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International Co-movements and 

Determinants of Public Debt

This paper provides evidence of significant international co-movements of 

public debt in the form of the common global and regional factors. International 

events such as the global financial crisis and regional sovereign debt crises 

suggest the existence of global and regional factors that can generate 

synchronizations of public debt across different countries. In contrast with 

previous studies that are focused mostly on domestic economic fundamentals in 

explaining public debt, this paper finds distinct global factors in the public 

debt-to-GDP ratio, both from principal components analysis and the Bayesian 

dynamic factor model. We show that the global factor accounts for a significant 

fraction of the variation of public debt often more substantial than those 

explained by domestic variables in many countries. We also find significant 

regional factors in public debt, especially for the Eurozone member states. 

Keywords: Public Debt, Co-Movements, Dynamic Factor Model, Bayesian Estimation

JEL Classification: C33, C38, E63, H63



1 BOK Working Paper No. 2020-15

Ⅰ. Introduction

A traditional view on public debt suggests that an individual country 

accumulates public debt as a consequence of its economic conditions, mainly 

through the accumulation of government deficits. Imposing this viewpoint, 

one could argue that public debt is largely determined by the economic 

fundamentals of a country, such as primary surplus, the growth rate of GDP, 

the inflation rate, as well as its political and institutional background. Indeed, 

they are proven to be important determinants of public debt for an individual 

country (Barro, 1979; Roubini and Sachs, 1989).1) However, there can be 

other exogenous or non-domestic factors that affect public debt significantly. 

For example, the events around the recent sovereign debt crisis in the 

Eurozone that followed the global financial crisis (GFC) have signaled that 

public debt is not purely determined within a country’s borders. It could 

spread out like a contagion. Spillover effects occur in our inherently fluid 

society, as turbulence inside one country tends to spread to others through 

the flow of people, goods, and information. Thus, we expect a synchronization 

phenomenon or commonalities in major economic variables. Therefore, we 

are interested in examining how significant such commonality effects are in 

public debt and what impacts they have on public debt of individual countries. 

Indeed, the literature has established evidence of common forces that 

affect many countries in the global economy simultaneously. Earlier work 

investigates commonalities in business cycles across countries and presents 

empirical results of the so-called global business cycle. For example, Kose, 

Otrok, and Whiteman (2003) have investigated the dynamic properties of 

GDP growth rates in the global economy and found evidence of a significant 

global factor capturing co-movements of economic activity throughout the 

1) There is a large body of literature that examines the effects of public debt on economic growth rates. Reinhart 
and Rogoff (2010) argue that public debt higher than 90% could undermine GDP growth. This line of 
argument has been recently challenged by Chudik et al. (2017). Arčabić et al. (2018) also finds that there 
might be no unique value of the threshold debt ratio that hurts economic growth. They note that the 
inter-temporal effect of public debt on economic growth is weak. Instead, the effect of economic growth on 
public debt is strong. 



International Co-movements and Determinants of Public Debt 2
 

world economy. They argue that the global factor can explain a significant 

proportion of business cycles in developed countries, while country-specific 

components are more critical in developing countries (see also Crucini et 

al., 2011, and Del Negro and Otrok, 2008). Global co-movements have also 

been demonstrated for other key macroeconomic variables, such as sovereign 

credit risk (Longstaff et al., 2011), inflation rates (Neely and Rapach, 2011), 

long-term sovereign bond yields among OECD countries (Bhatt, Kishor, and 

Ma, 2017), and public spending (Albanese and Modica, 2010). In this paper, 

we show that global and regional co-movements also exist in public debt, 

and they can be affected by exogenous factors and economic shocks within 

the global economy. Yet, the literature has not examined such commonalities 

in public debt at the global or regional level. 

This paper provides evidence of significant international co-movements 

of public debt, in the form of common global and regional factors. As a 

reference for performance, we also examine the determinants of public debt, 

especially regarding previously neglected foreign factors that could affect 

public debt. Therefore, the motivation of this paper is to pay attention to 

global and regional factors as important determinants of public debt. Our focus 

yields several implicit econometric issues to address. Initially, the 

significance of modeled global and regional factors capturing co-movement 

can be assessed. Then, we examine the extent to which global and regional 

factors contribute to explaining the variation of public debt over time. Finally, 

we investigate the role of these factors in explaining public debt and show 

empirical evidence that they reflect better the evolution of public debt than 

its domestic determinants.

There are a few reasons why global and regional co-movements in public 

debt could exist, and they are significant in the global economy.

First, global and regional business cycles can affect the economic activities 

of many countries, causing synchronization, which may be getting stronger 

in the last three decades due to globalization. Global value chains and 

intensive international trade interconnect countries through cross-border 

production lines. Furthermore, the global financial cycle affects the financial 
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intermediation of those countries (Rey, 2015), thereby strengthening the 

world business cycle. Based on that, international business cycles can result 

in co-movements of government revenues, expenditures, and public debt. 

Additionally, global and regional shocks can cause common movement 

because of interconnected trade and debt markets. The sovereign debt crisis 

in the Eurozone and the global financial crisis have served as a reminder 

of this possibility, causing a chain reaction of decreasing economic growth 

and increasing public debt across Europe and the rest of the world. 

Second, multinational policy coordination could generate co-movements 

of public debt. For example, the European Union (EU) requires its members 

to limit their fiscal deficit within 3 percent of GDP each year and to keep 

the debt-to-GDP ratio of less than 60 percent. To enforce the mandate, 

the EU has implemented a series of measures to mitigate public debt and 

has imposed penalties in case of violations. In particular, public debt 

management has become an important agenda since the global financial crisis, 

and an increasing effort is being directed to deal with the high levels of public 

debt. Other multilateral decisions and confederations, not even necessarily 

related to public debt, could also affect a country’s balance sheet. Examples, 

including the United Nation’s Paris Agreement commitments to fight climate 

change through economic aid and regulation, are extremely abundant and 

could jointly affect public debt for countries across the world.

Third, countries' institutional and structural resemblances could lead to 

conducting a similar fiscal policy as a whole. For instance, the literature 

shows that countries with a parliamentary government tend to perform 

“poorly” at mitigating fiscal imbalances (cf. Alesina and Tabellini, 1990; 

Alesina and Perotti, 1995; Persson and Tabellini, 2004). Structural changes 

in the global economy, financial globalization, and rising income inequality 

can affect public debt by pushing governments, without explicit coordination, 

to choose a higher level of debt to facilitate better consumption smoothing 

(Azzimonti et al., 2014). The international co-movements in interest rates, 

as shown in Bhatt et al. (2017), can also create synchronization in public 

debt. Indeed, Blanchard (2019) asserts that interest rates lower than GDP 
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growth rates can make a case for fiscal expansion and, thus, higher public 

debt in many advanced countries. 

Since economic activity in a set of countries is affected by shared global 

or regional economic trends, institutional structures, and internal policies, 

the common dynamics should be accounted for. For the most part, previous 

studies do not account for such factors but rely largely on domestic 

determinants of public debt. In addition to estimating the global and regional 

factors, we study the significance of the factors, their effects, and 

interactions with key macroeconomic variables of individual countries. 

The rest of the paper is organized as follows. Section Ⅱ discusses data and 

methodology, and Section Ⅲ gives the estimation results and interpretations. 

In Section Ⅳ we investigate determinants of the public debt factors deploying 

various additional analyses. Finally, in Section Ⅴ, concluding remarks are given.

Ⅱ. Data and Methodology

Our main variable is the annual debt-to-GDP ratio from the Historical 

Public Debt Database published by the IMF and presented in Abbas et al. 

(2010). To obtain a balanced panel, we have selected 115 countries with 

ample data availability and international comparability for the period from 

1980 to 2015. To maximize the number of observations, we interpolated data 

using consecutive year averages when one or two observations were missing.

We also amass various domestic variables about fiscal and monetary 

policy. We draw data from the World Development Indicators (WDI) database 

published by the World Bank, the FRED database, and the IMF’s International 

Financial Statistics. Fiscal variables include government spending, 

government revenue, primary balance, tax revenue, and a measure of 

government effectiveness. Here, the primary surplus is calculated as the 

difference between government revenues and expenditures plus interest 

payments, as the percentage of GDP. The government effectiveness indicator 

was obtained from the World Governance Indicators of the World Bank. On 
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the monetary side, we use money supply, inflation, real interest rate, 

government bond rates, foreign reserves, real effective exchange rate, and 

interest rate differentials to German bonds. In addition, the GDP growth rate, 

the measure of productivity, and oil prices are included as real sector indicators 

affecting debt. The GDP growth rate is based on local currency data from the 

WDI database. Productivity is calculated as the ratio of real GDP and 

employment, and the real oil price is the global price of Brent crude oil deflated 

by the national CPI. Table A1 in the Appendix lays out the complete set of 

variables and their sources. 

We consider nine geographical regions in our analysis: (1) Asia, (2) 

Australia & Oceania, (3) Caribbean, (4) European Monetary Union (EMU), 

(5) non-EMU European countries, (6) Latin America, (7) the Middle East and 

North Africa (MENA), (8) Sub-Saharan Africa, and (9) U.S. & Canada. The 

assignment of groups is done primarily based on the geographical proximity 

of countries. As a few nuanced exceptions, we separate EMU from non-EMU 

European countries because the former is a more homogenous group with a 

single currency, and we single out U.S. and Canada due to their heavier 

economic weight compared to other countries in the region. 

Figure 1 presents the plots of the debt-to-GDP ratio for 115 countries 

divided into nine different regions, where a thick black line plots a median 

value of debt ratio. Based on the plots, it is hard to distinguish any obvious 

pattern of co-movement across the regions. The median values for the 

regions of Asia and MENA are relatively constant over time, lingering around 

50 percent of GDP. On the other hand, there is a clear upward trend in the 

regions of the Caribbean, EMU, and US & Canada, especially around the 

financial crisis. Noticeable volatility is present in both non-EMU and Latin 

America regions marked by relative ups and downs. Although there are no 

evident commonalities across the regions, we observe many similarities 

within regions. Understandably, EMU countries have the most prominent 

degree of co-movements among all nine regions. At the same time, countries 

in other regions also seem to be similar in terms of the trend in debt-to 

GDP ratios, which is particularly evident towards the end of the sample. 
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1. Principal Components Analysis

As a preliminary analysis, we begin by estimating the co-movements of 

the public debt of 115 countries using principal components analysis (PCA). 

PCA is one of the most popular methods used to illustrate co-movements 

in panel data. 

Suppose a panel data in a form ,       One can consider 

the following factor model:

   (1)

where    ′   is a × vector of latent factors that captures 

commonalities across   individuals,   ′ with  being the associated 

factor loadings, and    ′ represents idiosyncrasies of each individual 

 . The estimated factor matrix   contains the eigenvectors associated with the 

Figure 1. Plots of Debt/GDP Ratios by Region

Note: The thick black lines represent median debt ratios for each region.
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first  largest eigenvalues of the square matrix ′  multiplied by  and 

the factor loadings can be constructed as  ′. The unknown number 

of factors, , can be determined by the information criteria suggested by Bai 

and Ng (2002):

 ln
 ln (2)

where 


 




  



 
′ and  min  PCA is one 

of the most popular methods used to illustrate co-movements in data. 

Despite the popularity and convenience, we wish to point out a few caveats 

of PCA, especially compared to the dynamic factor model below. First, it 

is challenging to associate the estimated factors with observable measures, 

and such a task can easily turn into a guess-and-check exercise. For 

example, in cases where there are group-level (e.g., regional) factors in 

addition to the common (e.g., global) factors, PCA would not be able to 

distinguish between them. Second, PCA assumes that the contribution of each 

estimated factor to the variation of data is constant over time in a given 

sample period. However, it is likely the significance of each of the factors 

changes over time. For example, the contribution of the estimated global 

factor can be higher during the financial crisis. Finally, it is assumed in the 

PCA that the factor loadings are constant throughout the sample period, 

implying that the sensitivity of individuals to a common factor does not 

change. This assumption is somewhat restrictive. Thus, we use PCA only 

as a preliminary analysis. 

2. Dynamic Factor Model

To examine common factors of public debt, we use a dynamic factor model 

(DFM). We estimate the unobserved global and regional factors of the 

debt-to-GDP ratio. We follow Del Negro and Otrok (2008) and consider 



International Co-movements and Determinants of Public Debt 8
 

the following dynamic factor model, which allows for time-varying factor 

loading parameters and stochastic volatility, as employed in Bhatt et al. 

(2017), among others. 

      ′   (3)

where    is the debt-to-GDP ratio of the country  at time . Here,  denotes 

the deterministic term, for which we include a constant. In this model, we 

decompose the factor into two different factors. First,   denotes the global 

factor that affects all countries contemporaneously at time .  is the 

time-varying factor loading of the global factor, and it denotes the 

heterogeneous response of each country to the global factor. Second,  includes 

regional factors at time , and it is given as a vector considering nine 

geographical regions. The th element of the vector   denotes the regional 

factor of the th region. Here,   denotes the time-varying factor loading 

parameters of regional factors; it is a row vector whose elements are non-zero 

if they correspond to the region of country , and are zero otherwise. Thus, 

we can evaluate different regional factors that are orthogonal to the global factor 

and other regional factors.  is the error term that captures country-specific 

dynamics as well as measurement errors in the data. 

We let    ′ and assume that it follows a random walk process:

      (4)

where  ∼∑  and is independent across . We assume that both factors 

and country-specific components follow autoregressive processes of order  and 

, respectively: 
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(5a)

  
       

      



 
 , for    (5b)

      
 (5c)

where 
 ∼

 
 ∼

  and  ∼
  We estimate the model 

assuming a stationary AR(2) process with   and    for the global and 

regional factors and for country-specific component. For the purpose of 

identification, we let 
  

     We also assume that each of the 

time-varying stochastic volatility of the factors and the country-specific 

components follow a random walk:


   

 

 (6a)


    

 

 (6b)

     
 (6c)

where 
 ∼ 

 ∼ and  ∼. We assume that volatility 

shocks in the above are orthogonal to each other, and 
  

     for 

the initial values of the stochastic volatility terms. 

The above dynamic factor model with time-varying parameters and stochastic 

volatilities is estimated by using the Bayesian MCMC procedure for which we 

apply the usual Gibbs-sampling algorithms. The prior for each of the factor 

loading parameters is N(0,1), and we follow Del Negro and Otrok (2008) for 

the usual assumptions regarding the distributions of the parameters in the above 

models. Technical details of the estimation procedures, including the prior 

distributions of the parameters and the Gibbs sampler, are provided in the 

Appendix of Del Negro and Otrok (2008). 

The DFM permits us to measure the relative contribution of global, 

regional, and country-specific factors to the variations in public debt of each 

country, as described in Crucini et al. (2011). The variance of the observable 

debt-to-GDP ratio can be decomposed into global, regional, and 



International Co-movements and Determinants of Public Debt 10
 

country-specific component as follows:

  
  

    (7)

The variance decomposition can be given as a ratio of each of the 

right-hand side terms in (7) over  . For example, the variance 

decomposition due to the global factor is 
   .

Ⅲ. Estimation Results 

1. Preliminary Results from Principal Components Analysis 

As a preliminary analysis, we examine the results from the PCA. In our 

estimation of PCA models, the estimated number of factors is five in all cases, 

following the information criteria . In Figure 2, we provide the plot of 

the estimated first PC, which is intrinsically the most important. With our 

specifications, the first PC shows an upward pattern beginning from the 1980s 

until around 2000. Later, we will compare this plot with the estimated global 

factor from the DFM. In Table 1, we report the results from PCA on the relative 

contribution of each of the principal components to the variation of public 

debt. We provide these results using the full sample and two sub-samples, 

Table 1. Variance Decomposition from the PCA - Total

Principal
Components

Full Sample 1980-2000 2001-2015

% Explained Sum % Explained Sum % Explained Sum

PC 1 0.839 0.839 0.918 0.918 0.916 0.916

PC 2 0.100 0.939 0.050 0.968 0.063 0.980

PC 3 0.030 0.969 0.015 0.983 0.011 0.991

PC 4 0.011 0.980 0.006 0.989 0.004 0.995

PC 5 0.006 0.986 0.003 0.992 0.002 0.997
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1980-2000 and 2001-2015, respectively. The results show that there are strong 

co-movements in public debt. The first PC explains 83.9 percent of the variation 

in public debt in the full sample, and it explains 91.8 and 91.6 percent of 

the variation in 1980-2000 and 2001-2015 sub-samples, respectively. Thus, 

principal components analysis reveals a very high degree of co-movements in 

public debt. These are striking results. However, compared with the results from 

the DFM below, these results look over-estimated.2) Actually, such strong 

commonality effects are found from some papers when PCA is used to analyze 

global factors of some key economic variables. 

We use the variance decomposition based on the PCA to evaluate the 

relative contribution of the factor to the variation of public debt in each 

country. We let  denote the standardized variable of  and  is the 

corresponding error term. Since  
′  the variance of the 

standardized public debt () of each country can be decomposed into

2) For example, Pan and Singleton (2008) and Longstaff et al. (2011) examine commonality in sovereign credit 
spreads using PCA and find that the first principal component explains over 96 percent of the variation in 
sovereign CDS. They note that sovereign credit risk is more closely related to the principal component factor 
than domestic economic fundamentals.

Figure 2. Estimated Global Factor, First PC and Fourier Approximation

Note: The right axis represents estimates based on Fourier approximation.
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  (8)

where 
 

 denotes the variance explained by the common factor, and 

 
 is the variance of the corresponding idiosyncratic component. As the 

variance of the factor term is standardized to unity for an identification purpose, 

we can simply calculate the explained variance of the common factor as  


3) 

Since the first PC explains a large portion of the variation in public debt, we 

use the first PC for the factor  and examine the relative contribution of the 

factor to the variation of public debt in each country. The results are presented 

in Table 2, where we report the summary results of different regions using the 

full sample as well as in the 1980-2000 and 2001-2015 sub-samples. Overall, 

the average of the relative contribution of the first PC for all the countries 

(world average) is 38.2 percent in the full sample, and 45.0 or 57.2 percent 

3) Instead of calculating the explained variance this way, one can also run the regression of public debt against 

the estimated factor. Note that the explained variance result can be replicated with the   value from this 
regression; see Sul (2019).

Table 2. Variance Decomposition at the Country Level from the PCA

 Average Value by Region
Full Sample 1980-2000 2001-2015

PC Country PC Country PC Country

Eurozone 0.486 0.514 0.629 0.371 0.546 0.454

Non-Eurozone 0.331 0.669 0.317 0.683 0.646 0.354

South America 0.373 0.627 0.229 0.771 0.556 0.444

Asia 0.314 0.686 0.507 0.493 0.661 0.339

Sub-Saharan Africa 0.327 0.673 0.575 0.425 0.589 0.411

Australia and Oceania 0.340 0.660 0.444 0.556 0.506 0.494

Caribbean 0.536 0.464 0.322 0.678 0.588 0.412

Middle East & North Africa 0.453 0.547 0.215 0.785 0.524 0.476

U.S. & Canada 0.280 0.720 0.810 0.190 0.530 0.470

World Average 0.382 0.618 0.450 0.550 0.572 0.428

 Note: The first principal component (PC) has been used to examine the contribution of the factor to the 
variation of the public debt of each county. The average value in each region is given here.
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in two sub-samples, respectively. These results are lower than the results in the 

above from the overall PCA, and they can be compared to the corresponding 

results from the DFM below. 

2. Results from the Bayesian DFM

In Figures 3(a) and (b), we present the plots of the estimated global and 

regional factors, along with their medians and the 5th and 95th percentiles. 

Figure 3. Estimated Factors

(a) Estimated global factor

(b) Estimated regional factors
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Tight confidence intervals of the global factor in Figure 3(a) point towards 

precise estimation. Visually, it is interesting to observe that the global factor 

is closely related to the first PC discussed above and a common nonlinear 

trend based on the Fourier function.4) The combined plots of these estimates 

are provided in Figure 2. From Figure 3(b), we observe that the confidence 

intervals for the regional factors of Asia, EMU, and Africa are also tight. 

However, broad confidence intervals occurring at various times for the regional 

factors of the Caribbean, non-EMU, MENA, and U.S. & Canada reveal their 

estimates are comparatively lacking in precision. 

The plot of the global factor shown in Figure 2 and Figure 3(a) highlights 

the periods associated with various debt crises that took place within the past 

few decades. There is a distinct increase in the global factor that started in 

the early 80s, which briefly plateaued going into the 90s before going down. 

The sharp increase in the debt ratio in the 1980s is at least in part due to 

the Latin American debt crisis, often referred to as "La Década Perdida" or 

"The Lost Decade," which originated in late 1970s. The downward trend was 

briefly halted around 1997, coinciding with the onset of the Asian crisis. Another 

steep decline took place in the early 2000s, which continued well into the 

doorsteps of the recent financial crisis before making a noticeable reversal. 

Looking at the regional factors, as shown in Figure 3(b), the EMU regional 

factor experienced a plunge towards the end of the 90s, which continued 

until the financial crisis. Thus, the introduction of the Euro in 1999 most 

likely prompted the member states to bring their debt ratios to sustainable 

levels. Obviously, such ambitions were short-lived, since the EMU regional 

factor sharply increased after the financial crisis in 2007. The sharp increase 

in the regional factor caused by the financial crisis, however, is only apparent 

4) For a robustness check, we have estimated the global factor using a common nonlinear break. For this, we 
have considered a Fourier function with cumulative frequencies following Enders and Lee (2012). For this, 
we have estimated a common nonlinear deterministic function that can possibly exist for all cross-sectional 
units with   ∑ 

 sin cos   , where  is the debt ratio of each country 
and m is the number of cumulative frequencies. Using the information criteria for a maximum value of m 
less than 5, we chose    . We present the plot of the estimated Fourier function in Figure 2. We find that 
the overall trend and shape of the estimated common Fourier function looks similar to those of the estimated 
global factor from the DFM and the first PC.
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in the EMU region. The regional factor of Asia, for instance, has been on 

the rise since the Asian crisis of the mid-90s, whereas Australia & Oceania 

region has its factor steadily dropping since the beginning of the 2000s. Sharp 

increases in debt ratios can be observed in the early 80s in the regions of 

Latin America and Sub-Saharan Africa. 

One of the big advantages of the DFM is that it provides useful and unique 

information through the variance decomposition given in equation (7). Unlike 

the PCA, the variance decomposition from the DFM allows us to evaluate the 

time-varying contributions of each of the global, regional, and idiosyncratic 

components to the variation of the debt-to-GDP ratio of each country. Two 

questions motivate us: (i) To what extent is the debt ratio of each country 

explained by the global and regional factors, respectively? (ii) Are there any 

distinguishable patterns in the relative contributions of the factors in major 

countries or different regions? 

We first want to examine the average values of the relative contributions 

of each of the global, regional, and country-specific factors, as they are changing 

over time. The relative contributions refer to as the time-varying variance 

decomposition of each factor, and they are obtained from (7). Table 3 provides 

the summary results for the entire period and the two sub-sample periods of 

1980–2000 and 2001–2015, respectively. Looking at the results with the full 

Table 3. Variance Decomposition at the Country Level from the DFM 

Regions
Full Sample 1980-2000 2001-2015

Global Regional Country Global Regional Country Global Regional Country

World 0.30 0.11 0.52 0.34 0.10 0.49 0.24 0.13 0.55

Asia 0.39 0.11 0.40 0.43 0.09 0.39 0.34 0.14 0.41

Australia & Oceania 0.44 0.08 0.41 0.50 0.07 0.37 0.35 0.10 0.47

Caribbean 0.14 0.05 0.73 0.18 0.05 0.70 0.09 0.06 0.77

EMU 0.23 0.18 0.50 0.28 0.16 0.48 0.15 0.22 0.54

non-EMU 0.20 0.10 0.63 0.24 0.10 0.56 0.12 0.09 0.72

Latin America 0.25 0.10 0.59 0.25 0.08 0.62 0.24 0.12 0.55

MENA 0.33 0.07 0.53 0.35 0.06 0.55 0.32 0.09 0.52

Sub-Saharan Africa 0.13 0.23 0.59 0.15 0.23 0.57 0.09 0.25 0.61

U.S. & Canada 0.56 0.07 0.27 0.64 0.06 0.22 0.44 0.09 0.34

Note: The average value of the relative contributions of each of the factors is given here.
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sample, we find that the global factor makes up, on average, about 30 percent 

of the variations in debt-to-GDP ratios in the world. The average relative 

contribution of the regional factor is 11.4 percent, whereas the contribution 

of the country-specific factors is 52.2 percent. Among the regional averages, 

U.S. & Canada has the highest share explained by the global factor, which stands 

at 56 percent, whereas Sub-Saharan Africa has the highest share of the regional 

factor, followed by the EMU region.5) The results from using two sub-samples 

are similar, while the relative contribution of the global factor is 24 percent. 

These results are a little lower than those from the PCA, but they show the 

presence of significant global and regional factors in public debt. 

We present the plots of the time-varying relative contributions of each factor 

in Figures 4a-4e, for each country by some regions of Asia, EMU, non-EMU, 

Latin America, and US & Canada, respectively. For the sake of brevity, we report 

the plots in other regions in the Appendix (Appendix Figures A1-a ~ A1-d). 

We observe that the influence of the global factor has been diminishing after 

the financial crisis period, reaching negligible figures in some countries. In Asia, 

for instance, as noted in Figure 4a, countries like South Korea, Japan, Singapore, 

and Sri Lanka have been experiencing a decline in the share of the global 

factor. During the “Lost Two Decades,” Japan has gone through endless fiscal 

expansion along with unprecedented monetary easing, and the results show 

that the regional debt factor is not pronounced for Japan. However, for counties 

like Indonesia, Malaysia, and Thailand, the share of the global factor has slightly 

picked up during the late 90s. There were heightened efforts by all three 

countries during the 90s to establish integrational programs to boost the 

economic growth, which lead to the establishment of IMT-GT (stands for 

Indonesia-Malaysia-Thailand -Growth Triangle). 

The results on the relative contributions are very different for EMU 

countries (Figure 4b). In particular, there is a uniform decline in the relative 

importance of the global factor. For Greece and Ireland, the share of global 

5) A summary of the relative contribution of the factors for each country is provided in the Appendix Table A2. 
It seems clear that for almost all countries the debt ratio is explained by the global and regional influence to 
a certain degree, except for some prominent countries. 
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Figure 4. 
a. Variance decomposition results for the Asian region

b. Variance decomposition results for EMU region
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c. Variance decomposition results for non-EMU countries

d. Variance decomposition results for Latin American region

e. Variance decomposition results for U.S. & Canada 
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factor reaches as low as 0.03 and 0.05, respectively, towards the end of 

the sample. These two countries were in the center of the European debt 

crisis. Remarkably, not only those periphery countries, but also the core 

countries, such as Germany and France, also have relatively low shares explained 

by the global factor. Instead, the regional factor plays a more important role 

in their debt ratios, a phenomenon that can be referred to as the “EMU 

integration effect.” On the contrary, it is clear from Figure 4c that the regional 

factor plays a much less significant role for non-EMU countries, such as Norway 

and Switzerland, for which the country-specific factor dominates the regional 

factor in explaining fluctuations in the debt ratio. In short, the dynamics of 

the debt ratio for EMU and non-EMU countries are unique. A series of policy 

rules and agreements on the part of EU and Eurozone countries, such as the 

European Stability Mechanism and the Fiscal Stability Treaty, may have had 

an impact on the debt ratios of Eurozone countries, while countries outside 

of the Eurozone and especially EU remained unaffected. 

Considering Latin America, as shown in Figure 4d, the general trend in 

the region is consistent with the overall behavior across countries: the share 

of the global factor has been decreasing. The exceptions are Bolivia, Brazil, 

and El-Salvador, where there is an upsurge in the share of the global factor 

around the time of the financial crisis. Further, the trend seemingly reversed 

after the crisis. The heightened share of the global factor in El-Salvador 

starting around 2000 coincides with the decision of its government to peg 

its currency against the U.S. dollar. The pegged currency might have 

consequently limited the ability of the government to inflate away from its 

ever-rising debt. The results for U.S. and Canada (Figure 4e) very closely 

emulate each other, as expected, but the U.S. has a lot more idiosyncrasy 

compared to Canada. 

The results regarding variance decomposition also reflect in the degree 
of dispersion in explained variances, as shown in Figure 5. The figure shows 
how the amount of variance explained by global, regional, and idiosyncratic 
components vary across countries throughout our sample period. Accordingly, 
we can see that variance explained by the global factor has undergone a nearly 
monotonic decline in dispersion. The same is true for the idiosyncratic part 
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of the explained variance. Conversely, the regional factor’s share has not 
changed significantly over time. These results are in line with the recent 
findings in the literature, which point to the period known as the Great 
Moderation in the global economy, associated with lowered volatility in the 
international business cycles.6) 

Ⅳ. Determinants of Public Debt

Next, we examine the determinants of public debt, while paying attention 

to the role of the global and regional factors of public debt. We adopt three 

different approaches. 

1. Panel Data Models

We first address this issue using panel data models. The motivation of 

our analysis is in line with the literature on panel data models with a factor 

6) See for example Kose et al. (2003) and Del Negro and Otrok (2008) for the discussion on the phenomenon of 
the Great Moderation.

Figure 5. Cross-sectional Dispersion in Volatility
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structure, which attempts to correct for cross-sectional dependence. 

Consider a panel data model with a factor structure.

    (9)

  
′ (10)

where  denotes the public debt to GDP ratio of country  at time .  

is a vector of independent variables, and  and   reflect country and time 

fixed effects. The error term  can be cross-sectionally correlated through a 

factor structure in (10), where 
 is a common factor and  is the  error 

term. We consider three different estimation procedures to estimate (9). The 

first estimator is the usual fixed effects (FE) estimator, which does not account 

for cross-correlations; we refer to this estimator as FE-0. The second estimator 

includes the factor terms 
′ by using the estimated global factor interacted 

with country-specific dummy variables, such that the factor loading coefficient 

() of 
 of an individual country can differ over different cross-sectional units; 

we refer to this estimator as FE-I. For the third estimator, we consider Bai’s 

(2009) interactive fixed effects approach, denoted as IFE, which jointly estimates 

the regression coefficients and the factor loading parameters in an iterative 

procedure, while the factor is estimated by principal components analysis. 

For the model specification, we follow the theoretical models of Barro 

(1979) and Roubini and Sachs (1989). We include primary surplus, real 

interest rates, the growth rate of GDP, inflation, GDP per capita, employment, 

productivity, and the current account. Higher real interest rates should 

increase debt because of rising repayment costs. Likewise, the primary 

surplus and GDP growth should decrease public debt through different 

channels. Theoretically, inflation has two opposite effects on public debt. One 

may expect that higher inflation can reduce the real value of government debt, 

but countries with high inflation can have higher nominal interest rates (Afonso, 

2003). Therefore, the effect of inflation is ambiguous. GDP per capita measures 

the level of development, and employment captures labor market conditions. 
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Higher productivity can ensure competitiveness and thus indirectly decrease 

public debt (Afonso and Jalles, 2013). The current account measures the 

competitiveness of the country and is related to the twin deficit hypothesis, 

where government deficit can induce trade deficit and vice versa through 

interest rate and exchange rate channels.

The estimation results are provided in Table 4. From the results using FE-0, 

we observe that only the coefficients of GDP growth and employment are 

significant. All other coefficients have expected signs but they are not statistically 

significant. Among others, primary surplus, GDP per capita, and productivity tend 

to decrease public debt. Real interest rate, inflation, and current account tend to 

increase it. However, these effects are not significant. The results from FE-I and 

IFE are similar to the results using FE-0 in terms of expected signs. Still, they 

are different in the magnitudes and significance of the estimated coefficients. Note 

that these estimators control for the effects of the factor terms by using either 

Table 4. Panel Data Models with and without a Factor Structure

VARIABLES
(1)

FE-0
(2)

FE-I
(3)
IFE

Prim. Surplus -0.412
(0.43)

-0.773***
(0.21)

-0.103
(0.18)

Real int. rate 0.072
(0.21)

0.054
(0.07)

0.081
(0.07)

GDP growth -0.977***
(0.32)

-0.320**
(0.14)

-0.914***
(0.18)

Inflation 0.115
(0.14)

0.020
(0.03)

0.106***
(0.04)

GDP per capita -13.836
(20.50)

-17.829**
(8.01)

-48.165***
(6.57)

Employment -1.152***
(0.38)

-1.144***
(0.19)

-1.106***
(0.18)

Productivity -2.873
(18.43)

11.412
(7.00)

-10.798**
(4.90)

Current acc. 0.138
(0.32)

0.287**
(0.11)

0.015
(0.11)

Constant 275.523***
(75.52)

480.771***
(74.61)

523.696***
(30.55)

Observations 1593 1593 1593

R-squared 0.094 0.900 0.230

Number of countries 118 118 118

Factor No Yes Yes

Note: Robust standard errors given in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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the estimated global factor of the DFM or the principal components. Although only 

two coefficients are significant from FE-0, five out of eight coefficients are 

significant once we include the factor term to address the cross-sectional 

dependence. In the FE-I model with individual factor loadings, the coefficients 

of more variables (primary surplus, GDP per capita, and current account) become 

significant. The IFE estimator also yields more significant coefficients, compared 

to FE-0. Essentially, these two estimators of FE-I and IFE give more significant 

results whey they account for cross-correlations using the factor structure.

2. Global Factors of Driving Forces

Next, we examine the question of what would be the major driving sources 

of the global factor of public debt. This analysis relies on the approach of Crucini 

et al. (2011), who examine the driving force of the world global factor of growth 

rates from the global factors of its determinants, such as productivity, fiscal and 

monetary policy variables, the terms of trade, and oil prices. For this, we first 

estimate the dynamic factor model for each determinant and obtain the global, 

regional, and country-specific components. The determinant variables are 

organized into three groups: (i) fiscal variables: primary surplus, government 

revenues, and surplus, (ii) economic activity indicators: GDP growth, 

employment growth, and GDP per capita growth, and (iii) interest rates. The 

estimated global factors of each of these variables are plotted in Appendix 

Figure A2. Then, we run a regression using the estimated global factors of these 

variables. All variables in the regression are standardized with zero mean and 

unit variance. Then, the estimated coefficients could be interpreted as partial 

correlation coefficients. Due to the limited number of time-series observations, 

we analyze partial correlation with only three variables, one from each group. 

As the variables can be highly persistent, we take the first difference. We present 

the results in Table 5. Different combinations of control variables yield nine 

models in total. The first three models, (1) to (3), use primary surplus as the 

main fiscal variable but consider different economic activity indicators. Models



Table 5. Results of the Multiple Linear Regressions on the Global Factor of Public Debt

VARIABLES
(1) (2) (3) (4) (5) (6) (7) (8) (9)


 

 
 

 
 

 
 

 



Pr  0.024

(0.061)
-0.046**
(0.021)

0.032
(0.033)


  -0.027**

(0.012)
-0.037***
(0.013)

-0.013
(0.012)


 -0.038*

(0.019)
-0.042*
(0.023)

-0.028
(0.019)


 -0.067*

(0.034)
-0.046**
(0.017)

-0.047***
(0.016)


 -0.065

(0.063)
-0.090*
(0.048)

-0.064
(0.057)


 -0.193***

(0.060)
-0.151**
(0.067)

-0.140**
(0.061)


 0.047**

(0.019)
0.039
(0.027)

0.036**
(0.017)

0.023
(0.017)

0.016
(0.019)

0.018
(0.016)

0.022
(0.019)

0.020
(0.023)

0.017
(0.017)

Constant -0.094***
(0.019)

-0.103***
(0.023)

-0.094***
(0.016)

-0.098***
(0.019)

-0.103***
(0.019)

-0.100***
(0.018)

-0.092***
(0.020)

-0.095***
(0.024)

-0.094***
(0.019)

Observations 24 24 24 25 25 25 25 25 25

R-squared 0.444 0.359 0.541 0.450 0.415 0.511 0.494 0.384 0.546

Note: All variables were standardized such that the estimated coefficients can be viewed as the partial correlation coefficients. Robust standard errors are given in 
parentheses. *** p<0.01, ** p<0.05, * p<0.1
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(4) to (6), and (7) to (9) use government revenues and surplus as the main 

fiscal variables, respectively. All nine models include the global factor of the 

real interest rate. Results show that all three fiscal variables are negatively 

correlated with the global debt factor. The estimated partial correlation 

coefficient is not very high, but it is significant in more than half considered 

models. Economic activity indicators are also negatively correlated with the 

global debt factor. Correlation is stronger and statistically significant in more 

cases in comparison to fiscal variables. This result can be related to the existence 

of the global business cycle, as shown in Kose et al. (2003). The global business 

cycle can, in turn, affect the global debt level. The global factor of the real 

interest rate is positively correlated with global debt, but the correlation is 

statistically significant only in two out of nine models. Overall, we find that 

the global factor of public debt can be explained well by the global factor of 

the government fiscal soundness and economic activities.

3. Country by Country Regression

Lastly, we explore the relative importance of the global and regional 

factors in explaining the variation of public debt in each country, compared 

to the effects of major domestic economic variables. A similar analysis is 

done in Longstaff et al. (2011), who show that the global factor plays a 

predominant role in explaining the change in sovereign credit spreads. They 

note that the effect of the factor estimated from PCA is greater than that 

of domestic economic variables. Similary, we want to measure the relative 

contribution of global and regional factors from the DFM in the presence of 

major domestic variables in explaining the variation of each country’s public 

debt. Consequently, we consider a country-by-country regression, and 

evaluate the partial correlation coefficients in the following model, where 

all variables are standardized with zero mean and unit variance.


   


′    for   ⋯ (11)
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where 
  is the debt-to-GDP ratio of individual country , 

 and 
 are the 

estimated global and regional factors, respectively; 
  is a vector of 

country-specific variables including government revenues as a fiscal indicator, 

GDP growth rate as a real indicator, and the real interest rate.

The summary of the average values of the partial correlation coefficients 

by regions is given in Table 6.7) Looking at the world average, we find that 

a country’s public debt is more strongly associated with the global and/or 

regional factors of public debt, on average, than a country’s domestic 

variables such as government revenues, GDP growth, or interest rate. 

However, the regional factor is more pronounced in Eurozone. In 

non-Eurozone and Asian countries, the global factor is more strongly related 

to public debt than the regional factor, and interest rates have the strongest 

correlation with public debt.8) The importance of global and regional factors 

is especially pronounced in Africa, Eurozone countries, South America, and 

partially in the Middle East and North Africa. Among the country-specific 

variables, interest rates show the strongest correlation with public debt. 

7) Appendix Table A3 presents the detailed results, for each country by region. 
8) Appendix Table A3 shows that the regional factor is more important than other variables in Belgium, Finland, 

Ireland, Luxemburg and Netherlands, which are Eurozone countries. The regional effect is negligible in most of 
non-Eurozone and Far East Asian countries. In particular, Japan’s public debt is not correlated with the global 
and regional factors, but the real variable is strongly associated with its public debt.

Table 6. Average of the Partial Correlation Coefficients in Each Region

Region
Global 
factor

Regional 
factor

Fiscal 
indicator

Real 
indicator

Interest 
rates

Eurozone -0.003 0.141 -0.035 -0.076 0.058

Non-Eurozone 0.107 -0.018 -0.077 -0.073 0.199

South America 0.083 0.232 0.015 -0.087 0.065

Asia 0.176 -0.003 -0.004 -0.071 0.238

Sub-Saharan Africa 0.513 0.188 -0.259 -0.129 -0.147

Australia and Oceania 0.041 -0.005 0.030 -0.060 -0.150

Caribbean 0.112 0.028 -0.130 -0.066 0.203

Middle East and North Africa 0.158 0.000 -0.005 -0.048 0.142

U.S. and Canada 0.156 0.005 -0.330 -0.078 0.288

World Average 0.212 0.112 -0.099 -0.089 0.033
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These findings further recognize the importance of global and regional factors 

in many countries.

Ⅴ. Summary and Concluding Remarks
 
This paper examines international co-movements and the dynamics of public 

debt using data from 1980 to 2015 for 115 countries. We provide evidence 

for the existence of significant global and regional co-movements of public debt. 

Our results show that there is a distinct global factor in the debt-to-GDP ratio. 

The patterns of the estimated global factor from the dynamic factor model are 

comparable to those from the principal component analysis or common 

nonlinear breaks using the Fourier function. The factor accounts for a significant 

share of the variation in public debt in many countries. We find that the global 

factor explains, on average, 30 percent of the variation of the debt ratio in 

the world. 

The estimated global factor exhibits a downward trend while the pattern 

of regional factors differs across regions. Regional factors are the most important 

for the Eurozone member states. On the other hand, the relative importance 

of the idiosyncratic country-specific factors is increasing in most countries and 

most regions. In particular, Japan, USA, and non-EU European countries, the 

country-specific debt component dominates other factors.

The contributions of regional factors are significant, especially in Europe, 

South America, and Africa. The global and regional factors of public debt are 

strongly correlated with the debt-to-GDP ratio of individual countries, and the 

correlation is even stronger than some country-specific variables in many 

countries. This finding again highlights the importance and significance of 

global and regional debt factors. We also analyze the driving sources of the 

global and regional factors of public debt. We find that panel regression on 

the determinants of public debt yields more precise results when we account 

for the effects of the global debt factor. 

Our findings provide an important policy implication relating to a plethora 
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of spillover effects. Since the global and regional common factors are significant 

in public debt of many countries, policymakers should be aware of and account 

for their impact. Debt-to-GDP ratio is a key reference indicator of fiscal 

soundness, and many policies are designed deliberately accounting for their 

effects on this variable. And hence, if they ignore the influence of global, 

regional factors in the public debt, those policies may fail to be carried out 

in the most efficient way. As with any topical analysis utilizing newer methods, 

more future research is needed on the inter-temporal effects of these factors.



Appendix
Table A1. Description of the Variables and Their Sources

Description Source # of countries

Gross Government Debt-to-GDP ratio Historical Public Debt Database, IMF 187

Central Government Debt, % of GDP Global Debt Database, IMF 172

GDP (constant LCU) World Bank 208

GDP per capita (constant 2005 US$) World Bank 203

CPI (2010=100) World Bank 184

Total reserves including gold (% of GDP) World Bank 53

Government Effectiveness: Estimate World Bank 208

Expense (% of GDP) (Government) World Bank 163

Interest payments (% of expense) World Bank 160

Revenue, excluding grants (% of GDP) (Government) World Bank 163

Tax revenue (% of GDP) World Bank 163

Employment to population ratio, 15+, total (%) (national estimate) World Bank 201

Employment to population ratio, 15+, total (%) (modeled ILO estimate) World Bank 210

Official exchange rate (LCU per US$, period average) World Bank 196

Current account balance (% of GDP) World Bank 187

Real interest rate (%) World Bank 171

Interest Rates, Government Securities, Government Bonds, Percent per 
annum International Financial Statistics, IMF 78

The global price of Brent Crude, US Dollars per barrel Fred Database 184



Table A2. Relative Importance of the Global, Regional and Country-specific Factors in Each Country

Regions
Full Sample 1980-2000 2001-2015

Global Regional Idiosync. Global Regional Idiosync. Global Regional Idiosync.

World 0.24 0.15 0.55 0.27 0.14 0.54 0.19 0.17 0.56

Asia 0.39 0.11 0.40 0.43 0.09 0.39 0.34 0.14 0.41

Bangladesh 0.21 0.08 0.58 0.27 0.07 0.53 0.12 0.09 0.64

India 0.07 0.04 0.80 0.06 0.02 0.84 0.07 0.06 0.74

Indonesia 0.26 0.13 0.44 0.27 0.06 0.54 0.24 0.23 0.28

Japan 0.34 0.20 0.36 0.42 0.19 0.30 0.21 0.23 0.44

Korea 0.23 0.41 0.26 0.29 0.38 0.23 0.14 0.47 0.30

Malaysia 0.61 0.07 0.25 0.53 0.04 0.37 0.73 0.11 0.08

Maldives 0.36 0.05 0.50 0.44 0.04 0.44 0.25 0.05 0.59

Nepal 0.42 0.06 0.45 0.50 0.05 0.39 0.29 0.08 0.54

Singapore 0.72 0.06 0.17 0.78 0.05 0.13 0.63 0.08 0.23

Sri Lanka 0.61 0.01 0.35 0.67 0.01 0.30 0.52 0.02 0.42

Thailand 0.52 0.10 0.22 0.50 0.09 0.24 0.56 0.12 0.20

Australia & Oceania 0.44 0.08 0.41 0.50 0.07 0.37 0.35 0.10 0.47

Australia 0.38 0.26 0.18 0.45 0.22 0.16 0.28 0.31 0.21

Fiji 0.09 0.02 0.85 0.12 0.02 0.81 0.05 0.02 0.90

New Zealand 0.62 0.04 0.27 0.68 0.03 0.24 0.52 0.05 0.33

Papua New Guinea 0.59 0.02 0.35 0.65 0.02 0.29 0.49 0.02 0.43

Samoa 0.26 0.07 0.63 0.30 0.06 0.61 0.19 0.09 0.67

Solomon Islands 0.63 0.13 0.16 0.70 0.10 0.13 0.54 0.17 0.21

Vanuatu 0.49 0.05 0.40 0.57 0.05 0.33 0.36 0.06 0.51



Regions
Full Sample 1980-2000 2001-2015

Global Regional Idiosync. Global Regional Idiosync. Global Regional Idiosync.

Caribbean 0.14 0.05 0.73 0.18 0.05 0.70 0.09 0.06 0.77

Bahamas 0.10 0.08 0.76 0.13 0.08 0.73 0.06 0.08 0.80

Barbados 0.26 0.03 0.61 0.31 0.03 0.57 0.17 0.04 0.66

Belize 0.16 0.07 0.67 0.21 0.06 0.62 0.09 0.08 0.73

Haiti 0.02 0.03 0.91 0.02 0.01 0.95 0.03 0.05 0.85

Jamaica 0.08 0.06 0.80 0.10 0.05 0.77 0.05 0.06 0.83

St. Lucia 0.25 0.05 0.62 0.32 0.05 0.56 0.13 0.05 0.71

St. Vincent 0.14 0.05 0.73 0.18 0.04 0.68 0.08 0.05 0.80

EMU 0.23 0.18 0.50 0.28 0.16 0.48 0.15 0.22 0.54

Austria 0.51 0.09 0.35 0.59 0.07 0.30 0.38 0.12 0.42

Belgium 0.63 0.15 0.16 0.70 0.13 0.12 0.52 0.19 0.21

Cyprus 0.17 0.06 0.69 0.23 0.06 0.63 0.08 0.06 0.78

Finland 0.22 0.10 0.58 0.28 0.09 0.53 0.13 0.11 0.65

France 0.23 0.41 0.28 0.29 0.37 0.25 0.13 0.48 0.31

Germany 0.13 0.26 0.53 0.17 0.24 0.51 0.06 0.27 0.56

Greece 0.11 0.19 0.64 0.15 0.18 0.61 0.05 0.20 0.69

Hungary 0.05 0.04 0.86 0.03 0.01 0.94 0.08 0.09 0.73

Ireland 0.06 0.28 0.54 0.08 0.26 0.52 0.03 0.31 0.56

Italy 0.46 0.15 0.35 0.54 0.12 0.30 0.33 0.18 0.41

Luxembourg 0.09 0.25 0.57 0.12 0.22 0.57 0.04 0.30 0.58

Malta 0.09 0.06 0.77 0.12 0.06 0.74 0.04 0.07 0.81

Netherlands 0.17 0.29 0.43 0.23 0.26 0.39 0.08 0.32 0.49



Regions
Full Sample 1980-2000 2001-2015

Global Regional Idiosync. Global Regional Idiosync. Global Regional Idiosync.

Portugal 0.11 0.16 0.58 0.15 0.14 0.56 0.06 0.18 0.63

Spain 0.40 0.30 0.23 0.49 0.25 0.20 0.27 0.37 0.27

non-EMU 0.20 0.10 0.63 0.24 0.10 0.56 0.12 0.09 0.72

Denmark 0.58 0.11 0.25 0.65 0.09 0.21 0.48 0.14 0.32

Iceland 0.13 0.14 0.61 0.20 0.20 0.40 0.02 0.05 0.91

Norway 0.09 0.02 0.84 0.11 0.02 0.81 0.05 0.02 0.89

Sweden 0.19 0.26 0.45 0.24 0.26 0.41 0.11 0.26 0.51

Switzerland 0.14 0.04 0.72 0.19 0.03 0.68 0.07 0.04 0.78

United Kingdom 0.05 0.02 0.88 0.07 0.02 0.85 0.03 0.02 0.93

Latin America 0.25 0.10 0.59 0.25 0.08 0.62 0.24 0.12 0.55

Argentina 0.23 0.40 0.22 0.28 0.31 0.26 0.16 0.53 0.17

Bolivia 0.22 0.05 0.62 0.18 0.03 0.70 0.28 0.08 0.49

Brazil 0.19 0.05 0.66 0.10 0.02 0.84 0.32 0.11 0.38

Chile 0.03 0.01 0.95 0.01 0.00 0.99 0.05 0.02 0.88

Colombia 0.48 0.13 0.33 0.56 0.11 0.29 0.37 0.16 0.40

Costa Rica 0.17 0.01 0.77 0.20 0.01 0.75 0.13 0.02 0.81

Ecuador 0.15 0.02 0.76 0.18 0.01 0.75 0.12 0.02 0.78

El Salvador 0.32 0.01 0.63 0.18 0.01 0.77 0.51 0.02 0.41

Grenada 0.10 0.22 0.60 0.13 0.21 0.56 0.05 0.22 0.66

Guatemala 0.29 0.02 0.65 0.29 0.01 0.67 0.29 0.03 0.63

Honduras 0.41 0.00 0.54 0.45 0.00 0.52 0.35 0.01 0.57

Mexico 0.16 0.02 0.75 0.10 0.01 0.85 0.24 0.04 0.60



Regions
Full Sample 1980-2000 2001-2015

Global Regional Idiosync. Global Regional Idiosync. Global Regional Idiosync.

Panama 0.16 0.01 0.80 0.20 0.01 0.77 0.10 0.01 0.85

Paraguay 0.40 0.12 0.39 0.43 0.09 0.41 0.35 0.16 0.36

Peru 0.10 0.07 0.72 0.08 0.04 0.81 0.13 0.11 0.59

Trinidad and Tobago 0.74 0.01 0.24 0.79 0.01 0.19 0.66 0.01 0.31

Uruguay 0.07 0.47 0.37 0.09 0.45 0.37 0.04 0.50 0.37

MENA 0.33 0.07 0.53 0.35 0.06 0.55 0.32 0.09 0.52

Algeria 0.60 0.05 0.31 0.54 0.03 0.39 0.69 0.07 0.18

Bahrain 0.51 0.01 0.46 0.59 0.01 0.38 0.39 0.01 0.58

Egypt 0.12 0.07 0.76 0.15 0.08 0.72 0.07 0.07 0.82

Iran 0.11 0.12 0.65 0.10 0.10 0.69 0.12 0.15 0.61

Israel 0.36 0.02 0.55 0.23 0.01 0.72 0.54 0.04 0.30

Kuwait 0.20 0.07 0.62 0.10 0.02 0.84 0.36 0.16 0.30

Lebanon 0.05 0.03 0.87 0.04 0.01 0.92 0.07 0.05 0.79

Morocco 0.14 0.22 0.53 0.18 0.23 0.49 0.08 0.21 0.60

Oman 0.54 0.17 0.21 0.61 0.15 0.18 0.44 0.20 0.26

Tunisia 0.40 0.08 0.45 0.48 0.08 0.40 0.30 0.08 0.54

Turkey 0.40 0.01 0.57 0.47 0.01 0.50 0.30 0.01 0.67

UAE 0.56 0.00 0.42 0.66 0.00 0.33 0.42 0.01 0.55

Sub-Saharan Africa 0.13 0.23 0.59 0.15 0.23 0.57 0.09 0.25 0.61

Benin 0.03 0.68 0.24 0.04 0.65 0.25 0.02 0.72 0.23

Bhutan 0.17 0.02 0.77 0.21 0.02 0.73 0.10 0.02 0.83

Botswana 0.42 0.01 0.54 0.49 0.01 0.47 0.32 0.01 0.65



Regions
Full Sample 1980-2000 2001-2015

Global Regional Idiosync. Global Regional Idiosync. Global Regional Idiosync.

Burkina Faso 0.08 0.88 0.04 0.10 0.86 0.03 0.04 0.90 0.04

Burundi 0.06 0.02 0.89 0.08 0.02 0.86 0.02 0.01 0.94

Cabo Verde 0.06 0.37 0.49 0.08 0.37 0.46 0.03 0.38 0.53

Cameroon 0.03 0.66 0.25 0.05 0.65 0.25 0.02 0.68 0.26

CAR 0.05 0.62 0.28 0.07 0.61 0.27 0.03 0.63 0.29

Chad 0.09 0.16 0.67 0.12 0.16 0.63 0.04 0.17 0.73

Comoros 0.04 0.38 0.49 0.06 0.37 0.47 0.02 0.39 0.52

Congo 0.04 0.12 0.78 0.05 0.12 0.76 0.02 0.11 0.83

Côte d'Ivoire 0.07 0.38 0.49 0.09 0.38 0.46 0.03 0.38 0.54

DPR Congo 0.01 0.05 0.93 0.01 0.05 0.92 0.00 0.05 0.94

Dominica 0.34 0.01 0.63 0.43 0.01 0.55 0.21 0.02 0.75

Dominican Republic 0.50 0.04 0.42 0.57 0.03 0.37 0.40 0.05 0.49

Equatorial Guinea 0.04 0.02 0.89 0.01 0.00 0.98 0.09 0.04 0.77

Ethiopia 0.20 0.04 0.68 0.25 0.04 0.64 0.12 0.05 0.75

Gabon 0.18 0.28 0.46 0.23 0.27 0.43 0.12 0.30 0.51

Gambia 0.16 0.03 0.77 0.22 0.03 0.72 0.08 0.03 0.86

Ghana 0.03 0.38 0.53 0.04 0.38 0.51 0.02 0.38 0.56

Kenya 0.51 0.01 0.44 0.56 0.01 0.41 0.44 0.01 0.49

Lesotho 0.23 0.02 0.73 0.30 0.02 0.67 0.14 0.02 0.82

Madagascar 0.23 0.09 0.58 0.28 0.08 0.57 0.17 0.12 0.59

Malawi 0.03 0.17 0.77 0.04 0.17 0.75 0.01 0.16 0.81

Mali 0.04 0.46 0.44 0.06 0.46 0.44 0.02 0.48 0.44



Regions
Full Sample 1980-2000 2001-2015

Global Regional Idiosync. Global Regional Idiosync. Global Regional Idiosync.

Mauritania 0.09 0.27 0.56 0.12 0.27 0.53 0.05 0.28 0.60

Mauritius 0.07 0.03 0.86 0.09 0.03 0.84 0.04 0.04 0.90

Niger 0.08 0.67 0.20 0.11 0.66 0.19 0.05 0.70 0.21

Nigeria 0.03 0.13 0.75 0.01 0.01 0.96 0.07 0.30 0.45

Rwanda 0.03 0.56 0.36 0.04 0.55 0.35 0.01 0.57 0.38

Senegal 0.05 0.66 0.26 0.06 0.66 0.25 0.03 0.66 0.27

Seychelles 0.16 0.03 0.76 0.22 0.03 0.71 0.09 0.03 0.83

Sierra Leone 0.03 0.20 0.74 0.04 0.19 0.73 0.02 0.20 0.75

South Africa 0.32 0.06 0.56 0.39 0.06 0.51 0.22 0.07 0.63

Tanzania 0.20 0.06 0.63 0.14 0.03 0.77 0.28 0.11 0.42

Togo 0.06 0.25 0.63 0.08 0.26 0.61 0.03 0.24 0.67

Zambia 0.02 0.03 0.92 0.03 0.03 0.91 0.01 0.03 0.94

Zimbabwe 0.05 0.02 0.89 0.07 0.02 0.87 0.03 0.02 0.92

Canada 0.73 0.04 0.17 0.78 0.04 0.12 0.64 0.05 0.23

United States 0.39 0.10 0.37 0.49 0.09 0.31 0.23 0.13 0.45
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Table A3. Estimated Partial Correlation Coefficients in Each Country

Country
Global factor

()
Regional factor

()
Fiscal variable

()
Real variable

()
Interest rate

()
1. Eurozone region

BEL 0.171 0.225 0.021 -0.002 -0.090

CYP -0.197 -0.143 -0.093 -0.030 -0.347

DEU -0.112 0.155 -0.069 -0.097 -0.061

ESP 0.058 -0.158 -0.026 -0.207 0.320

FIN 0.091 0.331 0.002 -0.062 0.190

FRA 0.001 0.182 0.014 -0.059 -0.032

GRC -0.086 0.224 -0.052 -0.054 0.061

IRL 0.035 0.436 -0.187 -0.031 -0.172

ITA 0.130 0.096 -0.039 -0.091 0.394

LUX 0.010 0.286 0.098 0.029 0.093

MLT -0.373 -0.016 -0.028 -0.051 0.550

NLD 0.144 0.214 -0.143 0.034 -0.080

PRT 0.083 0.000 0.049 -0.366 -0.066

Average -0.003 0.141 -0.035 -0.076 0.058

2. Non Eurozone region

CHE -0.026 -0.020 -0.058 -0.022 0.482

GBR 0.034 -0.017 0.009 -0.081 -0.286

HUN 0.414 -0.035 -0.310 0.018 0.277

ISL 0.187 -0.062 0.010 -0.092 0.284

ISR 0.171 0.000 0.097 -0.143 -0.063

SWE -0.135 0.024 -0.208 -0.118 0.499

Average 0.108 -0.018 -0.077 -0.073 0.199

3. South America

BLZ -0.018 0.156 -0.155 0.041 0.156

BOL -0.334 0.058 0.166 -0.121 0.091

BRA 0.333 0.120 0.156 -0.054 0.167

CHL -0.232 0.123 0.311 -0.195 -0.023

COL 0.385 0.359 -0.254 0.123 0.180

CRI 0.015 0.122 0.065 -0.121 0.056

HND 0.253 0.112 -0.204 -0.110 0.605

JAM -0.464 0.369 0.020 -0.294 -0.415

MEX -0.261 0.159 0.382 -0.084 0.529

PER -0.068 0.028 0.095 -0.052 -0.013

PRY 0.207 0.294 0.025 -0.002 -0.081

URY 0.327 0.196 0.079 -0.128 0.064

VCT -0.044 0.004 0.136 -0.069 0.191

Average 0.083 0.232 0.015 -0.087 0.065
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4. Far East Asia

BGD 0.111 0.014 -0.135 0.148 0.763

BTN 0.134 -0.027 -0.021 -0.062 0.054

IDN 0.241 0.025 0.239 -0.265 0.064

JPN -0.081 -0.004 -0.111 -0.180 0.550

KOR -0.060 -0.006 -0.011 -0.028 0.040

LKA 0.431 -0.022 0.120 -0.007 0.058

MDV 0.314 -0.017 -0.076 -0.046 0.189

MYS 0.168 -0.007 0.035 -0.034 0.102

NPL 0.441 -0.016 -0.100 -0.050 0.153

SGP 0.061 -0.007 0.026 -0.103 0.099

THA -0.060 0.029 -0.017 -0.109 0.346

Average 0.155 -0.003 -0.005 -0.067 0.220

5. Africa

BDI 0.813 -0.213 -0.723 -0.177 0.157

BEN -0.208 0.353 0.623 -0.071 -0.106

BFA -0.478 0.467 -0.251 0.038 0.085

BWA -0.065 -0.024 0.011 -0.049 0.020

CIV -0.078 0.042 -0.414 -0.050 -0.203

COD 0.000 0.000 0.155 -0.879 -2.335

COG 1.349 -0.558 0.018 -0.466 0.709

DZA 0.489 0.044 -0.039 -0.020 0.050

EGY -0.009 0.027 -0.002 -0.177 -0.439

ETH 2.204 0.146 0.252 0.038 0.155

GMB 2.770 -0.317 -1.240 -0.014 0.201

LSO 1.068 -0.218 -0.180 -0.044 0.128

MAR 0.716 -0.034 0.494 -0.116 -0.400

MDG 0.414 -0.290 -0.853 -0.010 -0.150

MLI -0.510 0.490 0.475 -0.041 -0.071

MUS -0.107 0.018 -0.058 -0.110 -0.105

NGA 0.275 0.133 -0.105 0.035 0.051

SEN 0.126 4.797 -5.845 0.245 -2.884

SLE 0.253 0.682 -0.021 -0.086 0.293

SYC -1.124 0.138 0.157 -0.040 -0.326

TGO -0.159 -0.185 1.063 -0.549 0.398

TTO 0.661 -0.038 -0.114 -0.014 0.102

ZAF 0.022 0.075 0.096 -0.050 -0.027

ZMB 4.978 -0.645 -0.107 -0.769 0.740

Average 0.558 0.204 -0.275 -0.141 -0.165
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6. Australia and Oceania

AUS 0.107 0.005 -0.103 -0.024 -0.011

FJI -0.130 0.002 0.291 -0.097 0.166

NZL 0.173 -0.002 -0.016 -0.078 0.018

PNG 0.366 -0.033 -0.100 -0.030 -0.200

SLB 0.000 0.010 -0.064 -0.145 0.000

VUT -0.231 0.000 0.142 0.013 -0.593

WSM 0.000 -0.016 0.057 -0.062 -0.428

Average 0.041 -0.005 0.030 -0.060 -0.150

7. North America, other countries

BHS 0.063 0.004 -0.027 -0.035 0.013

BRB 0.206 0.023 -0.098 -0.053 0.086

DMA 0.766 -0.015 -0.368 -0.068 0.384

DOM 0.106 -0.021 0.170 -0.081 0.045

GRD -0.395 0.174 -0.618 -0.091 0.717

GTM 0.037 -0.019 0.135 -0.044 0.011

LCA 0.001 0.046 -0.106 -0.091 0.166

Average 0.112 0.027 -0.130 -0.066 0.203

8. Middle East and Central Asia

BHR -0.120 0.018 -0.112 -0.028 0.046

IRN 0.000 0.002 -0.102 0.051 0.091

KWT 0.193 0.004 0.043 0.010 0.072

LBN 0.444 -0.038 0.072 -0.163 0.388

OMN 0.113 0.014 -0.021 -0.011 0.062

Average 0.126 0.000 -0.024 -0.028 0.132

9. North America, USA and Canada

CAN 0.211 0.008 -0.224 -0.076 0.510

USA 0.101 0.003 -0.436 -0.080 0.067

Average 0.156 0.006 -0.330 -0.078 0.289

World Average

Average 0.212 0.112 -0.099 -0.089 0.033
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Figure A1-a. Variance decomposition results for Australia 
& Oceania countries
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Figure A1-b. Variance decomposition results for Caribbean countries 
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Figure A1-c. Variance decomposition results for MENA countries
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Figure A1-d. Variance decomposition results for Sub-Saharan Africa countries
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Figure A2.  Plots of the estimated global factors of the determinant variables



International Co-movements and Determinants of Public Debt 44
 

References

Abbas, S. M., Belhocine, N., ElGanainy, A. A., & Horton, M. (2010), “A historical 

public debt database,” IMF Working Papers, pp. 1-26.

Afonso, A. (2003), “Understanding the determinants of sovereign debt ratings: 

Evidence for the two leading agencies,” Journal of Economics and Finance, 

Vol. 27(1), pp. 56-74.

Afonso, A., & Jalles, J. T. (2013), “Growth and productivity: The role of government 

debt,” International Review of Economics & Finance, Vol. 25, pp. 384-407.

Albanese, G., and Modica, S. (2010), “Co-movement of public spending in the G7,” 

Economics Letters, Vol. 109(2), pp. 121-123.

Alesina, A., & Perotti, R. (1995), “The political economy of budget deficits,” Staff 

Papers, Vol. 42(1), pp. 1-31.

Alesina, A., & Tabellini, G. (1990), “A positive theory of fiscal deficits and 

government debt,” The Review of Economic Studies, Vol. 57(3), pp. 403-414.

Arčabić, V., Tica, J., Lee, J., and R. Sonora (2018), “Public debt and economic 

growth conundrum: nonlinearity and inter-temporal relationship,” Studies in 

Nonlinear Dynamics & Econometrics, Vol. 22(1).

Azzimonti, M., De Francisco, E., & Quadrini, V. (2014), “Financial globalization, 

inequality, and the rising public debt,” American Economic Review, Vol. 

104(8), pp. 2267-2302.

Bai, J., & Ng, S. (2004), “A PANIC attack on unit roots and cointegration,” 

Econometrica, Vol. 72(4), pp. 1127-1177.

Bai, J. (2009), “Panel data models with interactive fixed effects,” Econometrica, 

Vol. 77(4), pp. 1229-1279.

Barro, R. J. (1979), “On the determination of the public debt,” Journal of Political 

Economy, Vol. 87, pp. 940-971.



45 BOK Working Paper No. 2020-15

Bhatt, V., K. Kishor, J. Ma (2017), “The impact of EMU on bond yield convergence: 

Evidence from a time-varying dynamic factor model,” Journal of Economic 

Dynamics & Control, Vol. 82, pp. 206-222.

Blanchard, O. (2019), “Public debt and low interest rates,” American Economic 

Review, Vol. 109(4), pp. 1197-1229.

Chudik, A., Mohaddes, K., Pesaran, M. H., & Raissi, M. (2017), “Is there a 

debt-threshold effect on output growth?” Review of Economics and Statistics, 

Vol. 99(1), pp. 135-150.

Crucini, M., A. Kose and C. Otrok (2011), “What Are the Driving Forces of 

International Business Cycles?,” Review Economic Dynamics, Vol. 14(1), pp. 

156-175.

Del Negro, M. and C. Otrok (2008), “Dynamic Factor Models with Time-Varying 

Parameters: Measuring Changes in International Business Cycles,” Working 

Paper.

Enders, W. and J. Lee (2012), “A Unit Root Test using a Fourier Series to 

Approximate Smooth Breaks,” Oxford Bulletin of Economics and Statistics, 

Vol. 74(4), pp. 574-599.

Kose, A., C. Otrok, and C.H. Whiteman (2003), “International Business Cycles: 

World, Region, and Country-Specific Factors,” American Economic Review, 

Vol. 93(4), pp. 1216-1239.

Longstaff, F. A., Pan, J., Pedersen, L. H., & Singleton, K. J. (2011), “How sovereign 

is sovereign credit risk?,” American Economic Journal: Macroeconomics, Vol. 

3(2), pp. 75-103.

Neely, C. and D. Rapach (2011), “International comovements in inflation rates and 

country characteristics,” Journal of International Money and Finance, Vol. 

30(7), pp. 1471-1490. 



International Co-movements and Determinants of Public Debt 46
 

Pan, J., & Singleton, K. J. (2008), “Default and recovery implicit in the term structure 

of sovereign CDS spreads,” The Journal of Finance, Vol. 63(5), pp. 2345-2384.

Persson, T., & Tabellini, G. (2004), “Constitutional rules and fiscal policy outcomes,” 

American Economic Review, Vol. 94(1), pp. 25-45.

Rey, H. (2015), “Dilemma not trilemma: the global financial cycle and monetary 

policy independence,” National Bureau of Economic Research, No. w21162

Reinhart, C. M. and Rogoff, K. S. (2010), “Growth in a Time of Debt,” American 

Economic Review, Vol. 100(2), pp. 573-78.

Reinhart, C. M., and Rogoff, K. S. (2009), This time is different: Eight centuries 

of financial folly, Princeton university press.

Roubini, N., & Sachs, J. D. (1989), “Political and economic determinants of budget 

deficits in the industrial democracies,” European Economic Review, Vol. 33(5), 

pp. 903-933.

Sul, D. (2019), Panel Data Econometrics: Common Factor Analysis for Empirical 

Researchers, Routledge.



<Abstract in Korean>

공공부채의 국제적 동조성과 결정요인

Hasan Isomitdinov*, Vladimir Arčabić**, 이준수***, 윤영진****

핵심 주제어:  공공부채, 동조성, 동태요인모형, 베이지안

JEL Classification: C33, C38, E63, H63

     * Department of Economics, Finance, and Legal Studies, The University of Alabama, 
hisomitdinov@crimson.ua.edu

   **  Assistant Professor, Department of Macroeconomics and Economic Development, University of Zagreb, 
varcabic@efzg.hr

 *** Professor, Department of Economics, Finance, and Legal Studies, The University of Alabama, 
jlee@cba.ua.edu

**** 한국은행 국제협력국 과장, 02)759-4264, youngjin@bok.or.kr

본고는 공공부채의 글로벌 요인, 지역적 요인을 추정함으로써 뚜렷한 

국제적 동조성을 확인하였다. 글로벌 금융위기, 지역적 재정위기와 같은 

국제적 이벤트를 통해 볼 수 있듯이, 서로 다른 국가들의 공공부채에 동조화된 

움직임을 만들어내는 글로벌 요인, 지역적 요인이 존재할 가능성이 높다. 기존 

연구들이 국가부채를 설명하는 데 있어서 개별국가적 특성에만 집중해왔던 

것과 달리 본고는 주성분분석, 베이지안 동태요인분석을 통해 공공부채/GDP 

비율에 뚜렷한 글로벌 요인이 있음을 확인하였다. 추정된 글로벌 요인은 각국 

공공부채 움직임의 상당 부분을 설명할 수 있었으며, 많은 국가에서 

국내요인보다도 더 중요한 역할을 하는 것으로 나타났다. 지역적 요인도, 특히 

유로존 국가를 중심으로 하여, 각국 공공부채 결정에서 중요한 역할을 하는 

것으로 나타났다. 
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