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ABSTRACT 

 

This dissertation discusses the impacts of federal government budget deficit on 

macroeconomic variables. I begin with a baseline model that includes the real total 

federal government budget deficit, real current account balance, real interest rate, real 

exchange rate, and real GDP. The variables chosen correspond to those in the 

Mundel-Fleming model. The data sets for all variables are quarterly for the period 

1980: I to 2004: IV. 

This dissertation focuses on testing for multivariate cointegration in the five-

variable system, and, finding it, also, estimating a vector error-correction (VEC) 

mechanism to produce variance decomposition, impulse response functions, and 

Granger-Causality tests. Since the results of such VEC estimations typically are 

sensitive to lag lengths and the ordering of the variables, the effects of altering lag 

lengths and variable orders are considered. Finally, the study examines the impacts of 

substituting private consumption for GDP in the five-variable system. 

The study used the methodology of Johansen, and Johansen and Juselius to 

test for the presence of cointegration in the five-variable system. The test shows a 

single cointegrating vector for the five-variable system. 

The presence of cointegration in the five-variable system leads to apply a 

vector error correction (VEC) mechanism rather than a conventional unrestricted 

vector autoregression (UVAR) specification. Using a VEC model we can analyze the 

short-run dynamics of the relationship between the five variables included in the 

system by producing variance decomposition, and impulse response functions. Also 

by applying the Granger Causality tests we can determine the direction of the 

causality.  
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The variance decomposition gives information about the relative importance 

of the random innovations. It shows the sources of errors in forecasting a dependent 

variable. Results show that federal budget deficit appears to have some degree of 

significant explanation in forecasting error variance of interest, and exchange rates. 

However the federal budget deficit appears to have a weak and small impact on the 

current account balance and GDP. Impulse response functions trace the responses of 

endogenous variables to the change in one of the innovations in a system. In other 

words, an impulse response function traces the effect of one standard deviation shock 

to one of the innovations on current and future values of the endogenous variables. 

Results show that the initial effects of a shock to the federal budget deficit on 

interest rates are positive and statistically significant for two quarters; this means an 

increase in the budget deficit leads to a rise in interest rates. The impact of deficit on 

the exchange rate appears to be negative and permanent, and the impact is statistically 

significant for at least five quarters. The increase in deficit leads to depreciate the 

exchange rate. The impact of deficit on the current account balance appears to be 

statistically not significant, but the direction of impulse response is positive for at 

least five quarters; this means that budget deficit increases the current account 

balance, and the impact after five quarters appears to be negative, which means 

budget deficit worsens the current account after five quarters. The last one is the 

impact of deficit on the GDP, which appears to be permanent negative and 

statistically significant for at least three quarters. The increase in budget deficit leads 

to decrease the GDP. 

Granger causality results show that budget deficit does not cause an increase 

in the interest rate, exchange rate and GDP. It shows that budget deficit causes current 

account deficit and also, results show that the interest rate, exchange rate, and the 
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GDP cause current account deficit. Tests also show that the interest rate causes 

exchange rate appreciations, and the GDP causes budget deficit. An interesting 

finding here is that the interest rate plays an important role in the movement of the 

exchange rate, current account and GDP. 

Substituting private consumption for the GDP and analyzing the impact of deficit on 

the interest rate, exchange rate, current account, and private consumption using the 

same techniques explained above provides different results. 

Cointegration test shows the data have one cointegrating vector based on trace 

test, and two cointegrating vectors based on the eigenvalue test. The dynamic analyses 

were based on two tests. 

Based on the variance decomposition, it appears to be that budget deficit 

explains the movements in private consumption by including one or two cointegrating 

vectors. Impulse response functions appear to be statistically significant of the impact 

of budget deficit on private consumption. Impulse response shows that the impact is 

permanent, positive and statistically significant for at least seven quarters based on 

one cointegrating vector, and for at least five quarters based on two cointegrating 

vectors. This can be explained by the traditional Keynesian view that asserted budget 

deficit was net wealth. 

Based on Granger causality test, results are different, which appears to show 

that deficit does not cause an increase in private consumption based on one 

cointegration vector, but deficit causes an increase in private consumption based on 

two cointegrating vectors. 

In general and based on the tests applied, the results show that budget deficit 

plays a small role in determining the macroeconomic variables. 
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CHAPTER I 
 

INTRODUCTION 
 

 
Overview 
 

During the first part of 1980s, the United States experienced rising deficits in its 

current account and government budget. The interest rates rose, the exchange rate 

appreciated, and economic growth declined. Since the goal of this study is to investigate 

the relationship between the five macroeconomic variables listed above, a brief historical 

review of the behavior of these variables over the last 25 years is a good starting point. 

 

Real Gross Domestic Product 
 

Figure 1.1 shows the annual percentage change in U.S. real GDP (economic 

growth), from 1980 to 2004. The U.S. economy through this period faced three 

recessions. The first recession (1981-1982) was preceded by a large increase in the price 

of energy, which in this case occurred in 1979-1980. In this recession, the energy price 

increase perhaps happened too close to the recession to have been its principal cause. 

Other evidence seems to point as well to monetary policy as the primary cause of the 

1981-1982 recession. Inflation had become high, and by early 1980s the Federal Reserve 

System (Fed) took dramatic steps to reduce inflation by restricting growth in the supply 

of money and driving up interest rates. The second recession (1991-992) was mild 

compared to the previous one, and it was the only interruption in sustained economic 

growth over a roughly 19-year period from 1982 to 2001. For this recession, it is difficult 

to pinpoint a single cause. Possibly an increase in energy prices during the Persian Gulf 

War was an important contributing factor, although this price increase was temporary. 
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The third recession (2001), though even milder than the 1991-1992 recession, appeared to 

have been the result of a collapse in optimism in the United States. During the 1990s, 

there was a boom in investment expenditures (spending on new plants, equipment, and 

housing) fed in part by the great optimism concerning the revolution in information 

technology and its implication for future productivity. This optimism was also reflected 

in a large increase in the average price of stocks in the 1990s. In about 2000, optimism 

faded rapidly, investment expenditures and the stock market crashed, and the result was 

the recession of 2001. Also contributing to the 2001 recession were the terrorist attacks of 

September, 2001. 

 

-2

0

2

4

6

8

80 82 84 86 88 90 92 94 96 98 00 02 04

Pe
rc

en
t C

ha
ng

e f
ro

m
 Y

ea
r A

go

 
Figure 1.1 Real Gross Domestic Products (2000=100) 
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Real Interest Rate 
 

Figure 1.2 shows the real interest rates in United States over the period 1980 to 

2004. The real interest rate is a 10-year bond derived by subtracting the inflation rate 

(using GDP-deflator) from the nominal bond rate (GDP-deflator 2000=100). This is the 

long term interest rate. The long term interest rate in 1980 was about 2.36 percent, but 

rose to 8.7 in 1984. Since then, it has declined, reaching 3.57 percent in 1993. After 1993 

the long-term interest rate started to increase slightly until 1999, and then declined to 1.64 

in 2004. 
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 Figure 1.2 Real Interest Rate (10-Year Treasury Bond) 
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Real Exchange Rate  
 

Figure 1.3 shows the value of the dollar in the exchange market. As we can see, 

the value of the U.S. dollar appreciated from 1980 to 1985 and reached its highest value 

in 1985. From 1986 to 1995, the value of the dollar consistently depreciated. Then after 

1996 the value increased briefly, and started declining again after 2001. 
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 Figure 1.3 Real Effective Exchange Rate (2000=100) 
 
 
 
Current Account Balance 

The movements of the U.S. current account balance from 1980 to the end of 2004 

indicated that in 1980 and 1981 the current account balance recorded a slight surplus. 

Since then, it has started to experience a deficit; this deficit has increased significantly, 

reaching 150.8 billion in 1987 dollars. After 1987, the current account deficit started to 
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decline, reaching a surplus of 13.5 billion in 1991 dollars. Since then the U.S. current 

account balance sharply declined to negative balances, recording the highest deficit in 

U.S. history by reaching 651.7 billion in 2004 dollars.  

It is more meaningful, however, to gauge the magnitude of the current account 

balance against the size of the total economy. Figure 1.4 shows the U.S. current account 

as a fraction of the gross domestic product (GDP) from 1980 to 2004. From 1980 to 

1982, the U.S. current account balance as a share of the U.S. GDP averaged less than 1 

percent. However, since 1982, the United States experienced increasingly large current 

account deficits, reaching 3.2 percent of the GDP in 1987. This tendency toward larger 

deficits was reversed gradually during the rest of the decade. In 1991, the U.S. current 

account balance recorded a small fraction of the GDP as surplus (0.23 percent of the 

GDP). Starting in 1993 the current account again began to record increasingly large 

deficits. These grew to 4.6 percent of the GDP, and 5.5 percent of the GDP in 2003 and 

2004 respectively.  
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 Figure 1.4 Current Account Balance (NIPAs) 
 

The major component of the current account balance is the trade balance, which is 

presented along with another current account component (the net income investment) in 

Figure 1.5. As we can see from the graph, the U.S. trade balance experienced a deficit 

from 1980 to 2004. In 1980 and 1981, the U.S. trade deficit was small, recording 13 and 

12.6 billion dollars respectively, and less than 1 percent of GDP. After 1982, the U.S. 

trade deficit started to increase sharply, reaching 145.2 billion dollars in 1987 and 3.06 

percent of the GDP. After 1987, the trade deficit declined to reach 27.5 billion dollars in 

1991, which was less than 1 percent of the GDP. However, the U.S. trade deficit started 

to increase again after 1991. It reached 624 billion dollars in 2004, or 5.3 percent of the 

GDP, making it the highest trade deficit in the U.S. history. 
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The second part of the current account balance is net investment income. As 

shown in Figure 1.5 below, net investment income consistently showed a surplus during 

the period (1980-2004). 
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 Figure 1.5 Net Exports (Goods and Services) NIPAs 
 
 

Current Account and Economic Activity 

It is important here to explain the crucial role of the current account balance in a 

country’s economic activity. The current account of the balance of payments is an 

important barometer to both policy makers and investors, representing an indicator of a 

country’s economic performance. It is a key indicator of the health of a country’s 

economy. 

Temporary current account deficits present fewer problems. The imbalances 

represent the natural outcome of reallocating capital to the country where the factor of 

production tends to receive the highest possible returns (Hakkio, 1995). However, large 
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and persistent current account deficits tend to pose more difficult problems for the 

economy and necessitate a policy response. Specifically, they tend to increase domestic 

relative to foreign interest rates. They simultaneously impose an excessive burden on 

future generations, since the accumulation of larger debt will imply increasing interest 

payments, and thus a lower standard of living.  

The deficits provide a signal of macroeconomic policies, calling for devaluation 

and /or tighter macroeconomic policies. Large external imbalances are often assumed to 

play an important role in propagation of currency crises. For example, the currency crises 

in Chile and Mexico (early 1980s), the UK and Nordic countries (late 1980s), Mexico 

and Argentina (mid 1990s), and more recently in East Asian countries (late 1990s) are 

often associated with large and persistent current account deficits. Kaminsky et. al. 

(1998) and Edwards (2001) provide empirical evidence that large current account deficits 

increase the probability of a country experiencing a currency crisis. However, within a 

particular country large external imbalances do not necessarily imply a forthcoming crisis 

(Milesi-Ferretti and Razin, 1996). Kaminsky et al. (1998) also surveyed 28 papers that 

used a total of 105 explanatory variables in predicting currency crises. Their survey 

implied that there was not a single best indicator of future crises.  

Movements in the current account are deeply intertwined with, and convey 

information about, the actions and expectations of all market participants in an open 

economy. For this reason, policymakers focus on the current account as an important 

macroeconomic variable. They endeavor to explain its movements, assess its sustainable 

level, and seek to induce changes in the current account balance through policy action. 
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The determinants of current account balances are of considerable interest in open 

economy macroeconomics. Alternative theoretical models provide different predictions 

about the factors underlying current account dynamics, and about the sign and magnitude 

of the relationships between current account fluctuations and these determinants. 

Understanding the factors that influence fluctuations in the current account could 

have important policy implications as well. In particular, the notion of current account 

sustainability has come to be of considerable interest in the context of recent episodes of 

macroeconomic turbulence in emerging markets. 

 

Federal Budget Surplus 

The federal budget stayed in deficit from 1980 to 1997 and 2002 to 2004. In 1998 

to 2001, the United States experienced a budget surplus and then this surplus declined 

sharply reaching 3.5 percent of the GDP in 2004. In 1980, as we can see from Figure 1.6, 

the federal expenditures rose from 21 percent of the GDP to 23 percent in 1983. At the 

same time receipts decreased from 19.7 percent of the GDP to 18 percent. From 1984 to 

1991, federal expenditures and federal receipts were averaging 22 percent and 18.5 

percent of the GDP respectively. From 1992 to 1999, the federal expenditures declined 

(recording 19 percent of the GDP) and federal receipts rose to reach 21 percent of the 

GDP. After 1999 the receipts declined sharply and reached 16.8 percent of the GDP in 

2004. During that time period, expenditures increased (recording 20.3 percent of the GDP 

in 2004). The Federal budget balance (national income account basis), as we can see from 

Figure 1.7, recorded a fairly consistent deficit from 1980 to 2004 (except for the period 

1998 to 2001, which a recorded surplus). From 1980 to 1986, the federal budget deficit 
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rose from almost 2 percent to 4.3 percent of the GDP, respectively. After 1987 the deficit 

declined and reached 2.3 percent in 1989. In 1991, the deficit increased again until 1992 

(reaching 4.7 percent). Since then, the budget deficit declined and reached a surplus in 

1998 to 2001 (recording 2 percent in 2000 and 0.5 percent in 2001). In 2002, the deficit 

increased sharply to reach almost 3.5 percent of the GDP. 
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 Figure 1.6 Federal Receipts and Expenditures (NIPAs) 
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 Figure 1.7 Federal Budget Surplus (NIPAs) 
 
 

 

Money Growth 

It is important to look at money growth, since it plays a major role in determining 

the nominal and real interest rate through the effects on price levels and inflation. The 

causal link between money growth and inflation was emphasized by Friedman and 

Schwartz in A Monetary History of the United States (1960). 

Figure 1.8 illustrates money growth in the United States over the period 1980 to 

2004. Money growth was 8.2 percent in 1980 and increased to 10.7 percent in 1983. 

After 1983, money growth declined until 1986 where it reached 9 percent. After that it 

declined sharply to reach the lowest rate of 0.38 percent in 1994. Since then, the rate has 

fluctuated from a high rate of 10.03 percent in 2001 to a low rate of 5.5 percent in 2004. 
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Interest rates are important, as they affect many private economic decisions. In particular, 

they influence the decisions of consumers about how much to borrow and lend, and the 

decisions of firms concerning how much to invest. Further, movements in interest rates 

are an important element in the economic mechanism by which monetary policy affects 

real magnitudes in the short-run. Figure 1.9 shows the behavior of the short-term nominal 

interest rate in the United States over the period 1980-2004. This is the interest rate in 

money terms on 3-month U.S. Treasury bills. In 1980, the short-term interest rate was 

about 11 percent, but it rose to a high of more than 14 percent in 1982-1983. Since then 

the nominal interest rate has experienced decline, and reached a level below 1 percent in 

late 2003. 

The movements in the nominal interest rate could be explained by the movement 

in the inflation rate. In the same figure (1.9), I have plotted along with the short-term 

interest rate, the inflation rate for 1980-2004. It is measured here by the rate of increase in 

the consumer price index. As shown, the inflation rate closely tracks the nominal interest 

rate. Also, several peaks in inflation (1980, 1993, and 2002) are mirrored by peaks in the 

nominal interest rate. Thus, the nominal interest rate tends to rise and fall with the 

inflation rate. 

Economic decisions are based on real rather than nominal interest rates. The real 

interest rate is the nominal interest rate adjusted by the expected inflation. Figure 1.10 

plots an estimate of the real interest rate, which is the nominal interest rate adjusted by 

the actual rate of inflation. The real interest rate fluctuates a great deal over time. The real 

rate has sometimes been negative, falling to almost negative 3 percent in 1980. For most 
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of the period since the early 1980s, the real interest rate has been positive, but it fell close 

to zero early in the 1990s and below zero in 2003, and in 2004. 

The inflation rate is explained in the long-run by the rate of growth in the supply 

of money. Without money supply growth, prices cannot continue to increase. Higher 

money supply growth implies that there is more and more money available to purchase a 

given quantity of goods. 
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 Figure 1.8 Money Growth Rate (M2) 
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 Figure 1.9 Nominal Interest Rate and Inflation Rate 
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 Figure 1.10 Real Interest Rate (3-Month Treasury Bill Rate) 
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Study Objectives and Distinction from Others 

The fluctuation and the interactions between macroeconomic variables, including 

the interest rate, exchange rate, current account balance, and economic growth, have 

become major concerns of economists and politicians alike. Particularly, in the 1980s, 

“twin deficits” (referring to both budget deficit and trade deficit) was introduced as a new 

economic term into the body of economic literature.  

 Many studies were done to explain the interaction between these variables and to 

determine which of them impacts others. Based on two broad economic theories, 

economists are divided and provide different explanations. The first approach constitutes 

the Keynesian or conventional approach. Using the well-known Mundell-Fleming 

framework, the Keynesian approach asserts that increases in budget deficit would induce 

upward pressure on interest rates, and produce capital inflows. This would then cause the 

real exchange rate to appreciate. The appreciated exchange rate would make U.S. exports 

less attractive to foreigners and increase the attractiveness of imports. This would lead to 

worsening of the current account balance, and finally cause a decline in economic 

growth.  

The second approach, the Ricardian Equivalence Hypothesis (REH), was 

rediscovered in 1976 by Buchanan, from the seminal work of Barro (1974). According to 

Barro (1974, 1976, 1989) the decision of a government to reduce taxation and finance (a 

given path of government expenditure) by issuing bonds should prompt consumers to 

save the tax cut and invest it. Consumers presumably do this by purchasing bonds, 

because they foresee a future increase in taxation to repay the borrowed money and 

service the debt. Therefore, they would increase their savings by the amount equivalent to 
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the tax cut, and not change their consumption. A cut in taxes that increases disposable 

income would automatically be paid by an identical increase in saving.  

As REH states, the time path of taxes does not matter for the household’s budget 

constraint, as long as the present value of taxes is not changed. For example, a tax cut 

does not affect the lifetime wealth of households, because future taxes will go up to 

compensate for the current tax decrease. So, current private saving rises when taxes fall, 

and the accordingly budget deficit rises, and households save the income received from 

the tax cut to pay for future tax increases. Finally according to this view, an intertemporal 

shift between taxes and budget deficit does not affect the real interest rate, the quantity of 

investment, or the current account balance.  

Theoretically, the Keynesian proposition implies it should hold over the long-run, 

due to the adjustment process moving through a change in the interest and exchange 

rates, which explains the effect of the budget deficit on the current account. The 

Recardian equivalence seems to support a short-run relationship between budget deficit 

and private savings and interest rate, due to a one-to-one move of private savings 

following budget deficits. 

In the end we can summarize both the Ricardian equivalence and the Keynesian 

hypothesis as follows: according to the Ricardian equivalence hypothesis, budget deficits 

do not affect interest rates, exchange rates, current account, or output.  

According to the Keynesian proposition hypothesis, budget deficits increase 

interest rates, appreciate exchange rates, worsen the current account balance, and increase 

output.  
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Over the last 25 years, there has been widespread concern about the impacts of 

budget deficit on economic activity. The general consensus is that unless corrective 

action is taken, the large deficit now projected by almost all forecasters will force up 

interest rates and thereby crowd out business capital spending. Exchange rate 

appreciation increases with the current account deficit. If so, future generations will be 

confronted with a small capital stock, and thus with a lower level of output than 

otherwise would be the case. To prevent this lowering of future living standards, it is 

widely argued that steps must be taken to reduce the budget deficit. 

Until recently, this view – at least about the long-run effects of large deficit – 

would have been accepted by nearly all economists. But this conventional view of the 

adverse effects caused by budget deficit has come under theoretical challenge, especially 

within the last 25 years. Moreover, many recent empirical studies have been unable to 

find a statistically significant positive relationship between budget deficit and 

macroeconomic variables such as interest rates, the exchange rate, the current account 

balance, and output. These theoretical and empirical challenges to the conventional view 

are especially important, since public interest in this issue is high because of the size of 

the deficit now projected. 

Several empirical studies have been conducted to examine the relationship 

between budget deficit or government debt and interest rates. Empirical evidence is, 

however, mixed. For example, Hoelscher (1986), Cebula (1988), Arora and Dua (1995), 

Miller and Russek (1996), and Cebula (1998) report a positive relationship. On the other 

hand Evans (1987a, 1987b, 1988, and 1989) reports a negative relationship. Darrat (1989) 

reports no relationship. Barth et al. (1990) note that generally, studies that use low 
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frequency data (annual vs. quarterly or monthly) and long-term interest rates (instead of 

short-term rates) are more likely to find a significant relationship. 

Most of these studies focus on the short-term rate of interest, especially the 3 

month U.S. Treasury bill rate or the 4-6 month commercial paper rate. A few of these 

studies focus on the long-term interest rate, such as the 10-20 year U.S. Treasury security 

rate, or Moody’s corporate bond rate. Studies that focus on the short-term interest rate 

usually find no significant relationship between interest rates and budget deficit; whereas, 

studies that examine the relationship between the long-term interest rate and deficit find a 

significant relationship. 

The long-term interest rate is more appropriate in examining the deficit-interest 

rate relationship for the following reasons. First, according to Bovenberg (1988), short-

term interest rates are influenced by monetary and transitory factors, and therefore are 

more volatile and difficult to explain. Fiscal variables, on other hand, may be more 

important in explaining long-term interest rates. Second, the long-term interest rate has 

received only limited attention in the literature as compared with the short-term rate. 

Third, economists generally theorize that long-term interest rates transmit the impacts of 

deficit to the real side of the economy. This is because interest-sensitive components of 

private spending, for example, home construction and business plant and equipment 

spending, are most sensitive to variations in long-term rates (Hoelscher, 1986). Hence the 

focus of this paper is on the link between deficits and long-term rates. Empirical work by 

Hoelscher (1983) shows that for the period 1952:3 to 1976:2 three-month treasury bills 

show no significant correlation with federal borrowing. Monetary factors, expected 
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inflation, and the phase of the business cycle are the major determinants of nominal 

short-term rates for the period. 

Most of the studies, in general, have examined the budget deficit/interest rate 

relationship by testing correlation rather than causality between them. Only a few studies 

[McMillin, 1986; Darrat, 1989; Miller and Russek, 1996] have examined the causal 

relationship between the budget deficit and interest rates. Using standard causality tests, 

McMillin (1986) and Darrat (1989) found evidence for reverse causation, i.e., the interest 

rates cause budget deficit. The standard causality tests, however, ignore a potential 

channel of causation that may exist when variables are cointegrated (Granger, 1983). 

Arora and Dua (1995) applied error correction modeling to test for causality and found 

positive relationship between the budget deficit and long-term interest rates. Miller and 

Russek (1996) used the Vector autoregressive (VAR) econometric method and found 

budget deficit raises interest rates. 

On the consumption side, more than a dozen authors have analyzed the 

relationship between budget deficit and aggregate consumption. Authors have reached 

markedly different conclusions through essentially similar analyses of U.S. time series 

data. Three main different methodologies have been applied to test for debt neutrality in 

the context of private consumption: life-cycle hypothesis, permanent income hypothesis, 

and the “consolidated approach.” In general, these ways of testing lead to opposite 

results. The first is generally unfavorable to Ricardian equivalence, and the second and 

third are in favor of it. The most widely used econometric technique is OLS and in some 

cases, to overcome endogeneity, 2SLS is applied. There are a small number of studies 

applying instrumental variables to overcome endogeneity.  
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Since most economic variables, such as the GDP, consumption, deficits, and price 

levels, are not stationary, and since they are usually integrated in regressions involving 

the levels of these data, the standard significance tests are usually misleading. In 

particular, the conventional t and F test would tend to reject the hypothesis of no relation 

when, in fact, there might be one. This may bias the results against Ricardian equivalence 

when we state as the null hypothesis that there is no relationship between deficit and 

consumption. The implications of unit roots in macroeconomic data are, at least 

potentially, profound. If a structural variable is integrated to the first degree I (1), shocks 

to it will have permanent effects, with rather serious reconsideration of the analysis of 

macroeconomic policy. 

In the case of the current account deficit, previous studies that examined the 

relationship between the budget deficit and the current account deficit have adopted a 

variety of approaches, both theoretical and empirical. Theoretical treatments run the 

gamut from the standard Mundell-Fleming model (Zietz and Pemberton, 1990), to the 

Ricardian model (Enders and Lee, 1990), to the theoretical (Darrat, 1988; Miller and 

Russek, 1989; Abell, 1990; Kearney and Monadjemi, 1990; Bachman, 1992). Empirical 

approaches range from 2SLS applied to a system of structural equations (Zietz and 

Pemberton, 1990) to unconstrained VAR modeling (Abell, 1990; Kearney and 

Monadjemi, 1990) to cointegration (Miller and Russek, 1989; Bachman, 1992; Diboolu, 

1997; Leachman and Francis, 2002). The variables used to measure the budget and 

current account deficits vary across studies, as does the set of related variables included 

in the models. The form in which the data are utilized (e.g., as ratio of GNP, GDP, or as a 
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first difference of levels) also differs across studies. Not surprisingly, a variety of results 

emerges. 

In the end, based on variables included in the studies, measurement of the 

variables, and the econometric techniques applied, a variety of mixed results were 

produced, and researchers were divided in their conclusions. 

The objective of this study is to analyze empirically the impacts of the federal 

government deficit on the macroeconomic variables for the period 1980:1 to 2004:4. 

Important distinctions between this and other studies are: 1) the impacts of the deficit on 

key macro variables (long-term interest rate, exchange rate, current account, and output) 

are analyzed here within the context of multivariate model. In the literature, most studies 

analyze the impacts of deficit on selected macro variables in the context of a single 

equation models; 2) I start the analysis from the beginning of the 1980s because that is 

when U.S. economy experienced twin deficits in its government and current account, 

interest rates rose, the exchange rate appreciated, and decline in economic growth 

occurred; and 3) in my study, I used long-term interest rates rather than short-term rates, 

since, it was mentioned above, that short-term interest rates are influenced by monetary 

and transitory factors.  

Fiscal variables, on other hand, may be more important in explaining long-term 

interest rates. Also, economists generally theorize that long-term interest rates transmit 

the impacts of deficit to the real side of the economy. This is because interest-sensitive 

components of private spending, for example, home construction and business plant and 

equipment spending, are most sensitive to variations in long-term rates. 4) Many 

consumption studies used expenditures on non-durables, services, and consumer durables 
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as consumption expenditures. In my study I used non-durables and services only as 

consumption expenditures, since consumer durables, however, are primarily investment 

and hence are not part of the theoretical concept of current period consumption; 5) I 

measured both deficits as percentage of the GDP, since it is important to take into 

consideration the size of the economy when analyzing the impacts of deficit on 

macroeconomic variables; and 6) the empirical work is based on the cointegration results, 

which are applied to take into consideration the long-run relationship among the variables 

included in the study. 

The variables chosen in my dissertation correspond to those in the Mundell-

Fleming model including budget deficit, interest rate, exchange rate, current account, and 

output as a base model. My dissertation-in addition to the introduction- presents five 

chapters. Chapter II presents a literature review; Chapter III presents the theoretical 

framework; Chapter IV presents the methodology and data; Chapter V presents the 

empirical results; and Chapter VI conclusions. 

 

  

 

 
 
 
 
 
 
 
 
 

 
 
 

 22



CHAPTER II 
 

LITRATURE REVIEW 
 

 
 
1. Introduction  

This chapter reviews the theoretical and empirical studies of the impacts of budget 

deficit on macroeconomic variables. There are two major schools of thought concerning 

the economic effects of budget deficit on key macro variables such as interest rates, 

exchange rates, current account balance, and the GDP. The first school is known as the 

Keynesian, traditional school. The second is known as the Ricardian Equivalence School. 

The Keynesian approach is based on an assumption of the existence of a large 

number of myopic or liquidity constrained individuals, which means that the agents 

decide their consumption based on current disposable income. Also, the Keynesian view 

allows for the possibility that some economic resources are unemployed. According to 

the simplest Keynesian model, an increase in the budget deficit of $1 causes output to 

increase by the inverse of the marginal propensity to save. This increase in output raises 

the demand for money. If the money supply is fixed, the interest rate must rise, and 

private investment falls. Finally, this in turn reduces output and partially offsets the 

Keynesian multiplier effect. According to the Keynesian traditional view, budget deficits 

are harmful and bad for the economy. In a closed economy for example, where we have 

no capital mobility, a reduction in lump-sum taxes causes the interest rates to rise, 

because the government now competes with private investment for the available private 

savings. The increase in interest rates would discourage private investment and reduce 

the economy’s long-run economic growth. On the other hand, in an open economy where 
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capital is internationally mobile, the increase in domestic interest rates caused by the 

increase in government borrowing will induce foreign investors to buy domestic assets, 

denominated in domestic currency. This action will reduce the rise in domestic interest 

rates and limit the crowding out of domestic investment. The increased foreign demand 

for domestic currency, however, will cause its value to appreciate. This, in turn, makes 

domestic goods and services more expensive, relative to foreign goods and services. In 

other words, the appreciation in domestic currency would make exports less attractive 

and increase the attractiveness of imports, subsequently worsening the current account 

balance. Moreover, with the deficit financed externally, future interest payments on the 

deficit will go to foreigners’ economic agents, outside the domestic economy. This will 

lower future expenditures on domestic production and lower domestic economic growth, 

and finally lower the future standard of living. Therefore, for either a closed or an open 

economy, an increase in the budget deficit implies a slower growth path and a lower 

future standard of living (Humpage, 1993). In conventional macroeconomic analysis, 

government debt affects the economy because households view it as net wealth. The 

larger the government debt is, the wealthier households feel, the more they consume, and 

the less they save. 

When the government imposes taxes to finance a given path of expenditure, this 

will have a negative effect on consumption. Likewise, substituting borrowing for taxation 

to finance government expenditure should increase consumption. This should happen 

through two different channels of transmission. On one hand, consumers would regard 

bonds as net wealth, and therefore might be induced to consume more than they had 

planned. On the other hand, consumers might increase consumption after a tax cut 
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because they are liquidity constrained, or because they do not expect one way or another 

to repay the taxes. In other words, their time horizon is shorter that than the time it will 

take for the government to raise taxes. If this case, the increased supply of bonds would 

be matched by an unchanged demand for them, since the pool of savings has not been 

broadened. This, in turn, forces the interest rate to rise in order to induce higher demand 

and leading to a substitution effect, whereby private investment is crowded out by 

government expenditure. 

 
The alternative to the conventional view is the Ricardian Equivalence approach. 

The “golden age” of the literature on Ricardian Equivalence was the 1980s, a period in 

which the high level of budget deficit was one of the main economic policy concerns. 

According to the Ricardian approach, households are assumed to have effectively infinite 

horizons, to face perfect capital markets, and to foresee future taxes correctly. Barro 

(1974) has shown that under these conditions, a budget deficit has no effect since 

households treat future taxes as necessary, to service it as exactly offsetting its 

contribution to their current disposable income.  

According to Ricardian Equivalence view, lump-sum taxes and government 

deficits are equivalent methods of financing a given government spending path. This is 

view based on the following framework: first, since the government must ultimately pay 

for its expenditures, the present value of its expected expenditures must equal the present 

value of its expected stream of tax receipts. Thus for a given spending path, a cut in 

today’s taxes simply implies an increase in future taxes, and the present value of tax 

receipts remains constant. Second, consumers maximize the present value of lifetime 

consumption. So, a reduction in current government taxes leads to an increase in current 
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private saving, and hence, consumer consumption will remain at the same level as before 

the tax cut. This means that a decrease in government saving (an increase in government 

deficit), induces an increase in private saving, so that national saving (which is the sum of 

government and private savings) is unchanged (Seater, 1993). So, according to the 

Ricardian Equivalence approach, if the government deficit does not affect national saving 

based on the previous explanations, then the deficit will have no impact on real interest 

rates, the real exchange rate, the current account balance, and finally on economic 

growth. Ricardian Equivalence predicts: first, there should be a positive one-to-one 

relationship between budget deficit and national saving; second, no relationship exists 

between budget deficit and consumption; third, no relationship exists between 

government budget deficit and real interest rates. In other words, the interest rate will be 

unaffected by the deficit because individuals respond to an increase in government debt 

with an equivalent increase in saving. Finally, no relationship exists between the budget 

deficit and the exchange rate or the current account balance. 

One of the main logics of the Ricardian view is that the deficit corresponds only 

to a postponement of taxes. And since the Ricardian approach is based on the assumption 

of rational foresight of individuals, the logic is that individuals are indifferent about 

paying one dollar for taxes in the current period, or paying one dollar plus interest in a 

future period. The timing of taxes does not change individuals’ permanent income or life 

time budget constraints. So, a change in timing of taxes does not change their 

consumption decisions. 

According to economists who criticize the Ricardian view, this logic exists if the 

individual lives forever. This means that if individuals know that government will collect 

 26



their postponed taxes after they die, then their consumption decisions may change 

(Diamond, 1965). Regarding this criticism, Barro (1974) adopted the concept of 

“intergenerational altruism” to extend an individual’s planning horizons. According to 

him, although the parents realize that the postponed taxes will be collected after they die, 

they will not increase their consumption due to their increased disposable income. 

Parents take care of their children’s welfare, and they know that their children will pay 

higher taxes to cover the government deficit. So, the parents will save more than they 

consume, and leave larger bequests to their children to help them to pay higher taxes in 

the future. Therefore, each generation’s planning period is extended to an infinite horizon 

if each generation cares about the next generation’s welfare. Hence Barro’s conclusion 

suggests that Ricardian Equivalence is reinstated. 

Many researchers have tested the Ricardian Equivalence approach in different 

ways: using the aggregate consumption function, estimating the consumption Euler 

equation, studying interest rates, studying the trade deficit with respect to changes to 

budget deficit changes, and in other ways. 

 

2. Keynesian Approach: Summary and Predictions  

The Keynesian proposition can be summarized as follows. The main assumptions 

of the Keynesian view are to allow for the possibility that some economic resources are 

unemployed. It presupposes the existence of a large number of myopic or liquidity 

constrained individuals. This second assumption guarantees that aggregate consumption 

is very sensitive to change in disposable income. Individuals have very high propensities 

to consume out of their current disposable income. A temporary tax reduction therefore 
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has an immediate and quantitatively significant impact on aggregate demand. In the 

simplest Keynesian model, increasing the budget deficit by $1 causes output to expand by 

the inverse of the marginal propensity to save. Also, we can look at the Keynesian 

proposition argument about the budget deficit in the light of the Mundell-Fleming model. 

This model was developed in the 1960s by Robert Mundell and Marcus Fleming. Based 

on the Mundell-Fleming framework, the Keynesian argument demonstrated that an 

increase in the budget deficit would induce upward pressure on interest rates, causing 

capital inflow and exchange rates to appreciate. The appreciated exchange rate would 

make exports less attractive and increase the attractiveness of imports, subsequently 

worsening the current account balance. Finally, the prediction of the impact of the budget 

deficit on macroeconomic variables can be summarized as follows: 1) positive impacts on 

consumption or aggregate demand; 2) positive impacts on the interest rates; 3) positive 

impacts on exchange rate (exchange rate appreciates); and 4) negative impacts on current 

account balance. 

 

3. Empirical Studies Supporting Keynesian View 

This section reviews the empirical studies that support the Keynesian view on the 

impacts of the budget deficit on macroeconomic variables, including consumption, 

interest rates, exchange rates, and the current account balance. Most empirical studies 

reviewed here were conducted during the period of the 1980s through the 1990s. The 

empirical studies seem to constantly change their methods and procedures, and data sets, 

throughout the whole period. The studies therefore report different results regarding the 

effects of budget deficit on the macroeconomic variables. These effects could be direct 
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effects or indirect effects. The empirical studies are reviewed here as follows: 1) the 

impacts of budget deficit on consumption; 2) the impacts of budget deficit on interest 

rates; 3) the impacts of the budget deficit on exchange rates; and 4) the impacts of the 

budget deficit on the current account balance. 

 

3.1. Consumption 

Tests on aggregate consumption are the most common in the empirical literature. 

As I mentioned above, the prediction is that the effect of the budget deficit on private 

consumption is positive. The increase in deficit would lead to an increase in private 

consumption.  Instrumental Variables (IV) were applied to check the effects of deficit or 

debt on private consumption. 

  

Feldstein (1982) 

The purpose of Feldstein’s paper is to examine the validity of the Ricardian 

equivalence hypothesis. He applied instrumental variables (IV) for the period 1930 to 

1977. His results are based on the following regression: 

 

tttttttt DTRTGSSWWYC 76543210 ββββββββ +++++++=  

 

Where  is consumer expenditure, Y  is the permanent income, W  is the market value 

of privately owned wealth at the beginning of the year,  is the value of future social 

security benefits, G  is government spending on goods and services, T  is tax revenues, 

 is government transfers to individuals, and  is the government net debt. All the 

C
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variables in this study are measured in constant 1972 dollars and are stated on a per capita 

basis. The author tested five implications supported by Ricardian equivalence hypothesis. 

According to Ricardian Equivalence hypothesis the following conditions should hold: (1) 

government spending does not increase aggregate demand. This implies that 14 −=β . 

This implies that an increase in government spending by one dollar where all the 

variables are constant must induce a one dollar reduction in consumer consumption 

expenditure, because an increase in government spending is counteracted by a decrease in 

wealth of taxpayers in future periods. (2)  A change in taxes has no effect when the levels 

of government spending and debt are held constant. Therefore an increase in taxes lowers 

the level of public debt and consumer expenditure remains unchanged; this implies 

that 05 =β . (3) An increase in transfers payments financed by a government should have 

no effect on consumption. The current transfer payment is analogous to a reduction in 

taxes. Households have more income, but also higher future tax liability; this implies 

that 06 =β . (4) The coefficient of  captures a direct intergenerational transfer, if the SSW

03 =β current households save to compensate future generations for their extra tax 

burden. (5) Finally, since the value of wealth includes government debt, the Ricardian 

view implies that a separate debt variable should have a negative coefficient that is equal 

in magnitude to the one of the total wealth variable, i.e., 27 ββ −= . The author rejects the 

Ricardian Equivalence view based on his estimations. He indicates that changes in 

government spending, transfers and taxes can have substantial effects on aggregate 

demand, and indicates that the promise of future social security benefits significantly 

reduces private saving. 
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Graham (1993) 

Graham’s paper criticizes Aschauer’s (1985) results (discussed below). Graham 

claims that Aschauer’s weakness stems from the omission of disposable income in the 

analysis, and the use of government spending as aggregate measure. Graham establishes 

the following equation: 

tttt eYGC +Δ+Δ−=Δ λθα  
 
Where  is real per capita private consumption, G  is real per capita government 

spending  is real per capita disposable income, 

C

Y Δ  is the first-difference operator, and  

 is a disturbance term. According to the author if e λ  is restricted to zero, we cannot 

reject Ricardian Equivalence. The estimating equation above uses instrumental variables 

(IV) for three sample periods from 1948:2 to 1981:4, 1953:1 to 1981:4, and from 1969:1 

to 1990:4. The author provided that Aschauer’s results are valid during a certain period. 

Graham concluded that Ricardian Equivalence does not hold, because he finds a 

significant relationship between disposable income and private consumption. He also 

finds that the coefficient for substitutability between private consumption and 

government spending has a wide range ]183.0245.1[∈ − −θ . He asserts the wide range of 

θ  is due to the fact that θ  can be different depending on the type of government 

spending, and concludes that some kinds of government spending are the substitutes to 

private consumption, but some others may not be. He categorizes government spending 

in three types: federal defense spending, federal non-defense spending, and state and 

local spending. He concludes that only federal non-defense spending has a substitute 

effect on private consumption. This effect is limited, however, to samples that exclude 

post-1981 years (in which federal nondefence spending is essentially unpredictable) and 
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thus fails to resolve completely the problem of parameter instability. Nonetheless, the 

result argues that use of the aggregate measure of government spending is inappropriate 

and is a major reason for the instability of the estimates of Aschauer’s model. 

 

Evans (1993)  

 Evens in this paper tested Ricardian equivalence, using annual data for the period 

1960 to 1988 and for 19 OECD countries: Australia, Austria, Belgium, Canada, 

Denmark, Finland, France, Germany, Greece, Ireland, Italy, Japan, Luxembourg, The 

Netherlands, Norway, Sweden, Switzerland, the United Kingdom, and the United States.  

He estimates a discrete version of the model with cross country data using the following 

regression: 

 

11)]1/()[( −− ++−+−=Δ tttt vvapprpc θβ  

 

where c is real private consumption expenditure, β  is a parameter, p is interpreted as a 

measure of how disconnected current households feel from future households, r is real 

after-tax return to financial assets, a is the stock of financial assets, where θ  is a 

parameter satisfying 11 <<− θ  and  is a serially uncorrelated error term with zero 

mean and finite variance, and  is the stock financial assets. It measures the following: 
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where S is nominal net national saving,  is nominal net government saving, SG I  is 

nominal net interest payments by the government, i  is the nominal long-term government 

bond rate, and  is the deflator for GDP. Using instrumental variables (IV), and 

estimating equation the first equation, the author finds that consumers are unlikely to be 

Ricardian. 

P

 

3.2 Interest Rate 

Most researchers who support the Keynesian view study the relation between the 

budget deficit and interest rates using an IS-LM model. This model implies that higher 

government spending reduces investment and increases interest rates, the so-called 

“crowding out” effect. Hoelscher (1986) find empirical evidence confirming the 

theoretical prediction that government deficits cause long term interest rates to rise, and 

his results show strong connection between the two variables. Barth, Iden, and Russek 

(1984) show that deficits have a significant positive effect on interest rates. A brief note 

by Cebula (1988) indicates that there is a positive significant impact of the federal budget 

deficit on the nominal interest rate. His empirical results provide support of the IS-LM 

paradigm. Day (1992), in his comment on the Federal Government budget deficits and 

interest rates by Cebula, supports the result that deficits have positive impact on interest 

rates. Gale and Orszag (2003), and Laubach (2003) found some support of the “crowding 

out” view. 

In the empirical literature, numerous tests on the existence of a positive 

relationship between budget deficits and interest rates have been performed since mid 

1980s. The variables included in the estimating equation to explain the interest rate, apart 
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from the deficit and/or debt, vary widely according to the authors and to which 

competing economic theory is adopted. Some authors simply choose some variables 

arbitrarily to explain interest rate movements, and estimate a single equation regression 

(Laumas, 1989), or a VAR model (Arora and Dua, 1995, and Miller and Russek, 1996). 

 

Hoelscher (1986)

 The analysis in his study concerns the connection between deficits and long-term 

interest rates for the period from 1953 to 1984. The author used annual data in order to 

emphasize fundamental factors that affect interest rates. A loanable funds framework was 

utilized to describe the interest rate determination process. According to the author, the 

advantage of this method is that it allows government borrowing to be included as a 

direct determinant of interest rates. 

The model employed in this study views the long-term interest rate as determined 

by this loanable funds equilibrium: 

 

S (i, r, p) – D (i, r, p, y, d) = 0 

The flow supply of long-term loanable funds, S ( ), depends on i, the long-term nominal 

interest rate; on r, the expected real short-term interest rate; and p, the expected inflation 

rate. According to the author, there should be a direct relation between S ( ) and i. As r 

increases, the expected real return on short-term lending rises and hence S ( ) should 

decline. As p increases, the expected real return on long-term lending declines and S ( ) 

accordingly falls. According to the author, the flow demand for long-term loanable funds, 

D ( ), is negatively related to the nominal cost of borrowing, i, and positively related to p. 
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D ( ) should be positively related to r, because as r rises, short-term borrowing becomes 

more expensive and hence long-term borrowing is relatively more attractive. The term y 

is the change in national income and is included to pick up any accelerator effects of 

GNP changes on investment, d, which stands for the deficit. The above equation 

determines the long-term interest rate, if it is assumed that r, p, y, and d are exogenously 

determined relative to the long-term loanable funds market. Solving for i and linearizing 

yields 

 

dyrpi 43210 ααααα ++++=  

 

According to the author, the parameters ,,, 321 ααα and 4α  are expected to be positive. 

The parameter 1α  measures the expected inflation premium. The coefficient 2α  is 

positive because of substitution between the short-term loanable funds market. The 

coefficient 3α  should be positive because growth in the GNP should increase the demand 

for funds via an increase in investment borrowing. The final coefficient 4α  should be 

positive because deficits increase the demand for long-term funds, thus causing the long-

term rate to rise. Equation (2) was tested with annual data. The long-term rate is the 

annual average rate on a 10 Treasury bond. The short-term real rate is the annual average 

rate on one-year Treasury bonds minus the expected rate of inflation. The expected rate 

of inflation is the 12 month-ahead forecast from the Livingston survey of inflation 

expectations. The variable y is the change in per capita GNP. The variable d is the deficit. 

A single-equation, semireduced from regression models, is derived and tested in this 

loanable funds framework. The empirical evidence confirms the theoretical prediction 
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that deficits cause long-term interest rates to rise. The regression results indicate that this 

deficit-interest rate connection is strong, robust, and very significant for the postwar 

period and for subperiods within the large period. Since long-term rates are more closely 

related to many consumer and business spending decisions than are short-term rates, the 

crowding-out effects of deficit spending are potentially serious. 

 
Cebula (1988) 

The study seeks to investigate the actual impact of the deficit upon nominal 

interest rates. In his paper, the federal budget deficit is broken into its two component 

parts, the structural deficit (which is exogenous) and the cyclical deficit (which is not 

exogenous). According to conventional macroeconomic theory, the structural deficit and 

cyclical deficit are both supposed to generate upward pressure on interest rates. He 

examined the following equation based on an IS/LM model. 

 

),,/,/,/,/( ttttttttttt RTRPYGYMYCDYSDfNR =  

 

Where NR is nominal interest rate yield on Moody’s Aaa-rated corporate bonds, SD/Y is 

the ratio of the real structural deficit to trend real GNP (seasonally adjusted). CD/Y is the 

ratio of real cyclical deficit to trend real GNP (seasonally adjusted). M/Y is the ratio of  

Mt, which is expressed in real terms and which is defined as the average of the current 

and preceding quarter’s value of net acquisition of credit market instruments by the 

Federal Reserve System, to the real GNP (seasonally adjusted). G/Y is the ratio of real 

federal government purchases of goods and services to the real GNP (seasonally 

adjusted). P is the expected inflation rate. RTR is the ex ante real 3-month Treasury bill 
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rate. All the data used in the model were quarterly and covered the period from 1955:1 to 

1984:4.    

Equation (1) was estimated using an instrumental variables technique, and the Cochrane-

Orcutt technique due to the presence of the first order serial correlation. The results of the 

estimation are: 

 

NRt = 6.59 + 0.45SDt/Yt + 0.65CDt/Yt + 0.64Mt/Yt – 0.38Gt/Yt + 0.60Pt + 0.64RTRt 

(7.64)  (5.00)  (1.01) (1.49)  (7.49) (15.57) 

D-W=1.64 

where terms in parentheses are t-values. 

From this equation the author concluded that the federal budget deficit does in 

fact exercise a positive and significant impact upon the nominal Moody’s Aaa rated 

corporate bond rate. The author continued his analysis by dropping the government 

purchases variable from the system due to multicollinearity problems associated with this 

variable. The results were given by: 

 

NRt = 2.42 + 0.48SDt/Yt +0.89CDt/Yt – 0.49Mt/Yt + 0.82Pt + 0.65RTRt 

                    (7.60)          (7.28)      (1.73)       (13.74)   (14.63) 

                D-W = 1.70                                                   

      

And again his results show that the two deficit variables are positive and statistically 

significant. His conclusion is that the budget deficit is associated positively with interest 
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rates, and provides at least some degree of renewed confidence in some of the standard 

macro-models, such as the IS/LM paradigm and the loanable funds model. 

 
Arora and Dua (1995) 

  The authors in this study tried to investigate the effects of cyclical-adjusted 

federal deficits on long-term interest rates. According to the authors, they chose long-

term interest rates for three reasons: first, according to Bovenberg (1988), short-term 

interest rates are influenced by monetary and transitory factors and may, therefore, be 

more volatile and difficult to explain. Fiscal variables, on the other hand, may be more 

important in explaining long-term interest rates. Second, during the 1980s, long-term 

federal borrowing represented more than half of total borrowing. Third, long-term 

interest rates may be more important in examining the crowding out of business fixed 

investment and residential construction. And according to authors, the cyclical deficit 

reflects the impact of automatic stabilizers, i.e., during recessions tax revenues decrease, 

whereas expenditures increase, which automatically increases the total federal deficit. 

The empirical analysis employs quarterly data for long-term interest rates, federal 

structural budget deficit/GDP, and growth rate in M1 money supply, expected inflation, 

short-term interest rates, and unemployment rate for the period 1970:1 to 1991:2. The 

Augumented Dickey- Fuller test (1981) t for stationarity was applied to all the variables. 

All variables except for the growth rate in M1 money supply are found to be non-

stationary, i.e., of the order I (1). Johansen’s Maximum Likelihood cointegration tests 

were conducted to test for cointegration among variables. The results indicated two 

cointegrating relationships. Based on the cointegration results, the authors applied the 

error correction model to test for causality. The error-correction term obtained from the 
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cointegrating regression distinguishes the short-run and long-run dynamics. A negative 

coefficient on the error-correction term signifies a short-run correction taking place. The 

coefficient of the error-correction term also gives a major of the average speed at which 

the disequilibrium is eliminated within a quarter. The error-correction term is significant 

at the 10-percent significance level. The error-correction modeling indicates that the 

increasing structural deficits increase long-term interest rates. 

 
Miller and Russek (1996)  

Using Bayesian, London School, and Vector autoregressive (VAR) econometric 

methods, the author re-investigated the relationship between the fiscal deficit and the 

interest rate. The study used annual and semi-annual data from 1947 to 1989. Using the 

Bayesian method, the author employed the following specifications: 

 

LFRFL dydBinrrDr εαααπαααα +++++++= 65431210  

and 

106543121010 εβββπββββ +++++++= dydBinrrDr FRF  
 

 
Lr  is long-term Treasury bond rate,  is the ten-year constant-maturity Treasury note 

rate,  is the one-year constant maturity Treasury bill rate (real term),  is the real 

federal deficit per capita,  is the real net foreign investment per capita,  is the 

change in the real stock of federal debt per capita held by the Federal Reserve System, 

 is the change in the real gross national product, 

10r

1rr D

Fin FRdB

dy π  is expected inflation, and Lε and 

10ε  are random error. 
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The second method used is the London School, so the above equations were 

augmented to allow for distributed lags in all variables as shown in the following 

equations: 
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Finally he applied VAR method, using level data, and used three lags the seven variables 

with the annual data, and six lags length for the semi-annual data. Based on the three 

methods he used, he provides results which are support the idea that budget deficits raise 

interest rates. His conclusion does not support Ricardian Equivalence. 

 

Cebula (1998) 

Using two alternative measures of expected inflation, this study investigates the 

impact of federal budget deficits on nominal long-term interest rate yields for the period 

1973:3 to 1995:4 period. 

Based on an open-economy loanable funds framework, the author estimates the 

following reduced-form equation: 
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where LRt nominal interest rate yield on Moody’s AAA-rated long-term corporate bonds, 

a is a constant term, Pt is expected price inflation, EARRt-1 is the ex ante real average 

interest rate yield on 13-week U.S. Treasury bills in quarter t-1, Dt/Yt is the ratio of the 

total federal budget deficit to the GDP (both seasonally adjusted), Mt-1/Yt-1 is the ratio of 

net acquisition of credit market instruments by the federal reserve system in quarter t-1 to 

GDP in quarter t-1 (both seasonally adjusted), NCIt/Yt is the ratio of the net capital inflow 

to GDP (both seasonally adjusted), and u is a stochastic error term. 

The Augmented Dickey-Fuller (ADF) test was applied to the time series in the 

system. The ADF test reveals that all the variables in the analysis are non-stationary in 

levels but stationary in first differences. Accordingly, the model is estimated in first 

differences. 

Based on the IV, first-differences estimates of the equation above, the estimated 

coefficient on the budget deficit variable is 0.99 and significant at the 1-percent level. 

Based on that, the author concludes that budget deficit elevates the nominal long-term 

interest rate. 

 

3.3 Exchange Rate 

In the beginning of 1980s, it was widely believed that the dollar appreciated 

primarily when the budget deficit soared. This belief is widespread among business 

people, politicians, and economists; e.g., Feldstein (1984). According to Hakkio and 

Higgins, it is high U.S. interest rates and foreign capital inflows into the U.S. that provide 
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the linkage between the budget deficit and the exchange rate. The relationship between 

government deficit/debt and the exchange rate has not been clearly explained. Some 

researchers, such as Feldstein (1986), and McMillin and Koray (1990), reported that 

increased U.S. government debt appreciated the U.S. dollar. Abell (1990) reported that 

the U.S. budget deficit appreciated the U.S. dollar through interest rates. 

 

McMillin and Koray (1990) 

Using a quarterly data set covering the period from 1961:1-1984:4, the authors 

examined the effects of the market value of privately held U.S. and Canadian government 

debt on the real Canadian dollar-U.S. dollar exchange rate. Applying a small VAR 

model, the impacts on the exchange rate were examined by computing variance 

decomposition and impulse response functions. The variance decomposition results 

showed significant effects of debt on the exchange rate, but the impulse response 

functions showed that debt shocks lead to a short-lived depreciation of the U.S. dollar. 

 

Abell (1990)  

This study used monthly data for the period 1977:1 to 1985:2, and estimated the 

following variables: seasonally adjusted M1 money supply, consumer price index, 

seasonally adjusted federal government budget deficit, the yield on Moody’s AAA rated 

bonds, the real 101 country trade-weighted U.S. dollar exchange rate, and the seasonally 

adjusted U.S. merchandise trade balance. Using a Vector autoregression (VAR) model to 

estimate the above variables, the author finds that deficits have a causal relationship on 

the interest rate, as well as on money growth. Also his results show that the relationship 

 42



between budget deficits and the dollar value is indirect, rather than direct, and is linked 

by interest rates and foreign capital flows. 

 

3.4 Current Account Balance 

Previous literature has mainly focused on the discussion of the twin deficits issue. 

Keynesian traditional theory pointed to the budget deficit as the major cause of the 

current account deficit. According to the Mundell-Fleming model, an increase in the 

budget deficit would induce an upward pressure on domestic interest rates, and higher 

interest rates cause capital inflow, which, in turn, appreciates the domestic currency. A 

higher value of the domestic currency leads to exports more expensive relative to 

imports, causing a current account deficit under a flexible exchange rate regime. Under a 

fixed exchange rate regime, the budget deficit stimulus would generate higher real 

income or prices, and this would worsen the current account balance. In other words, 

running a budget deficit ultimately will widen the current account deficit under both fixed 

and flexible exchange rate regimes, although the transmission mechanisms may differ. 

Hence, we can summarize the traditional Keynesian theory as follow. First, a 

positive relationship between budget deficit and current account deficit exists. Second, 

the unidirectional Granger causality that runs from budget deficit to current account 

deficit also exists. Most of the empirical work that tried to analyze the impact of budget 

deficit on current account balance used advanced econometric techniques, including 

Granger-non causality tests, the VAR model, and the VEC model.  
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Darrat (1988) 

The aim of his study is to empirically investigate the conventional (traditional) 

argument that a high federal budget deficit is the main cause of the U.S. trade deficit. The 

variables included in this study are: the federal budget deficit, trade deficit (both 

measured in real term and expressed as percent of real GNP), exchange rate, monetary 

base, short-term interest rate, inflation, foreign real income, long-term interest rate, real 

output, and hourly average of industrial wages. The study used U.S. quarterly data 

covering the period 1960:1 to 1984:4. Taking into account the complexity of the 

relationship between the two deficits, the author tested four hypotheses: 1) budget deficit 

causes trade deficit; 2) trade deficit causes budget deficit; 3) the two variables are 

causally independent; and 4) the two variables are mutually causal. Such an approach is 

justified by the fact that not only budget deficit influences the current account, but also 

deterioration in the current account may induce the government to increase spending in 

support of domestic industries. The paper employs Granger-type multivariate causality 

tests combined with Akaike’s final prediction error criterion. The result shows that a bi-

directional link exists between the two deficits, so the fourth hypothesis is supported. The 

author examines not only the causal relationship between budget deficit and current 

account deficit, but also the causal role of a number of other macro variables in the 

budget and trade deficit process. For example, growth of the money base could 

approximate aggregate demand Granger-cause trade deficit; interest rates cause trade 

deficit; foreign real income does not Granger-cause trade deficit. Such variables as the 

short term interest rate, wage cost, monetary base, real output, foreign real income, 
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inflation, exchange rate, and long term interest rate were included in the budget deficit 

equation, and were influenced by the behavior of fiscal authorities. 

 

Bernheim (1988) 

This study investigated the relationships between fiscal policy and the current 

account for the U.S. and five of its major trading partners (Canada, The United Kingdom, 

West Germany, Mexico and Japan). Yearly data for the period from 1960 to 1984 were 

used in an OLS regression with current account surplus as an endogenous variable. To 

control for business cycle effects, along with government budget surplus, variable current 

and lagged values of real GDP growth variable were included. In some equations a 

government consumption variable was included to control correlation between budget 

surplus and government consumption. Different shocks to the economies were taken into 

account, in particular, change in the exchange rate regime after 1972, oil shocks and the 

large U.S. budget deficit that emerged after 1982. Analysis of time series data for the 

U.S, Canada, the UK and West Germany shows that a $1 increase in the budget deficit is 

associated with roughly a $0.30 decline in the current account surplus. Fiscal effects are 

substantially larger for Mexico (approximately $0.85 decline in the current account 

surplus on the dollar). The author explains such a result by high marginal propensity to 

consume in poor countries like Mexico. But after 1981 these effects were obscured by the 

Mexican debt crisis. No fiscal effects are evident for Japan, possibly because the 

Japanese government takes a strongly interventionist role with respect to international 

trade by traditionally regulating imports, exports, and capital flows. 
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Bahmani- Oskooee (1989)  

These authors built a model that assumes that the current account deficit depends, 

along with present and past value of the full-employment budget deficit, on present and 

past values of the real exchange rate, domestic and foreign real output, and domestic and 

foreign high-powered money in real terms. The model is estimated by using the OLS and 

2SLS technique for the period of flexible exchange rate, using quarterly data from 1973:1 

to 1985:4. The results of the estimation show that the budget deficit has a negative impact 

on the current account in the short run, as well as in the long run. But not only budget 

deficit explains the current account deficit in the U.S. In most cases the domestic and 

world monetary variables had significant effects on the U.S current account, as predicted 

by the theory. An increase in domestic money supply improves the current account by 

depreciating domestic currency. An increase in domestic income carried a significantly 

negative effect on current account. 

 
Abell (1990)  

The study uses multivariate time series analysis to examine the linkages between 

the federal budget deficit and merchandise trade deficit. The date used in the study are: 

seasonally adjusted money stock, the seasonally adjusted federal government budget 

deficit, the seasonally adjusted merchandise trade balance, the trade-weighted exchange 

rate, interest rate, real disposable personal income, and consumer price index. The data 

used are monthly and cover the period from 1979:02 to 1985:02. Using a vector auto 

regressive model (VAR), support was found for the notion that budget deficit influences 

trade deficit indirectly, rather than directly. Evidence was obtained through causality 

 46



testing and impulse response functions that the “twin deficits” are connected through the 

transmission mechanisms of interest rates and exchange rates.  

 

Zietz and Pemberton (1990)  

The authors in this study tried to answer two questions: first: what role, if any, has 

the U.S. federal budget deficit played in relation to the trade deficit? Second: what has its 

impact been on the trade deficit, relative to factors such as slow income growth abroad? 

 The analysis employs a structural simultaneous equation framework. The model of three 

structural equations is estimated on quarterly, seasonally adjusted data and expressed in 

1982 dollars. The sample covered the period from 1972:4 to 1987:2. This theoretical 

model allows for three transmission channels between the budget deficit and the current 

account. The first channel operates directly via the bond market and exchange rate. 

Channels two and three both rely for their initial impact on a positive relationship 

between budget deficit and increase in domestic absorption. This in turn will lead to 

current account deficit.  

Using policy simulation, the authors concluded that the effect of budget deficit on 

the trade deficit is primarily through the domestic absorption and income channel, rather 

than through the interest and real exchange rates channel. The authors found that higher 

foreign income can play a limited role in lowering the U.S. trade deficit, especially taking 

into account the fact that foreign income growth also implies a rising real exchange rate. 

Moreover, a perceptible increase in foreign income and a very substantial cut in the 

budget deficit did not manage to cut the trade deficit, even by half, by 1987. 
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Kearney and Monadjemi (1990)  

These authors examined the twin deficit relationship for eight countries: the U.S, 

Australia, Britain, Canada, France, Germany, Ireland and Italy. Variables in the model 

were government expenditure, tax revenue, money creation, the real effective exchange 

rate index and the current account balance. They used quarterly data from 1972:1 to 

1987:4, and applied a vector autoregressive (VAR) technique.  

Estimation shows evidence of significant feedback to the government’s fiscal 

deficit, from macroeconomic variables such as the exchange rate and the current account 

balance. Although the latter is consistent with the existence of a twin deficits relationship, 

it implies the existence of reverse causality (from current account deficit to budget 

deficit). Such causality has been reported for the U.S by Darrat (1988). The authors also 

investigated the dynamic properties of the twin deficits relationship by examining the 

impulse response functions of the VAR model. They present the impulse response 

functions for the current account balance to such innovations as an increase in 

government expenditure by issuing debt, by raising taxes (balanced budget fiscal 

expansion) and by increasing additional money growth. Except for Australia and France, 

the current account experiences initial deterioration caused by an increase in government 

expenditure. Such deterioration varies in duration and magnitude. In general, the pattern 

of the current account dynamic response to innovations in the stance of fiscal policy is 

independent of government financing decisions in the long-run equilibrium. But 

substitution of taxes for debt has important implications for the short-run dynamic 

response of the current account balance to innovations in government spending. 

However, this not true for all countries. In particular, substitution of taxes for debt 
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exacerbates Australia’s current account but improves Germany’s. The authors explain 

such a phenomenon by different net external asset positions for these countries.  Finally 

the authors indicate the existence of the temporary twin deficits relationship between the 

stance of fiscal policy, and performance on the current account of the balance of 

payments. This does not persist over time. They found strong feedback effects, from the 

current account performance to the stance of fiscal policy. 

 

Bachman (1992) 

This author tested four hypotheses in an attempt to explain why the U.S. current 

account deficit is large. The hypotheses are the following: 1) a large budget deficit causes 

a current account deficit; 2) savings-investment imbalances cause the current account 

deficit; 3) falling productivity in the U.S. in comparison with its trading partners causes 

the deficit; and 4) the U.S. is a safe place for capital flows from the other countries, and 

this causes the deficit. 

Bachman used four variables to represent the causal agent for each of the four 

hypotheses: federal government surplus, gross domestic investment, US relative to 

foreign productivity and the estimated risk premium. Investment, the federal budget 

surplus, and the current account balance are measured as a percentage of the GNP. The 

study used quarterly data for the period 1975 to 1988, except for a system including the 

risk premium, which was estimated over the period 1974 to 1977. 

Bivariate VAR models are used for each hypothesis. Behavior of these systems 

will show the relative ability of each of the hypotheses to explain the current account 

deficit of the 1980s. Bachman’s results and conclusions show that increases in the federal 
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budget deficit have led to increases in the current account deficit. In other words, the 

major factor that causes the current account deficit is the budget deficit, which in 

conventional views appears to be correct. The impulse response functions show that the 

impact of the budget is reasonably large in the estimated system. A one standard 

deviation rise in the federal budget surplus (about 0.7% of the GNP over this period) 

causes the current surplus to rise by almost 0.4% of the GNP after about 10 quarters. 

Investment, which has the next largest impact, appears to affect the current account 

previously: A one standard deviation rise in investment would cause the current surplus 

to rise, where theory implies a fall. The small effect of the risk premium indicates that it 

is unlikely to have caused the substantial change in the current account in the 1980s. A 

one standard deviation shock to relative productivity has only a small effect, and that 

effect is negative for only a few quarters. The U.S., to eliminate its current account 

deficit, must reduce the federal budget deficit.  

 

Dibooglu. (1997) 

  Based on two implications, the traditional twin deficits (conventional model) and 

the Ricardian Equivalence hypothesis (intertemporal approach), the author investigated 

the sources of the U.S. current account deficit using a number of macroeconomics 

variables and multivariate time series techniques. The data used in this study are: the real 

current account, real government budget deficit, real income (GDP), real government 

spending, terms of trade, real interest rate, productivity, foreign income index. The data 

are quarterly and cover the period 1957:1 to 1992:2. Using a vector error correction 

model (VECM) to investigate the relationship between the variables, and examining the 
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variance decomposition and impulse response functions the study indicated that 1) 

macroeconomics variables played an important role in the U.S. current account process; 

and 2) strong evidence was found for the traditional twin deficits (conventional model) 

approach, that budget deficit and increases in real interest rates and terms of trade are 

associated with a current account deficit. Based on variance decomposition results, the 

study found that real interest rate innovations explain about 47 %, and government 

budget balance innovations explain about 16 % of the current account forecast error 

variance. Also, based on the impulse response functions, results shows that a positive 

government budget balance shock has a small effect until the fourth quarter when it 

improves the current account. In response to a real interest rate shock, the current account 

worsens, then it recovers slightly, and after seven quarters, it deteriorates permanently. 

The current account response to a term of trade shock is also interesting. A positive term 

of trade shock (improvement in the terms of trade) initially improves the current account 

for four quarters, and then it worsens the current account. 

 

Leachman and Francis (2002) 

 The authors in this study used cointegration and multicointegration analysis to 

explore the issue of twin deficits for the U.S. in the post-World War II period. The data 

used were quarterly observations in billions of real 1987 dollars, from 1948:1 to 1992:2. 

The variables used in the study were: the government revenues, government 

expenditures, exports, and imports. Their results are consistent with the twin deficits 

phenomenon, and evidence from the ECM suggests that the direction of causality runs 

from government deficits to foreign sector deficits. 
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Fidrmuc (2003) 

Based on the national account framework, which defines a clear relationship 

between budget deficits and external balance, the author analyzed the determinants of the 

long-run current account position in a broad set of OECD countries. 

The data sample includes the current account, fiscal balance, and the investment 

shares (as a percentage of the GDP) for ten OECD countries, two emerging markets, and 

six transition economies in Central and Eastern Europe, between 1970 and 2001 (which 

shorter time period for the last two groups of countries). The author used quarterly data to 

investigate the long-run relationship between the current account, fiscal balance, and 

investment, by applying the following equation: 

 

ttttt IGTMX 321 )( βββ −−+=−  

 

where X is exports, M is imports, T is tax revenues, G is government expenditures, and I 

is investment. 

According to the author the expected signs are: positive sign for the fiscal 

balance, and negative sign for investment. Thus, a budget deficit and high investment will 

cause current account deficit. Also, the coefficients of both variables (fiscal balance and 

investment) should be equal to one if countries are perfectly integrated into the world 

economy and budgetary as well as investment expenditures are financed on the world 

financial market. 
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The author presented two cointegration tests for two separate periods, 1980-1989 

and 1990-2001. His findings are that a long-run relationship between the variables is 

significant for several countries in the 1980s, but only for a few cases in the 1990s. This 

indicates that recently the current account has become increasingly determined by short-

term factors. The explanatory variables show the expected sign and size in nearly all 

equations, and performance of investment seems to have contributed significantly to the 

current account deficit. For the U.S., a cointegration test shows a very low coefficient on 

investment, which confirms the Feldstein-Horioka puzzle. This indicates that U.S. 

economy is still relatively closed despite its integration into the world economy and the 

recent wave of globalization. His final conclusion is that twin deficits emerged in the 

1980s, with less evidence for twin deficits in the 1990s. Investment contributes 

significantly to the current account deficit. Despite the increasing role of international 

markets, several countries are still financing their investment mainly from the domestic 

savings. 

 

4. Ricardian Approach: Summary and Predictions 

We can summarize the Ricardian equivalence theory, which was introduced by 

Barro in 1974. Barro asserted that budget deficit does not raise interest rates; the decline 

in the national saving because of the budget deficit can be an equal offsetting rise in 

private saving. Barro argued, using an overlapping generations model, that as long as 

there is an operative intergenerational transfer, there will be no net-wealth effect and, 

hence, no effect on aggregate consumption. Therefore, there will be no change in interest 

rates through consumption changes, caused by a change in the government budget deficit. 
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Barro implied that government debt is not net-wealth. If the government debt is not 

wealth, increases in government debt will cause an increase in private saving, and there 

will be no real effects on the economy such as economic growth. So, we can summarize 

the Ricardian equivalence prediction as follow: 1) budget deficit does not increase 

consumption; 2) budget deficit does not raise the interest rate; 3) budget deficit does not 

appreciate the exchange rate; and 4) budget deficit does not cause the current account 

deficit. 

 

5. Empirical Studies Supporting Ricardian View 

This section reviews the empirical studies that support the Ricardian  view on the 

impacts of budget deficit on macroeconomic variables, including consumption, interest 

rates, exchange rates, and the current account balance. Most empirical studies reviewed 

here were conducted during the period of the 1980s through the 1990s. The empirical 

studies seem to constantly change their methods and procedures, and their data sets, 

throughout the whole period. The empirical studies reviewed here are as follows: 1) the 

impacts of budget deficit on consumption; 2) the impacts of budget deficit on interest 

rates; 3) the impacts of budget deficit on exchange rates; and 4) the impacts of budget 

deficit on the current account balance. 

 

5.1 Consumption  

Tests of aggregate consumption are the most common in the empirical literature. 

A number of authors regress consumption on budget deficit. The null hypothesis under 

Ricardian theory is that budget deficit does not affect consumption. Different 
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methodologies have been applied to test for debt neutrality in the context of private 

consumption: the life-cycle hypothesis, the permanent income hypothesis, and the 

“consolidated approach.” The most used econometric techniques are OLS, 2SLS, and 

Euler equation tests.  

 
Kormendi (1983) 

This author developed an alternative approach called the “consolidated approach” 

to modeling private sector consumption-saving behavior, based on rational evaluation of 

the consequences of government fiscal policy. He explores the robustness of a 

specification for the private consumption function based on the consolidated approach. 

He then undertook tests to discriminate between the consolidated and standard 

approaches, based on their differing implications for the effects of government spending, 

current period taxation, government interest payments, and the stock of government debt 

on private sector consumption. According to Kormendi, the “standard approach” involves 

an asymmetric set of assumptions about how the private sector perceives the various 

elements of government fiscal policy. Indeed, current-period taxes are assumed to be 

fully perceived, but current-period government spending is implicitly assumed to be 

completely ignored by the private sector. The stock of government debt is nevertheless 

included as part of the stock of private wealth. Using data for U.S. for the period from 

1929 to 1976, the author estimates the following equation for private sector consumption: 

 

ttttttt uTRaWaGSaYaYaaPC ++++++= − 432112110  
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where PCt is consumer expenditures on nondurable and services plus imputed services, Yt 

is net national product, GSt is government spending (federal, state, and local), Wt is stock 

of private national wealth, TRt is transfer payments from federal, state, and local, and ut is 

an error term. He estimates the above equation over the years 1930-1976 in three forms: 

ordinary least squares (OLS) in levels, generalized least squares (GLS) correction for 

first-order autocorrelation in the levels, and OLS in the first differences. His results 

conform to the implications of the consolidated approach quite well. The coefficients on 

Yt and Wt which are 0.31 and 0.046 respectively are both of reasonable magnitude. The 

coefficient on TRt which is equal to 0.63, though perhaps somewhat large, is not 

unreasonable, and suggests that transfers generally take place from “rich” to “poor,” and 

that changes in transfers are largely permanent. Most importantly for the consolidated 

approach, the negative coefficient on GSt is of reasonable magnitude. 

The author applies more tests to discriminate between the standard and 

consolidated approaches to private sector behavior, using the following equation: 

 

tttttt TRaWaGSaYaYaaPC Δ+Δ+Δ+Δ+Δ+=Δ − 432112110  

tttt uGINTaREaTXa +Δ+Δ+Δ+ 765  

Where represents government receipts (taxes), tTXΔ tREΔ  is corporate retained earning, 

and  is net interest payments by federal, state, and local government. Under the 

standard approach, the private sector is assumed to ignore government spending, 

implying a

tGINTΔ

2 = 0, and private consumption is assumed to depend upon permanent personal 

disposable income, which implies a negative coefficient for  and tTXΔ tREΔ  

( and ), and a positive coefficient for 05 <a 06 <a tGINTΔ (a>0). Under the consolidated 
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approach, government spending affects private consumption negatively, implying a2<0; 

the choice of tax vs. debt finance leaves private sector consumption unaffected, implying 

a5=0; retained earning, and government interest payments have no effect on private 

sector consumption, implying a6 = a7 = 0. His results are based on the period 1930-1976. 

He concludes that an increase in taxes does not affect consumption, as the tax coefficient 

that is equal to 0.06 turned out insignificant. On the other hand, an increase in 

government expenditure does reduce consumption, as the expenditure coefficient is 

significant and equal to -0.22. This is a result that is consistent with the “consolidated 

approach” and Ricardian equivalence. 

 Kormendi’s results have been criticized. Modigliani and Sterling (1985) point out 

that by changing the method of deflating government private sector expenditures, and of 

measuring real government interest payments, including more lags and formulating the 

model in level and not in the rate of change, Kormrndi’s results are reversed. Modigliani 

and Sterling (1990) claim that the previous results do not take into account temporary 

taxes, distorting the result against the life-cycle approach. In addition, they criticise the 

estimation in differences, claiming that the variables in the consolidated approach 

specification are cointegrated. 

 

Seater and Mariano (1985) 

 The authors used the permanent income hypothesis to test Ricardian Equivalence. 

The data used in this study are from 1931 to 1974. The estimated consumption function is 

the following: 
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where CE represents consumption expenditure, Q* is the permanent income, Q is the 

current income , POP is population, G is current real government expenditure on goods 

and services, G* is the normal value of total real government expenditure on goods and 

services, AMTR  is a measure of marginal tax rate, is the short-run after tax interest 

rate, RL is the long-run after tax interest rate, T  is tax revenue, TR  is transfers to 

individuals,  is the market value of government debt, and  is social security 

wealth. The expected coefficients are 

RS

D SSW

02 =b , because temporary variations from 

permanent income have no effects on consumption; 098 == bb , because a tax-cut or 

increase in transfers is matched by more saving to pay for the future tax burden without 

effect on current consumption; 010 =b , because government debt is not net wealth; , 

, because government spending crowds-out private spending; b

3b

04 <b 5<0, because of the 

distortionary effects of taxation; and  , 6b 07 <b , because higher interest rates substitute 

current with future consumption. The estimated values of the coefficients directly related 

to Ricardian Equivalence (i.e.,T , , , and ) are not significant, and debt 

neutrality cannot be rejected.  

TR D SSW
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Aschauer (1985) 

 This study used U.S. quarterly data for the period 1981:4 to 1984:1. Aschauer’s 

paper tried to investigate the effects of fiscal policy on private consumption and 

aggregate demand, within an explicit intertemporal optimization framework. Also, in his 

empirical work, the author tried to answer two questions: First, is consumption sensitive 

to the choice of tax versus debt financing of current government expenditure? Second, to 

what extent, if any, does government spending directly substitute for private consumer 

expenditure? 

 He combines utility maximizing individuals with the government sector in order 

to examine Ricardian Equivalence. The model is based on rational expectations, where 

individuals derive utility from government consumption as well as from private 

consumption. Agents maximize utility with respect to effective consumption, c, defined 

as the weighted sum of government and private consumption,  where ttt GCC θ+=* θ  is a 

constant marginal rate of substitution between private and government consumption. The 

author uses the Euler equation directly, which comes from the first-order condition 

derived from consumers’ utility maximization problem. The author’s consumption 

function derived from the Euler equation. The equation is as follows: 

 

    t
e
tttt uGGCC +−++= −− θβθβα 11

 

and the auxiliary equation to be employed in the prediction of the current level of 

government spending is given by: 
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Where  is per capita consumer expenditure, G  is per capita government expenditure, 

g is the expected level of government purchases,  is per capita government deficit, 

C

eG D

L  is the lag operator, and  and v  are unexpected shocks. u

 

The linear least squares predictor of Gt is given by: 
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This, upon substitution into aforementioned consumption function, yields the two-

equation system below: 
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The author obtained:  
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The equation set above restricts the way in which past government expenditure and past 

government deficits may influence present consumption expenditure. 

 Based on the Euler equation approach, the author concluded: (i) government 

expenditure substitutes poorly for private consumption %)4223( −=θ ; and (ii) the joint 

hypothesis of rational expectation and Ricardian Equivalence hold. 

 
Evans (1988)  

 The author provides the following specification: 

 

tttt uACC +−+−−= −1)()1)(1( μρααμ  

 

Where ρ  is the constant real rate of return, μ  is the rate at which consumers discount 

wealth, α  is the marginal propensity to consume out of wealth, C  is consumption, and 

A  is the stock of non-human wealth. If consumers are Ricardian μρ =  and the 

coefficient on wealth is zero, if μρ <  the coefficient on wealth is negative. Therefore, 

the model nests Ricardiann Equivalence, and an alternative non-Ricardian hypothesis. 

Estimating the previous equation, Evans (1988) finds an insignificant coefficient on 

and concludes that evidence cannot reject debt neutrality. 1−tA

 

Aschauer (1993) 

In response to Graham’s work (1993), Aschauer (1993) defends the aim of his 

analysis, which was to determine whether there is a substitution relationship between 
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government spending and private consumption. He claims that his permanent income 

approach does not necessarily mean the relationship should remain the same for different 

periods. In addition he refutes Graham’s assertion that change in disposable income 

results in change in private consumption, because it does not support the Keynesian 

approach. Also, he examines whether changes in taxes lead to changes in private 

consumption, based on the following equation: 

 

ttttt eTYGC +Δ−Δ+Δ−=Δ φλθα  

 

Where  is private consumption spending, G  is government spending, Y  is gross 

income, and 

C

T  is the level of taxes, and  is a disturbance term. He estimated the above 

equation with the same instruments used by Graham. Two conclusions resulted: first, he 

finds a fairly narrow range of  

e

θ  ( )137.0110.0 −=θ . Second, the tax variable has less 

statistical significance than the aggregate government spending variable. According to 

the second finding, the Keynesian view on tax cuts stimulating consumption is rejected, 

and Ricardian Equivalence holds. 

 

Cebula et al. (1996) 

 The authors investigate the impact of government budget deficits on aggregate 

personal savings. Their study focused on the relationship between aggregate personal 

savings and budget deficits within a life-cycle model. According to the authors, the 

personal savings rate is described by: 

 

 62



),,,,,( * rPAYSDCDfPSR e=  

where  is the personal saving rate, CD  is the cyclical component of the budget 

deficit,  is the structural component of budget deficit, Y  is the percentage rate of 

change of real personal disposal income, 

PSR

SD

A  is the index to describe the age distribution 

of the population, eP  is the expected inflation, and r  is the real interest rate. The 

expected analysis is that: because an increase in the structural deficit would 

induce households to expect increased future tax liabilities, and therefore to the increase 

savings rate in order to offset those expected future tax liabilities, according to Ricardian 

Equivalence.  holds because the cyclical deficits are unknown and very difficult 

to predict, and households are very unlikely to discount future tax liabilities that might be 

associated with this component of the total deficit. Thus, an increase in the cyclical 

deficit is unlikely to induce a change in household saving. , the personal saving 

rate, is expected to be an increasing function of the growth rate of real personal 

disposable income.  

0>SDf

0≈CDf

0*Y
f >

 In addition, it is expected that the aggregate saving rate is a function of the age 

distribution of population, such that the saving rate is an increasing function of age up to 

the time of retirement from the labour force. It is also assumed that the saving rate is an 

increasing function of expected inflation; since the inflation lowers the real value of 

dollar-denominated assets, expectation of higher future inflation rate may lead to a higher 

savings rate, so as to offset the loss of wealth associated with higher inflation in the 

future: . Finally, the intertemporal decisions of households relative to 

consumption and savings decisions may be related to the rate of interest; however, on 

theoretical grounds, the net effect of real interest changes on saving is ambiguous because 

0>ePf
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the net effect depends on the relative magnitudes of substitution and income effects, 

according to authors.  

 U.S. quarterly data for the period from 1955:1 to 1991:4 is used, applying the 

instrumental variables (IV) technique, to estimate the following model: 

 

e
ttttttttttt PAAARYDYSDYCDYPS 76543210 453525/// ββββββββ +++++++=  

 μββ +++ TERt 98  

 

Where  is the ratio of seasonally adjusted personal savings to the seasonally 

adjusted GNP,  is the ratio of seasonally adjusted cyclical deficit to the seasonally 

adjusted GNP,  is the seasonally adjusted structural deficit to the seasonally 

adjusted GNP, 

YPS /

YCD /

YSD /

RYD  is the seasonally adjusted real personal disposable income,  

percentage of the population in the age 25-34 age group,  percentage of the 

population in the age 35-44 age group,  is the percentage of population in the age 

45-54 age group, 

25A

35A

45A

P  is the expected inflation rate, ER  is the real interest rate yield on 10 

year U.S. Treasury notes,  is the linear trend, and T μ  is the stochastic error term.  

 Instrumental variables estimation finds that the structural deficits elicit increased 

saving but cyclical deficits do not, as revealed by the values of their coefficients, which 

are 0.004 and -0.001 respectively. Then, there is partial support of Ricardian 

Equivalence: savings only partially offsets budget deficits. 
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5.2 Interest rate 

The null hypothesis that authors tested here is that the budget deficit does not 

raise interest rates. Econometric techniques applied here are OLS (Evans, 1987); others 

impose very restrictive models of interest rate determination (Plosser, 1986), and Granger 

causality tests (Darrat, 1989). 

 
Plosser (1982) 

This paper presents an empirical investigation of the relation between government 

financing decisions and assets returns. In particular, his focus is on whether a substitution 

of debt financing for tax financing of a given level of expenditures is associated with an 

increase in interest rates. The policy variables used to summarize the financing decisions 

of the government are government purchases of goods and services, government debt 

held by the private sector, and the government debt held by the Federal Reserve (i.e., the 

monetized debt). 

Using quarterly U.S. data from 1954 to 1978, the author finds that unexpected 

movements in privately-held federal debt do not raise the nominal yield on government 

securities of various maturities. In fact, there is a weak tendency for yields to decline with 

innovations in federal debt. Plosser (1987) also tried to investigate empirically the 

association between deficits and interest rates. He extends the results in Plosser (1982) to 

include the more recent experience. The association between a measure of ex ante real 

rates and deficits is also considered. The results largely corroborate the previous result. 

First, little or no association between real or nominal interest rates and deficits is found. 

Second, output and, to a lesser extent, military spending are found to have a significant 

association with interest rates. 
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Evans (1987a)  

Using three statistical techniques, and monthly U.S. data for the period from June 

1908 to March 1984, the author tried to investigate the effects of budget deficits on 

interest rates. The equations were estimated by ordinary least squares as follows: 

 

nttmntdntgnntin VMLDLGLIL +Δ+Δ+Δ=Δ )()()()( μμμμ  

and 

ttmntdntgnntrn VMLDLGLRL +Δ+Δ+Δ=Δ )()()()( ***** μμμμ  

  

where  is the nominal interest rate,  is the ex post real interest rate,  is 

government spending,  is the budget deficit, 

ntI *
ntR G

D M  is the real money supply, μ ’s are 

polynomials in the lag operator ( L  ),  Δ ’s are the first differences, and V ’s  are serially 

uncorrelated error term. His results based on (OLS) estimation shows that current, past, 

and future budget deficits do not affect interest rates. Also he used instrumental variables 

(IV) for annual data for the same equations, and used two samples from 1931 to 1955 and 

from 1956 to 1979. His conclusions here are the same as before, that budget deficits do 

not affect the interest rate. Finally, he tested whether future budget deficits affect interest 

rates. Over all his results do not support the conventional view that budget deficits 

increase interest rates, but rather support Ricardian Equivalence. Evans (1987b) in a new 

study tried again to find whether the budget deficit raises nominal interest rates. In this 

study the author added more countries. He used quarterly data for the period from 1974:2 

to 1985:4. The countries included were: United States, Canada, France, Germany, Japan, 

and United Kingdom. Based on ordinary least squares and instrumental variables, the 
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results also support Ricardian Equivalence: budget deficits do not raise the interest rates. 

Also, his results show that there is a significant negative relation between deficits and 

interest rates. Again, the conventional view was rejected by his results.  

 
Darrat (1989)  

The focus of this study is the causal relationship between budget deficit and long-

term interest rates in the United States. Annual data was used from 1946 to 1986. Long-

term interest rates are measured by 10-year Treasury bond rates. Three measures of the 

deficit variable are: 1) federal budget deficit based on national income account; 2) deficit 

that includes borrowing by all levels of government (federal, plus state and local), all 

based on the national income account; and 3) deficit defined as the change in the real par 

value of privately held federal debt. All three measures of the deficits are expressed in per 

capita and in real terms. Also he included the expected inflation as measured by the 12-

month forecast from the Livingston survey of inflationary expectations. The expected real 

short-term interest rates are measured as the annual average rate on one-year treasury 

bonds, minus the expected rate of inflation, and the change in aggregate per capita real 

GNP. According to the author, these additional variables are those suggested by the 

theory to be potential determinants of interest rates and budget deficits. The author 

applied multivariate Granger causality tests, which are in conjunction with Akaike’s 

minimum FPE criterion, to determine the appropriate lag length for each variable. The 

causality results are generated in the context of system estimations by means of the full-

information maximum likelihood procedure. His empirical results reject the conventional 

proposition that budget deficits have caused significant changes in long-term interest 

rates. Instead, the study results show support for the reverse hypothesis that long-term 
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interest rates have caused significant changes in the deficits measures, and also gives 

support to the Ricardian Equivalence view. 

 

5.3 Exchange rate 

The null hypothesis to test here is that budget deficit does not appreciate the 

exchange rate. One study that concludes that budget deficit does not cause an 

appreciation in the exchange rate is the study by Evans. 

 

 Evans (1986)  

Evans built unrestricted reduced form for the real exchange rate with variables, 

such as the inflation rate, government purchases, budget deficit, and money supply. He 

fitted a vector autoregression with bilateral data. His study used quarterly data for the 

period 1973:2 to 1984:4. The data used in his study were: logarithm of real federal 

purchases; the federal budget deficit divided by the GNP deflator and by trend real GNP; 

the logarithm of the M1 money supply divided by the GNP deflator, the logarithm of the 

GNP deflator; and the exchange rate between U.S. dollar currency and currencies of the 

following countries: Canadian dollar, Belgian franc, French franc, deutschemark, guilder, 

Swiss franc and the British pound. Using three statistical techniques, his result found no 

empirical support for the hypothesis that budget deficit causes dollar appreciation. 

According to the author, Ricardian equivalence may explain the lack of a positive 

association between the budget deficit and the dollar’s exchange rate. 
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5.4 Current Account Balance 

Tests that support the Ricardian view are presented here. They used advanced 

time series techniques. Miller and Russek (1989) used a cointegration test to examine 

budget deficit and trade deficit and found no link between the two deficits. Enders and 

Lee (1990) used a VAR model and conclude that budget deficit does not cause the 

current account deficit. Kim (1995) used a cointegration test and concluded that there is 

no relationship between full-employment deficit and the current account deficit. 

 

Miller and Russek (1989) 

The main purpose of this paper is to explore whether post-World War II (1946-

1986) data reveal a positive long-run or secular relationship between the trade deficit and 

the fiscal deficit. The authors employ three different but related statistical techniques: 1) a 

deterministic technique for separating the secular components from the cyclical 

components to derive secular measures of the twin deficits; 2) a stochastic procedure to 

isolate the secular components; and 3) cointegration analysis to test for a long-run 

equilibrium relationship. 

The authors conclude that, based on the first two approaches, evidence of a 

positive secular relationship between the twin deficit exists only under flexible exchange 

rates. This relationship appears to be quite strong – that is, a $1 change in the fiscal 

deficit eventually leads to roughly a $1 change in the trade deficit. On the other hand, 

findings based on cointegration analysis indicate no long-run equilibrium relationship 

between the twin deficits. According to the authors, this latter finding may reflect a low 

power of the relevant statistical tests, stemming from the shortness of the sample period. 
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Enders and Lee (1990)  

These authors developed a two-country macro-theoretical model consistent with 

the Ricardian Equivalence hypothesis (REH). The argument implies that raising taxes 

without changing the level of federal spending will not affect the current account deficit; 

simply altering the means the government uses to finance its expenditures will not affect 

private sector spending. Giving the levels of public and private spending, a tax increase 

will reduce the budget deficit, but the external deficit will be unaltered. The variables 

used in the study are: per capita personal consumption; per capita government 

expenditure; per capita total marketable interest-bearing public debt in constant (1982) 

dollars, IMF’s multilateral exchange rate; net exports in constant (1982) dollars; and real 

interest rate. The data used was from the period 1947:3 to 1987:1. Results from 

unconstrained VAR analysis are consistent with the theoretical result that a government 

spending innovation generates a persistent current account deficit. Debt innovations, 

however, appear to be inconsistent with the Ricardian Equivalence Hypothesis; a positive 

innovation in government debt (a negative innovation in tax revenue) is associated with 

an increase in consumption spending and a current account deficit. His theoretical model 

implies a set of restrictions for certain groups of variables in the VAR system. Imposing 

these constraints on the data does not allow rejecting the model at conventional 

significance levels; the data are consistent with the REH. 

 

Kim (1995) 

This paper is a comment on the statistical finding by Bahmani-Oskooee (1992). 

Bahmani-Oskooee, by using an augmented Dickey-Fuller (ADF) test and a cointegration 
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technique, determined that the only variable that has a long-run relationship with the 

current account and trade balance is the full-employment budget. His conclusion is that 

there is strong support for the use of fiscal policy as a tool for coping with the U.S. trade 

problem. Kim applied recent methodology developed by Kwiatkowski et al. (1992). 

Under this test, the posited null hypothesis is stationarity of a variable against the 

alternative of a unit root. Also the author applied the Johansen-Juselius (1990) procedure 

to test for a cointegration relationship among the variables. The conclusion from this 

paper casts doubt on Bahmani-Oskooee’s conclusion that only the fiscal policy, reflected 

by full-employment deficit, can solve the U.S. trade problems and the terms of trade, and 

that the exchange rate has no long-run relationships with the external account. The author 

verifies that the trade balance is not cointegrated with the full employment budget, and 

both the current account and trade balance have a long-run relationship with the monetary 

aggregate of M2 and the terms of trade, respectively.  
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CHAPTER III 

THEORETICAL FRAMEWORK 

 

To attempt to capture and explain the impacts of fiscal innovations on 

macroeconomics variables including domestic interest rates, exchange rates, current 

account balance, and aggregate output, it will be interesting to look at the budget deficit 

in the light of the Mundell-Fleming model. This model was developed by Robert Mundell 

and J. Marcus Fleming in the 1960s. The Mundell-Fleming model is an extension of the 

IS/LM model, and tries to describe an open economy with perfect international capital 

mobility. The main assumption is that capital flows move faster because international 

investors arbitrate differences in interest rates across countries to take advantage of 

unrealized profit opportunities. Thus, differences in interest rates between a home 

country and the world interest rate generate flows of capital that tend to reduce or 

eliminate the differences. The second assumption of the Mundell-Fleming model is that 

the domestic interest rate is predetermined by the world interest rate ( ), except in 

cases where capital controls exists. In fact, interest rates may not be equal throughout the 

world because of expectations of exchange rate movement. Therefore, the Mundell-

Fleming assumption about interest rate equality may not hold in reality because of 

political risks in the country, macroeconomic instability, capital controls, and so on. 

wrr =

We can analyze the effect of the fiscal policy either by increases in government 

expenditure or tax cuts (budget deficit increase) on macroeconomic variables, by using 

two simple models of an open economy with flexible exchange rates and perfect capital 
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mobility on one hand, and flexible exchange rates and imperfectly mobile capital on the 

other hand.  

 

Expansionary Fiscal Policy in an Open Economy with Flexible Exchange Rate and 

Perfect Capital Mobility 

Figure 3.1 shows an increase in government expenditure or tax cut as a fiscal 

expansion in an open economy, with a flexible exchange rate and perfect capital mobility. 

We assume that an initial equilibrium will be at point E0, where the domestic interest rate 

is equal to the world interest rate. 

 
  
 

r = rw

r 

 
Y0

E0

IS0

IS1
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BP 
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Y1 Y 

Figure 3.1: An increase in government expenditure or a tax cut in open economy with   
flexible exchange rate and perfect capital mobility. IS- LM model 
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Expansionary fiscal policy by either an increase in the government expenditure or 

a tax cut is shown by a rightward shift in the IS curve from IS0 to IS1. Output initially 

rises from Y0 to Y1, but as the domestic interest rate (r) is pushed above the world interest 

rate (rw), the domestic currency will appreciate causing exports to fall, imports to rise, 

and the current account to deteriorate. The currency will continue to appreciate and net 

exports will continue to decline until the economy returns to its original level of output, 

and the domestic interest rate is again equal to the world interest rate. As a result, 

expansionary fiscal policy does not lead to an increase in output; rather, it will lead to a 

domestic currency appreciation and deterioration of the current account. So, under a 

flexible exchange rate, an increase in government expenditure or reduction in taxes leads 

to different kind of crowding out. With the money supply fixed and the exchange rate 

flexible, the fiscal policy will put upward pressure on domestic interest rate, leading to 

capital inflows from the world credit market. This will appreciate the domestic currency, 

which makes it more difficult for domestic producers to compete with the world’s 

producers in the world market. As exports decline and imports rise, aggregate demand is 

forced to decrease and reach its original level. 

 

Expansionary Fiscal Policy in an Open Economy with Flexible Exchange Rate and 

Imperfect Capital Mobility 

In the case of a flexible exchange rate and imperfectly mobile capital, 

expansionary fiscal policy is shown by a rightward shift in the IS curve and the economy 

moves from E0 to E1 in Figure 3.2. This shift will raise domestic interest rates higher than 

the world interest rate, causing a surplus in the balance of payments, because the level of 
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capital inflow is more than sufficient to offset the deficit in the current account that 

prevails at point E1. 

The surplus in the balance of payment means the exchange rate is appreciating, 

because there is an increase in demand for dollars on the foreign exchange market. As the 

exchange rate appreciates, net exports decrease because the relative price of domestic 

goods on the international market has risen. As net exports fall, two effects occur 

simultaneously: 1) total expenditure decreases, and therefore the IS curve shifts left; and, 

2) the current account worsens, therefore the balance of payments curve shifts left. The 

new equilibrium occurs at point E2, where the economy has had an increase in aggregate 

output from Y0 to Y2. Thus, an expansionary fiscal policy will lead to an increase in the 

domestic interest rate, an exchange rate appreciation, current account deterioration, and 

an increase in domestic output. 
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Figure 3.2: Fiscal Expansions in an Open Economy with Imperfectly Mobile Capital and 
a Flexible Exchange Rate 
 

The expansionary fiscal policy in both contexts is most likely to lead to a 

government budget deficit and current account deficit, a phenomenon that is known as 

“twin deficit,” a term introduced in 1980s. In particular, in the 1980s, the “twin deficits” 

commonly referred to both budget deficit and trade deficit, as a new economic term to be 

introduced into the body of economic literature. 

However the terminology could be a misnomer in many circumstances. This is 

because there is no reason the “twin deficits” must always to appear together. In fact, 

some countries will, at times, experience a deficit on one account and a surplus on the 

other. Also, at some point, a country may experience a surplus in both accounts. The 
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relationship between government budget balance and current account balance can be 

presented by national account identity: 

Y ≡  C + I + G + (X – M)     (3-1) 

Y stands for the gross domestic product (national income), C represents consumption 

expenditures made by the households to purchase goods and services, I represents 

investments, G represents spending by government on purchases of goods and services, 

and (X – M) represents the trade with the rest of the world. (X) represents exports of 

goods, services, and income and transfer receipts from the rest of the world. (M) 

represents imports of goods and services, income, and transfer payments to the rest of the 

world. 

If (X – M)>0 the country would have a current account (CA) surplus, whereas if 

where (X – M) <0 the country would have a current account (CA) deficit. Consider, for 

example, where (X –M) <0. In this case more money flows out of the country to purchase 

imports than flows back into the economy to purchase exports. In essence there is a loss 

of money to the rest of the world. However, despite some expectations, this money does 

not remain outside the country. Instead it is brought back in and deposited into financial 

institutions as foreign savings. These savings represent the country’s capital account 

surplus, which is equal to and the opposite of the current account (CA) deficit. From the 

perspective of the foreigners we would refer to SF as money saved, or lent, to the 

domestic country.  From the perspective of the domestic country, SF would be considered 

money borrowed from the rest of the world. If (X-M)>0, then we can say this country is a 

running trade surplus and SF would be negative. In this case the rest of the world would 

either be dissaving, meaning it is withdrawing previously accumulated savings or the 
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world would be borrowing money from the domestic country. Alternatively, from the 

perspective of the domestic country, we can say it is lending money to the rest of the 

world when SF<0. 

Finally, we can derive the twin deficit identity by accounting for the money flows into 

and out of the financial sector. 

SP + SG + SF =I     (3-2) 

Sp represents private savings (households plus businesses savings), SG represents 

government savings, SF represents foreign savings, and I represents domestic private 

investment. We can see from this equation that the pool of funds to finance investment 

can be drawn from households saving, businesses saving, government saving, or from the 

rest of the world saving. It is important to note that this relationship is an accounting 

identity. This means that the relationship must be true as long as all variables are 

measured properly. We turn this identity into a “twin deficit” identity by defining the 

following: 

SG = T – G 

SF = M –I,  

where T stands for government taxes revenue, and G stands for government expenditures. 

Plugging these into (3-2) yields, we have: 

SP + T – G + M – X = I    (3-3) 

Reorder these to get the twin-deficit identity: 

(SP – I) + (M – X) = (G – T)     (3-4) 

This is a popular way of writing the twin-deficit identity since it explicitly indicates two 

deficits. If the second expression (M – X) >0, then the country has a current account 
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deficit. If the right-hand side expression, (G – T) >0, then the country has a government 

budget deficit. The expression in total, then, demonstrates that these two deficits are 

related to each other according to this accounting identity. 

 

We can rewrite identity (3-4) in following form:  

 

CA = (SP – I) – (G – T)    (3-5) 

 

Looking at the macroeconomic identity (3-5), we can see that two extreme cases are 

possible. Supposing that current tax revenues are held constant and assuming that the 

difference between private savings and investment is stable over time, an increase in 

temporary government spending will cause the government deficit to rise and will affect 

the current account balance negatively. In this way the government deficit resulting from 

increased purchase reduces the nation’s current account surplus or worsens the current 

account deficit.  The fluctuations in the public sector deficit will be fully translated to the 

current account, and the twin deficit hypothesis will hold. An unsophisticated way to 

examine whether there is evidence on this phenomenon in data from countries with the 

easiest access to the international capital markets was suggested by Obstfeld and Rogoff 

(1997) who run a cross-section regression of the current account on the general budget 

surplus (both as percentages of the GDP) for a sample of 19 OECD countries over the 

1981-1986 period. The regression yielded a positive and statistically significant slope 

coefficient. 
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The second extreme case is known as the Ricardian Equivalence Hypothesis 

(REH), which assumes that change in the budget deficit will be fully offset by change in 

private savings. It is useful to explain Ricardian Equivalence by referring to Barro. 

According to Barro (1974), people in the economy treat government bonds as net wealth. 

They are assets of the individuals who own them without being liabilities of other 

individuals. Barro pointed out that no individual owes repayment of government bonds; 

all individuals bear this debt collectively. Since the government will have to use future 

tax revenues to make principal and interest payments on these bonds, forward-looking 

taxpayers should recognize this liability and accordingly lower their assessments of their 

wealth. If they do, then the taxpayers’ liability will offset the bond-owners’ assets and the 

net wealth associated with government bonds will be zero. In other words, the decision of 

a government to reduce taxation and finance a given path of government expenditure by 

issuing bonds should prompt consumers to save the tax cut and invest it. They do these 

purchasing bonds, because they would foresee an increase in taxation in a future period to 

repay the borrowed money and service the debt. Therefore they would increase their 

savings (by the amount equivalent to the tax cut) and not change consumption.  

As the Ricardian Equivalence hypothesis states, the time path of taxes does not 

matter for the household’s budget constraint, as long as the present value of taxes is not 

changed. The explanation is the following: a tax cut does not affect the lifetime wealth of 

households because future taxes will go up to compensate for the current tax decrease. 

So, current private savings rise when taxes fall (or accordingly budget deficit rises): 

households save the income received from the tax cut in order to pay for the future tax 

increase. 
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Finally according to this view, an intertemporal shift between taxes and the 

budget deficit does not matter for the real interest rate, the quantity of investment, or the 

current account balance.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 81



CHAPTER IV 

METHODOLOGY AND DATA 

 

Time series econometric techniques are used to test the theoretical models that 

were developed in Chapter III. This chapter explains the test procedures, and the data 

included in this study. One of two econometric techniques could be used to analyze and 

examine the relationship between the macroeconomics variables that are included in this 

study. One is a standard Vector Autoregerssion (VAR) model with all variables specified 

in levels. The other one is a Vector Error Correction (VEC) model that explicitly models 

variables integrated of order one [I (1)] and cointegrating relationships that are present in 

the data. So, based on the cointegration result, we can determine which model to apply. If 

there is no cointegration between the variables we use a Vector Autoregerssion (VAR) 

model, and if there is cointegration between the variables we will use a Vector Error 

Correction (VEC) model. A VEC can be derived from level VAR by imposing 

cointegrating restrictions. If a VAR is estimated in levels, without imposing cointegrating 

restrictions present in the data, the VAR parameter results are not efficient because 

information about cointegration (i.e., about the long run) is ignored in an unrestricted 

levels VAR. VECM estimations instead will be more precise and efficient parameter 

estimates. The next step is to derive impulse response functions from either a level VAR 

or a VECM. Impulse response functions trace the responses of endogenous variables to 

the change in one innovation in the system. In other words, an impulse response function 

traces the effect of one standard deviation shock to one of the innovations on current and 

future values of the endogenous variables. Finally we present the variance 
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decomposition, which provides information about the relative importance of the random 

innovations. It shows the sources of errors in forecasting a dependent variable. 

 

Data 

The five macroeconomic variables included in this study constitute the real total 

federal government budget deficit (FBD). The FBD is measured by the national account, 

based on total federal government expenditures minus total federal government revenues, 

and measured as a percentage of the real GDP. The real current account surplus (CAS) is 

measured by the national account, based on exports of goods and services, minus imports 

of goods and services, and measured as a percentage of the real GDP. Real domestic 

product (GDP) is measured based on prices in the year 2000. The real effective exchange 

rate is (EXH). The real long term interest rate is (R). Real GDP is measured in 

logarithms. The real budget deficit, current account surplus, and real GDP are obtained 

by dividing the corresponding nominal magnitudes by the GDP deflator. The real interest 

rate is obtained by subtracting the GDP deflator inflation rate from the nominal 10-year 

government bond rate. The real effective exchange rate is the trade-weighted average 

exchange value of the U.S. dollar against the currencies of the industrial countries, based 

on the consumer price index at home and abroad. The data for the federal budget deficit, 

current account balance, and GDP are seasonally adjusted. The variables chosen 

correspond to those in the Mundell-Fleming model. We use quarterly data running from 

1980: I to 2004: IV and taken from the Federal Reserve Bank of St. Louis. However, the 

real effective exchange rate was taken from the CD-ROM edition of International 

Financial Statistics (IFS). The choice of this period is because, in the beginning of 1980s, 
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the U.S. experienced a rising deficit in its government budget and current account 

balance, interest rates rose, exchange rate appreciated, and decline in economic growth 

occurred. 

 

Econometric methodology 
 

In the recent development of time series properties, it is suggested that models in 

levels that ignore the non-stationarity of individual series can lead to spurious regression 

results, and models in the first differences are misspecified if the series are cointegrated 

and converge to a stationary long-term equilibrium relationship. So, in order to apply the 

cointegration test we need to check for nonstationarity in the data set by using the 

Augmented Dickey-Fuller (ADF) test. Therefore to apply both nonstationarity and 

cointegration tests, a brief explanation about both is necessary. 

 

Test of Stationarity  

Since this study uses time series data for econometric analysis and cointegration 

tests, the non-stationarity of each series needs to be examined. The purpose of the 

cointegration tests is to determine whether a group of non-stationary series are 

cointegrated, meaning that the cointegration tests are developed to discover a stable long-

run relationship among a set of non-stationary time series data.  

The Augmented Dickey-Fuller tests are the most commonly used tests for 

detecting the possible existence of unit roots. The null hypothesis of these tests is that 

there is at least one unit root (i.e., the time series data are non-stationary). In performing 

an ADF test, two practical issues need to be addressed. First, the test will determine 
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whether we have to include deterministic terms into the regression. We have the choice 

of including a constant, a constant and a linear time trend, or neither in the test 

regression. However, including irrelevant regressors in the regression will reduce the 

power of the test, which may lead to rejecting the null of a unit root. The standard 

recommendation is to select a specification that is a plausible description of the data 

under both the null and alternative hypotheses (Hamilton, 1994). The second issue is to 

choose the lag length, which is to specify the number of lagged difference terms to be 

added to the test regression. The usual advice is to include the number of lags sufficient 

to remove serial correlation in the residuals.  

The ADF test is conducted using the ADF regressions of the form: 
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Where ΔY is the first differences of the series Y, k is the lag order and t stands for the 

time. Equation (4.11) is with-constant, with-time trend, and equation (4.12) is with-

constant, no time trend. 

Since the results are known to be sensitive to the lag length, then the optimum lag 

length choice will be based on two alternative criteria: the Schwarz Information Criterion 

(SIC) and the Akaike Information Criterion (AIC). The Schwarz Information Criterion 

imposes a larger penalty for additional coefficients. The Akaike Information Criterion 

(AIC) imposes fewer penalties on the additional coefficients. 

AIC is defined as: 

 85



 nknuAIC i /2)/log( 2 +∑=

and SIC is defined as: 

)/log(/log 2 nunnkSIC i∑+=  

 

Where  is the residual sum of squares  is the number of parameters to be estimated 

and is the number of useable observations. Since the SIC puts a heavier penalty on 

additional parameters, it will always choose a model with a smaller lag length than the 

one chosen by the AIC alternative. 
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Co integration Tests 

A substantial part of economic theory generally deals with long-run equilibrium 

relationships generated by market forces and behavioral rules. Correspondingly, most 

empirical econometric studies entailing time series can be interpreted as attempts to 

evaluate such relationships in a dynamic framework. Engle and Granger (1987) were the 

first to formalize the idea of integrated variables sharing an equilibrium relation, which 

turned out to be either stationary or have a lower degree of integration than the original 

series. They denoted this property by cointegration, signifying co-movements among 

trending variables which could be exploited to test for the existence of long run 

equilibrium relationships, within a fully dynamic specification framework. 

One of the important advantages of the cointegration test is that we can figure out 

the relationship among the variables under consideration, even though the data are not in 

equilibrium. Most of the data are not in equilibrium situations. In this sense, the 

cointegration test can build a stable relationship among the variables that are moving 
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together, but are not in equilibrium. The cointegration vector has the interpretation of a 

long-run equilibrium relationship (Engle and Granger, 1987; Corbae and Ouliaris, 1988). 

One of the important issues of the cointegration test is choosing a method. Three 

different approaches are the Engle-Granger two-step, Johansen’s maximum likelihood 

(ML), and the stock-Watson procedures. Johansen’s ML method seems to be proper one 

for this research. The Engle-Granger procedure is easier to implement, but it has 

important limitations (Enders, 1995). Enders pointed out that the Engle-Granger 

procedure possibly indicates cointegration depending on the ordering of variables, when 

the model has more than one variable and/or equations, and it has no systematic 

procedure for the separate estimation of the multiple cointegrating vectors. In addition, 

because the Engle-Granger method uses two-step estimation, any error introduced by the 

researcher in step one is carried into step two. If the Engle-Granger method is used in this 

study, these limitations will be serious because this study includes more than one variable 

and/or equation. When cointegration relationships depend on variable orderings, we must 

know exactly which variable is the dependent one. Meanwhile, it is not always known 

whether a time series designated to be the independent variable has been unaffected by 

the time series expected to be a dependent variable. Johansen’s ML method can avoid 

this problem and it also can provide a separate estimation of the multiple cointegrating 

vectors. Given these reasons, and because Johansen’s ML has been accepted as better 

than the Engle-Granger and Stock-Watson procedures by many applied economists (Rao, 

1994), this study employs Johansen’s ML method for the cointegration tests. 

A full-information maximum-likelihood procedure to test for cointegration and 

estimate the cointegration vectors has been develop recently, in a series of papers by 
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Johansen (1988 and 1990) and Johansen and Juselius (1990). Here, I briefly describe the 

Johansen test procedure, describing some of its advantages. The Johansen procedure is 

maximum likelihood, but under certain assumptions it involves a series of ordinary least 

squares regressions. From these least squares regressions, we can compute two likelihood 

ratio test statistics for the number of cointegrating vectors in the multivariate system, 

which equals 2 minus the number of unit roots. The first statistic, called the trace statistic, 

tests whether the number of cointegrating vectors is a given number or less. The second 

statistic, called the maximum eigenvalue statistic, tests whether the number of 

cointegrating vectors is r under the maintained hypothesis that there is r+1 or fewer 

cointegrating vectors. The asymptotic distributions of these test statistics are found in 

Johansen (1990) and are not the usual χ2
 distributions. Johansen and Juselius (1990), 

however, provide simulated distributions.  

The main reason for the popularity of cointegration analysis is that it provides a 

formal background for testing and estimating short-and long-run relationships among 

economic variables. For example, if all variables above are cointegrated with a single 

cointegrating vector, then a VEC representation could have the following form: 
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Where Ct-1 is error correction terms, in ECM equations 4-1, 4-2, 4-3, 4-4, and 4-5, Ct-1, is 

the lagged values of the residuals from the cointegration regression: 

 
tttttt CGDPhCAShEXhRhhFBD 143210 +++++=    4-6 

 
    

 
The ECM equations in 4-1, 4-2, 4-3, 4-4, and 4-5 represent causality between the 

exogenous variables and endogenous variable. 
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CHAPTER V 

EMPIRICAL RESULTS AND DISCUSSION 

 

Time series econometric techniques are used to test the theoretical models that 

were discussed in Chapter III. This chapter reports the results and analyzes the 

relationship among the variables. A cointegration test and innovation accounting analyses 

are conducted. Because non-stationarity of each series of variables is required for 

cointegration tests, the Augmented Dickey-Fuller test (ADF) is applied to check for 

stationarity. Johanson’s maximum likelihood (ML) method is utilized for the 

cointegration tests. The variance decomposition and impulse response analyses are 

conducted to find the importance of each variable in explaining the independent variable. 

Before conducting a cointegration test, the stationarity of each series is checked. The 

results of the tests are shown in the next sections. 

 

The Results of Stationarirty Tests  

We used the augmented Dickey-Fuller procedure to test for stationarity. The ADF 

tests are conducted using the ADF regressions of the forms in equations 4.11, which is 

with a constant and with a time trend, and equation 4.12 which is with a constant and no 

time trend. In testing the hypothesis that 0=ρ , k is the lag order used to remove any 

possible serial correlation in the residuals.  

Table 4.1 shows the results of ADF test statistics for the unit root tests with the 

variables included in this study. The numbers in parentheses are the optimum lag lengths 

based on the Akaike Information Criterion (AIC) and the Schwarz Bayesian Information 
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Criterian (SIC). The critical values for rejection of the hypothesis of a unit root at 5% 

level are -2.89 for intercept and no trend assumption, and -3.45 for the assumption of 

trend and intercept. Table 4.1 indicates that the null hypothesis of a unit root cannot be 

rejected for all the series in their level forms. Thus, generally, all the level series of 

variables have a unit root. Next, each series included should be tested as to whether it is 

integrated in the same order. Utilizing the ADF test again we can test the order of 

integration. Table 4.1 shows that the ADF test statistics of the first differenced variables 

are all stationary. Thus, the time series variables included in this study are all I (1) series. 

Therefore, the series that are non-stationary can be used for cointegration tests. 

While the ADF suggests that the variables are nonstationary in their level form 

when considered individually, it is possible that these variables share a common 

stationary relationship.  
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Table 5.1: The Augmented Dickey-Fuller Tests of Unit Roots 

ADF test for GDP includes intercept and trend, others include intercept only. Critical 
values: At 5 percent level, -2.89 for intercept and no trend, -3.45 for intercept and trend. 
Numbers in parentheses are optimal lag lengths. Asterisk (*) denotes statistically 
significant at 5 percent level. 

Akaike  Criterion Schwarz Criterion Variables 
    

Levels     

Current Account     
    Percent of GDP - 0.11   (2) - 0.64   (0) 

 
Budget Deficit     
    Percent of GDP - 2.16   (3) - 2.16   (3) 
Log Real GDP            - 2.71   (2) - 2.71   (2) 
Real Interest Rate       - 2.2     (3) - 2.3     (1) 
Real Exchange Rate    - 2.3     (3) - 1.7     (1) 

First Differences     

Current Account      
    Percent of GDP       - 7.03*   (1) - 8.64*   (0) 
Budget Deficit     
    Percent of GDP       - 3.73*   (2) - 3.73*   (2) 
Log Real GDP            - 4.13*   (2) - 5.24*   (1) 
Real Interest Rate       - 7.54*   (2) - 7.53*   (2) 
Real Exchange rate     - 3.82*   (2) - 7.16*   (0) 

 
 
The Results of the Cointegration Tests 

Tests for cointegration seek to discover the existence of a long-run relationship 

among a set of variables. I applied the methods of Johansen and Juselius (1990) to test for 

the presence of cointegration in the five-variable system. A set of variables, Xt is said to 

be cointegrated of order (d, b)-denoted CI (d, b) - if Xt is integrated of order (d – b). 

Following Johansen and Juselius (1990), let p variables under scrutiny follow a vector 

autoregression of order k as below: 

 

tktktt XXX εμ ++Π++Π= −− ...11    (5.1) ( ,...,1 T )=t
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Where Tεε ,...,1 the innovations of this process are assumed to be drawn from a p-

dimensional i.i.d. Gaussian distribution with covariance matrix [ ]),(~ ΛΟΛ Ntε , 

 are fixed, and 01 ,..., XX k+− μ  is a constant term.  

In general, economic time series are a non-stationary process, and a VAR system 

like (5.1) has usually been expressed in first differenced form. Let Δ  represent the first 

difference operator where )1( L−=Δ , where  is the lag operator. The Johansen 

procedure sets up a VAR model with the Gaussian errors which can be defined by the 

following multivariate error-correction representation: 

L
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If the rank of  isΠ r , where 11 −≤≤ pr , then r  is called the cointegration rank and Π  

can be decomposed into two rp×  matrices α  and β  such that . Here 'αβ=Π β  is 

interpreted as a rp× matrix of cointegrating vectors and α  as a rp× matrix of error 

correcting parameters. The Johansen technique determines whether the coefficient matrix 

 contains information about the long-run properties of the VAR model (5.2). The null 

hypothesis of cointegration to be tested is: 

Π
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'
0 :)( αβ=ΠΗ r       (5.3) 

 

With rprp ×× βα ,  full column rank matrix. The null hypothesis (5.3) implies that in a VAR 

model (5.2) there can be r  cointegration relations among the variables . tX

Johansen and Juselius (1990) derive the cointegrating vector,β  by solving for the 

eigenvalues of: 

00
1

000 =− −
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Where  is the moment matrix from ordinary least squares regression of 00S tXΔ  on 

 ,  is the residual moment matrix from ordinary least squares 

regression of  on  , and  is the cross-product matrix.  

11 ,..., +−− ΔΔ ktt XX kkS
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The cointegrtion vectorβ  is solved out as the eigenvectors associated with the r  

largest, statistically significant eigenvalues derived above using two test statistics. First 

test is the maximum eigenvalue statistic,  given below: maxLR
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Where T is the sample size and 1+sλ  is an estimated ordered eigenvalue. The second test 

is the trace statistics ( ), given by: traceLR
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Where pr λλ ,...,1+  are the estimated rp −  smallest eigenvalues. 

The trace test evaluates the null hypothesis that there are at most r  cointegrating 

vectors against the general alternative. The maximum eigenvalue test evaluates the null 

hypothesis that there are r  cointegrating vectors against the alternative of 1+r . Table 5.2 

shows the results of these tests for the five variables system. Our test allows linear 

deterministic trends in the data, and an intercept in each cointegrating equation. The 

cointegration test used three lags length, based on Akike’s Information Criterion (AIC). 

Table 5.3 shows the cointegration test based on small lag length (zero) suggested by the 

Schwarz Information Criterion (SIC). We find a single cointegrating vector for the five-

variable system in both tests. Both tests, the trace test and the maximum eigenvalue test, 

indicate that the five variables included in this study are cointegrated. 

Table 5.2 Tests of Cointegration (lag length = 3) 

          Johansen’s Multivariate Cointegration Tests  
Null Alternative Trace Test 95% C.V Max. Eigenvalue Test 95% C.V

0=r  1=r  79.92* 69.82 41.13* 33.87 
1≤r  2=r  38.48 47.85 20.25 27.58 
2≤r  3=r  18.23 29.80 10.26 21.13 
3≤r  4=r  7.96 15.50 7.55 14.26 
4≤r  5=r  0.41 3.84 0.41 3.84 

 
    
 
Table 5.3 Tests of Cointegration (lag length = 0) 

          Johansen’s Multivariate Cointegration Tests  
Null Alternative Trace Test 95% C.V Max. Eigenvalue Test 95% C.V

0=r  1=r  82.17* 69.82 36.15* 33.87 
1≤r  2=r  46.02 47.85 27.03 27.58 
2≤r  3=r  19.00 29.80 14.95 21.13 
3≤r  4=r  4.04 15.50 3.57 14.26 
4≤r  5=r  0.47 3.84 0.47 3.84 
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Innovation Accounting Analyses 

The finding that the five variables are cointegrated means that the short-run 

dynamics of the relationship between them must be specified as a Vector Error 

Correction (VEC) mechanism, rather than a conventional unrestricted Vector 

autoregression (VAR) specification. Thus we estimate a five-equation VEC and use the 

results for variance decomposition and impulse response functions. By examining the 

variance decompositions, and impulse response functions, we can explain the 

interrelationships and the dynamics of the variables included in this study. 

 

Variance Decomposition 
 

The variance decomposition gives information about the relative importance of 

the random innovations. It shows the sources of errors in forecasting a dependent 

variable. The variance decomposition test is one of the proper methods for this purpose, 

and it is applied here. Since the variance decomposition of variance depends critically on 

the ordering of variables, the variance decomposition results reported here are based on 

the Mundell-Fleming model. 

Tables 5.4, 5.5, 5.6, 5.7, and 5.8 report the proportion of 1 to 16-quarters forecast 

error variance explained by the column variables. 

Table 5.4 shows that the innovations in the real GDP explain at most 29.3 percent 

of the forecast error variance of the federal budget surplus. Such innovations are the most 

important variable for explaining federal budget surplus. Thus, the GDP appears to have 

economically important effects on the federal budget deficit. The second important 

variable is the exchange rate, which explains at the most 7.2 percent. Interest rate and 
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current account innovations do not appear to contribute much to the forecast error 

variance of the federal budget deficit. Thus, the interest rate, exchange rate, and current 

account appear not to have economic effect on the federal budget deficit. 

Table 5.5 reports the most important variable that explains interest rate. We can 

see that in the first quarter the innovation in federal budget balance explains about 6 

percent of the forecast error variance of in the interest rate, and the percent increases to 

17 percent at the 16 quarter horizon. Thus, the federal budget deficit appears to explain 

some significant fraction of the forecast error variance in the interest rate. Other 

variables, including the exchange rate, current account balance, and GDP, appear to have 

a small and weaker effect on the interest rate.  

From table 5.6 we can see that the most important variable that explains the 

exchange rate is the federal budget deficit. At a 16 quarter horizon, the budget deficit 

explains 15.6 percent of the variation in the exchange rate, which seems a small effect. 

Other variables, including the interest rate, current account balance, and GDP seem to 

have very weak effect on the exchange rate. 

Table 5.7 shows the variables that explain the current account balance. It appears 

that at 5 quarter horizon, the GDP is the variable that explains the most (15.1 percent) 

variation in the current account balance. But, at 16 quarter horizon the variable that 

explains themost variation in the current account is the exchange rate it explains about 

22.6 percent. The federal deficit and exchange rate appear to have a very small effect on 

the current account balance. 

Table 5.8 shows that innovation in the budget deficit explains most of the 

variation in the GDP (9.4 percent), and this percent is very small and weak. For the other 
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variables, including the interest rate, current account, and exchange rate, the effect is also 

very small and very weak. Thus, we can conclude that budget deficit, interest rate, 

exchange rate, and current account do not have a significant effect on the GDP. The 

variable that explains the largest part of the GDP is itself. 

Although the Variance Decompositions (VDC) results suggest some important 

macroeconomic effects of the budget deficit, they provide no indication of the direction 

of effect of budget deficit on macroeconomic variables, including the interest rate, 

exchange rate, current account, and GDP. Such an indication about the direction of the 

effects of shocks to the budget deficit is provided by Impulse Response Functions (IRFs). 

This is explained in the next section. 

 
Table 5.4 Variance Decomposition of FBD: 
 Period S.E. FBD R EXH CAS GDP 

 1  0.476348  100.0000  0.000000  0.000000  0.000000  0.000000 
 2  0.617150  94.60711  0.334126  3.111933  0.334075  1.612752 
 3  0.833802  91.82121  0.413122  2.713244  0.234434  4.817995 
 4  1.051924  86.46962  0.955999  3.826756  0.148167  8.599457 
 5  1.234974  81.59366  1.041734  5.310818  0.115187  11.93860 
 6  1.405340  78.24493  0.904695  6.090792  0.090288  14.66930 
 7  1.553537  75.43484  0.756144  6.755079  0.078535  16.97540 
 8  1.688281  73.14059  0.642898  7.139678  0.078024  18.99881 
 9  1.813881  71.25990  0.610153  7.248119  0.083550  20.79828 
 10  1.931202  69.65761  0.653533  7.187052  0.097817  22.40399 
 11  2.044306  68.28673  0.742265  6.988056  0.118134  23.86481 
 12  2.154072  67.08495  0.863320  6.708363  0.142814  25.20055 
 13  2.260534  66.02158  1.002356  6.393330  0.171008  26.41172 
 14  2.364026  65.08325  1.141914  6.066383  0.201528  27.50693 
 15  2.464646  64.24958  1.277719  5.743891  0.233453  28.49536 
 16  2.562332  63.50791  1.407919  5.436255  0.265844  29.38207 
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Table 5.5 Variance Decomposition of R: 
 Period S.E. FBD R EXH CAS GDP 

 1  0.915313  6.956203  93.04380  0.000000  0.000000  0.000000 
 2  1.000365  6.822574  87.94832  3.714316  0.078564  1.436223 
 3  1.044761  8.964392  82.09425  6.393918  0.073054  2.474389 
 4  1.083073  11.54198  76.70989  8.100681  0.093089  3.554365 
 5  1.106609  12.23027  75.12091  8.555831  0.142916  3.950064 
 6  1.118524  13.03264  73.54671  9.260561  0.164245  3.995845 
 7  1.130689  14.10256  71.97299  9.594501  0.226482  4.103468 
 8  1.136891  14.66214  71.19021  9.758600  0.326205  4.062837 
 9  1.140792  14.97068  70.71350  9.828211  0.427038  4.060567 
 10  1.145708  15.33815  70.13779  9.867558  0.548656  4.107842 
 11  1.150557  15.71261  69.56236  9.831058  0.711303  4.182670 
 12  1.155567  16.01244  68.99819  9.759337  0.894729  4.335302 
 13  1.161044  16.31472  68.40430  9.668806  1.099355  4.512814 
 14  1.167261  16.62065  67.77793  9.567232  1.326763  4.707418 
 15  1.173760  16.90546  67.13361  9.475116  1.573827  4.911986 
 16  1.180650  17.16102  66.47753  9.395202  1.832318  5.133928 

 

 

Table 5.6 Variance Decomposition of EXH: 
 Period S.E. FBD R EXH CAS GDP 

 1  2.706725  4.954050  0.188813  94.85714  0.000000  0.000000 
 2  4.444882  8.495794  0.304446  91.11898  0.042056  0.038725 
 3  5.680803  10.50711  0.208762  89.20795  0.042425  0.033752 
 4  6.965311  10.80990  0.249691  88.87244  0.042453  0.025514 
 5  8.274165  11.99509  0.190677  87.75592  0.032152  0.026156 
 6  9.419843  13.17022  0.370422  86.41277  0.026175  0.020409 
 7  10.46519  13.93877  0.569204  85.45113  0.024213  0.016685 
 8  11.42190  14.47331  0.732203  84.75680  0.021000  0.016690 
 9  12.29513  14.78212  0.991187  84.18096  0.018751  0.026985 
 10  13.10630  15.02404  1.237380  83.67860  0.016817  0.043162 
 11  13.85999  15.18845  1.449216  83.27556  0.015051  0.071722 
 12  14.56313  15.28883  1.650323  82.93514  0.013639  0.112069 
 13  15.23063  15.37989  1.852849  82.59732  0.012566  0.157376 
 14  15.86367  15.46759  2.040158  82.27545  0.011931  0.204865 
 15  16.46551  15.54537  2.218267  81.96998  0.011697  0.254682 
 16  17.04123  15.62162  2.389294  81.67328  0.011831  0.303978 
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Table 5.7 Variance Decomposition of CAS: 
 Period S.E. FBD R EXH CAS GDP 

 1  0.214887  0.733862  0.833498  1.308077  97.12456  0.000000 
 2  0.319629  2.494403  2.079753  0.643779  88.67805  6.104013 
 3  0.417197  1.746671  2.618532  1.593235  83.98961  10.05195 
 4  0.515217  1.154646  1.729825  2.570491  81.79415  12.75088 
 5  0.608481  0.828038  1.580379  3.980063  78.50489  15.10663 
 6  0.700848  1.067905  2.242928  5.692731  75.99630  15.00014 
 7  0.792233  1.382902  2.825379  7.882859  73.74896  14.15990 
 8  0.881514  1.534666  3.224301  10.25381  71.61598  13.37124 
 9  0.969524  1.685295  3.708618  12.46162  69.59075  12.55372 
 10  1.054281  1.769492  4.036353  14.53747  67.86558  11.79111 
 11  1.135447  1.791278  4.184274  16.41848  66.44409  11.16188 
 12  1.212756  1.777142  4.235156  18.07063  65.27419  10.64289 
 13  1.286125  1.757185  4.237337  19.48216  64.32656  10.19675 
 14  1.355805  1.739178  4.193602  20.69223  63.57249  9.802497 
 15  1.422004  1.720670  4.126031  21.73050  62.96750  9.455296 
 16  1.484955  1.707082  4.049570  22.61508  62.48490  9.143372 

 
 
 
 
Table 5.8 Variance Decomposition of GDP: 
 Period S.E. FBD R EXH CAS GDP 

 1  0.006100  6.310629  4.096736  0.260707  4.428030  84.90390 
 2  0.009635  7.682199  3.523686  0.201236  2.622420  85.97046 
 3  0.013496  9.405756  2.250287  0.472030  2.177679  85.69425 
 4  0.016942  9.312234  1.447384  0.349780  1.646206  87.24440 
 5  0.020193  8.917420  1.476845  0.257517  1.332270  88.01595 
 6  0.023004  8.115825  1.810616  0.198530  1.112373  88.76266 
 7  0.025630  7.296895  2.482989  0.192342  0.918434  89.10934 
 8  0.028153  6.733614  3.165192  0.297312  0.769425  89.03446 
 9  0.030603  6.241741  3.935478  0.467651  0.652442  88.70269 
 10  0.032968  5.852213  4.607770  0.721468  0.562370  88.25618 
 11  0.035284  5.562846  5.192767  1.032530  0.492585  87.71927 
 12  0.037528  5.334968  5.663884  1.369441  0.439391  87.19232 
 13  0.039705  5.151792  6.062072  1.713892  0.398733  86.67351 
 14  0.041807  5.002893  6.385609  2.058445  0.367717  86.18534 
 15  0.043837  4.878174  6.655862  2.391360  0.343955  85.73065 
 16  0.045793  4.772642  6.879980  2.708995  0.325650  85.31273 
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Impulse Response Functions 

Impulse response functions trace the responses of endogenous variables to the 

change in one of the innovations in a system. In other words, an impulse response 

function traces the effect of one standard deviation shock, on one of the innovations on 

current and future values of the endogenous variables. Impulse response function may be 

sensitive to the length of the lags, and may order the variables. The lag length chosen in 

this study is based on the Akaike criterion; the lag length used is three lags, since residual 

correlograms show significant autocorrelation for lag zero, but are adequate with three 

lags (approximate white noise). Also the ordering of the variables was chosen based on 

the Munedl-Fleming model, which is inherently favorable to the hypothesis that shocks to 

the budget surplus affect macroeconomics variables, like these included in this study. 

According to the Mundell-Fleming model, the increase in the budget deficit leads to a 

rise in the interest rate. The rise in interest rate in turn leads to appreciation in the 

exchange rate. This will lead to deterioration of the current account balance, and finally 

to decline in economic growth. 

Denoting the federal budget deficit by (FBD), the real interest rate by (R), the real 

exchange rate by (EXH), the current account balance by (CAS), and real GDP by (GDP), 

the ordering considered is FBD, followed by R, EXH, CAS, GDP; {FBD R EXH CAS 

GDP}. The impulse response functions analyses are conducted and reported in Figures 

5.1, 5.2, 5.3, and 5.4. 

Figure 5.1 shows the responses of real interest rate (R) to a one standard deviation 

shock in federal budget deficit as percent of GDP.  
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As we can see from the Figure 5.1, the initial effects of a shock to federal budget deficit 

on the interest rate are positive and statistically significant for the first quarter. An 

increase in the budget deficit will increase the interest rate, as predicted by the 

conventional view of deficit. The initial positive effects on interest rate (R) are consistent 

with the evidence of Hoelscher (1986), Cebula (1988), Arora and Dua (1995), and Miller 

and Russek (1996). They found evidence of a significant positive effect of deficit on 

interest rate. But the effects on the interest rate quickly become negative after two 

quarters, and then the effects fluctuate wider around zero after five quarters; these effects 

seem not to be statistically significant. The negative effects on the interest rate after two 

quarters seem consistent with the view that a foreign capital inflow puts downward 

pressure on the interest rate. 

The response of the exchange rate to a shock in budget deficit is presented in 

Figure 5.2. As we can see, there are permanent negative effects in the exchange rate, to a 

shock in to budget deficit. The graph shows that this is statistically significant for five 

quarters. This means that the increases in the budget deficit will depreciate the exchange 

rate, which is contradicts the conventional view that budget deficit causes appreciation in 

the exchange rate. 

The response of the current account balance to a shock in the budget surplus is 

presented in Figure 5.3. We can see that the effects of the budget deficit on current 

account are not statistically significant. But direction of the impulse response function 

shows that the initial effect of the current account balance as percent of GDP to a shock 

to budget deficit as percent of GDP, is positive for almost five quarters, and after that it 

becomes negative. This means that the budget deficit worsens the current account after 
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five quarters. Since the response is not statistically significant we cannot conclude that 

this finding is consistent with the conventional view that a budget deficit causes a current 

account deficit. 

The last Figure, 5.4, presents the response of the GDP to a shock in budget deficit 

as a percent of the GDP. The graph shows that there are permanent negative effects of 

budget deficit, as percent of the GDP, on the real GDP. This means that a budget deficit 

has negative effects on real GDP, and we can see that it is statistically negative at a 

significant level for at least three quarters. This finding is consistent with the Ricardian 

equivalence hypothesis. Kormendi found some evidence of a significant negative effect 

of government debt on consumption. And others who support Ricardian view found there 

is no significant relationship between budget deficit and consumption. 
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Figure 5.1 Response of Interest Rate to One Standard Deviation Innovation of Federal  
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Figure 5.3 Response of Current Account Balance to One Standard Deviation Innovation  
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Granger Causality Test 

The increased use of VECM to study short-run dynamics of variables, without 

losing information on their long-run relationship, has led to the modification of 

conventional causality tests. In fact, the presence of cointegretion provides an additional 

channel for connecting variables in a Granger-causal chain. In a cointegrated system, any 

deviation from the long-run equilibrium relationship between the levels must be 

corrected. Therefore, some or all of the variables in the system must be Granger-caused, 

by the error correction term. Moreover, current change in a Granger-caused variable in 

the system will be in part the outcome of its adjustment towards long-term trend values of 

the other variables (Granger 1988). 

The explicit functional from incorporating the Johanson (1988) cointegration 

restriction for two variables can be expressed as follows: 
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Here Ct-1 is the error correction term lagged one period; iyx,β gauges the effect of i-th 

lagged value of variable x on the current value of variable y; ixy,β gauges the effect of i-th 

lagged value of variable y on the current value of variable x; and the ytε and xtε  are the 

mutually non-correlated white noise residuals. 
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The Granger causality from variable x to variable y or from y to x in the presence 

of cointegration is evaluated by testing the null hypothesis that 0, =iyxβ , 0=yα , 0, =ixyβ , 

and 0+xα , for all i in the equation.  

Table 5.9 presents the results for the Granger non-causality test. Based on the 

cointegration test, we found that there is no significant long-run relationship in DFBD, 

DEXH, DCA, or DGDP equations that were discussed in chapter IV. This means that the 

coefficients ( 1111 ,,, δβαa ) for the error correction terms ( ) are not significant. But the 

coefficient ( ) for the error correction term is significant. 

1−tC

1b

From Table 5.9 we can see that the change in the federal budget deficit depends 

on the change in the GDP only. The change in the interest rate does not depend on any 

changes in the variables included in the system. The change in the exchange rate depends 

on the change in the interest rate. The change in the current account depends on the 

change in the federal budget deficit, change in the interest rate, change in the exchange 

rate, and change in the GDP. Finally, the change in GDP depends on the change in the 

interest rate.  

We can summarize the results from the Granger Causality test as follows:           

1) There is a direct causal relationship that runs from the GDP to the budget deficit; 2) 

There is support for a direct causal relationship that runs from the budget deficit to the 

current account deficit; 3) A direct causal relationship runs from interest rate, exchange 

rate, and GDP to the current account deficit; 4) A direct causal relationship runs from 

interest rate to exchange rate, current account, and GDP. This means that the interest rate 

plays a major role in macroeconomic activity. Finally, since we do not find any causal 

relationship between budget deficit and the interest rate, we cannot support the 
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proposition that there is an indirect causal relationship between the budget deficit and the 

current account deficit 

 

 
Table 5.9 Granger Non-causality Results 

Note: Figures in parentheses are the p-value. Single asterisk (*) and double asterisks (**) 
denote 5% level and 10% level significance, respectively. Optimum lag = 3. 

 D(FBD) D(R) D(EXH) D(CAS) D(GDP) 
Variables (χ2-Statistics) 

 
D(FBD) - 0.952 1.722 14.838* 0.853 

 - (0.812) (0.632) (0.002) (0.836) 
D(R) 3.355 - 7.863* 7.201* 11.613* 

 (0.340) - (0.050) (0.065) (0.008) 
D(EXH) 4.894 5.780 -  7.678** 2.022 

 (0.180) (1.123) - (0.053) (0.567) 
D(CAS) 1.823 1.030 0.606 - 1.685 

 (0.610) (0.794) (0.895) - (0.640) 
D(GDP)  6.638** 6.000 0.223 13.982* - 

 (0.084) (0.111) (0.972) (0.003) - 

 

 

Substituting Private Consumption for Real Gross Domestic Product 

In the base model that was examined earlier, one of the important findings in the 

variance decomposition and impulse response function is that budget deficit has 

significant negative effects on the real GDP. This means that budget deficit decreases the 

real GDP. And since the major component of the GDP is consumption, my first 

conclusion was that budget deficit decreases consumption, which is consistent with the 

Ricardian equivalence hypothesis. Thus, to make sure that conclusion is correct, I 

substitute private consumption for the GDP. I used non-durable goods and services as 
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consumption, and calculated the real value of consumption by dividing the nominal 

magnitude by the GDP deflator, and measuring it as percent of GDP. 

To precede the variance decompositions, impulse response functions, and Granger 

non-Causality tests, the cointegration test needed to be applied to find out if any long-run 

relationship exists between the variables. Tests for stationarity were applied. The results 

in level are: -0.86, -.086, based on the Akaike criterion and the Schwarz criterion 

respectively, and the results in first differences are: -9.62, -9.62, based on Akaike 

criterion and Schwarz criterion. So, tests for stationarity show that consumption as a 

percentage of GDP is not stationary in level, but it is stationary in first difference. 

To test for cointegration, I used the same methods as in Chapter 4; the optimal lag 

length is three. Table 5.10 shows the result for the cointegration test. The results show 

that there is a single cointegrating vector based on the result produced by a trace statistic 

test, and two cointegrationg vectors based on the eigenvalue statistic test. Since the 

eigenvalue statistic test indicates the existence of two contegrating vectors among the 

variables in the system, this may indicate that the system under examination is stationary 

in more than one direction and hence is more stable. 

 

Table 5.10 Tests of Cointegration (lag length = 3) 

          Johansen’s Multivariate Cointegration Tests  
Null Alternative Trace Test 95% C.V Max. Eigenvalue Test 95% C.V

0=r  1=r  86.99* 76.97 34.98* 34.80 
1≤r  2=r  52.00 54.07 29.44* 28.58 
2≤r  3=r  22.56 35.19 13.09 22.29 
3≤r  4=r  9.46 20.26 6.60 15.89 
4≤r  5=r  2.86 9.16 2.86 9.16 
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Innovation Accounting Analyses 

The finding that the five variables are cointegrated means that the short-run 

dynamics of the relationship between them must be specified as a Vector Error 

Correction (VEC) mechanism, rather than as a conventional unrestricted Vector 

autoregression (VAR) specification. Thus we estimate the new five-equation VEC and 

use the results for variance decomposition and impulse response functions. By examining 

the variance decompositions and impulse response functions, we can explain the 

interrelationships and the dynamics of the variables included in this study 

 

Variance Decomposition Based on One Cointegrating Vector 

 As I mentioned earlier, the variance decomposition gives information about the 

relative importance of random innovations. It shows the sources of errors in forecasting a 

dependent variable. Since the cointegration tests indicated that there is one cointegrating 

vector based on a trace statistic test, and two cointegrating vectors based on the 

eigenvalue statistical test, I will provide a dynamic analysis of both results. The first 

analysis will be based on one cointegrating vector among the variables included in the 

system. 

 Table 5.11 shows that the federal budget deficit is the most important variable that 

explains private consumption. Innovations in the federal budget deficit explain 12 percent 

and 19 percent of the forecast error variance of private consumption at the four quarter 

horizon and the 16 quarter horizon respectively. And this forecast seems to be significant. 

Innovations in current account balance seem to contribute with small effects. The interest 

rate and exchange rate appear to have small and weak effects on private consumption. 
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Table 5.11 Variance Decomposition of CODS: 
 Period S.E. FBD R EXH CAS CODS 

 1  0.003540  5.736186  5.220489  0.000859  7.330697  81.71177 
 2  0.005138  7.232225  5.637510  0.005242  5.769162  81.35586 
 3  0.006522  9.805095  4.649958  0.824088  5.646823  79.07404 
 4  0.008002  12.00949  3.156958  0.784145  5.582456  78.46695 
 5  0.009217  13.64628  2.845846  0.764733  5.613422  77.12972 
 6  0.010295  14.89153  2.665861  1.018665  5.864322  75.55962 
 7  0.011296  15.61602  2.638949  1.110298  5.850543  74.78419 
 8  0.012217  16.49783  2.692448  1.061463  5.800402  73.94786 
 9  0.013088  17.22226  2.790489  1.028815  5.752010  73.20643 
 10  0.013885  17.71013  2.902845  0.966957  5.648446  72.77163 
 11  0.014641  18.17158  3.080110  0.884755  5.533502  72.33006 
 12  0.015359  18.52659  3.245500  0.807347  5.417332  72.00324 
 13  0.016041  18.78669  3.424122  0.740274  5.288159  71.76076 
 14  0.016694  19.00206  3.601475  0.688794  5.161094  71.54657 
 15  0.017324  19.15798  3.773345  0.653894  5.036539  71.37824 
 16  0.017931  19.27110  3.932973  0.635926  4.914956  71.24505 

 

Since there are some different results by substituting private consumption for the real 

GDP, I provide the results in appendix A.1. 

Table A.1.1 shows that the variable that best explains the budget deficit is itself. The rest 

of the variables contribute small and weak effects, which do not seem that powerful in 

explaining the budget deficit.  

 Table A.1.2 shows the most important variables that affect the interest rate. We 

can see that in the first quarter innovations in the federal budget deficit explain about 8.6 

percent of the forecast error variance of the interest rate. This effect seems small. The 

most important variable that explains the interest rate is private consumption. Innovations 

in private consumption explain about 49 percent of the forecast error variance of the 

interest rate; this seems high and significant. The exchange rate and the current account 

balance seem to have small and weaker effects on the interest rate.  
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 Table A.1.3 shows the most important variable that explains the exchange rate. 

We can see that exchange rate explains itself. Innovation in the budget deficit explains at 

most about 9 percent at 16 quarter horizon, which seems small and not significant. 

 Table A.1.4 shows that the most important variable that explains the current 

account balance is the exchange rate. Innovations in the exchange rate explain at most 26 

percent at sixteen quarter horizon, and seem significant. Innovations in the budget deficit, 

interest rate, and private consumption contribute with small effects, but are not 

significant. 

 

Impulse Response Functions Based on One Cointegrating Vector 

 To provide an indication about the direction of the effect of the federal budget 

deficit on macroeconomic variables, including private consumption, the interest rate, 

exchange rate, and current account balance, I applied impulse response functions. Here, I 

will provide the response of private consumption to a one standard shock to the federal 

budget deficit. The responses in the reset of variables to a one standard deviation in 

budget deficit are provided in appendix A.2. 

 Figure 5.5 shows the response of private consumption to a positive one standard 

deviation innovation in the federal budget deficit. From the graph we see that the 

response of private consumption to a positive one standard deviation innovation is 

permanently positive and statistically significant for at least five quarters. This finding is 

consistent with conventional the Keynesian view that budget deficit is wealth. This 

finding is also consistent with the findings of Feldstien (1982), Graham (1993), and 
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Evans (1993). The positive effects on consumption are not consistent with the Ricardian 

view that deficit is not wealth. 
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Figure 5.5 Response of Consumption to One Standard Deviation Innovation of Federal  
Deficit 

 
 
 

The responses of the interest rate, exchange rate, and current account are provided 

in Appendix A.2. Figure A.2.1 shows the response of the interest rate to a one positive 

standard deviation innovation in the budget deficit. We can see that the initial effects of a 

shock to budget deficit on the interest rate is positive for at least two quarters, and the 

effects are statistically significant for the first quarter. The effects on the interest rate 

quickly become negative, but then fluctuate around zero. We can see that the negative 

effects are not statistically significant. 
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Figure A.2.2 shows the response of the exchange rate to a shock in budget deficit. 

The graph shows that the effects are permanently negative, and the effects could be 

statistically significant at the 90 percent level for the first two quarters. 

Figure A.2.3 shows the response of the current account balance to budget deficit. 

We can see that the effects are positive for the first five quarters. This means that increase 

in the budget deficit leads to an increase in the current account surplus. The effects will 

become negative after six quarters, and the increase in budget deficit will lead to a 

decrease in the current account surplus. However, the responses of the current account 

balance to budget deficit seem to be insignificant. 

 

Granger Causality Test Based on One Cointegrating Vector 

In this section, I applied a Granger non-Causality test which was explained in the 

previous section. The Granger non-Causality test here includes the following variables: 

the federal budget deficit, interest rate, exchange rate, current account balance, and 

private consumption. Table 5.12 shows the results of this test. We can see that the 

changes in the budget deficit do not depend on any changes in macroeconomic variables. 

The change in the interest rate depends on the exchange rate, and the test shows that the 

effect is statistically significant. The change in the exchange rate also depends on the 

change in the interest rate, and the test is statistically significant. The change in the 

current account balance depends on the changes in the budget deficit, interest rate, and 

private consumption. Finally, the change in private consumption does not depend on any 

economic variables included in the study. 
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Table 5.12 Granger Non-Causality Results 

Note: Figures in parentheses are the p-value. Single asterisk (*) and double asterisks (**) 
denote 5% level and 10% level significance, respectively. Optimum lag = 3  

 D(FBD) D(R) D(EXH) D(CAS) D(CODS) 
Variables (χ2-Statistics) 

 
D(FBD) - 1.746 1.568 14.193* 1.109 

 - (0.626) (0.666) (0.002) (0.774) 
D(R) 4.724 -    7.246** 8.905* 5.186 

 (0.193) - (0.064) (0.030) (0.158) 
D(EXH) 4.724 14.886* - 5.189 3.991 

 (0.193) (0.002) - (0.158) (0.262) 
D(CAS) 5.025 4.156 1.141 - 0.806 

 (0.169) (0.245) (0.767) - (0.848) 
D(CODS) 1.558 5.865 0.695  7.674** - 

 (0.669) (0.118) (0.874) (0.053) - 

 
 
 
 
Variance Decomposition Based on Two Cointegrating Vector 
 
 The second case occurs when the cointegration result test shows that there are two 

cointegrating vectors based on an eigenvalue statistic test. We can see from Table 5.13 

that federal budget deficit is the most important variable that explains private 

consumption. Innovations in federal budget deficit explain at most 28.6 percent of the 

forecast error variance of private consumption at nine quarter horizon, which seems very 

significant. The current account comes second. Innovations in the current account 

balance explain almost 24.9 of the forecast error variance of private consumption, which 

also seems significant. Interest rate and exchange rate do not seem to have a large effect 

on private consumption, rather, their effects are small and not significant. 
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Table 5.13 Variance Decomposition of CODS: 
 Period S.E. FBD R EXH CAS CODS 

 1  0.003401  8.834582  2.031616  0.483981  9.768483  78.88134 
 2  0.004769  13.20480  1.355492  1.080232  11.33164  73.02783 
 3  0.006015  19.57461  0.953321  0.698165  14.63343  64.14048 
 4  0.007504  24.04855  2.006437  0.569298  16.14663  57.22908 
 5  0.008688  26.36481  2.122226  0.672886  17.56424  53.27583 
 6  0.009764  27.88092  2.249147  0.657161  19.42322  49.78956 
 7  0.010698  28.22529  2.276068  0.796402  20.83411  47.86813 
 8  0.011549  28.54973  2.167413  1.230252  22.05274  45.99986 
 9  0.012345  28.62457  2.027573  1.737926  23.10913  44.50080 
 10  0.013075  28.42586  1.891883  2.449435  23.84950  43.38332 
 11  0.013774  28.15288  1.741769  3.382014  24.36213  42.36121 
 12  0.014449  27.77954  1.603121  4.410951  24.69170  41.51469 
 13  0.015096  27.32408  1.478621  5.522774  24.84540  40.82913 
 14  0.015728  26.85195  1.366435  6.682622  24.87575  40.22325 
 15  0.016344  26.36765  1.267478  7.820432  24.81990  39.72454 
 16  0.016943  25.89193  1.180720  8.910867  24.70329  39.31320 

 

 

Variance decomposition for other variables is presented in Appendix B.1. From 

Table B.1.1 we can see that the most important variable that explains budget deficit is 

itself. The second most important one is the exchange rate, which contributes at most 

13.9 percent at thirteen quarter horizon. Other variables appear to have small and not 

significant effects on budget deficit. 

Table B1.2 shows that budget deficit explains interest rate at most 7 percent at 

first quarter, and this effect declines with time. At quarter ten, exchange rate appears to 

be the most important variable that explains interest rate (22.3 percent). Innovations in 

the exchange rate, current account balance, and private consumption appear to explain 

20, 22, and 19 percent of the error variance of interest rate respectively, at 16 quarter 

horizon, which seems significant. 
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Table B.1.3 shows that private consumption explains at most 17 percent of the 

variation in exchange rate at sixteen quarter horizon. The effects of budget deficit appear 

to be small and weak. The deficit explains nine percent of the variation of exchange rate 

at most, at 16 quarter horizon. 

Table B.1.4 shows the variable that explains the largest part of the current account 

balance. We can see that this variable is the exchange rate. Innovations in the exchange 

rate explain at most 36 percent of the forecast error variance of the current account 

balance at 16 quarter horizon. Budget deficit is a less important variable in explaining the 

current account. It appears to explain at most six percent at three quarter horizon.  

 
Impulse Response Functions Based on Two Cointegrating Vectors 

I will present here the impulse response function based on the two cointegrating 

vectors. Figure 5.6 shows the response of private consumption to a shock of federal 

budget deficit. A positive one standard deviation innovation in the budget deficit has 

permanent and significant positive effects. This is the same result produced in the 

previous section, when I checked the response based on one cointegrating vector. The 

difference here is that based on two cointegrating vectors, the response is statistically 

significant for at least nine quarters. This finding is consistent with the Keynesian view 

that deficit leads to increased private consumption. 
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Figure 5.6 Response of Consumption to One Standard Deviation Innovation of Federal  
Deficit 
 
 
 
The responses of the interest rate, exchange rate, and current account balance to 

budget deficit are provided in Appendix B.2. The responses using two cointegrating 

vectors seem to be similar to the responses based on one cointegrating vector. 

Figure B.2.1 shows that the initial effects of a shock to the budget deficit on the 

interest rate are positive for at least two quarters. The response is statistically significant 

for the first quarter. After two quarters the response becomes negative and not 

statistically significant. This initial effect is consistent with the conventional view. 

Figure B.2.2 shows the response of the exchange rate to budget deficit. The 

response is the same as in the analyses for one cointegrating vector. The response is 

negative but is not statistically significant. 
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Figure B.2.3 shows the response of the current account to the budget deficit. We 

can see that the initial effects of a shock to the budget deficit are positive, and statistically 

significant in the second quarter. These effects become negative after seven quarters. 

 

Granger Causality Test Based on Two Cointegarating Vector 

In this section, I present a Granger non-Causality test based on two cointegrating 

vectors. Table 5.14 presents Granger non-Causality results. We can see that the change in 

the budget deficit depends on the changes in the interest rate and current account. The 

change in the interest rate does not depend on any changes in the macroeconomics 

variables. The change in the exchange rate does not depend on any changes in the 

macroeconomics variables included. The change in the current account balance depends 

on the budget deficit and the interest rate. The change in consumption depends on the 

change in the budget deficit and the exchange rate. 

According to these results, we can see that there is a bi-directional causality 

between the deficits. In other words, budget deficit Granger causes current account 

deficit, and vice-versa. 
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Table 5.14 Granger non-Causality Results  

Note: Figures in parentheses are the p-value. Asterisk (*) denotes statistically significant 
at 5% level. Optimum lag = 3  

 D(FBD) D(R) D(EXH) D(CAS) D(CODS) 
Variables (χ2-Statistics) 

 
D(FBD) - 1.285 4.509 11.317* 6.657* 

 - (0.732) (0.211) (0.010) (0.083) 
D(R) 6.322* - 4.523 7.026* 4.985 

 (0.096) - (0.210) (0.071) (0.172) 
D(EXH) 2.744 3.705 - 2.229 7.697* 

 (0.432) (0.295) - (0.526) (0.052) 
D(CAS) 6.276* 1.671 1.979 - 1.316 

 (0.098) (0.643) (0.576) - (0.725) 
D(CODS) 2.402 4.126 1.883 4.546 - 

 (0.493) (0.248) (0.597) (0.208) - 
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CHAPTER VI 

CONCLUSIONS 

 

The primary motivation for a wide variety of studies over the past two decades on 

macro impacts of government budget deficit have been the traditional Keynesian view 

popularized by Mundell-Fleming (1963), and the Ricardian equivalence hypothesis, 

popularized by Barro (1974). 

The traditional Keynesian view has two major assumptions. First, it allows for the 

possibility that some economic resources are unemployed. Second, it presupposes the 

existence of a large number of myopic or liquidity constrained individuals. This second 

assumption guarantees that aggregate consumption is sensitive to change in disposable 

income. 

In the simplest and most naive Keynesian model, increasing the budget deficit by 

$1 causes output to expand by the inverse of the marginal propensity to save. In other 

words, consumers would regard debt as net wealth, and therefore might be induced to 

consume more than they had planned. From the Keynesian view, individuals have a 

shorter life than the government; hence, if individuals know that the government will 

collect taxes after they die, they will save more than they consume. In the standard IS-

LM analysis of monetary economics, this expansion of output raises the demand for 

money. If the money supply is fixed (that is, deficit is bond-financed), interest rates must 

rise, private investment falls, and output is reduced. 

Based on the well-known Mundell-Fleming model, the Keynesian theory 

stipulates that an increase in budget deficit will induce upward pressure on interest rates, 
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causing capital inflows and exchange rates to appreciate. The appreciated exchange rate 

will make exports less attractive and increase the attractiveness of imports, and 

subsequently worsen the current account balance. 

In the end, according to the Keynesian view, budget deficit causes the following: 

a rise in interest rates, a decline in national saving, a decrease in investments, 

appreciation in the exchange rate, and worsening of the current account balance. Thus, 

budget deficits are harmful and bad for the economy.  

The alternative approach is known as the Ricardian equivalence approach. The 

central Ricardian observation is that deficits merely postpone taxes. A rational individual 

should be able to see through the intertemporal veil and realize that the present 

discounted value of taxes depends only upon real government spending – not on the 

timing of taxes. Hence, the agents who take care of their children’s utilities as well their 

own will not increase their consumption based on increased current disposable income 

due to today’s tax cuts (Barro, 1974). Barro adopts intergenerational altruism to extend 

the agent’s planning horizons. Although the parents realize that the postponed taxes will 

be collected after they die, they will not increase their consumption simply due to their 

increased disposable income. This is because the parents take care of their children’s 

welfare and parents know that their children will pay higher taxes to compensate the 

deficit. Hence the parents save more instead of consuming more, and leave larger 

bequests to their children to help them pay higher taxes in the future. Thus, according to 

this view, debt is considered as future liability and not net wealth. 

Therefore an increase in debt cannot stimulate the aggregate demand, and as a 

result, the increase in debt has no real impact. Perfect Ricardian equivalence implies that 
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a reduction in government saving due to a tax cut is fully offset by higher private saving, 

so aggregate demand is not affected. Thus, the deficit does not affect national saving, 

interest rates, investments, exchange rates, or the current account. 

Previous empirical studies examine the impacts of budget deficit on macro 

economic variables, including aggregate consumption, interest rates, exchange rates, and 

the current account balance. They provided mixed results. In supporting either approach, 

researchers used different variables and different econometric techniques in their 

empirical work. Some researchers began with government budget deficit, federal budget 

deficit, structural or cyclical deficit, government spending, tax revenues, government debt 

or federal debt. They then analyzed the impact of theses factors on macro economic 

variables, including aggregate consumption, non-durables and services consumption 

expenditures, short-term interest rates, long-term interest rates, exchange rates, net 

exports, and the current account balance. Empirical approaches range from single-

equation OSL to two-stage least squares, from instrumental variables to unconstrained 

VAR modeling, to cointegration.  

In this study I report the results of a systematic analysis of the impacts of federal 

government deficit on macroeconomic variables including the interest rate, exchange 

rate, current account, and GDP and private consumption for the period from 1980:1 to 

2004:4. I begin with a base model that includes the real total federal government deficit, 

the real long-term interest rate, the real effective exchange rate, the real current account 

balance, and the real gross domestic product. In the later analysis, I substitute private 

consumption for real GDP. 
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My empirical work was based on cointegration tests, which were applied to check 

for long run relationships among the variables included in the study. The cointegration 

test for the base model indicates that the data experienced a single cointegrating vector. 

This result indicates that the best model to be used to analyze the effects is the Vector 

Error Correction (VEC) model; since it is the most appropriate to apply in the presence of 

a long-run relationship among the variables. 

The effects of federal budget deficit on macroeconomic variables are investigated 

by examining variance decomposition, impulse response functions, and the Granger non-

Causality test. 

Variance decompositions (VDCs) show the proportion of forecast error variance 

for each variable that is attributable to its own innovations, and to shocks to other system 

variables. 

Impulse response functions (IRFs) show the predictable response of each variable 

in the system to a one standard deviation movement in one of the system’s variables. 

IRFs, which are analogous to dynamic multipliers, thus represent the predicted paths of 

the system’s variables when one particular variable changes. 

The last test applied is the Granger non-Causality test. The increased use of 

VECM to study short-run dynamics of the variables, without losing information on the 

long-run relationship, has led to the modification of conventional causality tests. In fact, 

the presence of cointegration provides an additional channel for connecting variables in a 

Granger-causal chain. 
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Findings 

I applied the Johansen and Juselius (1991) method of cointegration tests and using 

three lag lengths as the optimal, based on Akike’s Information Criterion (AIC). It was 

found that the variables included in the study have a single cointegrating vector. The 

finding that the variables are cointegrated means that short-run dynamics of the 

relationship between them must be specified as a Vector Error Correction (VEC) 

mechanism. 

To explain the interrelationships and the dynamic of the variables included in the 

study, variance decomposition, impulse response functions, and Granger non-Causality 

tests were used. 

Variance decomposition results show the only variable that explains the federal 

budget deficit is GDP. This finding could be explained by the business cycle. When the 

economy experiences growth in GDP, this leads to decreases in the budget deficit, 

because of the high tax return to the government. Also, the Granger Causality test shows 

that the change in GDP causes a budget deficit.  

The impacts of budget deficit on the real interest rate appear to be significant in 

both variance decomposition and impulse response function. From the variance 

decomposition results we can see that the variable that best explains the interest rate is 

the budget deficit; it explains 17 percent at 16 quarter horizon. Also, from the impulse 

response function, we can see that the initial shock to budget deficit leads to an increased 

interest rate for at least two quarters, and results show the impact is statistically 

significant in the first quarter. This positive effect is consistent with Hoescher (198), 

Miller and Russek (1996), and Cebula (1998). They find a significant positive 
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relationship between budget deficit and the long-term interest rate. The positive effects 

are consistent with the Keynesian (conventional) view. 

On the other hand, the Granger Causality test provides a different result; it shows 

that budget deficit does not Granger-cause interest rate. 

The impacts of budget deficit on the real exchange rate can be explained by 

variance decomposition and impulse response function. Variance decomposition analyses 

showed that budget deficit is an important variable in explaining the variations of the real 

exchange rate. Also, the impulse response function showed that the increase in budget 

deficit leads to depreciation in the exchange rate. Impulse response function showed as 

statistically significant for at least five quarters. This finding is consistent with the 

evidence of Evans (1986) and with the Ricardian equivalence theorem that budget deficit 

does not cause the exchange rate to appreciate. Also, this finding is not consistent with 

the Keynesian view that a deficit causes the exchange rate to appreciate. On the other 

hand, the Granger causality test does not provide any significant evidence that budget 

deficit causes the exchange rate to appreciate. The only variable that causes the interest 

rate to appreciate is the interest rate.  

The impacts of budget deficit on the current account balance seem mixed, based 

on variance decomposition, impulse response function, and the Granger Causality test. 

Based on variance decomposition, results show that budget deficit is not an important 

variable in explaining the variations in the current account balance, and explanations 

seem very weak. Impulse response function showed that the initial effect is negative and 

quickly become positive, and then after five quarters becomes negative. Again from 

impulse response function, this effect does not seem statistically significant at any period. 
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Variance decomposition showed that the GDP and the exchange rate are the most 

important variables that explain the variations in the current account balance. The 

Granger Causality test showed a different picture for the impact of budget deficit on the 

current account balance. It showed that budget deficit, along with the interest rate, 

exchange rate, and GDP, cause the current account deficit. 

The impacts of budget deficit on the GDP also seem mixed. Variance 

decomposition showed that budget deficit explains the variations of the GDP, which are 

very small and weak. The impulse response function showed that a shock in budget 

deficit leads to negative effects in the GDP, and this finding seems to be statistically 

significant for at least three quarters. The Granger Causality test doesn’t show that budget 

deficit causes change in the GDP. It shows that change in the interest rate causes change 

in the GDP. The negative effect of budget deficit on the GDP is consistent with the 

Ricardian equivalence hypothesis, if we assume that the decrease in GDP is because there 

is a decrease in the private consumption. 

By substituting private consumption for GDP, and applying the same empirical 

works that were applied in the previous analyses, results produced were somehow 

different from the previous results. 

The Cointegration test showed that based on the trace test, variables have a single 

cointegrating vector, and two cointegrating vectors based on the eigenvalue test. Hence, I 

used both tests in my analyses. 

Variance decomposition, impulse response functions, and the Granger Causality 

test were done based on one coitegrating vector. Variance decomposition analyses 

showed that budget deficit is an important variable in explaining the variations in private 
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consumption. Also, the impulse response function showed that a positive shock to budget 

deficit leads to an increase in private consumption. This positive response is statistically 

significant for at least five quarters. This finding is consistent with the traditional 

Keynesian view that budget debt is net wealth and rejects the Ricardian equivalence view 

that debt is not net wealth. The Granger Causality test does not show that changes in 

budget deficit cause changes in private consumption. 

The impacts of budget deficit on other macroeconomic variables seem to be 

changed, especially in the variance decomposition results. Budget deficit now is not the 

most important variable that explains the interest rate. Rather private consumption is the 

most variable that explains interest rate best. But, impulse response function showed that 

initial effect of deficit on interest rate is positive, and statistically significant in the first 

quarter. 

For the exchange rate, variance decomposition showed that the budget deficit 

explains the exchange rate as weak and small. And, impulse response function showed 

negative response in the exchange rate, to a shock of budget deficit. 

For the current account balance, variance decomposition showed that the deficit 

does not explain movement in the current account balance. The exchange rate is the most 

important variable in explaining the movement in the current account. And, impulse 

response function showed that a shock in budget deficit had a positive effect for at least 

six quarters, and then became negative. But the impulse response function does not seem 

to be statistically significant.  

Variance decomposition based on two cointegrating vectors showed that budget 

deficit is an important variable in explaining the variations in private consumption. It also 
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showed that the current account is the second most important variable in explaining the 

variations in private consumption. The impulse response function showed that a positive 

shock to budget deficit leads to increased private consumption. This finding is 

statistically significant for at least nine quarters. The Granger Causality test also showed 

that changes in the budget deficit cause changes in private consumption. This finding is 

also consistent with the traditional Keynesian view that debt is net wealth.  

For the interest rate, exchange rate, and current account balance, the variance 

decomposition and impulse response functions showed the same result as when the 

variables have a single cointegrating vector. 

 

Concluding Remarks 

The empirical results of this study showed some partial support for the traditional 

Keynesian approach. The empirical result show that the increase in budget deficit leads to 

increase in private consumption. This finding supports Keynesian predictions. Increase in 

the budget deficit leads to rise in the interest rate for at least two quarters, but the effects 

seem small. This leads us to conclude that monetary policy could play a more significant 

role in explaining the movement in the interest rate, since monetary policy played a major 

role to control the inflation in the beginning of the 1980s. Thus the contraction of money 

supply in controling high inflation could play a major role in the movement of the interest 

rate. In the exchange rate movement, it appears that the increase in budget deficit leads to 

a depreciation in the exchange rate. This finding supports the Ricardian equivalence 

view. The interest rate has some effects on the exchange rate. For current account 

analyses, variance decomposition and impulse response function results do not appear to 
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show that budget deficit has significant impacts on the current account. But Granger 

Causality tests in the three cases showed that budget deficit causes current account 

deficit. This impact could be small and weak. The only important variable that impacts 

the current account based on variance decomposition and impulse response function is 

the exchange rate, which has a significant impact. Overall, more research is needed on 

this subject to take into consideration the role of monetary policy in macroeconomic 

activity.  
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APPENDICES 
 

Appendix A.1 
 
 
Table A.1.1 Variance Decomposition of FBD: 
 Period S.E. FBD R EXH CAS CODS 

 1  0.482887  100.0000  0.000000  0.000000  0.000000  0.000000 
 2  0.647982  92.85749  1.146739  3.948715  1.620135  0.426923 
 3  0.885557  91.69940  1.732695  3.672005  2.047307  0.848589 
 4  1.124870  88.18067  3.014265  5.072797  2.028978  1.703286 
 5  1.330941  85.07878  3.552717  7.238365  2.163636  1.966506 
 6  1.522399  83.23269  3.732856  8.887540  2.157440  1.989476 
 7  1.697022  81.74460  3.796530  10.30648  2.123119  2.029270 
 8  1.856409  80.71137  3.762840  11.42459  2.109230  1.991967 
 9  2.002098  80.06695  3.637328  12.27163  2.103316  1.920777 
 10  2.134919  79.70900  3.491852  12.82802  2.121896  1.849229 
 11  2.257591  79.59233  3.332310  13.13207  2.162363  1.780920 
 12  2.371375  79.62725  3.175094  13.25752  2.220837  1.719298 
 13  2.477165  79.76897  3.023791  13.24278  2.298967  1.665492 
 14  2.576422  79.98641  2.883505  13.11904  2.390954  1.620098 
 15  2.670095  80.24399  2.754650  12.92495  2.493135  1.583283 
 16  2.758897  80.52009  2.637557  12.68605  2.603056  1.553244 

 
 
Table A.1.2 Variance Decomposition of R: 
 Period S.E. FBD R EXH CAS CODS 

 1  0.974427  8.630025  91.36997  0.000000  0.000000  0.000000 
 2  1.117525  8.570135  86.42502  3.238077  0.212332  1.554438 
 3  1.266125  6.918451  73.65676  5.428407  0.516125  13.48026 
 4  1.357461  6.088538  67.15522  6.734079  0.575236  19.44693 
 5  1.444139  5.395598  65.20266  6.388557  0.540817  22.47236 
 6  1.516003  4.897381  61.35121  6.200753  0.502300  27.04836 
 7  1.594106  4.475612  58.12459  5.766973  0.454623  31.17820 
 8  1.655932  4.170688  55.56574  5.344382  0.433003  34.48619 
 9  1.718512  3.896559  53.20359  5.017166  0.422729  37.45995 
 10  1.777265  3.701652  50.91613  4.801575  0.438325  40.14232 
 11  1.836658  3.540657  48.86139  4.794773  0.481716  42.32146 
 12  1.893371  3.397833  46.94029  4.963329  0.535368  44.16318 
 13  1.950251  3.290201  45.19585  5.222246  0.598141  45.69356 
 14  2.006022  3.206831  43.56457  5.572253  0.671182  46.98517 
 15  2.061293  3.134384  42.09221  5.989531  0.742207  48.04167 
 16  2.115192  3.077212  40.76033  6.416522  0.811332  48.93461 
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Table A.1.3 Variance Decomposition of EXH: 
 Period S.E. FBD R EXH CAS CODS 

 1  2.667168  3.604641  0.206868  96.18849  0.000000  0.000000 
 2  4.365113  5.696996  0.457344  93.70885  0.025247  0.111559 
 3  5.566019  6.423418  0.281391  92.62409  0.025007  0.646091 
 4  6.821874  5.902704  0.411259  92.58538  0.253854  0.846802 
 5  8.075384  6.210061  0.304818  91.92936  0.340526  1.215237 
 6  9.172130  6.578365  0.282815  90.72036  0.417924  2.000538 
 7  10.14057  6.748498  0.313343  89.93166  0.499325  2.507171 
 8  10.99482  6.965229  0.349875  89.24923  0.519814  2.915849 
 9  11.76025  7.139907  0.467104  88.50897  0.522330  3.361688 
 10  12.44838  7.358417  0.595134  87.78062  0.513843  3.751983 
 11  13.06239  7.598693  0.739835  87.08017  0.493451  4.087855 
 12  13.61824  7.836040  0.894085  86.40280  0.470802  4.396274 
 13  14.13094  8.099081  1.056503  85.72480  0.446893  4.672721 
 14  14.60308  8.376561  1.214857  85.06198  0.423378  4.923218 
 15  15.04243  8.653716  1.370839  84.42722  0.401664  5.146562 
 16  15.45668  8.937116  1.518506  83.81474  0.381720  5.347916 

 
 
 
Table A.1.4 Variance Decomposition of CAS: 
 Period S.E. FBD R EXH CAS CODS 

 1  0.223484  0.000465  0.025673  1.971174  98.00269  0.000000 
 2  0.339538  4.915704  0.697701  0.864154  91.21393  2.308512 
 3  0.446669  4.584294  0.863127  1.273481  89.14120  4.137896 
 4  0.550845  3.506693  0.709235  1.902758  89.29023  4.591081 
 5  0.640710  3.084324  0.549386  3.050961  88.31118  5.004145 
 6  0.725630  2.405720  0.749148  4.715959  87.60135  4.527828 
 7  0.810604  1.949213  1.077214  6.914349  86.01226  4.046968 
 8  0.896799  1.623599  1.298195  9.610732  83.70262  3.764850 
 9  0.984650  1.428173  1.642883  12.35765  81.14280  3.428500 
 10  1.071807  1.307816  1.910843  14.99249  78.65021  3.138637 
 11  1.159214  1.232289  2.111781  17.49147  76.22907  2.935393 
 12  1.245428  1.183168  2.262403  19.77035  74.01518  2.768903 
 13  1.328978  1.156361  2.370528  21.72884  72.09928  2.644994 
 14  1.410038  1.145709  2.429550  23.42849  70.43930  2.556956 
 15  1.488048  1.139056  2.463891  24.88815  69.01441  2.494498 
 16  1.562541  1.138748  2.474500  26.11138  67.82230  2.453077 
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Figure A.2.1 Response of Interest Rate to One Standard Deviation Innovation of Federal  
 Budget Deficit 
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Figure A.2.2 Response of Exchange Rate to One Standard Deviation Innovation of 
Federal Budget Deficit 
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Figure A.2.3 Response of Current Account to One Standard Deviation Innovation of  
 Federal Budget Deficit 
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Appendix B.1 
 
 
Table B.1.1 Variance Decomposition of FBD: 
 Period S.E. FBD R EXH CAS CODS 

 1  0.481192  100.0000  0.000000  0.000000  0.000000  0.000000 
 2  0.647158  91.52015  0.956634  3.981019  2.460587  1.081615 
 3  0.880804  89.95639  1.516985  3.661522  3.148307  1.716792 
 4  1.116510  86.20008  2.737266  5.047033  3.178002  2.837619 
 5  1.327548  82.93141  3.114241  7.356362  3.417238  3.180746 
 6  1.522070  80.87280  3.337744  9.175542  3.454763  3.159150 
 7  1.706344  79.45825  3.408920  10.62559  3.377273  3.129963 
 8  1.876875  78.37085  3.457109  11.83518  3.321369  3.015493 
 9  2.033688  77.69804  3.404945  12.75370  3.274406  2.868907 
 10  2.177765  77.34452  3.331426  13.34980  3.244124  2.730124 
 11  2.310199  77.21014  3.230839  13.70920  3.243478  2.606344 
 12  2.432339  77.24103  3.118612  13.87729  3.266890  2.496171 
 13  2.544985  77.38446  2.998284  13.89699  3.316982  2.403285 
 14  2.649749  77.60765  2.879036  13.79852  3.388875  2.325915 
 15  2.747833  77.87270  2.762665  13.62143  3.479450  2.263762 
 16  2.840200  78.15599  2.651908  13.39178  3.586087  2.214237 

 
 
 
 
Table B.1.2 Variance Decomposition of R: 
 Period S.E. FBD R EXH CAS CODS 

 1  0.929129  7.055254  92.94475  0.000000  0.000000  0.000000 
 2  1.030641  6.607107  87.31535  5.871940  0.203296  0.002309 
 3  1.133323  7.539986  74.59098  11.56514  0.500652  5.803243 
 4  1.202942  8.226160  66.62163  15.80137  1.006338  8.344508 
 5  1.251947  7.695574  62.86551  17.72071  1.795572  9.922630 
 6  1.309720  7.311344  57.50763  20.02872  3.165023  11.98728 
 7  1.364324  6.913610  53.20189  21.27038  4.698894  13.91522 
 8  1.409086  6.575222  49.96105  21.86920  6.632575  14.96195 
 9  1.453819  6.231805  46.97825  22.15234  8.643490  15.99412 
 10  1.499529  5.962218  44.16248  22.31875  10.73843  16.81813 
 11  1.542473  5.721623  41.74142  22.13785  12.88863  17.51047 
 12  1.583655  5.498722  39.59894  21.84227  14.99551  18.06456 
 13  1.624536  5.306278  37.63214  21.48244  17.04504  18.53411 
 14  1.664719  5.142555  35.84226  21.04561  19.04617  18.92341 
 15  1.703611  4.991211  34.23147  20.57374  20.95084  19.25274 
 16  1.741864  4.859091  32.75410  20.10256  22.76665  19.51760 
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Table B.1.3 Variance Decomposition of EXH: 
 Period S.E. FBD R EXH CAS CODS 

 1  2.607519  2.657616  1.355463  95.98692  0.000000  0.000000 
 2  4.240995  3.978816  2.948561  92.13287  0.074571  0.865182 
 3  5.409967  3.889105  2.722179  89.56424  0.678083  3.146389 
 4  6.674611  3.047396  3.910200  86.97601  1.884346  4.182049 
 5  7.878640  3.209023  4.092848  85.02013  2.492217  5.185778 
 6  8.910229  3.509066  3.743992  82.57425  3.181412  6.991278 
 7  9.822270  3.821382  3.434522  80.46605  3.903412  8.374629 
 8  10.61413  4.288236  3.181217  78.48033  4.404619  9.645597 
 9  11.30298  4.791225  2.899484  76.51300  4.824054  10.97223 
 10  11.90677  5.356034  2.660257  74.64410  5.173374  12.16623 
 11  12.43510  5.988530  2.460054  72.88226  5.424466  13.24469 
 12  12.90460  6.629297  2.290288  71.21834  5.621178  14.24089 
 13  13.33064  7.304395  2.147124  69.65396  5.765611  15.12891 
 14  13.71986  7.990977  2.027030  68.19035  5.867217  15.92442 
 15  14.07998  8.662587  1.925013  66.84065  5.942433  16.62932 
 16  14.41921  9.321379  1.836315  65.59695  5.994741  17.25062 

 
 
 
 
Table B.1.4 Variance Decomposition of CAS: 
 Period S.E. FBD R EXH CAS CODS 

 1  0.223273  0.036803  0.043158  1.326463  98.59358  0.000000 
 2  0.332780  6.515735  0.082406  0.841032  91.26994  1.290892 
 3  0.430177  6.888428  0.054794  2.258064  88.66957  2.129142 
 4  0.527262  5.759280  1.015243  3.713062  87.37477  2.137643 
 5  0.611429  5.265625  0.923280  5.846952  85.61865  2.345491 
 6  0.690745  4.150130  0.734034  8.643916  84.43556  2.036362 
 7  0.770831  3.337105  0.678575  12.06414  82.19453  1.725652 
 8  0.854074  2.738264  0.680821  16.00987  79.04812  1.522917 
 9  0.941346  2.350799  0.845449  19.80878  75.67503  1.319934 
 10  1.030076  2.100852  1.018530  23.33171  72.39002  1.158894 
 11  1.120390  1.939588  1.176526  26.50380  69.32140  1.058683 
 12  1.210468  1.838174  1.325761  29.22095  66.62788  0.987231 
 13  1.298342  1.779694  1.450343  31.44544  64.37862  0.945908 
 14  1.383762  1.745231  1.537349  33.27671  62.51038  0.930331 
 15  1.465823  1.719436  1.599644  34.76275  60.98634  0.931828 
 16  1.543878  1.700848  1.637608  35.94071  59.77451  0.946323 
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