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Abstract 

In an era of sharp increases in deficits and government debt among many developed 

countries, it is important to understand their impacts on long term bond yields and what levels they 

pose a threat in determining sovereign default. Utilizing data from IMF and World Bank sources, 

this paper examines the impact of gross debt and deficit on long term interest rates during the 

period 2000-2011, using a range of country-specific fixed effects in a panel of 20 advanced countries. 

The empirical results from this research finds that countries with high deficits and high debt loads 

experience significant increases in long term interest rates. The research also shows a sharp increase 

in long-term interest rates with countries having a 90 percent debt level and high deficits, thus 

suggesting this as a tipping point.  
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1 Introduction 

The rise in debt levels for most advanced countries has been a source of concern to 

economist and policy makers because debt impairs government’s ability to deliver essential services. 

The relationship between high debt and sovereign default is one of reasonable concern owed to the 

recent European debt crises and what many believe is a coming Sovereign default for Japan. The 

current debt situation was made worse when the global financial crisis hit in 2008 forcing many of 

these developed countries to borrow in order to increase spending as a result of the sharp economic 

downturn, thus creating huge deficits.  

As these deficits continued to rise, many of these countries began to experience increases in 

borrowing rates on sovereign debt, thus rendering their fiscal policies untenable. The fiscal 

contraction in these circumstances had the potential to make the economic situation worse by 

contracting aggregate spending.2 When long-term interest rates continue to rise as a result of the 

impact of high debt, it is important to understand what levels could give rise to a tipping point and 

ultimately default. 

 The main objective of this paper is to reassess the effect of debt on long-term interest rates. 

It complements and extends Hamilton et al. study “Crunch Time: Fiscal Crisis and the Role of Monetary 

Policy” on sovereign debt by exploring the nonlinear effects of large current account deficits and 

debt, and replacing the current account deficits as a short term measure with annual deficits. The 

empirical analysis show that high deficits coupled with persistent high debt leads to an increase in 

the long-term interest rates.  

The analysis begins in Section 2 with an overview of why debt even matters? In this section, 

I give context to how debt has been viewed and the reasoning why governments engage in debt. 

                                                           
2 Greenlaw, David, Hamilton, James, Hopper, Peter, and Mishkin, Frederic. Crunch Time: Fiscal Crises and the Role of 

Monetary Policy (2013). 
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Section 3 conducts an empirical analysis based on Hamilton’s study by first replicating the recent 

experience with advanced countries in relation to debt, current account balance and interest rates in 

which the study looks at the predictors of sovereign borrowing costs using a panel of 20 advanced 

countries from 2000 – 2011. The results of this study finds a significant relation between debt loads 

and borrowing costs, with a one-percent-point increase in debt as a percent of GDP being 

associated with a 4.5-basis point increase in the yield on 10-year government bonds in a linear 

specification.3  

The next step in the analysis is to determine another short term variable that would 

accurately predict the effects of debt on long-term interest rates. A nonlinear empirical analysis was 

done using annual deficits and found that a one-percent-point increase in deficit as a percent of 

GDP at the 50 percent level of debt is associated with a 9.6 basis point increase in the yield on 10-

year government bonds. This number continues to rise to a 16.4 basis point increase at the 100 

percent level, with a tipping point at 90 percent. The paper proceeds to further analyze tipping point 

dynamics and explores potential policy responses. 

2 Why debt matters 

Over the last century, debt has been viewed largely in two ways. The first being as a 

mechanism for rapid growth i.e. countries with the ability to finance debt can invest in the economy 

to create growth and provide the means to repay the debt. Debt financing allows governments to 

smooth taxes in the face of variable expenditure while providing efficiency of capital allocation 

                                                           
3 Greenlaw, David, Hamilton, James, Hopper, Peter, and Mishkin, Frederic. Crunch Time: Fiscal Crises and the Role of 

Monetary Policy (2013). 
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across it various possible uses in the economy.4 Hence, financial expansion and rising debt go hand 

in hand with necessary enhancements in economic well-being.  

The second being that high debt levels can present vulnerabilities to the economy i.e. when 

debt increases beyond a certain level, the potential for financial crisis and default are likely to be 

severe. When this happens, lenders stop lending and there is a decrease in investment, negative 

economic growth and high unemployment. This suggests that low levels of debt can be used to 

enhance and stabilize an economy, but high debt levels can become a source of concern if not 

properly managed.  The issue is for policy makers to understand the role of debt in the economy by 

using that knowledge to enact sound fiscal policies to that effect.  

2.1 Rise in Debt  

The last two decades in the 21st century have witnessed a steady rise in debt made worse by 

the global financial crisis of 2008. In this section, I briefly discuss the trends experienced by 

advanced economies compared to emerging economies.  

Figure 1  
Government Debt Ratio as a percent of GDP 

                     
 

                                                           
4 Cecchetti, Stephen, Mohanty, M. and Zampolli, Fabrizio. The real effects of debt. (Bank for International Settlements, 

2011). 
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 Graph 1 shows that spending pressures as a result of the global financial crises has led to 

increased debt to GDP ratios for advanced countries. Structural primary balances remain negative, 

and government debt for advanced countries has peaked 118 percent of GDP on average.5 This is a 

different case for emerging economies, where debt levels are expected to decline moderately beyond 

2010 and remain below 40 percent of GDP. This decline in debt can be attributed to fiscal 

tightening in these countries.  

2.2 Literature on Debt 

  Examining relationships among debt thresholds, it is found that safe external debt-to-GDP 

thresholds for debt intolerant countries are low, perhaps as low as 15 percent in some cases. These 

thresholds depend on a country's default and inflation history. Debt intolerance is linked to the 

phenomenon of serial default that has plagued many countries over the past two centuries. 

Understanding and measuring debt intolerance is fundamental to assess the problems of debt 

sustainability, debt restructuring, capital market integration, and the scope for international lending 

to ameliorate crises.6 Rogoff et al. (2003) found that emerging market economies have a lower 

threshold for debt than advanced economies.  Barro (1990) argues that, under certain assumptions, 

present borrowing would be matched by increased bequest to future generations in order to pay 

future taxes expected to pay the debt on the government bonds which was in contrast to the Solow 

paper which had implied that the long term implications of government borrowing would be 

compensated for by the wealth effect. 

In studying the maturity composition and the term structure of interest rate spreads of 

government debt in emerging markets, when interest rate spreads rise, debt maturity shortens and 

                                                           
5 Baldacci, Emanuele and Kumar, Manmohan. Fiscal Deficits, Public Debt, and Sovereign Bind Yields (Washington 

D.C. 2010). 
6 Reinhart, Carmen, Savastano, Miguel and Rogoff, Kenneth. Debt Intolerance. (Washington D.C. 2003) 
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the spread on short-term bonds is higher than on long-term bonds.7 Hence, a model is needed to 

measure international borrowing with endogenous default and multiple maturities of debt. Short-

term debt can deliver higher immediate consumption than long-term debt; large long-term loans are 

not available because the borrower cannot commit to save in the near future towards repayment in 

the far future. However, issuing long-term debt can insure against the need to rollover short-term 

debt at high interest rate spreads. As noted by Arellano et al. (2012), the trade-off between these two 

benefits is quantitatively important for understanding the maturity composition in emerging markets. 

In recent years, sovereign debt-servicing difficulties have taken different forms, from 

outright default on domestic and external debt to rollover/liquidity crises where a solvent, but 

illiquid, country was on the verge of default on its debt because of investors’ unwillingness to roll 

over short-term debts coming to maturity.8 These were observed in in countries like Argentina, 

Russia, Ecuador, thus developing a model that can assess and predict debt sustainability is important 

for empirical and policy purposes.  

With regards to debt in advanced economies, the evidence of its impact is clear. The 

relationship between government debt and real GDP growth is weak for debt/GDP ratios below a 

threshold of 90 percent of GDP. Above 90 percent, median growth rates fall by one percent, and 

average growth falls considerably more. We find that the threshold for public debt is similar in 

advanced and emerging economies.9 As noted earlier, emerging markets face lower thresholds for 

external debt (public and private)—which is usually denominated in a foreign currency. When 

external debt reaches 60 percent of GDP, annual growth declines by about two percent; for higher 

levels, growth rates are roughly cut in half. There is no apparent link between inflation and public 

                                                           
7 Arellano, Cristina, and Ananth Ramarayanan. Defaults and the Maturity Structure in Sovereign Bonds (Minneapolis, 

2012) 
8 Manasee, Paolo, Roubini Nouriel and Schimmelpfennig, Axel. Predicting Sovereign Debt Crisis. (Washington 

D.C.,2003) 
9 Reinhart, Carmen and Rogoff, Kenneth. Growth in a Time of Debt. (2010) 
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debt levels for the advanced countries as a group (some countries, such as the United States, have 

experienced higher inflation when debt/GDP is high.) The story is entirely different for emerging 

markets, where inflation rises sharply as debt increases.10  

Countries with high debt loads are vulnerable to an adverse feedback loop in which doubts 

by lenders lead to higher sovereign interest rates which in turn make the debt problems more severe. 

Analyzing the recent experience of advanced economies using both econometric it shows that 

countries with debt above 80% of GDP and persistent current-account deficits are vulnerable to a 

rapid fiscal deterioration as a result of these tipping-point dynamics.11  

This paper adds to the current literature in two ways. First, it seeks to replicate and verify the 

results presented in Hamilton et al. (2013) by estimating the relationship between government debt 

and current account deficits on interest rates. Second, it seeks to use deficits in place of current 

account deficits as an alternative short-term measure and evaluate its impact on interest rates.  

3 Data & Methodology 

3.1  Data 

 Following Hamilton et al., this analysis includes a panel dataset on 20 advanced economies 

(list provided in APPENDIX II) for the period of 2000 – 2011 and for a total of 240 observations. 

Looking at statistical predictors of Rit, which is the average nominal yield on long term government 

debt for country i in year t. It also includes gross government debt, and net government debt both 

from IMF sources. A detailed description of the variables is provided in APPENDIX I. Current 

account deficit is another key variable in determining a country’s borrowing costs and an important 

                                                           
10 Ibid. 
11 Greenlaw, David, Hamilton, James, Hopper, Peter, and Mishkin, Frederic. Crunch Time: Fiscal Crises and the Role of 

Monetary Policy (2013).  
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predictor of financial crises in emerging economies.12 Current account deficit serves as a short term 

measure in this analysis because governments effectively fund their shortfalls by borrowing from 

foreigners. It is also important to note that all the variables used in this analysis are in percentage 

points. 

3.2 Regression 

 The present nonlinear regression is an approximate replication of the Hamilton et al. study 

that tries to predict Rit, on the previous year’s gross debt bi, t-1,  net debt bn
i,t-1, and current account 

deficit ci,t-1. The regression also includes country time and fixed effects to capture the unique 

identities of each country.  

 Rit = αi + γi + 0.0301bi,t-1 + 0.0155bn
i,t-1 – 0.188ci,t-1 + eit                          (1) 

 R2 = 0.62  

The regression results show that all the explanatory variables are highly statistically significant. This 

suggests that a one percent increase in the gross and net debt would raise the borrowing cost by 

0.0301 + 0.0155 = 0.0456 or 4.56 basis points. As for current account, it shows that a one percent 

increase in current account balance would also raise the borrowing costs by 18 basis points. This is 

consistent with other studies that have been conducted using other datasets. The findings of these 

studies show that a one-percent increase in the actual or projected debt-to-GDP ratio raises the 

long-term rate by approximately 3-7 basis points.13 

 

                                                           
12 Bussiere, Matthieu. Balance of Payments Crisis in Emerging Markets: How Early were the “Early” Warning Signals? 

(2003) 
13 Greenlaw, David, Hamilton, James, Hopper, Peter, and Mishkin, Frederic. Crunch Time: Fiscal Crises and the Role of 

Monetary Policy (2013). 
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The second regression equation introduces second-order terms and analyzes the relationship without 

the influence of net debt: 

Rit = αi + γi + 0.00269bi,t-1 + 0.303ci,t-1 + 0.000113b2
i,t-1 + 0.00607 c 2

i,t-1  (2) 
                        (0.009)      (0.000)        (0.0001)            (0.009) 

- 0.00612 ci,t-1bi,t-1  +  eit  
           (0.000) 

 R2 = 0.60 

3.3  Revised Regression 

 The present regression provides an estimation using the annual deficits as a percent of GDP 

in place of Hamilton et al. current account deficits. Literature on sovereign debt loads as mentioned 

earlier does suggest the presence of nonlinearities in these relationships. Therefore, I follow the 

same estimation process used by Hamilton et al. by introducing nonlinearities to the original 

equation and came up with some interesting results: 

Rit = αi + γi + 0.0271bi,t-1 + 0.0425di,t-1 + 0.00009b2
i,t-1 + 0.0014d 2i,t-1 +  eit  (3) 

 
                       (0.009)      (0.146)        (0.025)            (0.228) 

  

R2 = 0.49 

This new model shows that deficit/GDP and deficit/GDP squared are not statistically significant 

with a relatively low r-squared. However, this is an important juncture to look at these relationships 

a little closer i.e. at different levels of debt to see if the results change.  

3.4 Thresholds 

 In order to properly evaluate the effects of annual deficits and debt on long-term interest 

rates, it is important to look at the data analysis at each levels of debt. Since the determination has 
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been made that levels of debt do matter, I will be looking at these effects on debt/GDP ratios from 

50 to 100 percent.  Table 1 below show the impact a one percent increase in deficit/GDP would 

have on long term interest rates.  

Table 1  

Results of Regression using Interest rate yields, debt and annual deficit 

Debt Levels 50% 60% 70% 80% 90% 100%  

Deficit/GD

P 

0.096 0.1047 0.1336 0.135 0.1448 0.164  

P>|t| 0.000 0.000 0.000 0.000 0.008 0.087  

 

To understand the nature of the relationships between debt and long-term interest rates, consider 

the results presented in (3) which show that for a one percent increase in debt, there is a 2.7 basis 

point increase in borrowing costs. Taking that into account and looking at the results present in 

Table 1, one would see that a country with persistent annual deficits is predicted to run into 

problems quicker. For instance, if annual deficits as percent of GDP increase by one percent with a 

debt level at 50 percent, this would raise borrowing costs by 9.6 basis points. When debt level 

reaches 100 percent, borrowing costs increase to 16 basis points. It is also important to note that the 

largest jump in basis point occurred at the 90 percent debt level – a potential tipping point. 

Therefore a country with persistent annual deficits and large debt/GDP would end up paying a high 

price for more debt. That price would definitely become unbearable once the debt levels reach 90 

percent. 
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3.5 Fixed Effects  

 Conducting a study that involves evaluating the relationship between debt and long-term 

interest rates on 20 different advanced countries, it is important to account for the country specific 

attributes so as not to skew the results in favor of one country over the others. For instance, the 

United States and Belgium are among the countries evaluated in this study, and the way the U.S is 

able to handle debt is different from that of Belgium. For one, the United States’ currency is the 

world reserve currency, the U.S economy is 35 times larger than that of Belgium, and the U.S 

government is able to handle the demand of debt. However dissimilar the two economies may seem, 

they are both classified as advanced economies. These are only two examples of how countries 

within this panel differ. While some European countries might have similar economic constructs, 

there are still areas of difference. Hence, the use of country fixed effects to capture the unobserved 

heterogeneity is needed to accurately analyze these relationships. To further determine the impact of 

fixed effects, I run a regression with the different threshold but without country effects. This is 

shown in Table 2: 

Table 2  

Results of Regression without country effects 

Debt Levels 50% 60% 70% 80% 90% 100%  

Deficit/GD

P 

0.098 0.0136 0.156 0.149 0.174 0.213  

P>|t| 0.193 0.01 0.52 0.144 0.974 0.810  
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As expected, some of the results in Table 2 are not statistically significant and cannot be used to 

make any further analysis. This shows that country fixed effects are important to accurately 

determining the relationships between debt and interest rates among advanced countries.  

4 Structural Tests  

In order to accurately determine if there is a structural break in the model above, this paper 

will be using the chow test. The Chow test is preferred due to less computational difficulty 

compared to alternative approaches and application of the Chow test requires that the number of 

observations in both sub-samples should be nearly the same.  The structural test will be done using 

the different thresholds as stated below.  

The Chow Test formula is:  

F* = (RSSw - (RSS5+ RSS6 +RSS7 +RSS8 +RSS9 +RSS10))/(RSS5+ RSS6 +RSS7 +RSS8 +RSS9 

+RSS10) * (T - 2K)/ K (4)  

where F* is the test statistic  

RSSw = residual sum of squares for the whole sample (restricted model)  

RSS#= residual sum of squares for the different debt thresholds 

T = total number of observations in the whole sample  

K = number of regressors (including the intercept term) in each unrestricted sub- sample regression  

2K = number of regressors in both unrestricted sub sample regressions (whole sample).  
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4.1 Hypothesis & Results 

H0: There’s no structural break in the model 

H1: There’s is a structural break 

The chow test results show that the test statistic (F*) is greater than the respective F-statistic of 5.02 

and a prob > F of 0.009 confirming significance.  The results also show a with a structural difference 

at the 90 percent debt level. From these results, the null hypothesis should be rejected. Hence, the 

statistical evidence justifies the decision to estimate separate debt threshold models to make 

comparisons with results of the whole sample analysis. 

5 Discussion 

The determinations of the debts levels have always been at the forefront of sovereign policy 

making and macroeconomic analysis. This became even more important in the wake of the global 

financial crisis where fiscal sustainability for most advanced countries was at risk. This paper 

examines the dynamics of debt and deficit with strong evidence to prove that countries with 

persistent annual deficits and a high debt profile will experience higher borrowing costs and cannot 

be complacent even if they currently have low interest rates. By using previous literature on the 

topic, 14 this paper complements and extends the thinking that in a time of debt, deficits do matter 

because when unchecked can lead to a tipping point when interest rates shoot up. 

The current sovereign debt profile of many advanced countries have provided the needed 

database for empirical analysis of the sensitivity of debt levels and fiscal risk. This paper uses 

econometric analysis to prove that countries with a debt profile above 90 percent and persistent 

                                                           
14 Greenlaw, David, Hamilton, James, Hopper, Peter, and Mishkin, Frederic. Crunch Time: Fiscal Crises and the Role of 

Monetary Policy (2013). 
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annual deficits are vulnerable to rapid fiscal decline as a result of tipping point dynamics. The study 

conducted by Hamilton et al. 2013 suggests a feedback loop in which higher debts with higher 

current account deficits, lead to higher interest rates with a tipping point of about 80 percent. These 

results complement the existing literature in a number of important dimensions, and can also help 

explain the variety of findings.  

Given the recent fiscal decline as a result of weak economic fundamentals in some of the 

countries used in this study, an appropriate policy response is essential to contain the interest rates 

from skyrocketing once it reaches the tipping point. Strengthening fiscal frameworks can also help 

anchor fiscal policy to credible fiscal consolidation.15  

6 Expansion of Study 

As more countries experience economic growth as emerging economies it provides an 

avenue for expansion of this study. As noted earlier countries accumulate debt to enhance their 

economies or to fill a shortfall in the budget. Many of the emerging economies today are investing in 

their economies and accumulating debt in the process. Although, as Figure 1 suggests, the 

accumulation of debt for these emerging economies has not reached alarming levels. However, 

understanding the debt dynamics while a country’s debt profile is low can prove worthwhile to 

policy makers.  

  Finally, another route is to examine the debt and deficits with an expanded country set over 

a long period of time. This paper looks at these dynamics over a period of 12 years that includes the 

global financial crisis. Examining debt dynamics over three decades (if the data is available) could 

present interesting results to add to the literature of Sovereign debt and interest rates. 

                                                           
15 Baldacci, Emanuele and Kumar, Manmohan. Fiscal Deficits, Public Debt, and Sovereign Bind Yields (Washington 

D.C. 2010). 
15 
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APPENDIX I 

Description of Variables as specified by sources 

General government gross debt (Percent of GDP)  

Gross debt consists of all liabilities that require payment or payments of interest and/or principal by 

the debtor to the creditor at a date or dates in the future. This includes debt liabilities in the form of 

SDRs, currency and deposits, debt securities, loans, insurance, pensions and standardized guarantee 

schemes, and other accounts payable. Thus, all liabilities in the GFSM 2001 system are debt, except 

for equity and investment fund shares and financial derivatives and employee stock options. Debt 

can be valued at current market, nominal, or face values (GFSM 2001, paragraph 7.110). 

General government net debt (Percent of GDP)  

Net debt is calculated as gross debt minus financial assets corresponding to debt instruments. These 

financial assets are: monetary gold and SDRs, currency and deposits, debt securities, loans, 

insurance, pension, and standardized guarantee schemes, and other accounts receivable. 

Current account balance (Percent of GDP)  

Current account is all transactions other than those in financial and capital items. The major 

classifications are goods and services, income and current transfers. The focus of the BOP is on 

transactions (between an economy and the rest of the world) in goods, services, and income. 

General government revenue (Percent of GDP)  

Revenue consists of taxes, social contributions, grants receivable, and other revenue. Revenue 

increases government’s net worth, which is the difference between its assets and liabilities (GFSM 

2001, paragraph 4.20). Note: Transactions that merely change the composition of the balance sheet 
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do not change the net worth position, for example, proceeds from sales of nonfinancial and financial 

assets or incurrence of liabilities. 

General government total expenditure (Percent of GDP)  

Total expenditure consists of total expense and the net acquisition of nonfinancial assets. Note: 

Apart from being on an accrual basis, total expenditure differs from the GFSM 1986 definition of 

total expenditure in the sense that it also takes the disposals of nonfinancial assets into account. 

10 year government bond yields  

A yield on debt obligation issued by a government that matures in 10 years. A 10-year Treasury note 

pays interest at a fixed rate once every six months and pays the face value to the holder at maturity.  

 

 

 

 

 

 

 

 

 

 

 



17 
 

APPENDIX II 

List of Countries uses in the Regression 

1. Australia  

2. Austria  

3. Belgium  

4. Canada  

5. Denmark  

6. Finland  

7. France  

8. Germany  

9. Greece  

10. Ireland  

11. Italy  

12. Japan 

13. Netherlands 

14. Norway  

15. Portugal  

16. Spain  

17. Sweden  

18. Switzerland  

19. United Kingdom  

20. United States 
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APPENDIX III 

Figure 1  

Government Debt Ratio as a percent of GDP 

 

 

Table 1  

Results of Regression using Interest rate yields, debt and annual deficit 

Debt Levels 50% 60% 70% 80% 90% 100%  

Deficit/GD

P 

0.096 0.1047 0.1336 0.135 0.1448 0.164  

P>|t| 0.000 0.000 0.000 0.000 0.008 0.087  
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Table 2  

Results of Regression without country effects 

Debt Levels 50% 60% 70% 80% 90% 100%  

Deficit/GD

P 

0.098 0.0136 0.156 0.149 0.174 0.213  

P>|t| 0.193 0.01 0.52 0.144 0.974 0.810  
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