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Introduction
 The recent financial crisis has underlined the need for reducing financial

fragility, as global integration increased vulnerabilities associated with
international capital flows. As financial transmission of shocks across
countries is now faster and more complex than in previous decades,
emerging market economies are particularly vulnerable to a “sudden,
large and largely unexpected cut” in international capital flows, a
phenomenon that has been labeled Sudden Stop. Given continued
financial globalization, how emerging markets and advanced economies
can protect themselves against sudden stops remains a critical topic for
research and policy analysis.
 Based on a model by Calvo, Izquierdo and Loo-Kung (2013), this study

aims to find the optimal holdings of international reserves, as reserves
may influence both the probability and the output costs of Sudden Stop,
as well.
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Literature review


Amongst the first works, Heller’s (1966) study motivates the need for holding reserves. He states
that liquid international reserves held by the monetary authorities are part of the total capital
resources of a country. The differential between the social yield on capital invested and the yield on
liquid international reserves is the appropriate concept of the opportunity cost of holding liquid
international reserves.



Calvo and Reinhart (1999) presented evidence that Sudden Stop problems have become a real issue
for emerging markets. Their study focused on the policies that may reduce the incidence of crises,
or at least reduce the severity of a Sudden Stop.



Another study on assessing the optimal reserve holdings was the one of Flood and Marion (2002). A
key prediction of the buffer stock model is that uncertainty influences optimal reserve holdings.
They stated that greater capital mobility, while beneficial in many aspects, may have increased
uncertainty in the international economy, in part by increasing the vulnerability of some countries
to financial crises.



Formulas and applications were available on an International Monetary Fund Working Paper written
by Jeanne and Ranciere (2006). This paper uses a Probit model based on a set of macroeconomic
variables and taking a proxy for the cost of a Sudden Stop, the difference from sample average
output growth rate in Sudden Stop times.



Another study that covers the subject of financial stability and international reserves is that of
Obstfeld, Shambaugh and Taylor (2008). It highlights the importance of M2 indicator in case of
financial stability model and in the understanding of international reserves growth.
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Sudden Stop
 Instability

high costs

 Policymakers tend to face two particular challenges, one in which they have to prevent

capital flows from exacerbating overheating pressures and consequent inflation, and
another to try minimizing the risk in which a long period of too easy financing
conditions will affect financial stability.
 A noticeable problem may be the self-fulfilling crisis, which leads to a financial panic and

unnecessarily deep recession, as rational investors have the incentive to pull capital out
before others do. When investors come to expect others will abruptly cut their funds, a
bad equilibrium occurs, manifesting through large withdrawals and leading to the
unfolding of a severe economic crisis. More specifically, this type of thinking causes a
disastrous collective outcome, although the episode could have had better returns (the
outcome from the reversal in capital flows ranges from default to even a rescheduling of
debt payments).
 Goldfajn(2001): “I deﬁne a sudden stop as a very large change in the supply of capital. Of

course, this sudden stop is always in the negative direction. There are also problems with
big booms of capital inﬂows in the sense that you need to know what you are doing with
the big inﬂux. But the real problem is when you get billions of dollars less from one year
to the other. And most of the countries that had crises faced this challenge: Mexico, Asia,
Turkey, Brazil, all of them.”
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Sudden Stop
 Sudden Stop is defined, according to Calvo, Izquierdo and Loo-Kung

(2013), as a “sudden, large and largely unexpected cut” in international
capital flows. These international capital flows can be the source of
overheating pressures.
 In order to identify a sudden stop in year t, the ratio of capital inflows to
GDP. When this ratio, kt, falls by more than 5 percentage points of GDP
in comparison with the previous year, kt-1, it means the country is faced
with a Sudden Stop.
 Some known facts are that surplus from current account and surplus

from capital and financial account leads to an accumulation of reserves,
and that Balance of Payments is based on double-entry bookkeeping.
Every transaction is recorded twice, once as a debit and once as a credit.
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The evolution of capital flows (1)
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The evolution of capital flows (2)
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Extended Analysis - Romania
 The analysis of Sudden Stop phenomenon extended to Romania,

one of the CESEE emerging countries. The analysis extended on
the Balance of Payments components and the average value of
short term evolution of macroeconomic indicators before and
after Sudden Stop.
 Balance of Payments is based on double-entry bookkeeping. Every

transaction is recorded twice, once as a debit and once as a credit.
Therefore, when discussing capital inflows, a detailed view include
all the components of Balance of Payments.
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Balance of Payments – Current Account Components - Romania
 Trade balance of goods played the most important role to the current account deficit.

Current Account Balance - Romania
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Balance of Payments – Financing sources to the current account
deficit - Romania
 The “other investments” had the most contribution in the adjustment process.
 The International Monetary Fund has put at disposal large loan packages, but it has the

disadvantage that these don’t necessarily come when needed, as the International
Monetary Fund disburses the funds gradually when its conditions are met. Therefore,
liquidity is still an issue to be addressed, even with the support received from this
institution.
% of GDP
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Romania – Macroeconomic indicators at t=0 SS
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Theoretical model and formulas(1)
 The present research uses the approach of Calvo, Izquierdo and Loo-Kung

(2013).
 The model is based on precautionary motive, more precisely on the influence
international reserves has on Sudden Stop, as the level of international reserves
can be decided by weighting the impact of reserve holdings on the expected
costs of a Sudden Stop against the opportunity cost of accumulating reserves.
 Therefore, according to Calvo, Izquierdo and Loo-Kung (2013), the model
yields an expression for minimizing the costs:

where R are international reserves as a share of output, P(SS=1|R) is the
probability of a Sudden Stop conditional on reserves R, K(R|SS =1) is the
output cost conditional on the occurrence of a Sudden Stop, and ρR is the
opportunity cost of holding reserves, where ρ is the spread of public bonds over
interest earned from holding reserves.
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:

,

Theoretical model and formulas(2)
As it is possible for the probability of Sudden Stop and the output cost to be shown
as a function of international reserves, we can quantify optimal reserves (R*) with the aid of the
loss function:
P(SS=1|R), the probability of Sudden Stop can be estimated through Probit models,
reduced to latent variable models:

where SS is the binary response variable (the value of 1 represents the presence of Sudden Stop,
and 0, otherwise), SSL is the latent variable, FL represents foreign liabilities, X is a set of
control variables (such as portfolio integration, terms of trade growth, the ratio M2-toreserves and foreign debt as a share of GDP), η is a set of yearly time dummies and 𝛆 is the
error term.
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:

Theoretical model and formulas(3)

,

Another important part included in the loss function is the output cost of
Sudden Stop.

A first order condition to find the level of optimal reserves:
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Empirical estimations
 Covering 13 countries for the period 1994-2012 and annual

frequency of data, we begin on estimating the optimal level of
international reserves, based on the relationship between them
and the phenomenon of Sudden Stop.
 The probability of Sudden Stop is estimated through Maximum
Likelihood Estimator – Binary Probit - Quadratic HillClimbing.
 The output cost of Sudden Stop uses Hodrick-Prescott trend.
 The opportunity cost of reserves is measured by JPMorgan
Emerging Markets Bond Index Plus sovereign spread, one of the
most liquid emerging markets debt benchmark.
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The Probit models

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.Time dummies were included.
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The output cost(1)
 For every emerging country included in our list,

we compute the present discounted sum of any
contiguous negative output gaps measured as
the percentage difference between observed
GDP and its corresponding Hodrick-Prescott
trend.
 We select only those episodes in which a
Systemic Sudden Stop occurs in a 3-year window
centered at T (the period immediately prior to
GDP decline), so that a causal relation can be
inferred.
18

The output cost(2)
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The output cost(3)
 The variables used in the estimation are in general the same utilized at the Probit model,

as the determinants for the likelihood of Sudden Stop that turn out valid, may be good
predictor for the magnitude of the crisis. Foreign liabilities, for example, in a large
quantity, are a factor to default and fall in output, in the case of a Sudden Stop, in such
measure that repayment becomes improbable and therefore it could be a good predictor
of the likelihood of a Sudden Stop.

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Optimal and Observed International Reserves

• Unfortunately, global
financial crisis effects
have not dissipated
completely. Recent
times made many
countries aware of the
importance of financial
stability. International
reserves are the
ultimate rainy day fund
for a country, and
according to Obstfeld,
Shambaugh and Taylor
(2009), the crisis and
panic of 2008 was a
“torrential downpour”.
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Robustness of data
The long term relationship between variables
is reassuring, as the present paper investigates
the recent two decades of Sudden Stop
episodes. Using information on a yearly basis,
we address the question whether Sudden
Stops could be prevented by an appropriate
level of international reserves. The results
from the robustness data tests highlight the
strong relationship between Sudden Stop and
international reserves.
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Conclusions
 This paper has explored the optimality of international reserve holdings in which reserves

can prevent Sudden Stop and reduce the costs of this phenomenon. The estimated model
is build on the assumption that central banks desire to minimize the loss function that is
computed from the likelihood of Sudden Stop, the output cost of Sudden Stop and the
opportunity cost of holding international reserves.
 Remarkably, although the model is not calibrated to match the observed international

reserves from the sample of countries, the optimal level of reserves, computed through
the model based on the work of Calvo, Izquierdo and Loo-Kung (2013), still are close in
line with the observed levels. It is possible, therefore, that policymakers consider the
foreign currency denomination of assets and liabilities, as well as the current account
deficit.
 Unfortunately, global financial crisis effects have not dissipated completely and a future

research should be made on how the Europe Union membership influenced the self
insurance plans of every emerging country. Recent times made many countries aware of
the importance of financial stability, and the Europe Union members weren’t immune.
 It is not unlikely to turn to the aid that accumulating international reserves provide.

Emerging countries can sustain their liquidity and avoid taking the risk of balance-sheet
effects, e.g., default or abrupt decline in production, by holding reserves. As previously
stated in the previous pages of the study, liquidity is the main key to self-insurance, and
emerging market countries may have the tools to prevent Sudden Stops, not just by
avoiding bad policies.
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