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ABsTrAcT 

This paper examines the optimal level of foreign reserve holdings 
for Albanian based on optimal model approach proposed by 
Gonçalves (2007). The model is grounded on a set of economic 
fundamentals and crisis inspired indicators, such as debt level, 
capital account and sudden stops patterns, risks to large deposit 
withdrawals during crises, which has achieved less attention 
previously. Our results show that actual level of international reserve 
in Albania is closed to optimal level especially during the last two 
years, but below the optimal level if the government chooses to fully 
guarantee the foreign currency deposit withdrawal. Consequently, 
in the medium term, Bank of Albania should try to increase its foreign 
reserves in line with the optimal approach. 

Keywords: Foreign reserve holdings, Current Account Adjustment; 
Short-term Capital Movements, 

JEL Classification: C52, F32.
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i. inTroducTion 

Over the last decade, the stock of global foreign reserve holdings 
(alongside with China) has increased considerably. Thus, if at the 
beginning of 2003, their stock on the global level was approximately 
$3.1 trillion, in 2012 it reached approximately $11 trillion or 
nearly 24% of the World Domestic Product [IMF (2013)]. These 
developments, but also the impact that the recent global financial 
crisis had on further accumulation of foreign reserves, once again 
highlighted the main motives of their retention. On the one hand, 
the crisis highlighted once again the importance of foreign reserves 
as a crucial instrument to boost consumption1  and to inject liquidity 
in the economy. On the other hand, this crisis urged developed and 
developing countries to re-schedule their strategies on managing 
the reserve holdings, and accounting the various potential risks that 
may hit the economy. However, still nowadays, there is not yet a 
full consensus on the optimal stock based on the perspective of the 
precautionary and opportunity cost inspired motives. 

The main reasons for reserve holdings consists those of 
international collateral function; providing foreign currency liquidity 
for government transactions; limiting exchange rate volatility 
“leaning against the wind”; ensuring adequate capacity for foreign 
exchange market intervention; financing balance of payments 
(providing buffer for balance of payments shock); expanding the set 
of domestic monetary policy instrument (e.g. in countries with low 
supply of government securities in countries with low public debt); 
increasing national wealth and generating revenue; lender of last 
resort in foreign currency; providing ultimate resources for extreme 
global financial collapses; and managing liquidity shortages on 
foreign currency swap market [Antal and Gereben, (2011)].

The theoretical literature review identifies that the main approaches 
to assess the optimal level of reserve are based on: (i) the international 
rule-of-thumb metrics, which determine the adequate level based on the 
1 During this time global reserves dropped from a peak of almost $7.5 trillion in mid-2008 
to just under $7 trillion by February 2009, primarily as countries tried to manage currency 
depreciation and used reserves to fund stimulus packages. By the end of the first quarter of 
2009, foreign reserves had once again begun to rise and that trend continued in 2011 
and 2012.
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main assumption of reserve serving as an insurance against balance 
of payment shocks. The most well-known rules-of-thumb are: “imports 
rule”, “M2 rule”; “Guidotti-Greespan rule”; etc; (ii) the Buffer Stock 
model of Frenkel and Jovanovic (1981) that treats optimal stock levels 
as a source for smoothing consumption to sudden stop of external 
credit and the fall of output that accompanied it; (iii) and the optimized 
model approach [Jeanne and Ranciere (2006), Gonçalves, (2007) 
and Valencia (2010)], where the optimal level of reserve is defined 
to mitigate the drops effect of output in domestic consumption during 
balance of payments and banking crises in dollarized economies. 

Despite the theoretical background, assessing the optimal level of 
reserve is yet an open and continues debate among the main economic 
actors across the world, especially after the latest global financial crisis, 
where all countries have been affected by different shocks. Moreover, 
estimating the optimal level of reserve is an essential issue due to the 
importance that this policy instrument has for the monetary and exchange 
rate policies, to increase the market’s confidence, to limit external 
vulnerability and to absorb different shocks during crisis times, etc. 

In Albania, the accumulation of reserve holdings has been an 
integral part of the Albanian monetary policy to balance of payment 
approach, outlined as a bottom rule-of-thumb level sufficient to cover 
up to four months of imports of goods and services. Over the past two 
decades, the level held by monetary authorities in Albania has satisfied 
this ratio throughout each period and even exceeding it. By contrast, 
the empirical evidence on this topic in the case of Albania is limited, 
while it has received newly interest only recently through the studies 
by Manjani (2009) and Shijaku (2012). The former, focuses only on 
the rule-of thumb measures and comparison with other countries. The 
material presents evidence on developments related to the dynamics 
of foreign reserves in Albania, and makes a comparative analysis 
of reserves in Albania with that of other countries. The latter study, 
analyses empirically the buffer stock model of Frenkel and Jovanovic 
(1981) to which results show that the accumulation of reserve is driven 
by the precautionary motives and balance of payments needs2 . The 
author finds that the reserve holdings have been relatively close to the 
optimal level. However, the approach followed by Shijaku (2012) 
2 These results are also re-confirmed by Shijaku and Dushku (2014).
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does not take into account the possibility that a country is exposed to 
risks beyond the balance of payments or other risks such as deposits 
withdrawal, currency risk, etc. Therefore, the focus of this paper is 
to determine the optimal level of reserve based on the approach of 
Gonçalves, (2007), by taking into account the characteristic of a 
small open and dollarized as Albania. 

Based on our empirical results we find that the actual level of reserve 
is close with the optimal level to guarantee nearly 30% of deposit 
withdrawal in foreign currency. While a higher level of coverage of 
deposits withdraws would require a higher level of foreign exchange 
reserves over the medium term. This material contributes to empirical 
literature by providing a new approach to the calculation of the optimal 
reserve expressed as a ratio to GDP (Gross Domestic Product), which 
takes into account various potential risks posed by financial crises or of 
those linked to sudden stop of capital. On the other hand, this paper 
leaves out issues related to moral hazard issues, as result of reserve 
accumulation and those relating to the credibility of monetary policy.

The rest of the material is structured as follows. In section 2 we 
review some stylized facts on the accumulation of international reserve 
in Albania. In section 3 we present an overview of the related literature 
and our applied model. Section 4 discusses the results. Finally, section 
5 provides some conclusions. 
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 ii. sTyLisEd fAcTs

A country’s foreign exchange reserves includes all financial 
instruments denominated in a foreign currency that embody claims 
on non-residents and are readily available to the monetary authority. 
Foreign exchange reserves therefore refer to a portfolio of financial 
assets, from which the monetary authority’s liabilities towards foreign 
entities are not deducted3. In most of the cases, foreign exchange 
reserves are not part of the monetary authority’s (country’s) net 
wealth, as they are funded by central bank or government debt. 
The holding of foreign exchange reserves, therefore, refers to the 
maintenance of a characteristically liquid gross asset pool financed 
by debt, which entails economic benefits as well as indirect and 
direct costs. Pursuant to Article 161, paragraph 1, of the Constitution 
of the Republic of Albania, Bank of Albania manages the foreign 
reserves of the Republic of Albania. Further, in the Monetary Policy 
Document for the period 2012-2014, it is emphasised that:   

“…Consistent with its monetary policy, as a guarantee to cope with 
the severe shocks on the real sector of the economy, and in order 
to safeguard the country’s financial stability, the Bank of Albania is 
committed to holding a sufficient level of foreign reserve. In line with 
the best international practices, the Bank of Albania will determine the 
sufficient level of foreign reserve based on the concurrent observance 
of these two quantitative criteria: 

- the maintenance, in the medium run, of foreign reserve levels sufficient 
to cover at least 4 months of imports of goods and services; and

- the maintenance, in the medium run, of foreign reserve levels 
sufficient to cover the short-term foreign debt of the Albanian 
economy.

 In order to increase the level of foreign reserve and contribute to the 
stabilization and development of the domestic financial markets, the 
Bank of Albania may intervene in the domestic foreign exchange market. 
These interventions, however, will not reflect the monetary policy; they 
will neither affect nor prejudice the achievement of the primary objective 
of the Bank of Albania. The Bank of Albania will intervene in the foreign 

3  Based on the International Financial Statistics (IFS) standard
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exchange market in accordance with the relevant internal regulations. 
The latter are made transparent to the public…”.

The data show an increasing trend of the stock of reserve 
holdings by almost more than doubling since the beginning of 
1998, from 331 million Euros in 1998 to nearly 2,004 million 
Euros at the end of 2012 (Figure 1). Besides, this upward shift, 
during the year 2009 the stock was reduced by nearly 32 million 
Euros, or nearly -8% annual growth rate. This loss in stock level was 
made to accommodate the volatility of the exchange rate and to 
provide foreign currency liquidity to the banking sector, as we will 
see below. As such, the global crisis during the period 2007-2009 
and the lag consequences in our economy reflected a new reserve 
management strategy to support the banking sector, as well the 
financial stability of the country. Furthermore, we have compared 
the level of reserve holding in Albania with the most well-known rule 
of thumb such as the import cover ratio, “Greespan-Guidotti“ rule 
and the broad money (typically, M2) measures.  

The import coverage ratio is the most traditional rule-of-thumb used 
to determine the level of stock of optimal reserves and shows the 
number of months of imports of goods and services that a country 
can hold if it experiences a possible sudden stop of capital inflows. 

Figure 1 The stock level of reserve holdings, 2002 – 2012

Source: Bank of Albania.
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This rule is widely applied to countries where the shocks mostly come 
from the current account. Based on this approach, most countries 
use as a sufficient benchmark level of foreign exchange reserves, 
that of ensuring to cover three or four months of imports of goods 
and services, even though empirical support for this benchmark 
is modest. In our case, as the single monetary authority, Bank of 
Albania has pre-determined the adequacy level of reserve holdings 
that covers 4 months of imports based on the Monetary Policy to 
Balance of Payment approach approved in collaboration with the 
IMF agreement and the Poverty Reduction and Growth Facility 
program. Bank of Albania has managed to successfully fulfil this 
benchmark level through the whole time, even though this ratio has 
been between 4 to 5 months of import coverage (see Figure 1). 

Another standard international rule-of-thumb used to assess the 
adequacy level of foreign exchange reserves is the “Greesnpan-
Guidioti” rule. This type of rule is used mainly as a standard indicator 
for emerging market countries. It proposes that reserve holdings 
should cover 100% of short-term external debt for one year. The 
short-term external debt is considered a potential risk for countries to 
penetrate foreign markets, and this indicator plays an important role 
in assessing the level of adequacy of reserves holdings. However, 
the formulation of this rule is arbitrary, because the duration of crisis 
could be much longer or shorter than one year, and because short-
term debt rollover rates do not fall to anywhere close to zero in crisis 
period. For this reason, some countries use an augmented version 
of this rule, meaning that the stock of foreign exchange reserves 
should also cover the current account deficit. In this way, the needs 
for external financing are better taken into account and a better 
overview of the risks is posed by the possibility of capital flight. In 
our case, (Figure 1), estimates show that over the last decade, the 
foreign exchange reserve expressed as the ratio of external debt 
coverage and current account deficit was above the rate set by 
Greenspan-Guidotir’s rule, but this gap has been shrinking in recent 
years.

Holding foreign exchange reserves in relation to intermediate 
money (usually M2) tends to capture the risk of capital outflows 
due to the current account crisis, which may be associated with 
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the outflow of residents’ deposits. This indicator can be used as a 
measure of potential need for bank support in or after a crisis to offer 
higher liquidity external resources. Usually, this ratio is suggested to 
be around 5 up to 20% of broad money. Obstfeld, et. al. (2008), 
on the other hand, argue that a adequacy of reserve holdings 
should cover up to 50 % of M2. Nevertheless, this indicator is not 
very suitable for countries with a highly developed banking system. 
In our case, currently, the foreign exchange reserves holdings are 
nearly 42% of the M2, a rate that has been rising since 1998. In 
2010, this rate was 44% due to the withdrawal of deposits from 
the banking system, as a result of the financial crisis and its effects 
on the economy.

Based on the analysis presented above, we showed that the 
stock of reserve holdings in Albania has been in line with the main 
rule-of-thumb, thus ensuring a sufficient level of reserves. However, 
the ratio mentioned above do not take into account other potential 
risks that may arise from banking crises or possible foreclosure of 
capital outflows and do not provide estimates for the optimal level 
of foreign exchange reserves.

Figure 2 Rule-of-thumb indicators on reserve holdings.

Source: Bank of Albania and Ministry of Finance
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iii. METhodoLogy

Despite, the rule of thumb instruments presented above, two are 
the main theoretical approaches that deals with the adequacy level 
of reserve holdings of a country. The first approach is based on 
the “buffer-stock model” of Frenkel and Jovanovic, 1981, which 
considers the international reserves as a buffers stock to smooth 
unexpected and temporary imbalances in international payments. 
The second approach is based on optimal model approach 
developed by Jeanne and Ranciere (2006), which determines the 
level of reserve based on their role as insurance or as a buffer 
against balance of payment and banking crisis. 

Based on first approach, the monetary authority should 
determine the optimal level of reserves by seeking to balance 
the macroeconomic adjustment cost with the opportunity cost of 
holding reserve. Theoretically, a country can decide to accumulate 
foreign exchange reserve to eliminate all or some of its consumption 
volatility, so in this case the level of reserves will increase with 
a country’s risk aversion and output volatility. Empirical research 
on international reserves (Frenkel and Jovanovic (1981), Aizenman 
and Marion, (2002), Calvo (1998), Prabheesh, et. al. (2007), 
Bernard (2011)) by estimating reserve demand regression have 
confirmed a relatively stable long-run demand for reserves and a 
set of explanatory such as: economic size, exchange rate flexibility, 
opportunity cost, current and capital account vulnerability. Shijaku 
(2012) analyses the change and drivers of reserve holdings in the 
case of Albania and evaluates the optimal level from a cost opportunity 
perspective to which results confirm a long-run relationship between 
the level of foreign reserve and explanatory variables. The results 
showed that developments in current account are important drivers 
of reserve holdings and that the accumulation of reserve is in line 
with an increasing role of self-insurance and precautionary holding 
of reserves motives against the persistent current account deficit in 
Albania. Therefore, the approach estimation suggests that the level 
of optimal reserve holdings is more sensitive to precautionary rather 
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than mercantilist motives4.

The buffer-stock model and rule of thumb measures are criticized 
due to a lack of micro foundations in which are based. More recently 
several approaches have been developed based on optimization 
approach, where the level of reserve holdings is chosen to provide 
the optimal insurance for consumption against a sudden stop and 
a bank crisis. The most used framework is the approach developed 
by Jeanne and Ranciere (2006) that determine the optimal level of 
reserve by maximizing the welfare in a small open economy, by 
taking into account the probability of a sudden stop, the potential 
loss in output and consumption, the opportunity cost of holding 
reserve and the degree of risk aversion. In this paper, we are based 
on the approach followed by Gonçalves, (2007), as an augmented 
version of the model proposed by Jeanne and Ranciere (2006), 
which takes into account, among other things, the high level of 
deposits in foreign currency, as an inherent source of fragility of 
emerging economies and of the Albanian economy, taking into 
account the high level of dollarization in the country. A summary of 
this approach is given below.

In a simplified way, the role of reserves to smooth consumption 
over time can be given from national income absorption identities. 
Thus, real domestic absorption (At) in an open economy is the 
difference between real domestic output (Yt) and the trade balance 
(TBt), expressed as follows: 

At = Yt – TBt  (1)

Where, trade balance is expressed as a function of financial 
account and change in reserves as follows: 

TBt = -CFAt – ITt + ΔRt       (2)

4  Similarly, Shijaku and Dushku (2014) yet again re-confirms that current account 
developments still exhibit a higher influence and are the main affecting force on the 
movements and accumulation of reserve holdings. Taking to account the effect of fiscal 
indicators, findings show that precautionary motives are the reason for reserve accumulation 
in the verge of persistent current account deficit and raising debt burden. Reserve was yet 
again found less sensitive regarding the opportunity cost and mercantilist motives but a higher 
adjustment coefficient implies a relatively more active reserve management strategy, in the 
verge of raising uncertainties due to financial and economic crisis.
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Where, CFAt is capital-financial account, ITt is income and 
transfer from abroad and ΔRt is the change in reserves. If we 
combine equation (1) and (2), we can express domestic absorption 
as a function of domestic output, financial account, income from 
abroad and changes in reserve asset5. 

At = Yt + CFAt + ITt - ΔRt  (3)

Intuitively, the equation above shows that cut of external credits 
due to a sudden stop, will results in a sharp drop of capital-financial 
account, persuading a fall in domestic absorption.If the effect of 
sudden stop will be accompanied by a crash on domestic output, 
we can expect that the effect on domestic absorption is higher. 
Thus, in order to protect consumption insurance and further cut on 
domestic absorption, a country can use its foreign reserves to offset 
the larger fall in the economic activity. The model by Gonçalves, 
(2007) puts forward that the prudential role of foreign reserve is 
larger under high dollarization (euroisation) economies, due to the 
need to provide liquidity to the banking sector. To that, this model 
considers a “small open economy” that may face in discrete time a 
“sudden stop”, defined as an exogenous loss of external credit. This 
sudden stop can be accompanied with other effects e.g. short-term 
foreign debt cannot be rolled over; a significant fraction of foreign 
currency deposit can be withdrawn from banking system; a fall in 
output and a depreciation of real exchange rate. 

Based on this methodology6, the optimal level of reserve as a 
ratio of output, ρ is given as in equation 4. The main advantage 
of this model is that it has a closed form solution and gives a more 
realistic dynamic structure for holding reserve that came from crisis 
mitigation rather than crisis prevention.

        (4)

5  In appendix I we have present the decomposition of real domestic absorption in Albania.
6  For a detailed explanation and derivation of optimal level of reserve, please refer to 
Goncalves,2007
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Where,
 
•	ρ is the optimal level of reserve as a ratio of output; 
•	λ is the function of deposit withdrawal and short-term foreign 

currency debt, measured as λ = (Ф - α)λD + λP + λG; 
•	(λP) and (λG) are respectively private and public short-term foreign 

currency debt;
•	(Ф - α)λD is deposit withdrawal;
•	Ф is the function of resident and non-resident foreign currency 

deposits as percentage of total foreign currency deposit, SR and 
SNR, covered from government (CR and CNR), such that Ф = SR*CR + 
SNR*CNR; 

•	γ is output loss; 
•	P	is	liquidity	premium,	that	is	function	of	π,	probability	of	a	sudden	

stop measured as ρ=(1-π)(δ+π)/π(1-δ-π)(1+Δq); 
•	δ is the term premium; 
•	Δq	is	the	real	exchange	rate	depreciation;	
•	σ is risk aversion; 
•	r	is	risk	free;	
•	g	is	real	long	run	growth.

The equation presented above balances the quasi–fiscal cost 
of holding reserve with consumption-smoothing benefits and states 
that optimal reserve are increasing with the magnitude of deposit 
withdrawals (ФλD), private (λP) and public (λG) short-term foreign 
currency debt, the output cost (γ) and the likelihood of the crisis, 
π.	Optimal	 level	of	 reserves	 is	positively	 related	with	 the	drop	on	
consumption (caused from withdrawal of dollar deposits and sudden 
stop in foreign currency) and the higher the probability of such stop. 
Also, real exchange rate depreciation (Δq) increases the burden of 
foreign currency liabilities, which led to further crash in consumption 
and higher need for reserves. To conclude the optimal level of 
reserves is negatively related with the cost of holding reserve or 
term premium (δ). In order to consider the characteristic of Albania 
economy the model needs to be adjusted to prevent some of the 
2009’s crisis patterns. 
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iv. EMpiricAL rEsuLTs 

This section provides results with regards to the optimal level of 
reserve holdings in the case of Albania based on the methodology 
presented by Gonçalves, (2007), to which we have used Albanian 
data to calculate some main parameters and the rest of those are 
calibrated based on the theory. One key element of the optimal 
base approach is the identification of a crisis event. In order to 
identify a possible crisis event in the case of Albania, we have 
followed the methodology proposed by Eichengreen, Rose and 
Wyplosz, (1997), which estimate an Exchange Market Pressure 
index (EMPI)7, as follow: 

EMPIi,t ≈ [(α-Δei,t) + (βΔ(iAl,t -iEu,t) - (γ(ΔirAl,t - irEu,t ))]     (5)

Where, ei,t denote the price of euro currency express in Albanian 
currency at time t;  denotes repo rate and  represent short term Euro area 
(Euribor 3 month average),  denotes the ratio of reserves to narrow money 
(M1), and are the weights, which equalize the conditional volatilities of 
each component, as α=[(1⁄σe)/(1⁄σe+1⁄σi +1⁄σr)]. Furthermore in order to 
identify a crisis event, as Eichenberg, et.al. (1997) we have compared 
the EMP index in Albania with the threshold level defined as: 

Threshold = μEMP + 1.5*σEMPI    (6)

Where, μ is the average of the EMP index and σEMPI is the 
standard deviation. Based on our calculation during 2002-2012, 
the only crisis occurring is in 2009, where the level of EMP index is 
greater than the threshold level calculation in equation 6. 

Also, we have analysed the developments in the Balance of 
Payment, External Debt level, foreign currency deposits and financial 
deepness to give an overall overview of the main macroeconomic 
indicators. Balance of Payment data, (see Figure, 4) indicate that 
most of current account (CA) patterns are dictated by trade balance, 
followed by current transfers (remittances), and at least by services 

7  This index is estimated as a weighted average of exchange rate changes, reserve changes 
and interest rate changes. All these variables are measured relative to Euro area 17 (fixed 
composition), that represent our country reference.
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and net income bal ances. Albania is classified as a net borrower 
given the country persistent CA deficit. The CA deficit peaked in 
the year 20088 at nearly 14% of GDP. The early sign of crisis were 
reflected through a CA adjustment in the year 2009, a tendency 
that has continued in the coming years to reach nearly 11% of GDP 
at the end of 2012. 

8  During 2008 this high level of current and financial account is due to higher infrastructure 
investment, 

Figure 3 Exchange market pressure index

Source: Authors’ calculations
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Meanwhile, capital and financial account (CFA) has increased 
from 4.7% at the beginning of 2002, in 17.5% of GDP during 2008, 
and at 8.2% at the end of 2012. The data show that CFA is mostly 
dictated by patterns in Foreign Direct Investment, followed by other 
net investments. The main responsible factor of such decline in the 
financial account is mainly due to the decrease in net other investments 
and deposit withdraws from the banking system. During year 2009, 
the financial account expressed as GDP ratio fell by 6.6 pp. This was 
the largest decline throughout the period, confirming the EMP index as 
the sudden stop event [Jeanne and Ranciere, (2006)9].

Regarding the debt patterns of public debt in Albania (Figure 5), 
at the end of the year 2012 it was 62% of GDP ratio. More than 
half of it consists of domestic liabilities, while external debt account 
to only 27% of GDP. The Ministry of Finance, based on better 
macroeconomic conditions, has attending during the last decade 
to implement a new strategy by issuing longer term debt. Therefore, 
the structure of debt burden has shifted to longer term debt, which in 
2012 represents nearly 70% of domestic debt. However, as for the 
external debt developments, there is a growing tendency, both in 
terms of short-term and long-term maturity. During 2012, short-term 
external debt was nearly 12% of GDP. 

9  A sudden stop episode from the external credit is defined when the annual change of 
financial account to GDP ratio is greater than 5pp.

Figure 5 Stock of reserve holdings and other macroeconomic variables

Source: Bank of Albania
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Another fact is related to the boosts in deposits in foreign currency 
(see Figure 6). Hence, prior to financial crisis in the year 2007, 
deposits in domestic currency consists nearly 67% of total deposits. 
After the crisis, during the period 2008-2012, there was a deposit 
structure change, shifting toward savings in foreign currency. As a 
result, deposits in foreign currency reach at 46% of total deposits, 
driving the country to be more exposed country against external 
drain.

Figure 6 Deposits structure 

Source: Bank of Albania

2006

2007

2008

2009

2010

2011

2012

2013-sep

Residents FX deposit
Non-Residents FX Deposit

-4%
-2%

0%

2%

4%

6%

-8%

-4%

0%

4%

6%

2002

2001

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

Total FX deposti (rx) Residents FX deposit
Non-Residents FD

0%

20%

40%

60%

80%

100%

0%

20%

40%

60%

80%

100%
2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

in ALL in FX

-10%

0%

10%

20%

30%

40%

Jan-02

Jan-03

Jan-04

Jan-05

Jan-06

Jan-07

Jan-08

Jan-09

Jan-10

Jan-11

Jan-12

AL Deposit FX Deposit
Total Deposit



-23-

In Table 1 we present the development of short-term foreign 
currency debt10 and foreign currency deposit. These ratios are used 
to calculate alpha and lambda parameters in the case of Albania. 

Table 1: Albania specific model parameters (in percentage)
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

λG I- - - 3.3 3.0 3.0 6.7 6.9 9.6 5.7 6.4 9.4 12.0

λP 
II - - - - 3.62 4.76 6.67 7.88 7.83 8.11 8.43 7.46

λD 
III 15.7 15.2 14.5 15.7 19.1 23.0 27.9 25.5 27.7 32.6 36.0 37.8

SR
IV - - - - - 89.9 96.0 95.6 95.5 96.9 95.6 96.3

SNR
V - - - - - 10.2 4.6 4.4 4.5 3.2 4.4 3.7

αc
VI 16.7 19.1 22.9 27.7

I. public sector short-term foreign currency debt as % of GDP;
II. private sector short-term foreign currency debt as % of GDP;
III. total foreign currency deposit as % of GDP;
IV. resident* foreign currency deposits as % of total foreign currency deposits; 
V. non-resident foreign currency deposits as % of total foreign currency deposits;
VI. banks liquid foreign assets as a share of foreign currency deposit**;

*  Data on the resident and non-resident credit loan are taken from the Monetary Policy Department. 
Disaggregated data started from 2006. 
** In the model, α represents the coverage of total foreign currency deposit (banks liquids foreign assets, 
(BLFA), as a ratio of resident deposits (Rd) plus non-resident deposits (NRd)), such as: α=BLFA/(Rd+NRd). 
In Albania, the drop of foreign deposits was due to the drop of resident foreign currency deposit, which 
accounts around 92% of total foreign currency deposits. So we have follow the same approach indicated 
by Goncalves, (2007) to maintain the same level of risk in all year of sample, we have assumed that in 
all previous year the composition of resident and non-resident deposit is the same as in 2012, correcting 
the coverage ratio as: 
αy

C=BLFA/(Rd+NRd)=(BLFA/Rd)γ*(Rd/(Rd+NRd))2012 Where, γ is the year under consideration.

Source: Bank of Albania and Ministry of Finance

Table 2: Calibrated parameters

Parameters Baseline for Albania Range of Variation (Jeanne 
and Ranciere, 2006)

Risk aversion, (σ) 2 1-10

Probability of a sudden stop, (π) 7.5% 0-25%

Accumulated output loss, (γ) 6.7% 0-20%

Term premium, (δ) 1.45% 0.25 %-5%

Risk free rate, (r) 2.6% -

Long run real GDP growth rate, (g) 5% -

Real exchange rate depreciation, (Δq) 8% -

Coverage of Residents deposits, (CR) 100% (30%, 50%) -

Coverage of Non-Residents deposits, (CNR) 100% (30%, 50%) -

Source: authors calculations

10  Total short term foreign currency debt is referring to private and public debt in a remaining 
maturity basis. Public foreign currency debt includes both domestic and external debt.
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Table 2 presents some of the calibrated coefficients for Albanian 
economy following the main assumption made by Jeanne and Ranciere, 
(2006, 2009) and Gonçalves, (2007). Country specific measures, 
such as long-run output growth rates and output loss are calibrated 
based on the features of the Albanian economy. The main assumptions 
that we have made are presented following in more details. 

Thus, the risk aversion parameter is set 2, which is a standard 
estimation in the business cycle literature. The probability of a crisis 
is calibrated at 7.5 % a year for Albania, which means that a crisis 
occurs every 15 years, the same as Gonçalves, (2007). Jeanne 
and Ranciere (2006)11  estimated the probability of a sudden stop 
to be around 10%, which means that a crisis happens every 10 
years. In Albania, during 1996-2012, despite1997 (pyramid 
scheme), the only crisis that we can identify based on the EMP 
index, is the year, 2009. 

The average of risk free short term euro interest rate is set at 2.6%, 
which corresponds to the average return in reserve, measured by 
German Government Bond index during 2000-2012. While term 
premium is set at 1.45%, equal to the average rate of the differences 
between the yield on 10 year- Eurozone T-Bills and the key interest 
rate of ECB during 2000-2012. Long-run real GDP growth in 
Albania is calculated at 5%, which correspond to the average real 
GDP growth rate during 2000-2012. While the real exchange 
rate depreciation is calibrated at 8%, which corresponds at the 
same	level	of	ALL/euro	exchange	rate	depreciation	during	October	
and December (2009). To calibrate the output loss in Albania we 
have followed the approach proposed by Jeanne and Ranciere, 
(2007). The output loss is measured as the cumulative loss of GDP 
in two continues years, where GDP loss per se is measured as the 
difference between average real GDP growth in normal time and 
growth rate of GDP during sudden stop period. We have found 
that the real output growth falls by 3.0% in the first year (2009) and 
3.7% in the second year after the crisis, so we have calibrated the 
accumulated output loss γ equals 6.7% 

In 2009, the rate of withdrawal of deposits in foreign currency 
was at the level of 2%, even though this period was accompanied by 

11 Based on a cross-country Probit Model.



-25-

capital injection. Given the high risk of foreign currency deposits, we 
have considered the assumption proposed by Gonçalves (2007), 
which implies that the optimal level of foreign exchange reserves 
should cover a significant fraction of the of foreign currency deposits’ 
withdrawal from the banking sector. Thus, we have assumed three 
different scenarios for deposit cover, at the level of 30%, 50% and 
full cover. Consequently, these scenarios will serve us to analyse the 
degree of sensitivity of the optimal reserve holdings level as a result 
of the change in the coverage deposits withdrawn rates.

Based on the above assumptions, the estimations of the optimal 
level of reserves in Albania are given in table 4. Additionally 
we have calculated also the optimal level of reserve based on 
Jeanne and Ranciere12 approach, (2006), who does not consider 
the vulnerabilities caused from dollarized deposits. Overall, the 
estimated results showed that the actual level of foreign reserves as 
a ratio of GDP is rather close to the optimal level of foreign reserves, 
considering that the government will cover only 30 % of deposit 
withdrawals. While when we increase the level of coverage, we 
see a wider gap between the optimal level of foreign reserve and 
the actual ratio. However, when the optimal level of reserve is 
calculated based on Jeanne and Ranciere, (2006) model without 
taking into account the considerable deposits dollarization, the 
obtained results showed that actual reserve is significantly above the 
optimal level. These results indicate that during and after the recent 
global financial crisis, other additional risks should be considered 
to managing the foreign reserve. 

Table 3 Actual Reserve versus optimal Reserve (in % of gDp)

Year Actual level 
of reserve 

Optimal level of reserve based on 
Gonçalves model (depreciation effect)

in % of guarantee

Optimal level of 
reserve based on

Jeanne and Ranciere 
(with depreciation)30% 50% Full 

2001-2004 (av.) 17.0 9.4 12.4 19 14.0
2005 17.6 9.7 13.5 21.7 14.0
2006 18.1 15.0 19.6 29.5 14.0
2007 18.8 17.8 23.4 36.4 14.0
2008 19.1 21.3 26.4 38.4 14.0
2009 19.1 17.7 23.2 36.2 14.0
2010 21.2 18.6 25.1 40.7 14.0
2011                               20.4              20.9 28.1 45.0 14.0
2012 20.7 20.7 28.3 46.3 14.0
Source: Authors’ Calculations

12  ρ=λ+γ+(p^(1⁄(σ -)) 1)/(1+(p^(1⁄σ)-1) ) (1-(r-g)/(1+g) λ-(δ+π)(λ+γ)) defined as in Jeanne 
and Ranciere, 2006
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Furthermore, to check the robustness of our results and to see 
how sensitive the optimal level of reserve is we have conducted 
a sensitive analysis based on different assumption for the main 
calibrated parameters. These shock analyses are presented in 
Figure 7 and 8. Results suggest that a raise in term premium by 
1pp (from 1.4% to 2.4%) would bring a reduction in the adequacy 
level of reserve holdings by nearly 3pp, from 20.7% to around 
17.7%. Meanwhile, an increase in risk free from 2.7% up to 3.7% 
would cause a boost in adequacy level from 20.7% up to 21%. 
This impact would be considered relatively smaller compared to 
previous reaction. We have found that the adequacy level would 
react positively to boosts in the probability of sudden stop or crises 
events and vice versa. Findings demonstrate that doubling the 
probability from 7.5% to 15%, such that a crises episode every 
8 years would require extending reserve holdings from 20.7% to 
nearly 23.4%. The optimal level of foreign reserves would increase 
by nearly 1.2pp in reaction of an extend output loss by 1pp (from 
6.7% up to 7.7%). 

Figure 7 Sensitive analysis indicators

Source: Authors’ calculations
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Meanwhile, if the risk aversion is considered to be 4 instead of 
2, the optimal level of foreign reserve would raise by 3pp. We 
found a positive correlation between private debt and reserve. The 
adequacy holdings level would be required to increase by nearly 
3.1pp to compensate for raising private debt burden from 37.8% 
to 47.8% of GDP ratio. This compensation ratio is found to be on 
a one-to-one relationship regarding rising in external debt burden. 
Meanwhile, possible exchange rate depreciation by 1pp would 
bring an increase in stock holdings to GDP ratio by nearly 1.33pp. 
Overall, these risk scenarios reveal that adequacy level would be 
more sensitive to calibrated parameters such us term premium, 
sudden stop probability and the risk aversion properties.

Figure 8 Sensitive analysis indicators

Source: Authors’ calculations
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v. concLuding rEMArks

The monetary authority in Albania has accumulated foreign reserve 
based on the Monetary Policy approach to Balance of Payment. In 
the period under review, the stock level has been relatively higher 
than the four months of import coverage rule-of-thumb criteria. 
Recently, it has exceeded other benchmark levels relating to the 
national output, intermediate money and the Guidotti-Greenspan 
rule-of-thumb. Therefore, this paper adopts a new calibrating metric 
approach, based on the assumption that reserves provide insurance 
allowing countries to smooth domestic absorption against the 
disruption induced by a sudden stop in capital flows associated 
with a fall in output. 

Results through optimal maximization approach show that the 
actual reserve level in Albania is close to the optimal level of reserves.  
This gap has been narrowing in the last two years, which shows that 
after the last global crisis, the management of foreign reserves has 
taken into consideration a lot of uncertainties from external shocks. 
Meanwhile, the actual level is found to be far below the optimal 
calibrated benchmark in the cases that the government has to support 

Figure 9 Sensitive analysis indicators based on risk aversion, exchange rate 
depreciation and external and private debt

Source: Authors’ calculations
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higher or even full cover of foreign deposits. The results presented 
here are given for three different scenarios in order to create an 
interval, which can be used by the Bank of Albania as a reference 
for the acquisition of international reserve. Therefore, the proposed 
optimal benchmark level should be viewed as an upper bound from 
Bank of Albania, which can be achieved in the medium term. 

Nevertheless, the optimal level of reserves estimated from this 
model is sensitive to the assumptions made about cost and benefits 
of foreign reserves holding, and the assumed stylized economic 
structure, so this level have to considered ant to be interpreted with 
cautiousness. Even though the usefulness of this model in incorporating 
reserve as an instrument that stabilizes domestic absorption, this 
approach does not incorporate a role for reserves either in affecting 
the probability of a sudden stop or the cost of a crisis. So in the 
future, we suggest the adaption of other measures to check the 
robustness of this measure and to consider other potential risks such 
as a bankrupt or a shift in deposits structure, in the calculation of 
optimal level for the foreign reserve. 



-30-

rEfErEncEs

Antal, J and gereben, A., (2011), “foreign reserve strategies for 
emerging economies – before and after the crisis”, Magyar Nemzeti 
Bank, Bulletin, 2011.

Aizenman, J. and M. Nancy, (2003), “The high demand for international 
reserves in the far east: what is going on?”, Journal of the Japanese and 
International economies 17(3), pp: 370-400;

Badinger, h., (2002). Austria’s Demand for International Reserves and 
Monetary Disequilibrium: The Case of A Small Open economy with A 
fixed exchange Rate Regime, economica, Vol. 71, No. (1), pp. 39–55;
Ben-Bassat, A., and D. gottlieb, (1992), “On the effect of opportunity 
cost on international reserve holdings”, The Review of economics and 
Statistics, The MIT press, Vol. 74, No. 2, pp. 329-332;

Berbard, k. M., (2011), “International Reserve Adequacy in Central 
America”, IMf, Western hemisphere Department, IMf Working paper 
Wp/11/144;

Calvo, g., (1996), “Capital flows and Macroeconomic Management”, 
International Journal of finance and economics, Issue 3 (July), pp: 
207-23;

Calvo, g., (1998), “Capital flows and capital – market crisis: the simple 
economics of sudden stops”, Journal of Applied economics, Vol: 1 no. 
1, pp: 35-54;

Calvo, g. A., A. Izquierdo and l. f. Mejia (2004), “On the empirics of 
sudden stops: The relevance of balance-sheet effects”, NBeR Working 
paper 10520, (May, 2004); 

Calvo, g. A., A. Izquierdo and l. f. Mejia (2008), “Systemic sudden 
stops: The relevance of balance-sheet effects and financial integration”, 
NBeR Working paper 14026, (May, 2008); 

Cavallo, e. A., and J. A. frankel (2008), "Does openness to trade make 
countries more vulnerable to sudden stops, or less? Using gravity to 
establish causality", National Bureau of economic Research Working 
paper Series No. 10957;



-31-

edwards, S., (1984), “The demand for international reserves and monetary 
equilibrium: some evidence from developing countries”, The review of 
economics and Statistics, Vol. 66, No. 3 (Aug., 1984), pp: 495-500;

edwards, S., (1985), “On the interest-rate elasticity of the demand 
for international reserves: some evidence from developing countries”, 
Department of economics, University of California, National Bureau of 
economic Research, Working paper No. 1532;

frenkel, J., and B. Jovanovic, (1981), “Optimal international reserves: a 
stochastic framework”, economic Journal, Vol: 91 (June), pp: 507-514;

furman, J. and J. Stiglitz, (1998), “economic Crises: evidence and Insights 
from east Asia”, Brookings papers on economic Activity, Vol. 2, pp: 1-114;

elbadawi, I. A., (1990), “The Sudan demand for international reserves: 
a case of a labor exporting country”, economica, Vol. 57, No. 225, pp: 
73-89;

gonçalves, f. M., (2007), “The Optimal level of foreign Reserves in 
financially Dollarized economies: The Case of Uruguay”, IMf, Western 
hemisphere Department, IMf Working paper Wp/07/265;

greenspan, A., (1999), “Currency reserves and debt”, Remarks before 
the World Bank Conference on Recent trends in reserves management”, 
Washington, D. C., (Aprial 29);

International Monetary fund, (2003), “Are foreign exchange Reserves 
in Asia too high?”, Chapter II, World economic Outlook, September 
2003: pp: 78-92;

Jeanne, O., and R. Rancière, (2006), “The optimal level of International 
reserve for emerging market countries: formulas and applications”, IMf, 
Research Department, IMf Working paper 06/229;

Jeanne, O., and R., Ranciere, (2009), “The optimal level of international 
reserves for emerging market countries: a new formula and some 
applications”, IMf, Research Department, IMf Working paper 06/98; 

Johansen, S., (1991), “estimation and hypothesis Testing of Cointegration 
Vectors in gaussian Vector Autoregressive Models”, econometrica, Vol. 
59, pp: 1551-1580;



-32-

Johansen, S,. (1992), “Cointegration in partial Systems and the efficiency of 
Single-equation Analysis”, Journal of econometrics, Vol. 52, pp: 389-402;

Johansen, S., (1995), “likelihood-Based Inference in Cointegrated Vector 
Autoregressive Models”, Oxford University press, Oxford;

Juselius, k., (2003), “The Cointegrated VAR Model: econometric 
Methodology and Macroeconomic Applications”, University of 
Copenhagen, July, 20th;

Moghadam, R., J. D. Ostry, and R. Sheehy, (2011), “Assessing Reserve 
Adequacy”, International Monetary fund, Monetary and Capital Markets, 
Research, and Strategy, policy, and Review Departments;

Obstfeld, M., J. C. Shambaugh, A. M. Taylor, (2008), “financial stability, 
the trilemma and international reserves”, NBeR Working paper Series, 
Working paper 14217;

Radelet, S., and J. Sachs, (1998), “The Onset of the east Asian financial 
Crisis”, Chapter. 20, in “Asian Crisis and International Solutions”, NBeR 
Working paper No. 6680, published as "The east Asian financial Crisis: 
Diagnosis, Remedies, prospects", Brookings paper, Vol. 28, no. 1 (1998): 
pp: 1-74;

Ramachandran, M. (2006), “On the upsurge of foreign exchange 
reserves in India”, Journal of policy Modeling, Vol. 28, pp: 797-809;

Ramachandran, M., (2004), “The optimal level of international reserves: 
evidence for India”, economics letter, Vol: 83, pp: 347-370;

prabheesh, k. p., D. Malathy and R. Madhumathi, (2007), “Demand for 
foreign exchange reserves in India: a co-integration approach”, MpRA 
paper No. 13969, South Asian Journal of Management, Vol. 14, No. 
2, 2007, pp: 36-46;

Sehgal, S. and Ch. Sharma, (2008), “A Study of Adequacy, Cost and 
Determinants of International Reserves in India”, International Research 
Journal of finance and economics - Issue 20 (2008);

Shijaku, g., (2012a), “Optimal level of international reserve holdings: an 
empirical investigation in the case of Albania”, Bank of Albania, Working 
paper No. 02 (33) 2012;



-33-

Shijaku, g., and Dushku, e., (2014), “foreign Reserve holdings: 
an extended study through risk-inspired motives”, Bank of Albania, 
forthcoming Working paper of the Bank of Albania;

Sørensen, k. Ch., D. M. Ibáñez, and C. Rossi, (2009), “Modelling loans 
to non-financial corporations in the euro area”, eCB Working paper No 
989 / January 2009;

Steiner, A., (2009), “Why Do Central Banks hold International Reserves? 
An Application of Models for homogeneous and heterogeneous panel 
Data”, Department of economics, University of Mannheim;



-34-

AppEndiX i: ThE incoME-ABsorpTion 
idEnTiTy

Figure 10 Income-absorption composition

Source: Authors’ calculations
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