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Abstract 
In this paper, we extend the existing literature on the sustainability of current account 
deficits by examining the relevance of long memory and structural breaks in modelling 
the dynamics of current account to GDP ratios. Unlike standard unit root tests, which 
can only indicate whether a series is stationary or not by looking at 0 or 1 for the orders 
of integration and which have low power, especially in cases where the series is 
characterized by a fractional process, the long memory approach provides an exact 
measure of the degree of persistence. However, long memory models are known to 
overestimate the degree of persistence of the series in the presence of structural breaks, 
which are very likely in quarterly macroeconomic data covering a long period. Indeed, 
we show that regime changes do exist in both the mean and trend of the current account 
to GDP ratios. Thus, we test persistence allowing for both smooth and sharp breaks. Our 
methodology also allows us to include any number of sharp breaks, whereas standard 
unit root tests only permit either one or two breaks. Hence, our approach is more 
general and more robust to misspecifications caused by the omission of breaks than 
standard methods. To the best of our knowledge, this is the first paper testing for the 
sustainability of current account balances in the seven major advanced economies (G7) 
and the BRICS group of countries using long-memory models incorporating both 
smooth and sharp breaks. 
 
JEL Codes: C22, F32 
 
Keywords: Current account, sustainability, long-memory, smooth and sharp breaks, 
G7, BRICS 
 
 
 
 
 
 
 
 
 
 

                                                            
#The views expressed in this paper are those of the authors and do not necessarily reflect those of the 
Organisation for Economic Co-operation and Development (OECD) or the governments of its member 
countries. 
Economics Department, Organisation for Economic Co-operation and Development (OECD), 75775 
Paris, Cedex 16, France. Email: christophe.andre@oecd.org. 
Department of Finance, College of Finance, Feng Chia University, Taichung, Taiwan. Email: l: 
tychang@fcu.edu.tw. 
Corresponding author. University of Navarra, Faculty of Economics and ICS (NCID), Edificio Amigos, 
E-31080 Pamplona, Spain. Email: alana@unav.es. 
*Department of Economics, University of Pretoria, Pretoria, 0002, South Africa. Email: 
rangan.gupta@up.ac.za. 



2 
 

1. Introduction 

Global current account imbalances have become a major issue in the international 

economic policy debate, especially within the Group of Twenty (IMF, 2015). In an 

increasingly integrated global economy, current account imbalances are to be expected, 

as capital can move internationally to finance the most promising investments. There is 

no reason to assume that in an open economy, domestic investment, in the short-term, 

should equal domestic saving, which is equivalent to having a balanced current account. 

However, countries face a long-term budget constraint (Trehan and Walsh, 1991; 

Taylor, 2002) and there is widespread concern that a disorderly unwinding of 

imbalances could lead to disruptions in the global financial system and economy 

(Eichengreen, 2011; De Mello et al., 2012, IMF, 2014). These concerns reflect both 

considerations related to the stability of the capital flows which are financing the current 

account deficits and more structural issues, for example that external imbalances may 

reflect unsustainable developments in domestic private or public debt. Three groups of 

countries account for the bulk of global current account imbalances: the major advanced 

economies (G7), the leading emerging economies (BRICS) and the major oil exporters 

(Figure 1). In this paper, we focus on the sustainability of current account imbalances in 

the two first groups, since current account dynamics in the third group are mainly driven 

by oil prices.  

Stationarity of the current account would ensure that the long run national 

budget constraint is met. Standard unit root tests have been widely used in the literature 

to test for the stationarity of the current account. However, current account dynamics 

are characterized by high persistence and structural breaks. The former relates to 

structural factors affecting the saving-investment balance, for example financial market 

development, social protection and demographics, while the latter reflects the impact of 
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different types of events, for example oil price shocks, sovereign debt crises or financial 

deregulation. The literature shows that standard unit root tests, which can only indicate 

whether a series is stationary or not by looking at orders of integration of 0 or 1, have 

low power in the case of a highly persistent, or long-memory time series, which are 

characterized by a fractional process (Diebold and Rudebusch, 1991; Hassler and 

Wolters, 1995; Lee and Schmidt, 1996; and more recently, Ben Nasr et al., 2014). 

Hence, we adopt the long memory approach, which enables an exact measurement of 

the degree of persistence and of the time span that it would take for a shock to the 

current account balance to die off, if at all. However, long memory models are known to 

overestimate the degree of persistence of the series in the presence of structural breaks 

(Cheung and Lai, 1993; Diebold and Inoue, 2001; Ben Nasr et al., 2014). Therefore, we 

account for structural breaks in testing for persistence. We also allow for two types of 

structural breaks. Indeed, while some regime changes may be instantly reflected in the 

current account (sharp break), some adjustments may be more protracted, especially 

when using a relatively high data frequency, such as quarterly (smooth break). Our 

methodology also allows us to model any number of sharp breaks, unlike standard unit 

root tests which only permits either one (Zivot and Andrews, 1992) or two breaks 

(Lumsdaine and Papell, 1997; Lee and Strazicich, 2003). Altogether, our approach is 

more general and robust to misspecifications than standard stationarity tests, as it is able 

to accommodate long memory processes, as well as to capture an ex ante unspecified 

number of both smooth and sharp breaks. To the best of our knowledge, this is the first 

paper to test for the sustainability of current account balances in the G7 and BRICS 

countries using long-memory models incorporating both smooth and sharp breaks. 

We find an order of integration below one for all the countries of the sample, 

which rules out explosive dynamics. However, the order of integration varies 
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significantly across countries. In the BRICS, except South Africa, we find stationarity. 

In Germany and the United Kingdom, we also find stationarity, but with long-memory 

behaviour, i.e. protracted adjustment to equilibrium. In other OECD economies and 

South Africa, while point estimates suggest long-memory behaviour – except for Japan 

– the confidence intervals for the orders of integration do not rule out non-stationarity. 

Interestingly, while financing constraints would suggest that countries with current 

account deficits are facing more pressure to adjust than countries running surpluses, the 

degree of persistence of current account imbalances does not appear to be related to the 

sign of the imbalance. 

 

2. Review of the literature 

Several studies show that current account positions are the outcome of inter-temporal 

choices of households, firms and governments, with the national economy facing an 

inter-temporal budget constraint, as foreign lenders will be unwilling to finance external 

deficits indefinitely (Buiter, 1981; Sachs, 1981; Obstfeld and Rogoff, 1995). More 

specifically, a number of articles demonstrate that the stationarity of the current account 

to GDP ratio is a sufficient condition for the inter-temporal national long-run budget 

constraint to hold (Trehan and Walsh, 1991; Wickens and Uctum, 1993; Coakley et al., 

1996; Taylor, 2002). This result has paved the way for an abundant empirical literature 

using unit root tests to assess the sustainability of current account positions. The results 

are mixed and vary across country and time samples, as well as with the methodology 

employed (for a survey of the recent literature, see Chen, 2011a,b). Traditional unit root 

tests often fail to reject the presence of a unit root in the current account to GDP ratio 

(Nason and Rogers, 2006; Cuñado et al., 2010). Hence, researchers have turned to more 

sophisticated techniques to investigate current account dynamics. In particular, standard 
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unit root tests are known to have low power in cases where the series is characterized by 

structural breaks (Perron, 1989, 1994, 1997; Zivot and Andrews, 1992; Lumsdaine and 

Papell, 1997; Lee and Strazicich, 2003, Enders and Lee, 2012) or a fractional process 

(Diebold and Rudebusch, 1991; Hassler and Wolters, 1995; Lee and Schmidt, 1996; 

Ben Nasr et al., 2014). A number of papers have addressed these issues.1  Starting with 

studies allowing for regime shifts, Apergis et al. (2000) use a variety of unit root and 

cointegration tests allowing for structural breaks and find evidence of sustainability of 

the Greek current account deficit over the period 1960-1994. Baharumshah et al. (2003), 

using the Gregory and Hansen (1996) procedure, which allows for regime shifts, find 

that external imbalances in the period preceding the 1997 Asian crisis were 

unsustainable in Indonesia, the Philippines, and Thailand, but sustainable in Malaysia. 

Herzer and Nowak-Lehmann (2006), applying the same procedure, find that Chile’s 

current account was sustainable over the period 1975-2004, despite the balance of 

payments crisis of the early 1980s. Christopoulos and Leon-Ledesma (2010) find 

stationarity in the US current account over the period 1960-2004, using an exponential 

smooth transition (ESTAR) model. Onel and Utkulu (2006) show that with or without 

considering any structural break using the Zivot-Andrews (Zivot and Andrews, 1992) 

and Gregory-Hansen (Gregory and Hansen, 1996) tests, Turkish external debt was 

weakly sustainable over the period 1970-2002. Raybaudi et al (2004) propose a 

procedure for identifying periods under which the current account accumulates at a non-

stationary rate, based on imposing identifying restrictions in Markov switching type 

models. Applying their procedure on samples which vary across countries, but all end in 

the early 2000s, they find evidence that the long run national budget constraint is met in 

Brazil, Japan and the United Kingdom, but may not be in Argentina and the United 

                                                            
1 Another approach has been the use of panel unit root tests (see for example Wu, 2000; Wu et al., 2001 
and Lau et al., 2006). 
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States. Clower and Ito (2012) find that allowing current account series to follow a 

Markov switching process leads to rejecting the unit root hypothesis for a much larger 

part of the 70 countries in their sample, than when using standard linear unit root tests. 

Chen (2011a), using Markov switching models, finds that the long term national budget 

constraint is unlikely to hold for the major seven advanced economies (G7), except 

Germany and Japan, over samples ranging from the early 1970s to the late 2000s, 

except for Germany where the period covered starts after reunification.  Chen (2011b) 

applies the same methodology to a set of eight smaller OECD countries and finds 

evidence of non-stationarity in most cases. De Mello and Padoan (2011), using the Lee 

and Strazicich (2003) procedure, find that the current account to GDP  ratios of the 

United States, China, Japan, Germany and the major oil-exporting countries are 

stationary around structural breaks, which are associated with shifts in the fiscal stance, 

exchange rate parities or potential output growth. De Mello et al. (2012) use the same 

methodology to tests for unit roots in the current account to GDP ratios of a large set of 

mature and emerging-market economies. They find that the external positions of most 

countries are stationary around structural breaks.  

Turning to studies using fractional integration techniques, Dulger and Ozdemir 

(2005) study the sustainability of current accounts in G7 countries over the period 1974-

2001 and find that the current account is covariance nonstationary in all countries. It is, 

however, mean-reverting in France, Italy and Canada, but not in other countries. 

Cuñado et al. (2010) find little evidence of mean-reversion in a sample of 16 European 

countries over the period 1960-2005. Conversely, Cuestas (2013) finds that current 

account to GDP ratios are mostly stationary in European transition economies over the 

period 1999-2011. Since long memory models are known to overestimate the degree of 

persistence of the series in the presence of structural breaks (Cheung and Lai, 1993; 
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Diebold and Inoue, 2001; Ben Nasr et al., 2014), some studies have accounted for 

structural breaks in fractional integration models. Cuñado et al. (2008) show that when a 

break in 1983 is introduced, the US current account is sustainable over the period 1960-

2006, although it displays long-memory behaviour. Kiran (2012) find that, even when 

allowing for structural breaks, the Turkish current account is not stationary over the 

period 1970-2010. 

A related strand of the literature examines the Feldstein-Horioka (FH) puzzle, 

i.e. the strong correlation between saving and investment despite capital mobility. Since 

the difference between domestic saving and investment equals the current account 

balance, testing for co-integration between saving and investment is equivalent to 

testing for the stationarity of the current account. The empirical literature broadly 

supports the prevalence of the FH puzzle in OECD countries, but not in developing 

economies.2  While evidence in favour of the FH puzzle is often found in cross-section 

or panel regressions, results from time series analysis are more mixed (Coakley et al., 

1998). A number of studies have investigated the FH puzzle using fractional 

cointegration techniques. Cooray and Felmingham (2008) find fractional cointegration 

between saving and investment in Australia over the period 1959Q3–2005Q4. Cooray 

and Sinha (2007) find fractional cointegration in 12 African countries out of a sample of 

20, starting between the late 1940s and the mid-1960s depending on the country and 

ending in the early 2000s. Gil-Alana et al. (2016) find evidence of fractional 

cointegration between saving and investment in South Africa before a structural break 

around 1980, which roughly coincides with the start of a financial deregulation 

process.3 

                                                            
2 A survey of the abundant literature on the Feldstein-Horioka puzzle is beyond the scope of this paper. 
For literature reviews, see Coakley et al. (1998) and Apergis and Tsoumas (2009). Kasuga (2004) and 
Sinha and Sinha (2004) provide further evidence on developing economies. 
3Another strand of the literature relates current account balances to macroeconomic determinants (see for 
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3. Methodology 

We use techniques based on the concepts of long range dependence or long memory 

processes, and more specifically fractional integration. The idea behind this concept is 

that the number of differences required to render a series stationary I(0) may not 

necessarily be an integer number (usually 1), but rather a fractional value.  

 For the purpose of this work, we say that a process {ut, t = 0, ±1, …} is 

integrated of order 0 (and denoted as I(0)) if the infinite sum of the autocovariances is 

finite. Alternatively, it can be defined in the frequency domain by saying that it is a 

process with a spectral density function that is positive and finite at the zero frequency. 

There are many processes that may be included within this class such as the white noise, 

or the stationary ARMA-type of processes. Then, we say that a process {xt, t = 0, ±1, 

…} is integrated of order d (and denoted as I(d)) if after d-differences the series 

becomes I(0). In other words, xt is I(d) if 

,...,1,0,)1(  tuxL tt
d     (1) 

and ut is I(0), and where L denotes the lag-operator (Lxt = xt-1). Note that if ut in (1) is 

an ARMA(p, q) process, we say then that xt is a fractionally integrated ARMA or 

ARFIMA(p, d, q) process.   

 The fractional differencing parameter d as given in equation (1) plays a crucial 

role from different perspectives. From a statistical (and semantical) viewpoint, if d = 0, 

xt is said to be short memory, as opposed to the long memory case when d > 0. Also, if 

d < 0.5, xt is still covariance stationary, while it is nonstationary for d ≥ 0.5. Finally, 

from an economic perspective, if d < 1, the series is mean reverting with shocks having 

                                                                                                                                                                              
example Debelle and Faruqee, 1996; Milesi-Ferretti and Razin, 1998; Chinn and Prasad, 2003; Gruber 
and Kamin, 2007; Ca’Zorzi et al., 2012). 
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transitory effects and disappearing in the long run. On the contrary, if d ≥ 1 mean 

reversion does not occur and shocks will have a permanent effect on the series.  

 In the empirical application carried out in the following section we consider a 

model of the form: 

,...,2,1t,xty t10t     (2) 

where yt is the observed time series, β0 and β1 are the coefficients corresponding to the 

intercept and the linear time trend, and xt is an I(d) process defined as in (1). We 

estimate d along with the other parameters of the model by means of the Whittle 

function in the frequency domain (Dahlhaus, 1989) along with a testing procedure 

developed by Robinson (1994) based on the LM principle and has several advantages in 

comparisons with other methods. In particular, it tests the null hypothesis: 

oo ddH :     (3) 

in (1) and (2) for any real value do. Since this method is parametric we need to specify 

any functional form for the I(0) error term ut in (1). Unlike other stationary and 

nonstationary (unit roots) tests (Schmidt and Phillips, 1992) the limit distribution of this 

procedure is standard normal, and it does not change with features of the regressors 

included in equation (2). Additionally, it is the most efficient method in the Pitman 

sense against local departures from the null. A semiparametric local “Whittle” method 

(Robinson, 1995) will also be implemented in the following section. 

It is well-established that long memory models tend to overestimate the degree of 

persistence of the series in the presence of structural breaks (Cheung and Lai, 1993; 

Diebold and Inoue, 2001; Ben Nasr et al., 2014 and others). In other words, long-

memory can be spurious due to regime changes. Hence, following Bahmani-Oskoee et 

al. (2014, 2015), we can model the dynamics of the current account to GDP ratio by 
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including both sharp shifts and smooth breaks in the estimation of a level and trend 

equation as follows: 

1 1

, , 1, 2,
1 1 1 1

2 2
sin( ) cos( ) (4)

m m n n

t l l t l l t k k t
l l k k

kt kt
y t DU DT

T T

       
 

   

         
 

In equation (4), t, T, and m are time trend, sample size and the optimum number of 

breaks, respectively.  The other regressors are defined as the following: 

1
,

1
(5)

0
k k

k t

if TB t TB
DU

otherwise
  

 


1 1
, (6)

0
k k k

k t

t TB if TB t TB
DT

otherwise
   

 


 

Terms DU and DT are entered in the model to capture, respectively, the sharp and 

smooth shifts.4  Following the work of Gallant (1981), in order to obtain a global 

approximation from the smooth transition, we use the Fourier approximation and enter 

both terms of 


n

k
k T

kt

1
1 )

2
sin(

 and 


n

k
k T

kt

1
2 )

2
cos(

 into the model; where n and k 

represent the number of frequencies contained in the approximation (
2

T
n  ) and 

particular frequency, respectively. 

Estimation of equation (4) involves three issues: the choice of m, the choice of n, 

and the choice of k. As noted by Becker et al. (2004), it is reasonable that we restrict n = 

1, because if 0k,2k,1   can be rejected for one frequency, then the null hypothesis 

of time invariance is also rejected. Also Enders and Lee (2012) noted that imposing the 

restriction n = 1 is useful in order to save degrees of freedom and prevent from an over-

fitting problem. Hence we re-specify the equation (4) as follows: 

1 1

, , 1 2
1 1

2 2
sin( ) cos( ) (7)

m m

t l l t i i t t
l i

kt kt
y t DU DT

T T

       
 

 

         

                                                            
4Equation (4) is not only an extension of Enders and Holt (2012) but also a combination of Carrion-i-
Silvestre et al. (2006) and Becker et al. (2006) tests.  
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It is important to note that we can remove the impact of possible structural 

breaks on the current account to GDP ratios based on the information of break dates. 

We follow the procedure adopted by Tsong and Lee (2011) to reconstruct time series of 

current account to GDP by taking into account both sharp shifts and smooth breaks as 

follows: 

1 1

, , 1 2
1 1

2 2ˆ ˆˆ ˆ ˆ ˆsin( ) cos( ) (8)
m m

t t l l t i i t t
l i

kt kt
y CA t DU DT

T T

       
 

 

        
 

where ty  is the current account to GDP ratio adjusted by the effect of possible structural 

breaks (both sharp and smooth), tCA  is the current account to GDP ratio, tDU  and tDT

are the same as in Equation (7). For details about how to estimate Equation (7), 

interested readers can refer to Bahmani-Oskoee et al. (2014, 2015). Once we have 

filtered the data for sharp and smooth breaks, we apply our long memory tests to the 

adjusted series of current account to GDP ratios.5 

 

4. Data 

The current account and GDP data are from the OECD Economic Outlook database, 

except for South Africa, where they are from the South African Reserve Bank. The 

period covered starts between the mid-1950s and the early 1970s for G7 countries and 

around 1980 for the BRICS, except South Africa (1960) and Russia (1995). The precise 

samples are displayed in Table 1, which also provides some basic statistics. The mean 

current account to GDP ratio is highest in Russia, where the sample covers a relatively 

short period of generally high oil prices, and lowest in Canada and Brazil. Standard 

deviations vary from 1.3 in France to 4.4 in Russia. Relatively high standard deviations 

                                                            
5Note that we also considered the case in equation (4) where we only have breaks in the mean. However, 
the fit of our model was better when we accounted for breaks in both the mean and trend. Complete 
details on the goodness-of-fit analyses is available upon request from the authors.  
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in Russia and South Africa presumably reflect the importance of commodities, with 

volatile prices, in the exports of these countries. South Africa experienced the biggest 

deficit, while Russia had the highest surplus. China and South Africa also had high 

peaks in their current account surplus. Among G7 countries, the biggest deficits have 

been seen in the United Kingdom, the United States and Italy, while the highest 

surpluses were recorded by Germany.  

[Insert Table 1 about here] 

 

5. Empirical results 

Table 2 displays the estimates of d in the model given by (1) and (2) under the two 

cases of uncorrelated and autocorrelated errors (Table 2). In the latter case, we use the 

exponential model of Bloomfield (1973), which is a non-parametric approach of 

modelling I(0) errors and produces autocorrelations decaying exponentially, as in the 

ARMA case. It is non-parametric in the sense that the model is only implicitly defined 

by its spectral density function and does not present an explicit functional form for ut in 

(1). For the two cases we present the estimates for the three standard models withi) no 

deterministic terms (i.e., β0 = β1 = 0 a priori in (2)), ii) an intercept (β0 unknown and β1 

= 0 a priori), and iii) with an intercept and a linear time trend (both β0 and β1 unknown) 

and along with the estimates of d we display the 95% confidence bands corresponding 

to the non-rejection values of d using Robinson’s (1994) approach. We marked in bold 

in the table the most appropriate specification according to the statistical significance of 

these deterministic terms and we see that the time trend is not required in any single 

case.6 

                                                            
6  Note that under Ho (3), the model becomes yt = β0 + β1t + xt,  (1 – L)doxt  = ut, which can be rewritten as 

tt1t0t ùt
~

1
~

y~  , where ;y)L1(y~ t
do

t  ;1)L1(1
~

t
do

t  and ;t)L1(t
~

t
do

t  and noting that 

ut is I(0) by construction, the t-tests apply on the estimated coefficients on β0 and β1. 
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[Insert Table 2 about here] 

Starting with the results based on white noise errors (in Table 2i), we observe 

that mean reversion (i.e., d < 1) only takes place for the cases of India (d = 0.55), the 

United Kingdom (0.67), Brazil (0.69) and South Africa (0.73). In all the other countries, 

though the estimates of d are smaller than 1 in some cases, we cannot reject the null 

hypothesis of unit roots (i.e., d = 1). Allowing for autocorrelation, the estimated values 

of d are smaller and mean reversion is now found in the cases of India (0.47), the United 

Kingdom (0.66), Canada and Brazil (0.74). Thus, for India, the United Kingdom and 

Brazil, mean reversion (d < 1) is found irrespective of the specification of the error 

term. For South Africa, it only takes place under no autocorrelation and for Canada only 

under autocorrelation. 

 Table 3 displays the estimates of d using a semiparametric method (Robinson, 

1995) that also uses the Whittle function in the frequency domain. It is a “local” method 

in the sense that it only uses a band of frequencies degenerating to zero. We report the 

results of d only for a selected group of bandwidth numbers, from m = 11 to 20. This 

choice clearly reflects a trade-off between bias and variance: the asymptotic variance is 

decreasing with m, while the bias is growing with m.7 

[Insert Table 3 about here] 

We observe in this table that more cases of mean reversion occur using the 

semiparametric Whittle method. Only for Germany and the United States, is there no 

single case of mean reversion for the selected bandwidth numbers. Evidence of mean 

reversion for all bandwidths is obtained in the cases of the United Kingdom, Italy, Japan 

and South Africa, and the lowest degrees of integration seem to take place for the 

United Kingdom, Japan and South Africa. 

                                                            
7  The estimates here were obtained based on the first differenced data, then adding 1 to the estimated 
values of d. 
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 In Table 4 we focus on the filtered data, and report the estimates of d and their 

corresponding confidence intervals in the same way as in Table 2, that is, using the 

parametric approach of Robinson (1994) for the two cases of uncorrelated and 

autocorrelated (Bloomfield) errors. 

[Insert Table 4 about here] 

 The first thing we observe in this table is that no deterministic terms are required 

in this context. Also, the nonstationary I(1) hypothesis (i.e. d = 1) is rejected in all series 

for the two models presented (uncorrelated and autocorrelated errors).The results are 

very similar for the two cases of uncorrelated and autocorrelated errors. Diagnostic tests 

of the residuals suggest that the uncorrelated model is appropriate in all cases. Thus we 

choose the results in Table 4i).According to these results, we obtain: 

a) Evidence of stationary I(0) behaviour: Russia (-0.41), India (0.02), Brazil (0.08) 

and China (0.11). 

b) Evidence of stationary long memory behaviour (0 < d < 0.5): Germany (0.17) 

and the United Kingdom (0.26).  

c) For the remaining cases, though the values of d are in the stationary region (-0.5, 

0.5) in all cases except Japan, the intervals include values which are above 0.5, though 

still statistically significantly smaller than 1. Point estimates for d are:  France (0.31), 

Italy (0.36), South Africa (0.37), Canada (0.46), USA (0.48) and finally Japan (0.55). 

To sum up, when smooth and sharp breaks are filtered out, current account to 

GDP ratios are stationary in all BRICS countries except South Africa. In the G7 

economies, imbalances tend to exhibit more persistence. While no evidence of 

explosive dynamics (unit roots) is found, long memory behaviour seems to be prevalent, 

even though non-stationarity cannot be ruled out in most cases. Hence, G7 countries 

seem to be able to sustain current account imbalances for longer than BRICS countries, 
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except South Africa. This could reflect a looser financial constraint for G7 countries and 

South Africa, due to deeper financial markets and stronger trust from external creditors. 

However, somewhat surprisingly, the persistence of current account imbalances is not 

clearly related to whether countries experience mostly deficits or surpluses. The divide 

in current account dynamics is mainly between BRICS and G7 countries, whereas 

within both groups there are both countries mainly running deficits and countries more 

often in surplus over the estimation period. This suggests that other factors than the 

external financial constraint are at play, for example exchange rate adjustments or 

domestic determinants of saving and investment. 

We will now provide further evidence of the relevance of our modeling choices. 

Recall that we have used the Fourier approximation to ‘mimic’ the time-varying 

parameter and hence nonlinearity in the series. In Tables 5a and 5b, we present the 

optimum breaks and frequency from the mean reverting function in equation (7) 

alongside the estimated F-statistic that enables us to test for the absence of the nonlinear 

component in equation (6). In other words the F-statistic is computed by comparing the 

sum of squared residuals (SSR) from equation (7) with the nonlinear component 

(unrestricted model) with the SSR from equation (7) without the nonlinear component 

(restricted model). However, the critical values for the F-test is non-standard due to 

nuisance parameters (Becker et al. 2004). Hence, we follow Bahmani-Oskooee et al. 

(2014, 2015) and use Monte Carlo simulations to compute the critical values based on 

10,000 replications. We fixed k at a maximum of 10 and m at a maximum of 7 From 

Panel A of Table 5a and 5b, we observe that the optimum frequency vary from one 

country to the other, with a minimum of 1 and maximum of 10 optimal frequencies. The 

computed F-statistics are in all cases greater than the critical values, even at the one 

percent level, except for Canada (greater at the 10 percent level). Hence, the mean 
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reverting function with the nonlinear component is accepted. Turning to the results from 

panel B of Table 5a and 5b, we observe that there are between 2 to 7 breaks in the 

ratios, thus vindicating the decision to model sharp breaks besides the smooth ones. 

While we do not attempt to provide a full chronology of economic events related to 

statistical breaks, we observe that they tend to occur around global or idiosyncratic 

recessions, oil price shocks and episodes of financial market turbulence. 

[Insert Table 5 about here] 

 Finally, we present the time paths of the current account to GDP ratios in Figure 

2. The sub-figures shows that there are structural shifts in the ratios, and hence points to 

the need to allow for both sharp shifts and smooth breaks in testing for a unit root and/or 

stationarity. We superimpose the predicted time paths from our model on the actual 

time paths, and we observe that the predicted series tracks the dynamic behaviour of the 

actual current account to GDP series well, suggesting that the decision to include the 

dummy variables and Fourier approximations is quite reasonable since the data 

generating process are indeed nonlinear.  

[Insert Table 6 about here] 

 

6. Concluding remarks 

In this paper, we have shown the relevance of long memory and structural breaks in 

modeling the dynamics of current account to GDP ratios in BRICS and G7 countries. 

Specifically, we found that when smooth and sharp breaks are filtered out, current 

account to GDP ratios are stationary in all BRICS countries except South Africa, while 

in G7 economies imbalances tend to exhibit more persistence. Long memory behaviour 

seems to be prevalent in G7 countries, suggesting these economies are able to sustain 

current account imbalances for longer than BRICS countries, except South Africa.  This 
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could reflect a looser financial constraint for G7 countries and South Africa, due to 

deeper financial markets and stronger trust from external creditors. Nevertheless, the 

persistence of current account imbalances is not clearly related to the deficit or surplus 

position of the current account, which suggests that other factors than the external 

financial constraint are at play. The finding that current account to GDP ratios are 

mean-reverting in BRICS and G7 countries after accounting for structural breaks 

suggests that current account positions are sustainable. However, the occurrence of 

large breaks shows that current accounts tend to be characterized by sudden shifts rather 

than gradual adjustments. As sudden shifts can be disruptive, policymakers should try to 

address their underlying causes through structural reforms and policy design, as 

suggested by a number of authors (Milesi-Ferretti and Razin, 1996a,b; Mann, 2002; De 

Mello and Padoan, 2011; Chinn et al., 2014; etc.).  
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Figure 1: Global current account imbalances by group of countries 

 

Note: Global imbalances are calculated as the sum of the absolute values of current account balances of countries for which data are 
available in the World Bank's World Development Indicators database. The database covers most of the world economy, but data for 
some (generally small) countries are missing, implying that global imbalances may be slightly underestimated. Major oil exporters 
include Algeria, Angola, Azerbaijan, Bahrain, Brunei,  Chad, Republic of Congo, Ecuador, Equatorial Guinea, Gabon, Iran, Iraq, 
Kazakhstan, Kuwait, Libya, Nigeria,  Oman, Qatar, Saudi Arabia, Sudan, Timor-Leste, Trinidad and Tobago, Venezuela and Yemen. 
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Figure 2: Current account balance (% of GDP), actual and fitted values  

 

Note: Stars indicate fitted series.  

Source: OECD and authors’ calculations.  
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Figure 2: Current account balance (% of GDP), actual and fitted values (cont.) 

 

Note: Stars indicate fitted series.  

Source: OECD, South African Reserve Bank and authors’ calculations.  
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Table 1: Basic statistics for the current account to GDP ratio 
Country Sample Mean Std. dev. Min Max 

Brazil 
1979Q1-
2016Q1 -1.7 2.3 -6.8 5.0 

Canada 
1961Q1-
2016Q1 -1.7 2.0 -5.0 3.6 

China 
1982Q1-
2016Q1 2.5 2.9 -3.3 10.6 

Germany 
1971Q1-
2016Q2 2.2 3.1 -2.6 9.5 

France 
1973Q1-
2016Q1 0.1 1.3 -2.5 4.4 

United Kingdom 
1955Q1-
2016Q1 -1.1 1.8 -7.2 3.8 

Italy 
1970Q1-
2016Q1 -0.3 2.1 -6.1 4.6 

Japan 
1968Q1-
2016Q2 2.1 1.5 -2.1 5.0 

India 
1980Q1-
2016Q1 -1.6 1.6 -6.2 3.1 

Russia 
1995Q1-
2015Q4 5.9 4.4 -3.3 17.9 

United States 
1960Q1-
2016Q1 -1.6 1.9 -6.3 1.2 

South Africa 
1960Q1-
2016Q1 -1.2 3.7 -11.0 13.9 
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Table 2: Estimates of d based on a parametric method with uncorrelated errors 

i)   Uncorrelated errors 

Country No regressors An intercept A linear time trend 

Brazil 0.71   (0.62,  0.82) 0.69   (0.60,  0.81) 0.69   (0.61,  0.81) 

Canada 0.90   (0.80,  1.03) 0.89   (0.79,  1.02) 0.89   (0.79,  1.02) 

China 0.89   (0.77,  1.04) 0.90   (0.79,  1.05) 0.90   (0.79,  1.05) 

Germany 0.92   (0.84,  1.02) 0.92   (0.84,  1.02) 0.92   (0.84,  1.02) 

France 0.85   (0.73,  1.01) 1.01   (0.86,  1.18) 1.01   (0.87,  1.18) 

United Kingdom 0.67   (0.59,  0.78) 0.67   (0.59,  0.78) 0.67   (0.58,  0.78) 

Italy 0.92   (0.82,  1.05) 0.93   (0.82,  1.06) 0.93   (0.82,  1.06) 

Japan 1.11   (0.98,  1.26) 1.11   (0.98,  1.26) 1.11   (0.98,  1.26) 

India 0.56   (0.46,  0.70) 0.55   (0.45,  0.70) 0.55   (0.45,  0.70) 

Russia 1.08   (0.88,  1.34) 1.14   (0.95,  1.42) 1.14   (0.95,  1.42) 

United States 1.02   (0.95,  1.12) 1.02   (0.94,  1.12) 1.02   (0.94,  1.12) 

South Africa 0.73   (0.64,  0.84) 0.73   (0.64,  0.84) 0.73   (0.64,  0.85) 

ii)   Autocorrelated (Bloomfield) errors 

Country No regressors An intercept A linear time trend 

Brazil 0.76   (0.59,  0.98) 0.74   (0.59,  0.98) 0.74   (0.58,  0.98) 

Canada 0.78   (0.64,  0.96) 0.74   (0.60,  0.96) 0.74   (0.60,  0.96) 

China 0.77   (0.57,  1.10) 0.80   (0.60,  1.12) 0.81   (0.58,  1.12) 

Germany 1.01   (0.86,  1.24) 1.01   (0.85,  1.23) 1.01   (0.85,  1.23) 

France 0.72   (0.54,  1.02) 0.95   (0.59,  1.51) 0.95   (0.61,  1.52) 

United Kingdom 0.66   (0.50,  0.85) 0.64   (0.51,  0.84) 0.64   (0.47,  0.84) 

Italy 0.89   (0.67,  1.22) 0.90   (0.68,  1.22) 0.90   (0.67,  1.22) 

Japan 0.90   (0.67,  1.22) 0.89   (0.63,  1.21) 0.89   (0.64,  1.21) 

India 0.49   (0.33,  0.69) 0.47   (0.32,  0.69) 0.47   (0.32,  0.69) 

Russia 0.72   (0.45,  1.11) 0.74   (0.44,  1.24) 0.75   (0.44,  1.24) 

United States 1.01   (0.88,  1.21) 1.00   (0.87,  1.20) 1.00   (0.87,  1.20) 

South Africa 0.76   (0.53,  1.04) 0.74   (0.53,  1.06) 0.73   (0.54,  1.06) 
In bold, the most appropriate specifications according to the deterministic terms. 
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Table 3: Semiparametric estimates of d (Robinson, 1995) 

Country 11 12 13 14 15 16 17 18 19 20 

Brazil 0.900 0.860 0.926 0.993 1.035 0.894 0.790 0.814 0.836 0.865 

Canada 0.861 0.823 0.842 0.861 0.808 0.806 0.820 0.782 0.709 0.729 

China 0.745 0.812 0.756 0.773 0.786 0.837 0.788 0.806 0.809 0.816 

Germany 1.031 0.885 0.911 0.949 0.967 0.940 0.967 0.932 0.927 0.959 

France 0.841 0.842 0.803 0.756 0.684 0.658 0.689 0.713 0.700 0.722 

United 
Kingdom 

0.369 0.466 0.425 0.466 0.500 0.525 0.562 0.607 0.602 0.630 

Italy 0.643 0.531 0.528 0.600 0.631 0.637 0.665 0.699 0.759 0.761 

Japan 0.429 0.431 0.532 0.592 0.552 0.596 0.586 0.575 0.610 0.639 

India 0.697 0.773 0.810 0.803 0.562 0.596 0.631 0.575 0.599 0.555 

Russia 0.719 0.789 0.851 0.938 0.940 0.991 0.945 0.973 0.968 1.015 

United States 0.885 0.984 1.023 1.117 1.165 1.206 1.288 1.130 1.140 1.150 

South Africa 0.154 0.191 0.257 0.327 0.360 0.364 0.377 0.429 0.475 0.501 

Lower 5% 0.752 0.762 0.771 0.780 0.787 0.794 0.800 0.806 0.811 0.816 

Upper 5% 1.247 1.237 1.228 1.219 1.212 1.205 1.199 1.193 1.188 1.183 

In bold, evidence of mean reversion (d < 1) at the 5% level. 
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Table 4: Estimates of d for the sharp and smooth breaks filtered data  

i)  No autocorrelation 

Countries No regressors An intercept A linear time trend 

Brazil 0.08  (-0.15,  0.36) 0.08  (-0.16,  0.36) 0.08  (-0.16,  0.36) 

Canada 0.46  (0.27,  0.68) 0.46  (0.27,  0.68) 0.46  (0.26,  0.69) 

China 0.11  (-0.09,  0.37) 0.11  (-0.09,  0.37) 0.11  (-0.09,  0.37) 

France 0.31  (0.03,  0.65) 0.32  (0.03,  0.95) 0.49  (0.03,  0.96) 

United Kingdom 0.26  (0.13,  0.43) 0.26  (0.12,  0.43) 0.26  (0.12,  0.43) 

Germany 0.17  (0.00,  0.37) 0.17  (0.00,  0.37) 0.17  (0.00,  0.37) 

India 0.02  (-0.20,  0.31) 0.02  (-0.20,  0.31) 0.02  (-0.20,  0.32) 

Italy 0.36  (0.21,  0.55) 0.37  (0.21,  0.58) 0.39  (0.22,  0.59) 

Japan 0.55  (0.34,  0.80) 0.56  (0.35,  0.81) 0.56  (0.35,  0.81) 

Russia -0.41  (-0.76,  0.06) -0.41  (-0.77,  0.06) -0.41  (-0.77,  0.06) 

South Africa 0.37  (0.24,  0.54) 0.37  (0.24,  0.54) 0.37  (0.24,  0.54) 

United States 0.48  (0.32,  0.67) 0.48  (0.32,  0.68) 0.48  (0.32,  0.68) 

i)  Autocorrelated errors 

Countries No regressors An intercept A linear time trend 

Brazil 0.08  (-0.07,  0.23) 0.08  (-0.07,  0.23) 0.08  (-0.07,  0.23) 

Canada 0.46  (0.34,  0.59) 0.46  (0.34,  0.59) 0.46  (0.34,  0.59) 

China 0.11  (0.00,  0.24) 0.11  (0.00,  0.24) 0.11  (0.00,  0.24) 

France 0.31  (0.14,  0.49) 0.32  (0.14,  0.80) 0.46  (0.14,  0.81) 

United Kingdom 0.26  (0.17,  0.35) 0.26  (0.17,  0.35) 0.26  (0.17,  0.35) 

Germany 0.33  (0.24,  0.42) 0.33  (0.24,  0.42) 0.33  (0.24,  0.42) 

India 0.02  (-0.11,  0.18) 0.02  (-0.11,  0.18) 0.02  (-0.11,  0.18) 

Italy 0.37  (0.28,  0.47) 0.37  (0.28,  0.47) 0.37  (0.28,  0.47) 

Japan 0.55  (0.43,  0.69) 0.56  (0.43,  0.70) 0.56  (0.44,  0.70) 

Russia -0.41  (-0.61,  0.18) -0.41  (-0.61,  0.18) -0.41  (-0.62,  0.18) 

South Africa 0.37  (0.29,  0.46) 0.37  (0.29,  0.46) 0.37  (0.29,  0.46) 

United States 0.48  (0.38,  0.58) 0.48  (0.38,  0.59) 0.48  (0.38,  0.59) 
In bold, the most appropriate specifications according to the deterministic terms. 
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Table 5a: Estimation results for the Mean Reverting function in Equation (7) for the 
BRICS Countries 

Panel A: The results for optimum frequency and the F-statistic and its critical values 

Current 
Account 

Optimum 
frequency 

F stat 90% 95% 97.5% 99% 

Brazil 1 17.0377 2.638 3.281 4.047 4.684 

Russia 9 10.066 2.488 3.305 4.071 5.111 

India 4 31.262 2.421 3.200 3.979 5.424 

China 10 47.499 2.241 3.139 3.771 4.977 

South Africa 7 15.255 2.439 3.124 3.527 4.593 

Panel B: The results for sharp drift dates in Equation (7) 

Countries Break dates 

Brazil 1983.3 1987.1 1990.2 1995.1 2002.3 2006.1  

Russia 1998.3 2000.1 2002.1 2004.2 2009.2 2011.1 2013.1

India 1995.1 2004.2      

China 1985.1 1992.4 2000.1 2004.4 2008.1 2011.4  

South Africa 1969.2 1974.3 1980.2 1987.3    
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Table 5b: Estimation results for the Mean Reverting function in Equation (7) for the 
G7 Countries 

Panel A: The results for optimum frequency and the F-statistic and its critical values 

Current 
Account 

Optimum 
frequency 

F stat 90% 95% 97.5% 99% 

Canada 5 2.226 2.177 2.730 3.582 4.983 

France 10 11.165 2.274 2.883 3.637 4.587 

Germany 5 7.163 2.405 3.104      3.708 4.806 

Italy 2 45.134 2.453 3.046 3.843 5.531 

Japan 2 35.254 2.226 2.857 3.520 4.981 

United 
Kingdom 

9 28.487 2.251 3.040 3.593 4.563 

United States 10 45.162 2.249 3.154 3.813 4.467 

Panel B: The results for sharp drift dates in Equation (7) 

Countries Break dates 

Canada 1969.2 1974.3 1980.3 1986.1 1991.1 1999.4  

France 2003.1 2005.9 2006.8 2007.6 2009.8 2012.1  

Germany 1972.3 1978.4 1983.2 1988.1 1993.4 1998.3 2005.2 

Italy 1975.2 1980.1 1984.2 1988.4 1993.2 1998.4  

Japan 1974.1 1980.2 1987.1 1993.1 1997.4 2002.1 2011.1 

United Kingdom 1964.2 1970.1 1978.3 1986.4 1993.2 2007.1  

United States 1973.1 1980.2 1987.4 1993.2 1999.1 2004.1 2009.1 

 


