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Abstract 

The cost of holding international reserves to self insure against foreign currency liquidity 

runs is typically estimated as the sovereign spread on the risk-free return on reserves paid on 

the debt issued to purchase them. However, to the extent that reserves lower the probability 

of a run-induced default, they reduce the spread paid on the stock of sovereign debt, adding 

to the marginal benefits of reserve accumulation. This paper illustrates this aspect 

numerically, showing that the costs of reserves, as typically measured, may have been 

considerably overstated. 

                                                 
1 The author wishes to thank Eduardo Borenzstein, Tito Cordella, Javier Finkman and Claudio 
Irigoyen for their useful comments and suggestions. 



 

1. Introduction  

The practice of hoarding a substantial stock of international reserves has been endorsed 

of late by an increasing number of developing countries. Two main objectives may account 

for this choice. On the one hand, to prevent real exchange rate appreciation as a result of 

capital inflows, either due to the “mercantilist” objective of preserving competitiveness, or to 

avoid a potential overvaluation that may eventually create downside risks. On the other, to 

create a dollar liquidity buffer to cope with —and ultimately discourage— self-fulfilling 

liquidity runs in economies with substantial dollar liabilities. The evidence so far has favored 

the second motive.2  

However, this type of self-insurance entails a “cost of carry”, namely, the return that the 

government has to pay in excess of the return on liquid foreign assets to fund the purchase 

of reserves. Absent any maturity mismatch between reserves and debt, this excess return is 

equal to the sovereign risk premium.3 This cost, it has been argued, could be substantive and 

may justify other alternative forms of liquidity insurance.  

One aspect that has been so far overlooked by the literature may shed a more positive 

light on reserve hoarding in indebted countries. Since the sovereign risk premium reflects the 

probability of default (including due to the liquidity run that reserves are meant to insure 

against), an increase in reserves not only reduces the probability of incurring a costly crisis 

but also reduces the spread paid on the full stock of sovereign debt, adding to the marginal 

benefits of reserve accumulation. This note illustrates this aspect numerically. 

 

2. The marginal cost of reserves 

Assume for simplicity (but without loss of generality) that both the reserves and the debt 

issued to purchase them have a maturity of one period.4 Then, the sovereign spread r is 

                                                 
2 In particular, it shows that reserves are positively correlated with past balance of payments crises 
(Aizenman and Lee, 2005) and with the degree of financial dollarization (Levy Yeyati, 2006b). 

3 Reserves need to be liquid (that is, trade in a liquid market) but not necessarily short term, so that 
no maturity mismatch needs to be incurred. Note, however, that the argument made in this paper is 
also valid for the alternative approaches to the cost of reserves discussed, i.a., by Jeanne and Lee 
(2006) and Rodrick (2005). 

4 Note that all that it is needed for reserves to provide effective liquidity insurance is that the debt 
issued to purchase them should be longer than the flow it is intended to insure. Thus, for example, a 



characterized by:    
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where  fr  is the risk free rate, R  is the stock of reserves, H  is the haircut (computed over 

principal plus accrued interest) in the event of default (equal to one minus the recovery ratio 
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Thus, the government pays a self insurance marginal cost ( )RDR,ρ  (that is, the yield on 

the marginal unit of debt issued to purchase the marginal unit of reserves) to avoid a crisis 

that costs C , and, in so doing, reduces the spread ( )DR,ρ  that it pays on the rest of the 

debt. More precisely, we can express the government loss function as  
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which equals the debt service plus the expected cost of a crisis minus the return on reserves 

plus a constant k that conflates other arguments of the government utility that are 

independent of reserves and debt stocks. 

In turn, recalling that one unit of reserves entails one additional unit of debt ( 1=∂
∂
R
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The first two terms represent the well-known tradeoff between self-insurance benefits 

and the costs of carry, whereas the last term represents the (positive) spillovers on debt 

service. The total marginal cost of reserves is thus given by 

( ) ( ) ( ) ( )[ ]DDRDRDRDRC DR ,,,, ρρρ ++=′ . 

More precisely, denoting the elasticities of the sovereign spread with respect to reserves 

and debt as 

                                                                                                                                                 
country can insure the financing gap faced in the current period by issuing long-term debt to 
purchase long-term liquid foreign assets for an amount equal to this gap. 
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we obtain that the marginal cost of reserves is given by 
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where 
D
R

=ω  is the ratio of reserves to sovereign debt with the private sector (more 

precisely, the debt stock on which the sovereign spread is paid). 

Note that if ( ) ( ),,0, DRDR DR ρρ ≤≤  as expected, the way in which the marginal cost of 

reserves compares with the sovereign spreads will depend on the relative elasticities and the 

ratio between reserves and sovereign debt. In particular, the spread would overstate the 

marginal cost of reserves whenever D
R β
ω
β

+ < 0. 

 

Empirical estimation 

Now, it is straightforward to estimate the actual marginal cost of reserves: we only need 

good estimates of the aforementioned elasticities. 

To illustrate the idea numerically, I build on González Rozada and Levy Yeyati’s (2005) 

model of emerging market spreads (as measured by EMBI spreads), which focuses on two 

exogenous global factors (the international risk-free rate, and the global risk aversion), to 

which I add the stock of reserves and sovereign external debt with the private sector (lagged 

to reduce potential  endogeneity concerns), as well as credit ratings (to control for other 

country-specific, time-varying characteristics). TP

5
PT TP

6
PT Table 1 reports the relevant summary 

                                                 
TP

5
PT The international rate and the global risk aversion are proxied by the yield on the 10-year U.S. 

Treasury Note, and the High Yield Corporate spread index compiled by J. P. Morgan (see Table 3 for 
variable definitions and sources). All variables in logs. All regressions control are based on monthly 
data, include country fixed effects and exclude observations for countries in default. 

TP

6
PT Note that I exclude official debt for this calculation: since it is typically priced independently of the 

sovereign spread, including it would understate the sensitivity of spreads (and, in turn, overstate the 
effect of debt stocks). Finally, it should be noted that ratings tend to be largely endogenous to 



statistics. 

Table 2 reports the results. The first regression simply replicated the original model for 

the more limited sample for which we have debt and reserves data. Column 2 and 3 include 

reserves and debt one at a time. The elasticity with respect to reserves, Rβ , is reassuringly 

stable at roughly 48% (meaning that, ceteris paribus, a 1% increase in reserves leads to a 

0.48% decline in spreads), while the elasticity with respect to the debt stock, Dβ , is about 

16%.  

In particular, for the average reserve ratio ω = 79% (see Table 1), the previous estimates 

indicate that the marginal cost of reserves is only 55% of the sovereign spread. This implies 

that, for a country facing a spread of 300 bps, the marginal cost of reserves is only 166 bps. 

Alternatively, these estimates imply that the purchase of reserves entails a net financial saving 

for values of the reserve-to-debt ratio ω  below  %41
1

=
+

−
D

R

β
β
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The previous effect, however, abstracts from the impact of both reserves and debt on 

perceived risk (as captured in the model by the credit rating). It can be readily seen that both 

variables influence ratings significantly and in the expected direction: reserves improve 

ratings whereas debt worsens them (column 4). Therefore, an alternative estimate of the 

marginal cost of reserves is provided by column 5, where elasticities of about 78% and 24% 

lead to an average cost of reserves of 25% of the sovereign spread (and even below that for 

highly indebted countries with low reserves-to debt ratios).TP

7
PT 

A priori, one would expect the elasticity to change with the stock of reserves. More 

specifically, to the extent that extreme shocks are less frequent, the effect of additional 

reserves on the probability of default as a result of a liquidity shock would decline with the 

existing stock of reserves. To test this hypothesis, in column 6, I replicate the last 

specification, including interaction of the stock of reserves with the reserve-to-debt ratio (a 

proxy of the size of the liquidity buffer), where debt is measured, as before, as external 

sovereign debt with private creditors. As can be seen, the results are robust to this variation: 

                                                                                                                                                 
spreads (as shown by González Rozada and Levy Yeyati, 2005); however, this does not bias the 
coefficients of interest. 

TP

7
PT Note that virtually identical coefficients are obtained by adding to the direct effect from column 3 

the effect on ratings from column 4 compounded by the effect of ratings on spreads found in 
column 3. 



the interaction is not significant and does not alter the previous estimates. 

 

Mercantilism redux 

As noted, one potential reason why reserve accumulation coincides with a decline in 

sovereign spread relates to a standard mercantilist argument: to protect local producers from 

foreign competition, reserves are purchased to mitigate the real appreciation of the local 

currency in good times —exactly when one would expect sovereign spreads to go down. 

This, in turn, begs the question of whether the reported benign effect of reserves on spreads 

is capturing the insurance benefits of liquidity, or just the presence of omitted common 

factors such as improved terms of trade that increase the supply of foreign currency and 

induce the government to intervene to avoid a rapid appreciation of the currency. 

While the use of lagged reserves partially addresses the potential reverse causality (namely, 

the purchase of reserves as a result of an increase in the supply of foreign currency funds), it 

does not control for the possibility that reserve accumulation reflects a mercantilist response 

to a positive real shock (the omitted variable problem).  

To do that, I test the robustness of the previous results to controlling for changes in what 

could be broadly labeled the external context, using two types of variables. First, I simply 

include the country’s terms of trade. Second, I use two alternative proxies for the supply of 

foreign exchange: the real exchange rate (RER), and the exchange rate devaluation in the 

previous period (∆ER). Lower real exchange rates should be associated with a more benign 

environment conducive to low spreads and a more intensive mercantilist intervention. 

Alternatively, large swings in the nominal exchange rates may signal more closely the 

speculative response of market players that typically flood the country with foreign exchange 

during a boom (thereby inducing a mercantilist reserve accumulation). These two variables 

should be seen as complementary: whereas the real exchange rate is expected to reflect low 

frequency real shocks while the nominal depreciation is more likely to react to high 

frequency speculative movements. Together with the terms of trade, they should control for 

the incidence of macroeconomic shocks in the link between reserves accumulation and 

spreads 

The results, reported in Table 3, are encouraging. On the one hand, the additional 

controls are significant and display the expected even when included together: high terms of 

trade, low RER and nominal appreciations all lead to lower ratings and a decline in sovereign 



spreads. On the other hand, the results pertaining the elasticity of spreads with respect to the 

reserve stocks are minimally changed. If anything, they are reinforced, as the offsetting 

increase in spreads due to the increase in debt stocks is now not statistically significant in 

most cases.TP

8
PT 

 

Currency mismatches and the cost of reserves 

If, as argued above, self-insurance —more specifically, insurance against a sudden 

shortage of foreign currency liquidity— is the main driver behind reserve accumulation, the 

extent to which reserves affect spreads should reflect the presence of the foreign currency 

mismatch that is at the core of the exposure to liquidity runs. While an encompassing 

measure of this exposure is difficult to produce given the available data, one can test this 

hypothesis in an indirect way using some crude proxies suggested by the literature. Among 

them, the most widely used is the ratio of onshore dollar deposits over total bank deposits, a 

measure of domestic financial dollarization that as been shown to be closely correlated with 

other sources of foreign currency exposure. TP

9
PT  

I examine this in Table 4, where the stock of reserves is interacted with the financial 

dollarization ratio (FD). As expected, financial dollarization, by deepening the currency 

exposure, increases the sovereign spread. On the other hand, whereas the effect on the 

elasticity of spreads to reserves has the expected negative sign, it fails to be significant at 

conventional levels (column 1). However, financial dollarization does increase the benign 

effect of reserves on credit ratings (column 2) and, through this channel, on spreads (column 

3) when the latter are not conditioned by the rating, thus providing support for the self 

insurance hypothesis. 

An alternative approach to the same issue —which allows to bring the sample back to the 

size in the previous tables— is reported in the last three columns, where I replicate the 

previous exercise using a peg dummy that identifies countries with a de facto pegged 

exchange rate regime in the previous year.  

                                                 
TP

8
PT Note, however, that the βBRB is also smaller, so that the marginal cost of reserves is ultimately 

comparable with that find in the previous table. 

TP

9
PT De Nicoló et al. (2003) show that the loans dollarization largely mirrors deposit dollarization, while 

Cowen et al. (2006) show the same for the dollar ratio of domestic sovereign debt. 



Two implicit assumptions motivate this test. On the one hand, a country with a peg, to 

the extent that the latter is perceived as an implicit exchange rate guarantee, would induce a 

mispricing of currency risk and would tend to generate larger currency mismatches. If so, 

pegs would be associated with a stronger insurance effect of reserves. On the other hand, to 

the balance sheet costs of a foreign currency liquidity run, under a peg one should add the 

political costs of abandoning the peg (or the real costs of defending it), compounding the 

benefits of holding liquid foreign assets. 

At any rate, the results in Table 4 show that the effect of the purchase of reserves on 

sovereign spreads (albeit not on rating) is indeed larger under pegged regimes, raising the 

elasticity by roughly 14%, in line with the self insurance view of reserve accumulation. 

 

3. Conclusion 

Recent studies that have emphasized the costs of accumulating reserves for self-insurance 

purposes have overlooked a potentially important (benign) side-effect: the impact of the 

resulting lower spreads on the service costs of the stock of sovereign debt. In this note, I 

argue that this side effect could easily reduce the marginal cost of reserves substantially —by 

more that 50% according to the calculations reported here. It should be noted, additionally, 

that this computation provides a lower bound to the benefits of reserves in terms of lower 

financing costs, since it does not incorporate similar gains in the private sector —where 

borrowing costs are typically bounded below by those of the sovereign. 

While these findings do not deny the fact that self-insurance is costly and should be 

considered as a second best solution in a context of imperfect international financial 

markets, they certainly shed a different light on the cost-benefit that should inform the 

decision about the optimal amount of reserves. 

Needless to say, these estimates could be refined to take into account country specific 

characteristics (the currency and maturity composition of sovereign debt, among other 

things, should certainly influence the impact of liquid reserves). However, they help to 

illustrate the main message of this note, namely, that the cost of reserves, as typically 

measured, may have been considerably overstated. 
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Table 1. Summary statistics of selected variables 

 Sovereign 
spread 

High Yield 
spread Rating 10YT D/R (external) ∆RER FD 

mean 5.86 6.64 2.29 1.55 0.79 0 0.29 

Std. dev 0.84 0.21 0.30 0.17 1.25 0.03 0.27 

Obs. 1210 1210 1210 1210 1210 1086 94 

min 1.95 6.15 0.69 1.21 0.09 -0.11 0 

max 7.79 6.98 2.77 1.90 12.17 020 0.89 

 



 
Table 2. Elasticities of emerging market spreads to reserves and debt stocks 

  Spread Rating Spread 
      (1) (2) (3) (4) (5) (6)

Risk aversion       0.995 0.828 0.851 0.084 0.753 0.735
 (24.11)**      

       
       

      
      

    

      
       

      
       

      
       

      

(23.67)** (23.45)** (5.87)** (18.27)** (19.79)**
Credit rating -1.583 -1.182 -1.165    

(8.84)** (7.50)** (7.58)**
10YT
 

0.866 0.562 0.606 0.213 0.358 0.327
(14.44)**

 
(8.38)** (9.30)** (7.92)** (6.09)** (5.12)**

Reserves(-1) -0.485 -0.484 0.255 -0.781 -0.763
(9.65)** (9.59)**(9.99)** (20.63)** (19.23)**

Sovereign Debt(-1) 
 

  0.163 -0.064 0.237 0.186 
(3.31)** (4.47)** (4.90)** (2.91)**

Reserves(-1)*Ratio (external)
 

-0.008
(1.79)

Constant
 

1.532 3.311 2.574 1.000 1.409 1.705
(2.98)** (9.18)** (6.20)** (5.14)** (3.65)** (4.36)**

Observations
 

1210 1210 1210 1210 1210 1210
R-squared 0.91 0.92 0.92 0.89 0.91 0.91

Robust t statistics in parentheses, clustered by date. Default observations are excluded. All regressions 
include country fixed effects. All variables are expressed in logs. * significant at 5%; ** significant at 1%
    

 



Table 3. Self-insurance or mercantilism? 
 Spread Rating Spread 
 (1) (2) (3) (4) (5) 

Risk aversion 0.766 0.762 0.751 0.098 0.672 
 (24.11)** (21.35)** (21.55)** (7.72)** (17.96)** 
Credit rating -0.920 -0.781 -0.809   
 (7.24)** (6.88)** (6.86)**   
10YT 0.469 0.581 0.557 0.159 0.428 
 (5.84)** (6.21)** (6.10)** (5.33)** (4.67)** 
Reserves(-1) -0.501 -0.402 -0.391 0.189 -0.544 
 (12.41)** (8.95)** (8.81)** (6.54)** (13.48)** 
Sovereign Debt(-1) -0.140 0.046 0.029 -0.111 0.118 
 (1.57) (0.55) (0.35) (4.31)** (1.24) 
ToT(-1) -0.422 -0.467 -0.471 0.289 -0.705 
 (3.91)** (4.42)** (4.41)** (7.40)** (6.37)** 
RER(-1)  0.530 0.463 -0.364 0.758 
  (5.40)** (4.37)** (9.48)** (7.03)** 
∆ER(-1)   0.812 0.364 0.517 
   (2.71)** (3.44)** (1.68) 
Constant 14.685 13.056 13.573 -5.117 17.714 
 (5.62)** (4.87)** (5.02)** (4.71)** (6.12)** 
Observations 1086 1086 1086 1086 1086 
R-squared 0.93 0.93 0.93 0.90 0.92 
Robust t statistics in parentheses. Default observations are excluded. All 
regressions include country fixed effects. Errors robust to heteroskedasticity 
clustered by time. All variables are expressed in logs, except ∆ER(-1). * significant 
at 5%; ** significant at 1%   



Table 4. Currency mismatches and the cost of reserves 
    Spread Rating Spread Spread   Rating Spread
       

       
(1) (2) (3) (4) (5) (6)

Risk aversion 0.870 0.098 0.767 0.837 0.083 0.739
 

 
      

       
  

       
   

       
    

    
     

     

     
       

  
       

      

(21.31)** (6.38)**
  

(15.40)**
 

(21.64)** (5.80)**
  

(17.43)**
 Credit rating

 
-1.048 -1.186

(6.72)** (7.94)**
10YT 0.785 0.158 0.620 0.674 0.217 0.417

(10.29)** (5.67)** (7.84)** (7.62)**(9.00)** (6.10)**
Reserves(-1)
 

-0.342 0.110 -0.457 -0.417 0.258 -0.723
(5.77)** (3.18)** (6.98)** (8.37)** (9.50)** (17.34)**

Sovereign Debt(-1)
 

0.315 -0.164 0.487 0.277 -0.058 0.347
(5.45)** (8.85)** (8.32)** (6.44)** (3.42)** (7.66)**

Reserves(-1) * FD(-1) 
 

-0.156 0.230 -0.398    
(1.33) (3.12)**

 
(3.03)**

 FD(-1) 2.393 -2.171 4.667
(3.60)** (6.29)**(9.09)**

Reserves(-1) * Peg(-1) 
 

   -0.146 -0.007 -0.137 
(9.23)** (7.61)**(1.37)

Constant 0.500 2.136 -1.737 2.211 0.981 1.048
(0.73) (2.60)**(9.02)**  (4.91)**(5.08)** (2.47)*

Observations
 

944 944 944 1210 1210 1210
R-squared 0.92 0.88 0.90 0.93 0.89 0.91

Robust t statistics in parentheses. Default observations are excluded. All regressions 
include country fixed effects. Errors robust to heteroskedasticity clustered by time. All 
variables are expressed in logs, except FD and Peg. FD (-1) = dollar over total domestic 
bank deposits in the previous year (source: Levy Yeyati, 2006b). Peg = 1 whenever the 
country has a de facto pegged exchange rate regime in the previous year (source: Levy 
Yeyati-Sturzenegger, 2004). * significant at 5%; ** significant at 1% 



Table A1. Variable definitions and sources 
  Name Description Source 

Spread JP Morgan EMBI global index blended spread, in bps Datastream
Risk aversion CSFB high yield global  index, USD, long term debt, in bps Bloomberg
10YT US Treasury notes, 10 year constant maturity yield, bps U.S. Treasury 
Credit rating S&P rating, long term debt, end of period, foreign currency Standard & Poor’s 

Reserves Total international reserves IMF’s International Financial Statistics 
(IFS) 

Debt  Sovereign debt stock with private creditors The World Bank’s Global Development 
Finance (GDF) 

Ratio (external) Reserves over external (non-official) central govt. debt IFS and GDF 

ToT Terms of trade The World Bank’s World Economic 
Indicators 

ER Exchange rate (dollar in terms of the local currency) IFS 
RER Real exchange rate (ER over the domestic CPI) IFS 
FD Foreign currency over total domestic bank deposits Levy Yeyati (2006a) 

Peg Dummy equal to 1 if the country has a de facto pegged 
exchange rate regime Levy Yeyati-Sturzenegger (2005). 
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