen as precautionary savings, and Aizenman and Jaewoo Lee (2007) argue
that precautionary not mercantilist reasons can explain the reserves buildup. Relative to these papers, we focus more
on the size of the domestic financial system as opposed to fear of sudden stops.

* The model is estimated in natural logs and standard errors are clustered at the country level to correct for both
heteroskedasticity across countries and serial correlation within countries. We use WDI data for reserves, GDP, and
M2. The Financial openness measure is from Edwards (2007), the exchange rate classification is based on
Shambaugh (2004), and the measure of “original sin” is from Barry Eichengreen et al. (2005) and is based on BIS
issuance data. See Obstfeld et al. (2008) for details on data and sample.



In the Energing Market saple (EM), where nuch ofthe puzzle over recent behavior
lies, a speciication like this explains a substantial portiomreserveGDP variationpoth over
time for one country (in panel estations wth country fxed effects)and across countries (in
crosssections or in panelsith year fxed efects) Columm 2 shovs the basic EM sapte
regressionThe coeficients on inancial openness andometary depth are even largas, is the
explanatory powr ofthe regressim TheR’ is nowas high as 6. Differences in exchange rate
regimes are not sigrifant in the EMonly sanple?

Financial depth is evenare inportant in the last 15 years since the expansion of
financial globalizationln Colunm 3 we showthe specitation for 19932005 br all countries.
Here the codicient on fnancial depth has increased such that a @¥ease in MZ5DP cones
with a 5%increase in reservé&aDP. The coeficient on trade openness has declinedesom
Financial openness is less sigrait in this sarmple. There is less variationithin country in this
shorter saple so sora precision is lost.

One otherdctor that is consistently sigimént is a dummy for the advanced countries
(AD). These countries hol@Wer reserves than their M2ZDP, Trade(GDP, exchange rate
regime and inancial openness suggest they sholilds is true even ten we control br the
ability to issue debt in on@swn currencyor riginal sinOColumm 4 shovs this regression.
The sin variabl® which varies fom 0 (ittle foreign currency debt issuetd) 1 (all external debt
is in foreign currencynone localhas a signitant and positive cof€ient. Going fom all local
currency debt to alldreign currency debtould double reserves holdings.

In this paperrather than écus on just the EM saste (as in our previousavk) we now
include AD countriesWhile the puzzle ofeserve buildup as prinarily an EM issuethe
current crisis is one that clearly touches both EM abBdcAuntries.Thus,in our predictive wrk
belowwill be limited to that samle, for which columm 5 showg the corresponding results four
preferred benchmrk regression ith only financial variables.

I1. Implications for Today

What can our positive gnirical model tell us about reserve behavicentral bank seps of
foreign currencyand exchange rate behavior during the regeantial panic?We want to
know how actual reserve holdings on the eveld crisis corpare to vinat our noedel would
predict,to see ifcountries vereQunderinsure@or verinsureddThus,we first generate
predicted valuesor reserveo-GDP ratios in 2005VNe also adjust those ratios based on
M2/GDP changes in the lastdwears to get approxee predicted valuesif 2007,since M2

> As we note in our previous work, many of the emerging market countries flip back and forth across exchange rate
regimes and even when not pegging may intend to peg soon. See Michael W. Klein and Shambaugh (2008).

% As noted below, we will also include a measure of the ability to issue debt externally in local currency. This
measure is not available until 1993, so we limit ourselves to that sample here. In Obstfeld et al. (2008) we show that
a post 1990 sample that is not limited by “sin” data availability also looks like the regression shown here.

7 This variable is largely cross-sectional. There is little variation within countries. Further, there is little variation
across the EM and developing countries. Nearly all issue almost exclusively foreign currency debt externally. There
is, however, cross-country variation within the advanced sample.



growth is the nain regressor that elhnges at highréquency in our saphe. (More details are
shown in Appendix Table J.

For the year 2007EM countries were predicted to hold substantial reserves; predicted
ratios are quite high (20%f GDP on averageglative to those oAD countries (9% Sone
have accumlated &r beyond these levelsspecially bet@en 2005 and 200By 2007,actual
reserves wre 26%of GDP on averagef these countriésFor exarple, in 2005,China3
predicted reservesexe 29%of GDP while actual vere 37% China heldmnore reserves than
expectedbut not dramatically so.By 2007,however,predicted reserves had nobwed much
but Chin&3 actual reservesese up to 47%f GDP.Likewise MalaysiaSingaporeand Korea
were all predicted to have reserve6%o0of GDP or nore, but actual levels are substantially
higher.Also, countries like Brazil or India lao were at or belowpredicted levels in 2005ave
above thenby 2007.The nodel predicts the variation across these countries reasonalbly w
The correlation oprediced and actual reser@DP ratios is &8.

On the other hand, we can see that many advanced countries held fewer reserves than our
model predicts.9 Australia, the U.K., and Canada are notable examples. What if we do not think
advanced countries should hold fewer reserves than other countries? That is, what if we run the
regression in column 5 without the AD dummy, we see that the predicted values (based on the
large financial sectors and tendency towards financial openness) suggest the advanced countries
should be holding larger stocks of reserves than they actually own. In this exercise we also find
that Denmark, Sweden, and New Zealand are holding fewer reserves than the typical country
with their characteristics. Only Japan holds substantially more reserves than the predicted value
suggests they would.™

Perhaps some advanced countries held too few reserves? On the other hand, many of
these advanced countries received substantial U.S. dollar swap lines from the Federal Reserve in
2007 and 2008. Perhaps they knew such types of arrangements would be available to them in a
pinch, so they did not feel the need to hold reserves in the same pattern as EM countries. In that
case, estimation with the AD dummy may be the right benchmark to examine.™

II1. Currency Pressure versus the War Chests in The Panic of 2008

Echoing Thorntonpur theoretical mdel assures that it is in the event af panic that reserves
will be used to quell M2light and avert depreciatioft.is natural to ask hether this rachanism

¥ Hong Kong and Singapore are both predicted to and do hold far more reserves than other countries. Excluding
them, the predicted reserve ratio for the group is 17% of GDP and the actual is 21%.

’ Due to a lack of individual country reserve holdings or M2, euro area countries are not included in the analysis of
predicted reserves.

' Iceland’s predicted reserves are lower than some other countries because their financial account is coded as less
open than other advanced countries in the Edwards measure. The Chinn-Ito index also codes Iceland as more closed
than other advanced nations.

" Admittedly, some EM countries (surprisingly) received swap lines from the Fed in 2008. However, the size of
these lines appears small compared to their hypothetical needs in the event that a run from M2 should materialize.
Skeptics have therefore argued that these lines may be signals at best, or pure window dressing. At the time of
writing, it is an open question whether they would be expanded, or augmented by IMF lines or other funding, should
disaster strike.



was at vork in 2008: vere exchange rates better stabilized in countrigfsmore reserves
relative to M2® or, to be nore faithful to the nultivariate nodel, with more reserves relative to
what the nodel would have predicted?

Figure 2a addresses thist of thesequestions \ith a sinple scatter opercentage
depreciation othe currency against the&ldollar in the year 200&ip to 1215 at tine of
writing] versus the countfy reservesi?2 ratio at the end c2007.The sarple is restricted to
just the emarging cauntries,as our regressions suggest that advanced countries have an
intrinsically snaller need dr reserves due tgsay,more policy credibility and certaintyr better
access to private credit orfial swap lines.The scatter shoswvthat countries ith feebler var
chests at the end @007 suffered larger currency crashes in 2008ering prelimnary support
for our argurents.However, Table 2 panel (ajexplores this relationshipifther and adds san
controls.Columm 1 showeg that the bivariate relatship is only bordeline sigmiant (p value
0.106). Columm 2 dispels the ¢theard argumant that the real cause thie EM currency crashes
was greaterihancial openness; rather the oppositswue More financially open countries saw
their currency viales nore likely to hold in 2008hinting at reverse causalityoin (more)
financial stability to (rore) opennessColumn 3 enters openness and reserves together and the
results are siitar. Finally, Columm 4 entertains another prevalent explanatiamely that
depreciations are really a resultwfsustainable current accountidé$. But lagged current
account detit as a share d6DP was not a highly statistically sigreaint infuence in this
sanple, once ve control br the size ofhe reserve ar crest™

Table 2,panel (b)akes the next step aking not actual 2007 reserves as a control
variable,but the ratio ofictual reserves tohat our preérred nodel would have predictedVe
now see vihetherQunderinsurand@(as judged by our positiveadel)was associatedith larger
depreciations in 2008ndeed it vas in all sarmples once w exclude an ihfiential extrere
outlielN the infamous case ofceland.In Columms 2 through Swhich unlike Colum 1 exclude
Iceland,the relationship betaen lowreservesand high depreciation is cle#&ctual relative to
predicted reserves is sigeént at the 1%evel in the @Il and AD sanples,and the 10%evel in
the nore noisy EM sample. In Colurm 6 this result is again robust to the inclusiomhef lagged
currentaccount surplus to GDP ratiwhich is once rare statistically insigni€ant (though othe
expected sign)As a convenient graphical samary of our argunent,we present a scatterplot of
actual depreciation in 2008 versus owdal3 actuabredicted resee ratio br the AD & EM
sanple. This is show in Figure 2bwith Iceland excludedrdém the line ofbest it, as in Colum
2. Excluding the bizarre case laieland,the results are quite striking: international reserves did
provide efective insurance agast currency instabilityfor both advanced and enging
countries alike.

"2 We also experimented in both panels of Table 2 with lagged short term debt to GDP ratio as a extra regressor, to
address the claim that rollover problems might exacerbate depreciation, but we found its coefficient always had the
wrong (negative) sign, so that bigger debts appeared to be related to smaller depreciations, contradicting the theory.



IV. Central Bank Currency Swaps in the Panic of 2008

This crisis has also generated one of the most notable examples of central bank cooperation in
history—the large swap lines set up between a number of central banks."> The Federal Reserve
extended large swap lines to industrial-country central banks first (ECB, BoJ, BoE, and SNB)
starting in 2007; then extended those to nearly every advanced economy; and finally, on October
29, 2008, granted similar arrangements to four major emerging market countries (Brazil, Korea,
Mexico, and Singapore)."

In these swaps, the Fed has provided dollar liquidity to the other central banks allowing
these central banks, in turn, to provide dollars to their own domestic banking systems. Why are
such swap lines needed? Two alternatives for the provision of dollar liquidity in the foreign
country would be (a) for the foreign central bank to provide the domestic currency and let the
bank sell the local currency for dollars on the open market or (b) for the foreign central bank to
use its own dollar reserves to provide the liquidity. The former would put downward pressure on
the local currency and the latter would possibly exhaust the central bank’s dollar reserves.
Examining current reserve holdings relative to our positive model’s predictions is a useful way to
provide some empirical context for these swap lines.

The size of the swap lines available has varied across countries and for the major
industrial-country central banks eventually became unlimited. The ECB and SNB also instituted
smaller swap lines, in their own currencies, with a number of smaller European countries." In
Table 3, for swap recipients, we show actual and predicted reserves/GDP as well as actual
reserves in dollars, the gap in our model between actual to predicted (in dollars), and the size of
the initial swap lines themselves.

The swaps were clearly of very large magnitude for many advanced countries. For every
advanced country except Japan, the size of the swap was greater than 50% of actual reserves held
and in the case of the U.K., Australia, and the ECB, the swap was larger than the existing level of
reserves.'® In addition, for a number of countries, such as Denmark, Sweden, and New Zealand,
not only was the swap line nearly as big as existing reserves, but it was larger than the gap with
our model’s prediction. On the other hand, in some cases, the swap line was still not sufficient to
plug the gap relative to predicted reserves. Australia, Canada and the U.K. all still have fewer
reserves than expected even counting the swap (and not counting the decline in their reserves in
2008 so far).

" See Setser (2008) for real-time commentary on the extraordinary nature of the measures.

' See http://www.federalreserve.gov/newsevents/press/monetary/20081029b.htm and links therein for press releases
on the swap lines.

' See Fender and Gyntelberg (2008) for a discussion of the swap lines. Data for the size of the swaps is taken from
there. Swaps that were eventually increased to infinity are listed in the table at the largest amount prior to that
increase and are noted in the table.

' Detailed information on reserves on the Bank of England website shows currency composition of reserves and this
reveals that the BoE holdings of US dollars was much smaller than the total reserves and by the time the swap line
was instituted, the BoE was down to less than $10 billion in US dollar reserves.




In contrast, the swaps to emerging countries are never larger than 50% of their actual
reserves. Further, in most cases, the country already had more reserves than predicted. Korea’s
was $30 billion, though the country already had $260 billion. For Singapore the figure was , $30
billion against $162 billion already held, and Brazil received $30 billion versus $180 billion on
hand. It is hard to see how these magnitudes could be very meaningful; all three countries
already held more reserves than predicted by our model. Instead, these swap lines could be
interpreted as signals. For Mexico and Hungary, the swaps are more substantial relative to actual
reserves and those two countries were holding fewer reserves than predicted, so the swap lines
may have had a more substantive impact beyond mere signaling in those cases.

This way of looking at the swaps demonstrates a number of important issues in the
current international monetary system. Even with nearly a trillion dollars committed, in some
cases the Fed’s action was primarily symbolic because the foreign country already had so many
dollars. In other cases, the swap may have been quite important, but the scale required to for
effective lending is not available to organizations such as the IMF or other multilateral agencies.
Only the world’s largest central banks can intervene on such a scale. Some players (such as
China and India) do have foreign reserves sufficient to allow them to act as crisis lenders to
foreign governments, but so far such actions have been limited, including Nordic central banks
lending euros to Iceland and Japan’s offer of $100 billion in resources to the IMF.

The swap lines also have implications for reserve holdings. One could argue that the
expectation that such swap lines could be available rationalizes advanced countries’ decisions to
hold fewer reserves than other countries. This would suggest EM countries will continue to hold
large reserves until they are confident that they will have access to substantial foreign exchange
swaps when in need. Alternatively, these extraordinary measures may have been just that—
extraordinary. The advanced countries may now recognize this and increase their reserves stocks
(or in some cases adopt the euro to reduce the need for reserves). An increase in IMF resources
could also be in the cards.

V. Conclusion

International reserves are in some ways the ultimate rainy day fund for a country. They
are hard, liquid assets that have value in times of need. The Panic of 2008 is more than a rainy
day: it is a torrential downpour. Elsewhere we have argued that reserve holdings are strongly
connected to the size of the banking system. Countries insure not just against an end of foreign
financial inflows, but also against runs on the currency by domestic savers. Here we show that
interpreting reserve holdings in this manner is helpful for understanding reserve adequacy and
countries’ seemingly different abilities to weather the current storm.

Currencies of countries holding more reserves relative to M2—and in particular, more
reserves relative to our measure of predicted reserves based on financial motives—have tended
to appreciate in the crisis. Those of countries with smaller war chests have depreciated.
Understanding these motives for reserve demand also shows that central bank swap lines to some
smaller advanced countries have been sizable as a share of current and needed reserves. For most



EM countries, though, the swaps have been largely symbolic. The scale of reserves needed to
backstop emerging markets simply surpasses the resources of the multilateral organizations and
all but the largest reserves holders in the world.
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Figure 1: Foreign Exchange Reserves of Russia, India, and
Korea, January 2005-October 2008
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Figure 2. Depreciation in 2008 versus Reserves in 2007
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Table 1—Financial Stability Motives for Holding Reserves

The dependent variable is In(reser@3P) The wull sanple is all countriesincluding advanced
(AD), enmerging (EM) and otlers (developing)The sarple consists oAnnual panel data.

D 2 ©) (4) ©)
Sample Sin available Sin available Sin available
Full EM only Full Full AD & EM
Years 1980-2005 | 1980-2005 1993-2005 1993-2005 1993-2005
Financial openness 0.524 0.894 0.328 0.364 1.047
0.177** 0.183** 0.22 0.218+ 0.408*
Peg 0.127 0.029 0.146 0.109 0.224
0.082 0.119 0.096 0.091 0.128+
Softpeg 0.167 0.012 0.131 0.082 0.187
0.058** 0.111 0.077+ 0.064 0.082*
In(M2/GDP) 0.322 0.246 0.473 0.52 0.604
0.070** 0.118* 0.089** 0.095** 0.118**
In(trade/GDP) 0.584 0.567 0.471 0.42
0.070** 0.075** 0.094** 0.100**
Advanced -0.597 0 -0.911 -0.793 -1.098
0.126** 0 0.153** 0.172** 0.210**
Sin N N N 0.995 1.498
0.568+ 0.586*
Constant -6.204 -5.909 -6.095 -7.033 -6.514
0.356** 0.425** 0.474** 0.703** 0.932**
Observations 2911 677 860 860 552
R-sguared 0.37 0.61 0.54 0.56 0.52

Note: Robust standard errors clustered at country level in parentheses: +p<0.1; * p<0.05; ** p<0.01.
Column 5 is our preferred model using only financial variables, and is the basis for all results below.
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Table 2—Depreciation in 2008 versus Reserves in 2007

The dependent variable is percent change in the local currency p#itdrom 12/31/07 to
12/15/08 (+= depreciation)All independentariables take their 2007 valudhe sarples
include advanced (B) andbr energing (EM)

(a) Using rawdata on reserved?

(1) 2 3 (4)
Sample EM EM EM EM
In(reserves/M 2) -10.18 N -10.21+ -9.81+
(6.10) (5.49) (5.38)
Financial openness N -37.05** -37.13** -31.06*
(10.03) (10.85) (12.56)
CA surplus/GDP \ N \ -0.32
(0.22)
Constant 4.56 37.09** 26.45** 23.68**
(5.38) (7.37) (7.69) (7.52)
Observations 29 29 29 29
R-sguared 0.10 0.14 0.24 0.29
(b) Using the ratio ofctual reserve®tpredicted
(1) 2 ©) (4) ®)
Sample AD & EM AD & EM AD only EM only AD & EM
Excluding Excluding Excluding
Iceland Iceland Iceland
Actual/predicted reserves -2.56 -8.90** -13.08** -5.27+ -7.67*
(6.64) (2.42) (1.22) (2.76) (3.01)
CA surplus/GDP -0.24
(0.25)
Constant 21.21%* 27.17%* 32.17** 22.25%* 25.72%*
(7.29) (4.03) (5.60) (5.18) (4.40)
Observations 39 38 9 29 38
R-sguared 0.01 0.20 0.56 0.06 0.22

Note: Robust standard errors in parentheses. +p<0.1; *p<0.05; **p<0.01.
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Table 3—Central Bank Currency Swaps

1 2 3 4 5 6 7
2007 2007 2007 2007
country res/gdp res/gdp pred no actual gap in FED ECB
pred AD reserves $B swap swap
Argentina 17.6% 11.4% $46.14 $16.36
Brazil 13.7% 13.1% $180.31 $8.79 $30.00
China 47.1% 29.0% $1,546.34  $593.93
Hungary 17.4% 19.0% $24.06 -$2.15 €5.00
India 23.6% 20.4% $276.59 $37.22
Korea, Rep. 27.1% 19.4% $262.53 $74.65 $30.00
Mexico 9.8% 11.5% $87.21  -$15.90 $30.00
Poland 15.6% 12.7% $65.72 $12.22 €10.00
Russia 36.9% 11.8% $476.45  $324.51
Singapore 101.0% 30.4% $162.91  $113.93 $30.00
Australia 3.3% 7.1% 11.3% $26.91  -$65.86 $30.00
Canada 3.1% 10.5% 11.2% $41.07 -$107.73 $30.00
Denmark 11.1% 9.5% 16.4% $34.32  -$16.28 $15.00 €15.00
Iceland 13.5% 4.5% 10.0% $2.63 $0.68 €1.50
Japan 22.2% 5.6% 4.7% $973.36  $766.33 $120.00
New Zealand 13.3% 12.3% 18.4% $17.25 -$6.50 $15.00
Sweden 7.0% 7.0% 12.5% $31.03  -$24.36 $30.00
Switzerland 18.1% 14.0% 20.0% $75.17 -$8.14 360.00
United 2.1% 15.6% 21.9% §57.28 -$540.35 380.00
Kingdom
United States 2.0% 2.8% 1.9% $277.52 $15.87
ECB 1.8% $215.56 $3240.00

Source: WDI data and authors’ calculations. Gap in reserves uses column 3 for the advanced countries, the higher
estimate for reserves needs. Swap line amounts from Fender and Gyntelberg (2008). Swap lines in italics were
eventually uncapped, providing effectively infinite resources if the country chooses to use them.
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Appendix Table 1—Reserves Holdings in 2007: Predicted versus Actual

1 2 3 4 5 6 7
2007 2007 2007 2005 2005 2007 2008
country_name res/'gdp res/gdp res/gdp res/gdp reslgdp | actual/pred dner

pred pred pred
Argentina 17.6% 11.4% 15.4% 11.5% 155% 5.3%
Brazil 13.7% 13.1% 6.8% 12.6% 105% 21.6%
Chile 10.3% 14.2% 14.7% 13.9% 2% 26.4%
China 47.1% 29.0% 37.3% 29.0% 162% -6.5%
Colombia 12.2% 11.5% 12.3% 12.4% 106% 16.0%
Czech Republic 20.8% 18.9% 23.9% 18.3% 110% 7.0%
Egypt, Arab Rep. 25.1% 30.4% 24.5% 30.8% 83% 1.0%
Estonia 15.4% 24.0% 14.9% 22.9% 64% 13.4%
Hong Kong, China 73.9% 70.7% 69.7% 66.9% 105% -0.7%
Hungary 17.4% 19.0% 17.1% 18.1% 92% 18.3%
India 23.6% 20.4% 17.1% 21.3% 116% 23.4%
Indonesia 13.2% 13.2% 12.1% 13.7% 100% 15.6%
Israel 17.6% 30.8% 22.8% 32.6% 57% -0.3%
Korea, Rep. 27.1% 19.4% 26.8% 19.9% 140% 41.9%
Latvia 21.2% 16.0% 14.9% 15.2% 133% 16.1%
Lithuania 20.1% 19.1% 14.9% 17.6% 106% 14.3%
Malaysia 56.4% 32.8% 54.2% 33.5% 172% 7.2%
Mexico 9.8% 11.5% 9.6% 11.2% 85% 17.6%
Pakistan 11.0% 12.4% 10.0% 12.3% 89% 31.9%
Peru 25.5% 16.9% 17.9% 16.6% 151% 2.4%
Philippines 23.4% 19.2% 18.7% 18.9% 122% 17.7%
Poland 15.6% 12.7% 14.1% 11.9% 123% 14.6%
Russian Federation 36.9% 11.8% 23.8% 10.3% 314% 10.0%
Singapore 101.0% 30.4% 99.1% 29.6% 333% 2.7%
Slovak Republic 25.3% 14.1% 33.4% 14.4% 180% 3.6%
South Africa 11.9% 12.1% 8.6% 11.3% 98% 44.3%
Thailand 35.6% 14.9% 29.4% 15.6% 239% 16.3%
Turkey 11.6% 12.0% 14.5% 12.7% 97% 30.3%
Venezuela, RB 14.8% 10.1% 21.3% 8.4% 147% 0.3%
Australia 3.3% 7.1% 11.3% 5.9% 6.3% 46% 29.2%
Canada 3.1% 10.5% 11.2% 3.0% 10.6% 30% 19.6%
Denmark 11.1% 9.5% 16.4% 13.1% 8.8% 118% 14.7%
Iceland 13.5% 4.5% 10.0% 6.8% 4.5% 303% 113.9%
Japan 22.2% 5.6% 4.7% 18.7% 5.7% 395% -12.7%
New Zealand 13.3% 12.3% 18.4% 8.2% 11.5% 108% 29.9%
Sweden 7.0% 7.0% 12.5% 7.0% 6.6% 100% 22.4%
Switzerland 18.1% 14.0% 20.0% 15.7% 13.9% 130% 3.6%
United Kingdom 2.1% 15.6% 21.9% 2.0% 14.3% 13% 25.9%
United States 2.0% 2.8% 1.9% 1.5% 2.6% 73% 0.0%

Source: WDI data and authors’ calculations. Column 6, actual reserves to predicted reserves uses column 2, the
predicted reserves based on column 5 of table 1 for both the advanced and emerging countries. Using the higher

estimate for reserves needs for AD countries strengthens the results in table 2b.
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