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Abstract

This paper delivers a framework to quantitatively investigate the introduction of liquidity
lines during a liquidity crisis. In an endogenous sovereign default model, I quantify the
gains of arranging such lines by comparing simulations of the model with the simulations
found when the government issues only non-state contingent bonds. I find that liquidity
lines mitigate the borrowing costs and generate gains both for the government and its
creditors. I also show that when the liquidity lines are introduced and the sovereign is
committed not to exceed its mean debt-to-income ratio prior to liquidity lines being
established, then the gains are significantly larger. These findings shed light on the
current policy discussions for the utilization of liquidity lines.
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1 Introduction

Since the onset of the global financial crises a number of countries - including advanced

and emerging economies - have established liquidity lines for utilization in times of low

liquidity (modeled as lenders’ heightened risk aversion). Having a facility that provides

resources during capital flight can provide relief to the financial markets during times of

stress1. As sovereign bond spreads spiked during the global financial crisis, debates revived

among policy-makers and platforms such as G20 concerning the necessity of liquidity lines

and making these more accessible2. One of the key points raised during those discussions

was that a default should not be triggered by illiquidity, but rather by insolvency. To this

end, facilities such as swap lines or both precautionary and liquidity lines (PLLs) and flexible

credit lines (FCLs) offered by the International Monetary Fund (IMF) can be useful for

mitigating the risks when arranged with countries that are solvent but illiquid3. Yet, as a

counter argument, there are views claiming existence of such lines might lead to an excessive

borrowing by the government, and render both the lenders and government worse over the

long run (see IMF (2006)).

Figure 1 shows that during the global financial crisis Mexico’s credit default swaps (CDS)

- an indicator being widely used as an assessment of default risk - had started soaring up

until it established $30bn worth of liquidity swap lines with the US Federal Reserve. Shortly

after, Mexico extended its liquidity lines by making an arrangement with the IMF4. Mexico

was not the only country that benefited from liquidity swap lines. The US Federal Reserve

also extended swap lines with a number of countries: Australia, Canada, United Kingdom,

Japan, European Central Bank, Switzerland, Brazil, Korea, Denmark, New Zealand, Norway,

1For empirical evidence on the positive impact of liquidity lines for managing and resolving a liquidity
crisis, to name a few, see Obstfeld et al. (2009), Goldberg et al. (2010), Aizenman and Pasricha (2010),
Fleming and Klagge (2010) and Rose and Spiegel (2012).

2G20, which is an international forum for the governments from 20 major economies, endorses the
importance of swap lines and supports the IMF for its liquidity lines to help out emerging economies who
have strong fundamentals but facing exogenous shocks (see G20 (2011)).

3Liquidity lines such as FCL and PLL are essentially designed for emerging market economies that are
solvent but have liquidity problems. For terms and conditions as well as qualification criteria of FCL and
PLL see IMF (2014b).

4Mexico announced its interest in arranging FCL with the IMF on 31 March 2009 (see IMF (2009)). For
details on the utilization, renewal and repayment terms of FCL Mexico had with the IMF, see IMF (2014a)
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Singapore and Sweden.
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Figure 1: Mexico’s CDS displays a dramatic fall after the introduction of swap lines with the
Federal Reserve Bank of the US. Following Mexico’s intention of establishing FCL to meet
its liquidity needs further dropped the CDS. It can also be seen that CDS of Mexico closely
follows VIX (a common measure of market liquidity). Source: Bloomberg

The official Fed release said that “these facilities (swap lines), like those already established

with other central banks, are designed to help improve liquidity conditions in global financial

markets and to mitigate the spread of difficulties in obtaining U.S. dollar funding in fun-

damentally sound and well managed economies”. The announcement is in line with IMF’s

FCL and PLL programmes which aim to provide liquidity for emerging economies that are

financially sound and solvent but experiencing liquidity problems. Furthermore, IMF (2013)

reports that swap lines can also be utilized as an alternative for accumulating reserves to stem

capital outflows and these lines can be used as liquidity buffers to mitigate the crisis.

The objective of this paper is to propose a quantitative framework that outlines the gains

that could arise when the governments have access to a non-defaultable new source of funding

through liquidity lines during a global liquidity crisis.

Formally, as in the classic set up of Eaton and Gersovitz (1981), I study a small open economy

model where a benevolent government maximizes the utility of the representative household.

In this dynamic endogenous sovereign default model, the government makes sequential

decisions: the government first decides whether to default or not. Upon its repayment

decision, it borrows in two ways: (i) issuing long-term bonds and (ii) exercising short-term

2



liquidity lines during a liquidity crisis. A defaulting government faces a default cost, is

temporarily excluded from the financial markets and cannot issue new debt. Furthermore, a

defaulting government cannot rollover its debt accrued from liquidity lines and has to honor

these obligations but does not repay its dues from long-term bonds. In order to capture the

essence of the discussions that allow governments to borrow through liquidity lines during a

liquidity crisis; liquidity shock is introduced in the benchmark model. For the benchmark

calibration, Mexico is particularly selected since Mexico has arranged liquidity lines such as

swap lines with the US Federal Reserve and FCL with the IMF.

In this paper I first show that straight after the introduction of liquidity lines, borrowing

costs fall substantially. However, a decline in borrowing costs induces the government to

accumulate more debt which raises the borrowing costs. In the long run, the government

ends up with higher total debt holdings, yet borrowing costs remain lower than an economy

without liquidity lines. I also show that welfare gains from the introduction of liquidity lines

are equivalent to a permanent consumption increase of 0.5 percent which is driven by the

lower interest paid on debt. This paper also quantifies the capital gains for the lenders during

the introduction of liquidity lines. At the time of the arrangement, the value of the long-term

debt surges and thus debt holders enjoy capital gains.

One of the main findings of this paper is that the government gains are significantly larger if

liquidity lines are complemented with fiscal rules. Commitment to fiscal rules is a prerequisite

to access IMF’s liquidity lines. IMF (2014b) lists debt rules as one of the indicators to

assess the eligibility of a country’s access to these lines. On this basis, we can assume the

government commits to a fiscal rule such that debt holdings will not exceed its mean debt

levels prior to liquidity lines being established. In particular, the government commits to a

debt rule of 42.2 percent of trend income, as this moment is equal to Mexico’s mean debt

holdings prior to the liquidity line arrangement. Introduction of liquidity lines combined with

a debt limit nearly eliminates the default risks, as well as leading to 4.7 percent consumption

increase. My formal results thus confirm a conjecture by IMF (2006) who suggested that

liquidity lines may encourage the government to take additional risks, in their words, “the

availability of Fund financing may encourage reckless behavior among borrowing members
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and their creditors.”. On a broader level, these results highlight that the establishment of

liquidity lines, combined with a debt limit, will help to prevent the moral hazard and yield

significant increases in consumption.

I next consider an extension where the permanence of liquidity lines during a liquidity

crisis is in doubt. It is possible that a country may lose its access to liquidity lines due

to changes in the qualification criteria, or liquidity line providers such as IMF and Federal

Reserve may not be committed to extend these lines in the future. I show that the sovereign

still has welfare gains and does not over borrow as much as it used to in contrast to the

one there is no uncertainty about the permanency of liquidity lines. Finally, I explore the

multiplicity dynamics within my framework and check whether the implications of this paper

are byproduct of hidden equilibrium selection.

Related Literature. This paper builds on the quantitative endogenous sovereign default

literature that follows Aguiar and Gopinath (2006) and Arellano (2008). Boz (2011) has

developed on a non-defaultable debt issuances from an international financial institution

but with a different interest rate schedule along with conditionality. Her focus is also on

the changes in composition of debt over the business cycle. In contrast, my focus is on the

gains of introducing liquidity lines such that the governments can only access during a global

liquidity shock. Also, in contrast to Boz (2011), I use long-term debt and holders of this debt

are risk-averse during a liquidity crisis. This set up makes it more relevant for quantitative

analysis because I can replicate the moments observed in the data. Bianchi et al. (2012)

study the dynamics of holding international reserves by introducing an asset such that the

government makes a one-period saving decision and find the optimal level of reserves for an

emerging economy. Thus, in contrast with my paper, their model tries to identify the tradeoff

between saving, which provides a cushion for any future crisis, and immediate use to bring

down the current borrowing costs.

Related empirical studies on liquidity lines are the works of Obstfeld et al. (2009), Goldberg

et al. (2010) and Rose and Spiegel (2012). Obstfeld et al. (2009) discuss that swap lines

can work as an alternative to international reserves and Rose and Spiegel (2012) find that

establishment of swap lines during a liquidity crunch is essential to mitigate the effects of the
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risks. Goldberg et al. (2010) also find that liquidity facilities such as swap lines can be an

essential tool for managing and resolving a liquidity crisis.

My paper also contributes to the literature on the impact of illiquidity to the sovereign risk.

Recent empirical studies like Jennie Bai and Yuan (2012) and Pelizzon et al. (2013) document

a strong non-linear relationship between liquidity conditions and sovereign risk.

The rest of the paper proceeds as follows; section 2 presents the model, section 3 introduces

the calibration, section 4 presents the simulation results. Section 5 introduces a criteria

shock, section 6 checks whether the implications are driven by multiplicity and section 7

concludes.

2 Model

This section develops a dynamic small open economy model in which the government issues

non-state-contingent defaultable long-term debt as well as non-defaultable one period debt

during a liquidity crisis.

2.1 Time Line

The timing of events can be summarized as follows:

1. Period t starts and the government first learns its endowment y and global liquidity

shock g which are both public information.

2. The government then chooses whether to default or not:

• If the government repays, it may choose to issue more debt or purchase back some

of its outstanding debt holdings. If a government is hit by a liquidity shock, then

it also has access to liquidity lines and can borrow through these facilities.

• If the government reneges on its debt obligations, it does not have access to credit

markets for a stochastic number of periods with an income cost while in default.
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The government comes back to the credit markets with zero debt.

3. Period t+ 1 starts.

2.2 Environment

Preferences and endowment. Benevolent government maximizes the utility of the repre-

sentative household and has preferences given by:

E0

∞∑
t=0

βtu(ct) (2.1)

where E denotes the expectation operator, 0 < β < 1 is the discount factor and ct denotes

aggregate consumption at time t. The utility function u(.) belongs to the class of CRRA

utility functions and given as:

u(c) =
c1−γ − 1

1− γ
. (2.2)

Utility function u(.) : [0,∞) → R is increasing, strictly concave, continuous, and bounded

above by the quantity U and γ is the risk aversion parameter. It is assumed to be an

endowment economy and the agents receive an income of the consumption good y ∈ Y ⊂ R++

which follows an AR(1) process:

log(yt) = (1− ρ)µ+ ρ log(yt−1) + εt,

with |ρ| < 1, and εt ∼ N (0, σ2
ε ).

Asset space. As in Hatchondo and Martinez (2009), Chatterjee and Eyigungor (2012) and

Arellano and Ramanarayanan (2012), I assume that a long-term bond issued in period t

carries out an infinite stream of coupon payments which decrease at a rate δ ∈ (0, 1] which

is a fixed parameter. In particular, the long-term bond issued in period t promises to pay

(1− δ)j−1 units of the consumption good in period t+ j, conditional on not defaulting, for

all j ≥ 1. The obvious advantage of this formulation is to avoid formulating the entire
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distribution of different bond maturities.

The government has also access to one-period risk free debt as a new source of financing

such as swap lines, FCL or PLL during a global liquidity shock. It is assumed that the

access to liquidity lines takes place only during a liquidity shock because that is the nature

of the arrangements Mexico had with the U.S. Federal Reserve. The access is provided only

when the government runs liquidity problems. For instance, the swap line between the U.S.

and Mexico was not extended after its expiration on February 1, 2010 even though it was

extended with European countries. IMF extended its FCL arrangement with Mexico in 2014

as precautionary purposes given the global downside risks (IMF (2014a)). The borrowing

through liquidity lines is assumed to have one-period maturity because the maturity of the

debt that Mexico had with the Federal Reserve was within a quarter. Also, the duration of

the liquidity line arrangements with the IMF was relatively short as well. In appendices,

there are details about the arrangements and transactions. Throughout the model, swap lines

will be referred as the new source of funding for notational purposes. The budget constraint

of the economy conditional on having an access to credit markets is given by:

ct = yt − st +
1

1 + r
st+1 − bt + qt(bt+1 − (1− δ)bt),

where qt is the price of the bonds issued by the government and will depend on the borrowing

rules both for the long-term bond issuances and swap line arrangements as well as the

income and global liquidity shocks in equilibrium. Furthermore, st denotes the amount of

swap payments accrued by swap arrangements due this period, st+1 denotes the amount of

borrowing through swap lines to be repaid at time t+ 1 and r is the risk free interest rate at

which international lenders can borrow or lend.

Defaults. It is a typical assumption in the literature as well as a contractual obligation that

all future debt payment promises becomes due if a government misses a payment. As in most

of the studies in the sovereign default literature, it is assumed that lenders cannot recover

any defaulted debt, in other words, the fraction of the defaulted debt the lenders can recover

is zero5.

5Yue (2010), Benjamin and Wright (2008) and D’Erasmo (2008) provide examples of sovereign debt
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It is also a common assumption in most of the sovereign default papers that a default event

leads an exclusion from credit markets for a stochastic number of periods and the government

gains access to the markets with an exogenous probability of ψ ∈ [0, 1]. The government also

suffers an income loss of φd for every period during an exclusion. Upon default, it is assumed

that the government would not have access to swap lines and the government repays all of its

outstanding debt obligations from swap lines. The assumption of full repayment for the debt

through liquidity lines is made because no country has defaulted neither on swap lines nor on

liquidity lines arranged by the IMF and the limit a sovereign can exercise through these lines

is relatively small (for Mexico, the limit was around 3 percent of its GDP)6. Furthermore,

these lines are granted to economies that are financially sound but having liquidity issues. For

instance, Greek default on IMF debt on July 2015 was not arranged through liquidity lines,

in contrast, it was a Stand-By arrangement7. Thus, the budget constraint of an economy in

a default becomes:

ct = yt − φd(y)− st.

Global liquidity shock. In order to capture the essence of the introduction of the liquidity

lines, global liquidity shocks are considered. Formally, during such an episode, the government

suffers an income loss φg (y). The global liquidity shocks are prevalent in the literature and

our assumption of global liquidity shocks leading to output losses is consistent within the

empirical and quantitative literature. Calvo and Reinhart (2000) document that sharp

reversals lead to output declines and they suggest some policies to counter the adverse effects

of liquidity shocks. Chari et al. (2005), Caballero and Panageas (2007), Mendoza (2010)

quantitatively study the external shocks and sudden reversals as well as their adverse impact

on government’s output.

Also, similar to Bianchi et al. (2012) and Hatchondo et al. (2015b), global liquidity shock g

follows a Markov process such that the probability of a shock π is ∈ [0,1] and it persists with

probability ψg ∈ [0,1].

model with endogenous recovery rates.
6Hatchondo et al. (2014) propose a model where the sovereign issues both defaultable and non-defaultable

debt.
7See more information on Greek default http://www.imf.org/external/country/grc/greecefaq.htm
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Lenders’ risk aversion. Global liquidity shocks may also amplify the lenders’ risk aversion

and lenders might ask for higher yields during such episodes. Several studies document that

volatility that is observed in the data are often associated with global factors (see Calvo

and Reinhart (2014) and Verdelhan and Borri (2010)). Following Hatchondo et al. (2015a)

and Arellano and Ramanarayanan (2012), the price of the bond is determined by the no

arbitrage condition with stochastic discount factor G(y′, y, g) = exp(−r − g [αε′ + 0.5α2σ2
ε ]),

where g is a binary variable with which g = 1 indicates that an economy is hit by a global

liquidity shock and g = 0 indicates otherwise. Also α denotes the risk aversion parameter

for lenders. The above specification states that the lenders ask for a higher sovereign risk

premium during a global liquidity shock and lenders are risk-neutral when the economy is not

in such a state (majority of sovereign default studies assumes that lenders are risk neutral

investors). This high risk aversion episode g follows a Markov process: the probability of

having a high risk aversion episode is π ∈ [0,1] and that state persists with probability ψg

∈ [0,1]. This formulation has advantages for replicating the spreads observed in the data

during a global liquidity shock without increasing the number of state variables and it is

documented that this additional risk premium offered by the above specification accounts for

the significant spread volatility in the data (see Verdelhan and Borri (2010)).

Equilibrium concept. The government has no access to commitment devices that is, the

government cannot commit to future repayment and borrowing decisions. My paper will focus

on Markov Perfect Equilibrium (MPE). Hence, equilibrium default and borrowing decisions

are only payoff-relevant today.

2.3 Recursive formulation

Let s be the limit to the number of assets that can be issued through swap lines during a liquid-

ity shock and let v denote the value function of a government that is not currently in default.

For any price function q, the function v satisfies the following functional equation:

v(b, s, y, g) = max {vR(b, s, y, g), vD(s, y, g)} , (2.3)
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where the government’s value of repaying is given by

vR(b, s, y, g) = max
b′≥0, s′≥0

{
u (c) + βEy′,g′|y,gv(b′, s′, y′, g′)

}
, (2.4)

subject to

c = y − gφg(y)− s+
1

1 + r
s′ − b+ q(b′, s′, y, g) [b′ − (1− δ)b] ,

s′ ≤ s, and s′ = 0 if g = 0.

Since the government does not make any payments to private creditors and regains access

to credit markets with zero recovery rate, the value of default vD does not depend on the

long-term debt level. However, the value of default depends on the amount of borrowing that

is accrued through swap lines since the government has to honor all these obligations. Thus,

the value of defaulting is given by:

vD(s, y, g) = u (c) + βEy′,g′|y,g [(1− ψ)vD(0, y′, g′) + ψv(0, 0, y′, g′)] , (2.5)

subject to

c = y − φd(y)− s.

The solution to the government’s problem implies a default decision rule d̂(b, s, y, g) ∈ {0, 1},

1 if the government defaults, 0 otherwise; borrowing rules through swap lines ŝ and long-

term debt b̂. In equilibrium, defined in section 2.4, lenders use these decision rules to price

contracts. With the zero-profit assumption, the price function q solves the following functional

equation:

q(b′, s′, y, g) = Ey′,g′|y,g
[
G (y′, y, g)

(
1− d̂(b′, s′, y′, g′

)
[1 + (1− δ)q (b′′, s′′, y′, g′)]

]
,(2.6)

where

b′′ = b̂(b′, s′, y′, g′),

s′′ = ŝ(b′, s′, y′, g′).
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Equation (2.6) indicates that the value of selling a bond today (left-hand side of the equation)

has to be equal to the expected value of keeping the bond (right-hand side of the equation)

in equilibrium. If the investor keeps the bond and the government does not default next

period (d̂(b′, s′, y′, g′) = 0), he first receives one unit coupon payment that is discounted by G

and then sell the bond at market price, which is equal to (1− δ) times the price of a bond

issued next period (q (b′′, s′′, y′, g′)) which is also discounted by G. Recall that through the

function G (y′, y, g), lenders ask for a higher premium when a government is hit by a liquidity

shock.

2.4 Definition of Equilibrium

This paper focuses on Markov Perfect Equilibrium (MPE) wherein the government’s equilib-

rium default and borrowing decisions depend only on payoff relevant state variables.

Definition 1. A Markov Perfect Equilibrium is characterized by

1. a collection of value functions v, vR and vD;

2. default rule d̂, and future borrowing rules ŝ and b̂;

3. and a bond price function q;

such that:

i. given a price function q; the value functions {v, vR, vD} and the policy functions
{
d̂, b̂, ŝ

}
solve the Bellman equations (2.3), (2.4), and (2.5).

ii. given policy rules
{
d̂, b̂, ŝ

}
, the price function q satisfies condition (2.6).

3 Calibration

Following Arellano (2008), this paper assumes the cost of defaulting increases more than

proportionally with income. Mendoza and Yue (2009) present a model where defaults

endogenously lead output declines such that defaulting is costlier during high income episodes.
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As in Chatterjee and Eyigungor (2012), I assume a quadratic loss function for income during

a default episode φd (y) = d0y + d1y
2. Following Bianchi et al. (2012) I also assume that the

income loss generated by a liquidity shock is equal to a fraction of the loss of output, that is,

φg = ωφd.

The model is first calibrated without swap lines to replicate the business cycle and debt

statistics characteristics of Mexico. Majority of the parameters are obtained from the

quantitative business cycle and sovereign default studies. Table 1 presents the benchmark

values for all parameters used in the model. A period in the model refers to a quarter. The

coefficient of relative risk aversion is set equal to 2, and the risk-free interest rate is set equal

to 1 percent. These are standard values in quantitative business cycle and sovereign default

studies.

The probability of regaining access parameter ψ is set to be 0.282 following Arellano (2008)

and a number of studies. The liquidity shock parameters: probability of entering a liquidity

shock π and probability of remaining in a global liquidity shock ψg are obtained from Bianchi

et al. (2012) and I set π = 0.025 and ψg = 0.75.

The stochastic process of Mexico’s GDP is estimated from the periods of 1980Q1-2007Q1.

The estimated parameters from the stochastic process are similar if different end periods

are used such as 2014Q3. For debt duration δ is calibrated to be 0.033 which delivers

an average duration of 5 years in the simulations. It is consistent with emerging market

economies’ sovereign debt duration documented by Cruces et al. (2002). As standard in the

long-term sovereign debt literature (see Hatchondo and Martinez (2009)), Macaulay definition

of duration is used in this paper and it is given by D = 1+r∗

δ+r∗
where r∗ denotes the periodic

yield delivered by the bond.

The parameters d0 and d1 denote the income cost of defaulting and they are used to match

the equilibrium mean levels of sovereign debt and spreads along with the discount factor β as

in Chatterjee and Eyigungor (2012). To match the moments, I set d0 and d1 to be -0.69 and

1.08, respectively. In the simulations I obtain a mean debt-to-income ratio of 42 percent and

a mean spread of 5.0 (2.5) percent when the economy is (not) in a low liquidity state8.

8To compute the sovereign spreads in the bond price, I first compute the yield on a bond. In order to
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I target an average accumulated income loss of 14 percent during a liquidity shock which is

similar to the estimates of Bianchi et al. (2012) and Jeanne and Ranciere (2011) and I set

ω = 0.3.

The limit to the number of assets that can be issued through liquidity lines, s, is set to be 3

percent of mean trend income. Because at the time of the liquidity arrangement that Mexico

had with the Federal Reserve, or subsequent arrangement with the IMF the cap that Mexico

can draw through these lines was equivalent to 3 percent of its GDP.

3.1 Computation Algorithm

The numerical algorithm requires iterating on value functions vR and vD and price function q

until convergence is obtained. I solve for the equilibrium of the finite-horizon version of my

economy, that is, the interpolated value and price functions of the first and second period

are sufficiently close (smaller than 10−5) after the iterations. I then use the first-period

equilibrium functions as the infinite-horizon-economy equilibrium functions. For long-term

debt holdings and income realizations 21 grid points, for liquidity line debt (swap) holdings

5 grid points, and to calculate the expectations 50 Gauss-Legendre quadrature points are

used9.

calculate the yield on long-term bonds in the simulations, it is defined as the discounted value of coupons
given that the government does not default and the coupons are held until maturity (infinity in this case).
That is, given price q, the yield r∗ satisfies

q =

∞∑
n=1

(1− δ)n−1

(1 + r∗)n
.

So,

r∗ =
1

q
− δ.

The sovereign spread is defined as the difference between the yield r∗ on long-term bond and the default free
rate r and it can be calculated as

rs =

(
1 + r∗

1 + r

)4

− 1

where rs is the annualized spread reported in the tables. Debt levels reported in the simulations are calculated
as the present value of future rent obligations discounted at the default free rate r, in particular it is calculated
as b′

δ+r .
9Computational algorithm follows Hatchondo et al. (2010)
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Table 1: Parameter Values

Parameter Value
Risk aversion γ 2
Risk-free rate r 1%
Probability of reentry after default ψ 0.282
Income autocorrelation coefficient ρ 0.94
Standard deviation of innovations σε 1.5%
Mean log income µ (-1/2)σ2

ε

Debt duration δ 0.033
Probability of a global liquidity shock π 0.025
Probability of a remaining in global liq. shock ψg 0.75

Calibrated
Discount factor β 0.973
Income cost of defaulting d0 -0.69
Income cost of defaulting d1 1.08
Income cost of liquidity shocks ω 0.3
Risk premium α 15

An approximation scheme is required for the evaluation of the equilibrium value functions vR

and vD and price function q that lie outside the grids points. For that purpose this paper

engineers a two-dimensional tensor-product spline interpolation over asset space (b, s) and

linear interpolation over endowment levels. In particular, routines DBS2IN and DBS2VL are

employed using the IMSL library for Fortran10.

The numerical algorithm that is used to solve the model works as follows:

1. Guesses of vR, vD and q are provided as the last-period of the finite-horizon economy:

• vR(b, s, y, g) = u(y − gφg(y)− s− b),

• vD(s, y, g) = u(y − φd(y)− s),

• and q = 0.

2. Optimization problem defined in equation (2.4) is solved for each grid points. To do

that, I first take 10 points for s′ and for each of these points I search over 40 points

for optimal bonds policy b′ in order to reach the maximum point of the objective

10DBS2IN and DBS2VL are double precision names of BS2IN and BS2VL, respectively.
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function. So for a fixed s′, I now have the optimal b′ which was attained by using

the one-dimensional DUVMIF routine of the IMSL library for Fortran. So, for given

long-term debt, liquidity line debt and income grid points and for a fix s′, I now have

the optimal bonds policy b′. I then use this fixed s′ and the corresponding optimal b′

as the initial guesses of optimal portfolio allocation and feed into the bi-dimensional

optimization Powell routine to find the optimal pair of b′ and s′ for each grid points

defined above maximizing equation (2.4).

3. Iterate the procedure defined in 2 for equations (2.4) to (2.6) until criteria for convergence

is attained.

To simulate the model I use the converged optimal decision rules, specifically do the following

steps:

• Set the number of samples N and the number of periods T in which T0 will be dropped.

In particular set N = 300, T = 1501 and T0 = 1000.

• Choose y0 to be mean y, b0 to be zero, s0 to be zero and draw sequences of yt and gt for

t = 1, 2, ..., T , using a random number generator. It is suggested to keep the draws so

that the same draws can be used again for each n ∈ N . It is also assumed that there is

no default and no global liquidity shocks at time zero.

• Trim the first T0 periods to remove the influence of arbitrarily chosen initial states.

I report the results from simulated sample paths such that the moments presented in the

paper calculated from 300 samples such that each sample includes 100 periods (25 years)

with no defaults and the sample period begins at least 5 years following a default. Moments

are reported using the detrended series and trends are computed using HP filter with a

smoothing parameter of 1600.
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4 Simulation Results

I initially solve the benchmark model by ruling out the liquidity lines (s = 0). Then I measure

an unanticipated announcement such that from now on, the government would have an access

to liquidity lines during a global liquidity shock. To be specific, it is announced that the

constraints on the amount of debt a government can borrow through liquidity lines change

from s = 0 to s = 0.12 when g = 1. That is, during a global liquidity shock a government can

borrow up to 3 percent of trend annual income if the government is not currently in default.

I choose 3 percent of limit because this is close to the amount of swap limits Mexico had

with the Federal Reserve Bank of the US and I show that even such a small limit would yield

significant implications on welfare and interest rate spreads.

Table 2 presents long-run business cycle and debt moments in the data and model simulations

from benchmark economy which excludes the introduction of liquidity lines as well as the

simulation results of the economy with liquidity lines. The last two columns of the table show

that the benchmark economy matches the target moments with a reasonable accuracy. The

model also spells out features of emerging market economies that were previously documented

by Aguiar and Gopinath (2007) and Uribe and Yue (2006). First panel of the table shows

that when the model is extended to account for liquidity lines, the long-run moments for

interest rate spreads decline and the moments of benchmark economy for business cycle

statistics still hold.

Utilization of liquidity lines. Table 2 shows that in times of liquidity crunch, the

government utilizes this extra source of funding which significantly reduces the borrowing

costs. Mexico has only accessed to swap lines during 2009 and its average swap holdings were

amount to 0.3 percent.

My findings suggest that availability of new source of funding during a liquidity crisis produces

quantitatively significant results to alleviate the roll-over risk. Introducing the possibility of

new source of funding such as liquidity lines, FCL or PLL for up to 3 percent of aggregate

income leads an immediate reduction in borrowing costs.

Price following liquidity lines. Figure 2 presents the government’s equilibrium price
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Table 2: Long-Run Statistics: Effects of introducing liquidity lines

Liquidity Lines Benchmark Data
Debt Statistics

Mean Debt-to-GDP 48.2 42.7 42.2
Mean rs during a global liq. shock 3.4 5 5.1
Mean rs excluding a global liq. shock 2.2 2.5 2.4
σ(rs) 0.7 1.1 1
Mean liquidity shock inc. cost (in %) 14 14 14
Duration of the liquidity shock 5 5 5
Mean liq. lines to GDP (in %) 0.3
Mean liq. lines to GDP during a liq. shock (in %) 3

Business Cycle Statistics
σ(c)/σ(y) 1 1.1 1.1
σ(tb) 1.4 1 1.4
ρ(c, y) 0.93 0.95 0.9
ρ(rs, tb) 0.4 0.6 0.6
ρ(rs, y) -0.7 -0.7 -0.5

Standard deviation of a variable h is denoted by σ(h) and the coefficient correlation between
variables h and m is denoted by ρ(h,m). Consumption and income are reported by natural logs.

function in an economy with and without liquidity lines when the government is hit by a

global liquidity shock (left panel) and when it is free from a liquidity shock (right panel).

The figure plots the price functions for three different states of the world: highest, lowest

and medium risks. Highest and lowest risks correspond to two standard deviations below

and above the mean income respectively, and medium risk corresponds to the mean income

levels. In all these states, the cost of borrowing is cheaper in an economy with liquidity lines

because the probability of defaulting is smaller in such an economy for given level of income

and debt (the interest paid on the debt is inversely related with the price).

The impact of global liquidity shocks on spreads is also visible in Figure 3. Each panel presents

the equilibrium spread levels for 300 samples of 100 periods for each income realization of

the economies with and without liquidity lines. Each dot shows single simulation outcome.

There are two clusters of dots in the panels and the black cluster that is on the left side of

the panels shows the spreads during a liquidity shock and the blue cluster shows the spreads

without a liquidity shock. With a visual investigation, both the level and volatility of the

spreads are lower in the left panel which plots the simulation outcomes of an economy that
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has access to liquidity lines.
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Figure 2: The panels show the equilibrium price functions with and without a liquidity shock for
three different states of the world: highest, lowest risks correspond to the income levels that are two
standard deviations below and above the mean income, respectively and mean risk corresponds to
the mean income. In all cases, the liquidity line utilization (s = 0) is zero. The left panel plots the
price functions when a government faces a liquidity shock (g = 1) and the right panels plots the
price function when a government is free from liquidity shocks (g = 1).
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Figure 3: Each panel shows income realizations and equilibrium spread levels in the simulations.
Panels include 300 samples of 100 periods before a default.

4.1 Capital Gains

This section discusses the impact of liquidity line arrangement for the holders of long-term

debt at the time of the unanticipated announcement.
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Figure 4 presents that with the introduction of liquidity lines; lenders enjoy capital gains. Right

panel shows the market value of the debt with mean level of income when the unanticipated

announcement of liquidity line arrangement takes place during a global liquidity shock (g = 1).

Thus, non-defaultable debt through liquidity arrangements is zero (s = 0). Left panel shows

the same plot for g = 0, that is, the economy is not hit by a liquidity shock when the liquidity

lines are established. Panels present that the market value of the debt shifts upon liquidity

lines arrangement. This occurs because liquidity lines reduce the default risks which raises

price of the government bond. Thus, the market value for the holders of the debt surge and

lenders enjoy capital gains.
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Figure 4: The panels depict the market value of debt at time t computed by b×q(b′, s′ = 0, y = y, g)
where y denotes the mean-trend-income. Left panel plots the market value of debt in which liquidity
lines are introduced when the economy was not hit by a liquidity shock (g = 0) and right panel
plots the case in which liquidity lines are introduced during a liquidity shock (g = 1). Dash lines
represent the market value of the debt before liquidity lines and the solid lines represent the market
value of the debt after liquidity lines.

4.2 Transition Exercises

This section reports the transitional dynamics for the unanticipated announcement of swap

line establishment. First, I present the transitional dynamics when the government is in a

global liquidity shock. Then, I show the transitional dynamics in which the liquidity lines are

established when the government is not hit by a liquidity shock.

Having an access to a new source of funding during times of stress is the key to avoid

significant borrowing costs and default. As shown in Table 3, liquidity lines provide a relief
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and reduce the borrowing costs significantly when the economy faces a capital flight. The

table presents the results with three different risk levels before and after the introduction

of liquidity lines. For all cases, the debt level is equal to 42.2 percent of trend income and

the highest, medium and as well as the lowest risk cases correspond to the income levels of

two and half standard deviations below the mean, mean level and two and a half standard

deviation above the mean, respectively.

Table 3: Effects of introducing liquidity lines during a global liquidity shock

Highest risk Medium risk Lowest risk
Spread before the introduction of liq. lines 7.2% 4.3% 3.0%
Spread after the introduction of liq. lines 3.1% 2.3% 1.9%
Welfare gain from the introduction of liq. lines 0.55% 0.5% 0.47%

Table 3 also presents that welfare gains from introducing liquidity lines are substantial.

Welfare gains are measured as the constant proportional change in consumption that would

leave a consumer indifferent between living in the economy without liquidity lines and living

in the economy with liquidity lines. This consumption change is given by

(
vS(b, 0, y, g)

vN(b, y, g)

) 1
1−γ

− 1,

where vS and vN denote the value functions with and without liquidity lines, respectively.

Thus, a positive welfare gain means that agents prefer the economy with liquidity lines.

Since the impact of introducing liquidity lines presented in Table 3 is calculated before the

government’s action, these outcomes represent the lenders’ expectation for government’s

future optimal decision rules. Importantly, given that a government issues long-term debt,

the current spread levels depend on the current and future coupon payments as well as future

decision rules (default and borrowing rules).

Figure 5 shows the impact of introducing liquidity lines when these lines are established

during a global liquidity shock. In all three different states of the world, left panel shows that

the spreads drop substantially because establishment of liquidity lines reduces the roll-over

risk of the debt. Right panel shows that as the government gains access to liquidity lines

during a liquidity shock, the government starts utilizing it. As the persistence of the liquidity
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Figure 5: Left panel shows the sovereign spread with and without liquidity lines for samples without

defaults. The right panel represents the mean swap-to-income ratio ( b
′/(δ+r)
4y ) during transitions

following the introduction of liquidity lines. Solid lines represent the mean of transition paths for an
economy with liquidity lines, and dashed lines represent the mean of transition paths for economies
without liquidity lines. Both panels represent the transitional dynamics of which the liquidity lines
are established during a global liquidity shock.

shock fades away, utilization rate of the liquidity lines moves to its long-run equilibrium

levels.

Table 4: Effects of introducing liquidity lines

Highest risk Medium risk Lowest risk
Spread before the introduction of liq. lines 3.5% 2.4% 1.8%
Spread after the introduction of liq. lines 2.0% 1.6% 1.3%
Welfare gain from the introduction of liq. lines 0.43% 0.4% 0.37%

Now, I present the outcomes of the unanticipated introduction for liquidity lines when the

economy is not hit by a liquidity shock (g = 0). Table 4 shows that introduction of liquidity

lines produces immediate reduction of the sovereign spread and this decline is bigger when

the default risk is higher for all three different states of the world. The table also shows that

the sovereign has welfare gains as well when liquidity lines are arranged when the economy is

free from a liquidity shock. The government does not have access to liquidity lines at the

time of arrangement since g = 0. The fall in the borrowing costs represent the government’s

ability to engineer liquidity lines when it was hit by a liquidity shock. Thus it is important
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to model the economy with long-term debt.
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Figure 6: Left panel shows the sovereign spread with and without liquidity lines for samples without

defaults. The right panel represents the mean debt-to-income ratio ( b
′/(δ+r)
4y ) during transitions

following the introduction of liquidity lines. Solid lines represent the mean of transition paths for an
economy with liquidity lines, and dashed lines represent the mean of transition paths for economies
without liquidity lines.

Figure 6 depicts that right after the introduction of liquidity lines, there is an immediate

decline in spreads for all three different risk levels. Such a fall in borrowing costs induces

government to borrow more and the government ends up with a higher debt-to-income ratio

in the long-run. As the government borrows more, the spreads start rising as well, however

the long-term spreads still stay lower than the economy without liquidity lines.

4.3 Liquidity lines with a fiscal rule

When countries have access to liquidity channels through FCL or PLL, they might also be

subject to implementation of binding fiscal rules as a prerequisite. IMF (2014b) is willing to

mitigate the risks that are borne by illiquidity through providing funds to the governments

that are financially sound. IMF (2014b) specifically lists debt rules as one of the indicators to

assess the eligibility of a country’s access to these lines. I show that it is also for the benefit

of the government to implement a limit on the amount of debt issuances.
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This subsection presents that if an access to a liquidity line follows with a committed debt

rule (fiscal rule), then the gains from these lines are bigger. In particular, I assume that

access to liquidity lines for up to 3 percent of trend income during a global liquidity shock is

complemented with a limit of 42.2 percent of trend income for long-term debt. This limit is

determined because as shown in Figure 6, existence of liquidity lines reduces the borrowing

costs and thus induces the government to borrow more which raises the mean debt holdings

from 42 percent to 49 percent. So, with a limit of 42.2 percent a government simply commits

not to borrow more than what it used to prior to the establishment of liquidity lines.
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Figure 7: Solid lines represent the mean of transition paths for an economy with liquidity lines,
and dashed lines representing the mean of transition paths for economies without liquidity lines.
The panel represents the transitional dynamics of which the liquidity lines are established combined
with a debt limit during a global liquidity shock.

Figure 7 shows that following a limit on debt, borrowing costs plunge since the default risks

almost disappear. The introduction of liquidity lines allows the government to avoid an

imminent default and when it is combined with fiscal rules it almost entirely eliminates the

default risks. In the long-run, as the government is assumed to be committed to the debt

rule of 42.2 percent, the spread stays around 0.6 percent. Table 5 shows that following a

significant drop in borrowing costs, households enjoy a permanent rise in their consumption.

Thus, welfare gains are substantially higher if liquidity lines are introduced while fiscal rules
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are in place.

Table 5: Effects of introducing liquidity lines during a global liquidity shock

Highest risk Medium risk Lowest risk
Spread before the liq. lines and the debt limit 7.2% 4.3% 3.0%
Spread after the liq. lines and the debt limit 1.0% 0.6% 0.4%
Welfare gains from the liq. lines and debt limit 4.9% 4.7% 4.5%

5 Introducing a criteria shock liquidity lines

This section now relaxes the assumption of having permanent access to liquidity lines whenever

a government is hit by a global liquidity shock. This might arise following the changes in

qualification criteria of the liquidity line providers such as Fed and IMF, or international

institutions arranging these lines may not be committed to extending such lines in the future.

Therefore, an access to liquidity lines is not guaranteed and the sovereigns are subject to

criteria shock which is denoted by p and follows a Markov process so that a failure to access

to liquidity lines starts with probability πa ∈ [0, 1] and ends with probability ψa ∈ [0, 1].

Notice that πa = 0 and ψa = 1 corresponds to the case in which permanency of lines are

guaranteed. Also, πa = 1 and ψa = 0 would be equivalent of not accessing to liquidity lines

at all. In that scenario, equation (2.3) becomes:

v(b, s, y, g, p) = max {vR(b, s, y, g, p), vD(s, y, g, p)} , (5.1)

where the government’s value of repaying now becomes

vR(b, s, y, g, p) = max
b′≥0, s′≥0

{
u (c) + βEy′,g′,p′|y,g,pv(b′, s′, y′, g′, p′)

}
, (5.2)

subject to

c = y − gφg(y)− s+
1

1 + r
s′ − b+ q(b′, s′, y, g, p) [b′ − (1− δ)b] ,

s′ ≤ s, and s′ = 0 if g = 0 or p = 0.
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The value of defaulting is now given by:

vD(s, y, g, p) = u (c) + βEy′,g′,p′|y,g,p [(1− ψ)vD(0, y′, g′, p′) + ψv(0, 0, y′, g′, p′)] , (5.3)

subject to

c = y − φd(y)− s.

The price of a bond satisfies

q(b′, s′, y, g, p) = Ey′,g′,p′|y,g,p
[
G (y′, y, g, p)

(
1− d̂(b′, s′, y′, g′, p′

)
[1 + (1− δ)q (b′′, s′′, y′, g′, p′)]

]
.

(5.4)

In this exercise, I assumed that the government is not guaranteed to have access to liquidity

lines and the probability of arranging these lines is 0.5 (πa = 0.5) and persists with probability

0.5 (ψa = 0.5) each time it faces a liquidity shock. The results in Table 6 indicate that not

guaranteeing a permanent access to liquidity lines generates stronger implications. When

government anticipates that the liquidity lines may not be extended for the next liquidity

crises, its borrowing behavior changes and does not borrow as much as it used to in contrast

to the case where permanency of lines is guaranteed. Therefore, borrowing costs when there

is no liquidity crisis are lower. On the other hand, borrowing costs during a liquidity crisis

are higher because the government now faces a risk of not having an access to cheap funding

and carries out more risk of not being able to roll-over its debt.

Figure 8 presents that after the introduction of criteria shock, the governments mean debt

holdings start raising but the long-run levels are not as high as in the right panel of Figure 6

because the government faces the risk of not being able to access to liquidity lines. Similarly,

spreads do not drop as much as it used to in Figure 6.

Welfare gains in Table 7 is computed as

(
vc(b, 0, y, g, 0)

vN(b, y, g)

) 1
1−γ

− 1,
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Table 6: Long-Run Statistics: Effects of introducing criteria shock during a global liquidity
shock

Criteria shock Liq lines B.mark
Debt Statistics

Mean Debt-to-GDP 46.5 48.2 42.7
Mean rs during a global liq. shock 3.7 3.4 5
Mean rs excluding a global liq. shock 2 2.2 2.5
σ(rs) 0.7 0.7 1.1
Mean liquidity shock inc. cost (in %) 14 14 14
Duration of the liquidity shock 5 5 5
Mean liq. lines to GDP (in %) 0.14 0.3
Mean liq. lines to GDP during a liq. shock (in %) 1.2 3

Business Cycle Statistics
σ(c)/σ(y) 1 1 1.1
σ(tb) 1.1 1.4 1
ρ(c, y) 0.94 0.93 0.95
ρ(rs, tb) 0.5 0.4 0.6
ρ(rs, y) -0.7 -0.7 -0.7

Standard deviation of a variable h is denoted by σ(h) and the coefficient correlation between
variables h and m is denoted by ρ(h,m). Consumption and income are reported by natural logs.
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Figure 8: Left panel shows the sovereign spread with and without liquidity lines for samples
without defaults when the economy is hit by a liquidity shock. The right panel represents the mean

debt-to-income ratio ( b
′/(δ+r)
4y ) during transitions following the introduction of liquidity lines when

the government was not hit a liquidity shock. Solid lines represent the mean of transition paths
for an economy with liquidity lines, and dashed lines represent the mean of transition paths for
economies without liquidity lines.
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where vc denotes the value function with a criteria shock and p = 0 denotes the government

facing a criteria shock. As above in the text, vN denotes the value function without liquidity

lines. A positive welfare gain means that agents prefer the economy with criteria shock and

liquidity lines. Welfare gains are lower than the ones given in Table 3. Even though the

uncertainty about tomorrow’s availability of liquidity lines limits over borrowing, the agents

prefer to live in an economy where there is no uncertainty about the future availability of

liquidity lines.

Table 7: Effects of introducing liquidity lines with criteria shock

Highest risk Medium risk Lowest risk
Spread before the introduction of liq. lines 7.2% 4.3% 3.0%
Spread after the introduction of liq. lines 3.4% 2.4% 1.9%
Welfare gain from the introduction of liq. lines 0.35% 0.34% 0.32%

6 Multiplicity Dynamics

This section now explores whether the implications discussed in this paper are driven by bad

equilibrium selection. Calvo (1988) and Cole and Kehoe (2000) provide the underpinnings of

multiplicity and suggest that sovereign default models might be prone to multiplicity.

To find whether multiplicity exist in this paper, two different iteration procedures are utilized

with different initial conditions. Let’s call the first iteration “good” and assume that in

all states of the world value of repayment is bigger than the value of default. That is

vR(b, s, y, g) > vD(s, y, g) and thus price q(b′, s′, y, g) = 1
1+r

. I will compare the equilibrium

outcome of this iteration with the following iteration and let’s call this one “bad” and assume

that in all states of the world value of default is bigger than the value of repayment. That is

vD(s, y, g) > vR(b, s, y, g) and thus price q(b′, s′, y, g) = 0.11

Figure 9 presents the differences in the functional values of price q and vR as well as the

differences in borrowing and default rules that are obtained by above iterations. The figure

shows that the differences are small.

11Onder (2015) shows that benchmark long-term debt Eaton Gersovitz models do not necessarily generate
multiplicity.
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Figure 9: The upper panels show the numerical differences in price and repayment functions
obtained by the two iteration procedures. The lower panels present the differences in default and
long-term debt borrowing decision rules obtained by the iteration procedures. The plots show the
differences when the global liquidity shock g = 0 and liquidity debt holdings s = 0
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Even though the differences in functional values are small, this paper also checks whether

such small differences would lead different moments. Table 8 presents that simulation results

using both the “good” and “bad” iterations yield almost identical outcomes. The first column

is the moments obtained by the numerical algorithm discussed in the text. The next two

columns show that simulations obtained by good and bad iterations generate very similar

debt and business cycle moments.

Table 8: Long-Run Statistics: Iterations from good and bad initial conditions

Liquidity Lines Good Bad
Debt Statistics

Mean Debt-to-GDP 48.2 48.2 48.3
Mean rs during a global liq. shock 3.4 3.3 3.3
Mean rs excluding a global liq. shock 2.2 2.1 2.2
σ(rs) 0.7 0.7 0.7
Mean liquidity shock inc. cost (in %) 14 14 14
Duration of the liquidity shock 5 5 5
Mean liq. lines to GDP (in %) 0.3
Mean liq. lines to GDP during a liq. shock (in %) 3

Business Cycle Statistics
σ(c)/σ(y) 1 1 1
σ(tb) 1.4 1.4 1.4
ρ(c, y) 0.93 0.91 0.9
ρ(rs, tb) 0.4 0.4 0.4
ρ(rs, y) -0.7 -0.7 -0.7

Standard deviation of a variable h is denoted by σ(h) and the coefficient correlation between
variables h and m is denoted by ρ(h,m). Consumption and income are reported by natural
logs.

7 Conclusion

This paper proposes an endogenous sovereign default model quantifying the gains of arranging

liquidity lines as a hedge against a liquidity crisis. I show that introduction of liquidity lines

during a liquidity crisis even with a relatively small amount of arrangement would yield

significant reduction in spreads and generate substantial welfare gains for the sovereign as

well as capital gains for the international lenders. I also show that liquidity lines would

produce significantly bigger gains if they are complemented with fiscal rules that limit the
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sovereign bond issuance (a commitment not to borrow more than what it used to prior

to the establishment of liquidity lines). It is shown that the model predictions are also

consistent with key business cycle moments. Furthermore, I show that governments do not

over borrow when the permanency of liquidity lines during a global liquidity shock is in doubt

and governments still make substantial welfare gains. Finally, I present that the implications

of my framework is not driven by multiplicity of equilibrium.

These findings shed light on the policy discussions for the utilization of liquidity lines. Overall

the robust message of my analysis is that in periods of low liquidity, a default can be avoided

by extending liquidity lines among central banks as well as by exercising existing liquidity

lines provided by international financial institutions such as the IMF.
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Appendices

Table 9 shows each swap transaction that took place between the U.S. Federal Reserve and

Mexico since the establishment. Those arrangements are not extended after its termination

on February 1, 2010. Mexico rolled-over its obligations for two consecutive periods where

each period consists of 88 days (almost a quarter).

Table 9: Swap line utilization with the US Federal Reserve

Counterparty Tenor Trade date Settlement date Amount extended Interest rate
Mexico 88 04.21.09 04.23.09 3,221.0 0.74
Mexico 88 07.16.09 07.20.09 3,221.0 0.74
Mexico 88 10.14.09 10.16.09 3,221.0 0.70

Table presents the swap line transactions between the U.S. Federal Reserve and the emerging
market countries in which an arrangement has taken place. Brazil had an arrangement as well but
has never exercised it. Tenor denotes the duration that the liquidity swap is outstanding, trade
date is the time in which both parties agreed upon the terms and conditions, settlement date is
the date on which U.S. dollars are extended to the counterparty upon the receipt of the foreign
currency, amount extended is the amount of money that is provided to the counterparty on the
settlement date and the interest rate is the interest payable by the counterparty accrued by swap
transaction. Source: U.S. Federal Reserve.

Table 10 shows the FCL arrangements of Mexico with the IMF. Mexico has never drawn

funds from the FCL and mainly extended its arrangements to insure itself against global

downside risks in case it might run into a liquidity problem.

Table 10: FCL arrangements of Mexico with the IMF

Tenor Trade date Amount agreed
1 yr Apr 17, 2009 SDR 31.5 billion - US$47 billion
1 yr Mar 25, 2010 SDR 31.5 billion - US$48 billion
1 yr Jan 10, 2011 SDR 47.3 billion - US$72 billion
2 yr Nov 30, 2012 SDR 47.3 billion - US$73 billion
2 yr Nov 26, 2014 SDR 47.3 billion - US$70 billion

Table shows the FCL arrangements between the IMF and
Mexico. Tenor denotes the duration of the arrangement, trade
date is the time in which IMF has approved the arrangement
and Amount agreed denotes the amount of extension that was
granted to Mexico. Source: IMF.
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