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Abstract 
 
 The relationship between budget deficits and macroeconomic variables (such as 
growth, interest rates, trade deficit, exchange rate, among others) represents one of the 
most widely debated topics among economists and policy makers in both developed and 
developing countries. However, the purpose of this paper is to examine the extensive 
literature to such a relationship, concentrating on theoretical debates, empirical studies, and 
econometric models in order to derive substantive conclusions, which can be beneficial in 
terms of macroeconomics area or in terms of constructing or developing a macroeconomic 
model for analysing the impact of budget deficits on macroeconomic variables. The 
majority of these studies regress a macroeconomic variable on the deficit variable. These 
studies are cross-country and utilise time series data.  In general the key outcomes from the 
studies presented in this paper indicated that both the method of financing and the 
components of government expenditures could have different effects. Therefore, it is 
crucial to distinguish between current and capital expenditure when evaluating the impact 
of fiscal policy on private investment and output growth. Even though, the overall results 
from the empirical literature with respect to the impact of public investment on private 
investment and growth are ambiguous, the bulk of the empirical studies finds a significantly 
negative effect of public consumption expenditure on growth, while the effects of public 
investment expenditure are found to be positive although less robust. The key outcome 
from all of the studies presented in this paper which investigating the relationship between 
the budget deficit and current account deficit showed strong evidence in both developed 
and developing countries towards supporting the Keynesian proposition (conventional 
view) which suggests that an increase in the budget deficit would induce domestic 
absorption and, hence import expansion, causing a current account deficit. Furthermore, it 
can also be concluded from the empirical findings that the effects of budget deficits on 
exchange rates depends on the way of funding the deficits, whether through taxation or 
through money growth. The key findings from the empirical studies investigating the 
relationship between the budget deficit and interest rates indicated strong evidence towards 
supporting the Keynesian model of a significant and positive relationship between budget 
deficits and interest rates. The major outcomes from the empirical studies examining the 
relationship between budget deficits and inflation showed strong evidence that the budget 
deficit financed through monetisation and a rising money supply could lead to inflation.  
 

                                                
* I would like to thank A/P Charles Harvie and A/P Edgar J Wilson for their helpful comments and 
suggestions. 
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1. Introduction 
Chronic government budget deficits and escalating government debt have become 

major concerns in both developed and developing countries. An extensive theoretical and 
empirical literature has been developed to examine the relationship between the budget 
deficit and macroeconomic variables. At a theoretical level, much of the literature [e.g. 
Bailey (1971); Buiter (1977); David and Scadding (1974); Premchand (1984); Yellen (1989); 
Barro (1990); among others] has focused on the relationship between private investment 
and public expenditure mainly because of the crowding out effect of public spending. 
Some of these studies, such as Premchand (1984), assert that financing the budget deficit 
by borrowing from the public implies an increase in the supply of government bonds. In 
order to improve the attractiveness of these bonds the government offers them at a lower 
price, which leads to higher interest rates. The increase in interest rates discourages the 
issue of private bonds, private investment, and private spending. In turn, this contributes to 
the financial crowding out of the private sector. While other literature [e.g. Aschauer, 
(1989); Eisner (1989); Heng (1997); among others] has argued that higher public 
investment may raise the marginal productivity of private capital and, thereby, “crowd-in” 
private investment. Some of these studies, such as Achauer (1989), argue that public 
capital, particularly infrastructure capital such as highways, water systems, sewers, and 
airports, is likely to bear a complementary relationship with private capital. Hence, 
according to Aschauer (1989) higher public investment may raise the marginal productivity 
of private capital, and, thereby, “crowd in” private investment. 

Furthermore, other literature with respect to the impact of budget deficits on 
macroeconomic variables focuses on the relationship between budget deficits and inflation. 
Theoretically, an extensive literature [e.g. Metzler (1951); Patinkin (1965); Friedman (1968); 
Sargent and Wallace (1981); Dywer (1982); Miller (1983); among others] has argued that 
government deficit spending is a primary cause of inflation. Some of these studies, such as 
Sargent and Wallace (1981), have supported the proposition that the Central Bank will be 
obliged to monetise the deficit either now or in later periods. Such monetisation results in 
an increase in the money supply and the rate of inflation, at least in the long-run period. 

In addition, other studies focus on the relationship between the budget deficit and 
the trade deficit (twin-deficits relationship). The twin deficit hypothesis asserts that an 
increase in the budget deficit will cause a similar increase in the current account deficit. 
Theoretical examinations of this issue have resulted in many contrary views. An extensive 
literature [e.g. Fleming (1962); Mundell (1963); Volcker (1987); Kearney and Monadjemi 
(1990); Smyth et al. (1995); among others] has argued that government deficits may cause 
trade deficits through different channels. For example, in a Mundell-Fleming framework, it 
is argued that an increase in the budget deficit would induce upward pressure on interest 
rates, causing capital inflows and an appreciation of the exchange rate that will increase the 
current account deficit. The Keynesian absorption theory suggests that an increase in the 
budget deficit would induce domestic absorption and thus, import expansion, causing a 
current account deficit. Another contrary view is provided by Barro (1989), known as the 
Ricardian Equivalence Hypothesis (REH). He states that shifts between taxes and budget 
deficits do not matter for the real interest rate, the quantity of investment, or the current 
account balance. In other words, theoretically, REH negates any relationship between the 
two deficits. 

Moreover, other literature [e.g. Allen (1977); Penati (1983); Bisignano and Hoover 
(1982); Branson (1985); Hakkio (1996); Stoker (1999); among others] has concentrated on 
the relationship between the budget deficit and the exchange rate. Some of these studies, 
such as Bisignano and Hoover (1982), argue that deficits may appreciate or depreciate the 
exchange rate, depending on the relative importance of wealth effects and relative asset 
substitution effects. 
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Extensive literature [e.g. Feldstein (1982); Dwyer (1982); Mascaro and Meltzer 
(1983); Plosser (1982; 1987); Kormendi (1983); Aschauer (1985); Evans (1985; 1987); Zahid 
(1988); Monadjemi (1989); Allen (1990); Cebula (1988; 1991); Al-Saji (1993); Knot and de 
Haan (1999); Vamvoukas (2000); among others] has focused on the relationship between 
budget deficits and interest rates. Some of these studies, such as Feldstein (1982); Mascaro 
and Meltzer (1983); Monadjemi (1989); Cebula (1988); Al-Saji (1993) among others, have 
used the IS-LM model to study the impact of a budget deficit on interest rates. In contrast 
others such as Cebula (1988); Cebula and Rhodd (1993); Modeste (2000); among others 
used the loanable funds model. However, in the economic literature there are two 
conflicting views regarding the effect of government budget deficits on interest rates. The 
first view represents the standard analysis where the impact of increased deficits on interest 
rates operates through the effect of higher spending and increased wealth on the demand 
for money (e.g. Neoclassical and Keynesian models), while the other view (e.g. Ricardian 
model) argues that the value of the new debt is simply perceived as the present value of the 
future tax liabilities. This means that the government debt is not viewed as net wealth, and, 
as a result, money demand would not be affected. Consequently, interest rates remain 
unchanged as well. Finally, it is worth noting here that other researchers [e.g. Eisner and 
Pirper (1987); Nelson and Singh (1994); Karras (1994); Al-Khedair (1996); among many 
others] have focused on the relationship between the budget deficit and the growth of 
GDP. 

The main purpose of this study is to conduct an overview, both theoretical and 
empirical, of the relationship between budget deficits and macroeconomic variables (such 
as growth, interest rates, trade deficit, exchange rate, among others) in order to derive 
substantive conclusions to such a relationship in which can be used to construct or develop 
a macroeconomic model for analysing the impact of the budget deficit on macroeconomic 
variables. The paper is divided into five sections. Section 2 identifies the theoretical debate 
between budget deficits and macroeconomic variables. It will cover topics such as the 
crowding in and crowding out effects of public investment; deficits, wealth and spending 
effects; deficits and the exchange rate; deficits and inflation; and fiscal imbalances and trade 
deficits. Section 3 will review some of the previous empirical studies with respect to the 
impact of budget deficits on a host of macroeconomic variables. It will cover the same 
topics but look at the nature and significance of these relationships from an empirical 
perspective. Some of the most substantive and important empirical studies will be 
identified in this section. Section 4 will review some econometric models (such as budget 
deficit and interest rate models, the IS-LM model, the budget deficit and trade deficit 
models, the budget deficit and economic growth model, and the budget deficit and 
multivariable model), which have been used in some empirical studies to investigate the 
impact of a budget deficit on some macroeconomic variables. Section 5 summarizes some 
of the most substantive conclusions from the studies presented and the major conclusions 
derivable from this paper. 
 
2 Budget Deficit and Macroeconomic Variables: Theoretical Debates 

The purpose of this section is to review some of the major theoretical arguments 
regarding the linkage between a budget deficit and macroeconomic variables.  
 
2.1 Budget Deficits, Crowding in and Crowding out Effects 
Schools of Thought  

After analysing the literature on the effects of budget deficits on private investment 
one finds three distinct schools of thought, these are Neoclassical, Keynesian, and 
Ricardian equivalence. Each providing different paradigms. Bernhein (1989) provides a 
brief summary of the three paradigms. The Neoclassical school considers individuals 
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planning their consumption over their entire life cycle. By shifting taxes to future 
generations, budget deficits increase current consumption. By assuming full employment of 
resources the Neoclassical school argues that increased consumption implies a decrease in 
saving. Interest rates must rise to bring equilibrium in the capital markets. Higher interest 
rates, in turn, result in a decline in private investment1.  

In addition, there are Keynesians who provide a counter argument to the crowd-in 
effect by making reference to the expansionary effects of budget deficits. They argue that 
usually budget deficits result in an increase in domestic production, which makes private 
investors more optimistic about the future course of the economy resulting in them 
investing more. This is known as the “crowding-in” effect. It is worth noting here that the 
traditional Keynesian view differs from the standard Neoclassical paradigm in two 
fundamental ways. First, it permits the possibility that some economic resources are 
unemployed. Second, it presupposes the existence of a large number of liquidity-
constrained individuals. The second assumption guarantees that aggregate consumption is 
very sensitive to changes in disposable income. 

Many traditional Keynesians argue that deficits need not crowd out private 
investment. Eisner (1989, p. 83) is an example of this group, who suggests that increased 
aggregate demand enhances the profitability of private investments and leads to a higher 
level of investment at any given rate of interest. Hence, deficits may stimulate aggregate 
saving and investment, despite the fact that they raise interest rates. He concludes that 
“The evidence is thus that deficits have not crowded-out investment. There has rather been 
crowding in”. 

It is worth noting that it is argued that public capital crowds out or crowds in 
private capital, depending on the relative strength of two opposing forces: (1) as a 
substitute in production for private capital, public capital tends to crowd out private capital; 
and (2) by raising the return to private capital, public capital tends to crowd in private 
capital. Therefore, on balance, public capital will crowd out or crowd in private capital, 
depending on whether public and private capital are gross substitutes or gross 
complements (see, for example, Aschauer (1989b)). Furthermore, Aschauer (1989a, 1989b) 
argues, on the one hand, that higher public investment raises the national rate of capital 
accumulation above the level chosen (in a presumed rational fashion) by private sector 
agents; therefore, public capital spending may crowd out private expenditures on capital 
goods on an ex ante basis as individuals seek to re-establish an optimal intertemporal 
allocation of resources. On the other hand, public capital, particularly infrastructure capital 
such as highways, water systems, sewers, and airports, is likely to bear a complementary 
relationship with private capital. Hence, higher public investment may raise the marginal 
productivity of private capital and, thereby, “crowd-in” private investment. 

Finally, there is the Ricardian equivalence approach advanced by Barro (1989) who 
argues that an increase in budget deficits, say due to an increase in government spending, 
must be paid for either now or later, with the total present value of receipts fixed by the 
total present value of spending. Thus, a cut in today’s taxes must be matched by an increase 
in future taxes, leaving interest rates, and thus private investment, unchanged2.  

Macroeconomists [e.g. Bailey (1971); Buiter (1977); David and Scadding; among 
others] are interested in the relationship between private investment and public 
expenditures mainly because of the crowding out effect of public spending. The 
“crowding-out” effect reduces the ability of the government to influence economic activity 
through fiscal measures. Furthermore, Yellen (1989) argues that in standard Neoclassical 

                                                
1 It should be mentioned that the Neoclassical Economist also believes in the crowding-out effect of 
budget deficits. 
 
2 For key theoretical objections to the Ricardian Equivalence approach, see Bernhein (1989). 
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macroeconomic models, the method selected by the government to finance its spending 
program affects the levels of consumption, investment and net exports. Such models 
assume that aggregate consumption is higher, and national (private plus public) saving 
lower, if a given government-spending program is financed by issuing bonds rather than 
through current taxation. If resources are fully employed, so that output is fixed, higher 
current consumption implies an equal and offsetting reduction in other forms of spending. 
Thus, investment and/or net exports must be fully “crowded out”. It is worth noting that it 
is important to distinguish between “financial” crowding out which has been mentioned 
before and “resource” crowding out which occurs when the government competes with 
the private sector on purchasing certain resources (skilled labour, raw materials and so on). 
When the government sector expands the private sector will contract because of the 
increase in prices on these resources due to an excess demand by the government, hence 
this leads to a fall in investment and consumption by the private sector. Thus the 
government sector’s expansion crowds out the private sector. It is worth noting here as 
well that resource crowding out is an important issue to take into account especially in 
developing countries where resources are scarce even sometimes to the private sector, so 
any excess demand for these resources by the government will severely impinge private 
sector productivity. 

Furthermore, Premchand (1984) asserts that financing the budget deficit by 
borrowing from the public implies an increase in the supply of government bonds. In order 
to improve the attractiveness of these bonds the government offers them at a lower price, 
which leads to higher interest rates. The increase in interest rates discourages the issue of 
private bonds, private investment, and private spending. In turn, this contributes to the 
financial crowding out of the private sector. 

In addition, Barro (1990; 1991) utilised endogenous-growth models by extending 
them to include tax-financed government services that affect production and utility. He 
studied the effects of tax financed government expenditure on investment and output in a 
cross-sectional study of 98 countries over the period 1960-85. He found that the ratio of 
real government consumption expenditure to real GDP ( yg c / ) had a negative association 
with growth and investment. The argument was that government consumption had no 
direct effect on private productivity, but lowered saving and growth through the distorting 
effects from taxation or government-expenditures programs. It is worth noting that the 
author measured the ratio of real public gross investment to real GDP ( )/ yg i . This public 

investment corresponds to a stock of public capital, ,gk which generates a flow of services 
that he views as comparable to the productive services g. Hence, this empirical measure 
identifies g with “infrastructure services”, such as transportation, water, electric power, and 
so on (although hospitals and schools are also components of public capital). In addition, 
the identification of the flow of services from public capital with productive government 
services is imperfect. It is worth mentioning that the assumptions in this study are that g/y 
is constant over time for a single country, and that public and private capital have the same 
depreciation rates. According to the theory the relationship of the growth rate γ  to ig i /  
depends on how the government behaves. If governments optimise (go close to the point 
of maximal growth), γ  and ig i /  would indicate little cross-sectional correlation. On the 
other hand the association would be positive (or negative) if governments typically choose 
too little (or too much) productive public services. Thus, this study, by dividing tax-
financed government expenditure into spending on unproductive services (e.g., 
consumption, subsidizing food) and spending on productive services (e.g., building 
infrastructure), found that the spending on consumption services affects growth negatively, 
while spending on productive services affects growth positively. The distinction between 
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productive and unproductive government services provides vital information for an 
analysis of the effects of the government budget on capital formation and growth. 

Heng (1997) utilised an overlapping-generations (OLG) model to provide a 
theoretical framework to analyse the “crowding in” issue of private capital by public capital. 
The author shows that public capital crowds in private capital through two channels, 
namely, via its impact on the marginal productivity of labour and savings, and via (gross) 
complementarity/substitutability between public and private capital. Kelly (1997) argues 
that public investment and social expenditures may promote economic expansion by 
reducing social conflict and, hence, creating a climate conductive for investment in human 
and physical capital. He also contends that social expenditures enhance growth by fostering 
welfare and productivity improvements. Kelly (1997) continues to argue that the 
complementarity of public and private action is likely to be important in developing nations 
where such factors as severe income disparity, asset concentration, the disparate nature of 
production in the agricultural and industrial sectors, and fragmented financial markets 
which characterise most developing countries, may warrant substantial public investment 
programs. In such instances, public investment is likely to be a central determinant of 
successful private sector activity and economic growth (e.g. infrastructure capital; social 
expenditures). The complementary hypothesis is crucial because it implies that public 
investment has direct and indirect influences on economic growth. These indirect effects 
may be channelled through private investment and national output. Public investment may 
directly raise growth by adding to the stock of total social capital. Public investment may 
indirectly enhance growth by improving the climate for private investment through public 
good provision. Furthermore, public investment may increase current national output, 
which in turn stimulates higher private investment and higher growth. The author also 
departs from conventional approaches by emphasising that public investment programs 
may assist nations channel saving (and borrowing) to productive use. While even the 
crowding-out literature has recognised that a limited amount of public investment may 
contribute to growth, that literature has tended to view social programmes, with the 
exception of education, as unproductive. Hence, the literature recently has largely ignored 
the effects of social expenditures other than education on economic growth (Kelly, 1997).  

Hence, it can be concluded from the above discussion that at the theoretical level it 
is necessary to take into account, when we are analysing the effects of fiscal policy, both the 
demand and the supply sides of the economy. However, as mentioned earlier, public 
investment is likely to be a central determinant of successful private sector activity and 
economic growth (e.g. infrastructure capital; social expenditures). Therefore, higher public 
investment may raise the marginal productivity of private capital and, thereby, “crowd-in” 
private investment (Aschauer, 1989). 
 
2.2 Deficits, Wealth and Spending Effects 

There are many ways in which a government’s choice of fiscal instruments may 
influence the country’s net wealth (and the current account balance as part of changes in 
that net wealth). The most obvious way in which governments can use fiscal measures to 
affect net wealth and the current account balance is by their own expenditure (this will be 
discussed later in this section). 

Barth et al. (1986) suggests that, as long as the rate of growth of output ( y& ) 
exceeds the rate of interest ( i ), public debt is unambiguously net wealth. The reason is that, 
in such circumstances, future taxes are not necessary to service the debt. Economic growth 
will accommodate indefinite deficits without jeopardizing the tax raising capacity of the 
economy. If y&  is less than i , then the status of national debt is ambiguous. Government 
debt will be considered “net wealth only to the extent that current generations do not fully 
discount the increase in future tax liability to service the debt, which in this case cannot be 
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serviced solely with revenues generated by economic growth” (Barth et al., 1986, p. 28). If 
i  exceeds y& , and there is no primary surplus (revenues less outlays net of interest 
payments), then federal debt will grow more rapidly than the economy (Abizadeh and 
Yousefi, 1996).  

In addition, Aschauer (1985) argues that government spending of various sorts may 
affect employment, output, consumption, and investment by altering the wealth or by 
directly affecting the marginal productivity of labour and private capital. He also pointed 
out that the negative wealth effect associated with the temporary rise in government 
purchases induces the agent to decrease consumption and increase labour supply. 

Barro (1989) argues that the Ricardian results depend on “full employment”, and 
surely do not hold in Keynesian models. In standard Keynesian analysis, if everyone thinks 
that a budget deficit makes them wealthier the resulting expansion of aggregate demand 
raises output and employment and thereby actually makes people wealthier. This result 
holds if the economy begins in a state of “involuntary unemployment”. There may even be 
multiple, rational expectations equilibria, where the change in actual wealth coincides with 
the change in perceived wealth. This result does not mean that budget deficits increase 
aggregate demand and wealth in Keynesian models. Barro (1989) argues that if we had 
conjectured that budget deficits made people feel poorer, the resulting contractions in 
output and employment would have made them poorer. Similarly, if we had started with 
the Ricardian notion that budget deficits did not affect wealth, the Keynesian results would 
have verified that conjecture. The odd feature of the standard Keynesian model is that 
anything that makes people feel wealthier actually makes them wealthier (although the 
perception and actuality need not correspond quantitatively). This observation raises 
doubts about the formulation of Keynesian models, but says little about the effects of 
budget deficits (Barro, 1989, pp. 47-48). 

Ball and Mankiw (1995) argue that in the long run an economy’s output is 
determined by its productive capacity, which in turn is partly determined by its stock of 
capital. When deficits reduce investment the capital stock grows more slowly than it 
otherwise would. Over a year, or two, this crowding out of investment has a negligible 
effect on the capital stock. But if deficits continue for a decade or more, they can 
substantially reduce the economy’s capacity to produce goods and services. Moreover, 
recall that budget deficits, by reducing national saving, must reduce either investment or 
net exports. As a result, they must lead to some combination of a smaller capital stock and 
greater foreign ownership of domestic assets. If budget deficits crowd out capital, national 
income falls because less is produced; if budget deficits lead to trade deficits, just as much 
is produced, but less of the income from production accrues to domestic residents (Ball 
and Mankiw, 1995). 

In addition to affecting total income, Ball and Mankiw (1995) argue that deficits 
also alter factor prices: wages (the return to labour) and profits (the return to the owners of 
capital). According to the standard theory of factor markets the marginal product of labour 
determines the real wage, and the marginal product of capital determines real profits. When 
deficits reduce the capital stock the marginal product of labour falls, for each worker has 
less capital to work with. At the same time the marginal product of capital rises, for the 
scarcity of capital makes the marginal unit of capital more valuable. Therefore, to the extent 
that budget deficits reduce the capital stock, they lead to lower real wages and higher rates 
of profit. Hence, according to Ball and Mankiw the accumulated effects of the deficits alter 
the economy’s output and wealth 

Perkins (1997) argues that if a government attempts to improve the current account 
balance by reducing its own spending on useful infrastructure, the consequent decline in 
net wealth is likely to exceed whatever benefit arises from the stronger current account. If 
the government reduces its expenditure overseas-on such items as defence or diplomatic 
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activity - that will tend to strengthen the current account (and to that extent increase 
national net wealth) without reducing its outlays within the country, so that there is no 
general presumption that this form of reduction in government outlays will reduce the level 
of activity or domestic real investment. 

In general, government spending on productive capital (including human capital) in 
large and highly industrialized countries, probably has a relatively low import content (apart 
from those forms of capital investment associated with overseas military spending). A 
reduction in the general level of government spending on goods and services will often 
tend to reduce domestic activity more than imports (the UK is probably an example of 
such a country). On the other hand, for countries that have to import much of their capital 
equipment, a rise in government outlays on infrastructure may well be expected to lead to a 
larger current account deficit at any given level of activity (Australia is an example of such a 
country). It is, moreover, possible that the strengthening of the country’s exchange rate 
consequent on the reduction in the government’s claims for foreign exchange, will have 
adverse effects on the profitability of domestic industry. This may reduce output below 
capacity and have adverse consequences for the country in terms of both its level of 
employment and real output, and also of its net wealth (Perkins, 1997, pp. 82-83). 
Furthermore, Perkins points out that the effects on the current account, or national net 
wealth, from different fiscal measures to stimulate investment are likely to vary greatly with 
the extent to which a country produces its own investment goods. This is likely to be a 
much more important consideration than whether the stimulus to investment is brought 
about by higher government infrastructure spending or by an increase in tax concessions to 
private investment.  

Devereux and Love (1995) investigated the impact of government spending policies 
in a two-sector endogenous growth model developed by King and Rebelo (1990) and  
Rebelo (1991), extended to allow for an endogenous consumption leisure decision. 
Devereux and Love (1995) concluded that there is a positive relationship between lump 
sum financed government spending and growth rates. The explanation of this, as in many 
“endogenous growth” models, is that the rate of growth is positively related to the rate of 
return on human and physical capital accumulation. The return on human capital 
accumulation is higher the greater is the fraction of time spent working, in either sector. A 
higher rate of government spending generates negative wealth effects (as in Aiyagari, 
Christiano, and Eichenbaum, 1992), leading to a reduction in leisure and a rise in hours 
worked. Consequently, the rate of growth rises. Although government spending raises the 
long-run growth rate; it reduces welfare since government spending is a less than perfect 
substitute for private spending (were they perfect substitutes, the growth rate would be 
unaffected) (Devereux and Love, 1995). 

Moreover, when government spending is financed with an income tax, or by a wage 
tax, the negative wealth effect of the rise in spending on labour supply conflicts with a 
substitution effect, which leads to a reduction in labour supply. In this case the spending 
increase always reduces the growth rate. In this literature on the output effects of 
government spending, a temporary spending policy has only temporary effects on the level 
of output (Devereux and Love, 1995). 
 
2.3 Deficits and the Exchange Rate Debate 

An extensive literature has examined the relationship between the budget deficit 
and exchange rates. Abstracting from direct spending effects, or transactions crowding-out, 
a central concern of large budget deficits can be stated as the “portfolio Crowding-Out” 
hypothesis. This hypothesis asserts that debt disturbances, associated with large deficits, 
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will adversely affect key asset prices, which will induce reductions in aggregate demand3. In 
a closed economy this hypothesis implies a significant positive association between debt 
stock disturbances (budget deficits) and real interest rates. Such a relationship is consistent 
with a domestic loanable funds4 approach to interest rate determination. 

In an open economy, portfolio crowding-out can arise through the exchange rate 
affecting the current account. This view stresses the importance of international capital 
movements in response to debt disturbances and the linkage between budget deficits and 
exchange rates (Bundt and Solocha, 1988). An example of “exchange rate crowding-out” is 
found in Mundell (1963) and Fleming (1962), who showed that, in a small open economy 
model with fixed prices and static exchange rate expectations, expansionary debt-financed 
fiscal policy is completely crowded out under a flexible exchange rate and perfect capital 
mobility. Dissatisfaction with the flow approach to modelling exchange rates gave rise to 
the portfolio-balance approach and monetary approaches5. The portfolio-balance approach 
follows Floyd (1969), who argued that analysis of international capital movements should 
be formulated in the context of a stock portfolio adjustment model. The class of portfolio-
balance exchange rate models (Girton and Henderson, 1976; Branson, Halttunen, and 
Masson, 1977; Marston (1980)) follow Tobin (1969) in concentrating on short-run impact 
effects of changes in outside asset stocks on asset prices. These models view the exchange 
rate as an asset price where exchange rate expectations play an important role in explaining 
exchange rate variability6. 

While the literature on the linkage between deficits and exchange rates is small 
compared to the literature on deficits and interest rates, some notable studies have been 
undertaken by Allen (1977) who looks at stability surrounding the deficit in a small, open-
economy dynamic portfolio balance model. Using a small-country setting with static 
exchange rate expectations, Bisignano and Hoover (1982) show how increases in the deficit 
may appreciate or depreciate the exchange rate depending on the relative importance of 
wealth effects and relative asset substitution effects7. They conclude that the deficit, 
combined with tight monetary policy, will cause the currency to appreciate. Furthermore, 
Barro (1974) argued that, if it is assumed that taxpayers realize that current deficits must be 

                                                
3 For a closed economy discussion of portfolio crowding-out and how it relates to other forms of 
crowding-out, see Friedman (1978). 
 
4 According to the LFT (Loanable Funds Theory) interest rates are determined as a result of interaction 
between supply and demand for loanable funds. Supply of loanable funds includes national saving and 
changes to the stock of money. Demand for loanable funds is composed of investments and changes in 
demand for money balances. An increase in supply or a reduction in demand for funds reduces interest 
rates. On the other hand, a decline in supply or an increase in demand for funds causes higher interest 
rates (Hoelscher, 1983; 1986).  
 
5 See Kouri (1976) for a rigorous exposition on the shortcomings of the flow approach to exchange rate 
determination. 
 
6 See Mussa (1976) for a good discussion of the implications of viewing the exchange rate as an asset 
price, as well as the role of exchange rate expectations in explaining exchange rate volatility. 
 
7 The relationship between an increase in the domestic country debt stock and the domestic country 
currency depends on relative substitutability in wealth between domestic money, domestic bonds, and 
foreign bonds. Intuitively, an increase in the domestic debt stock may produce either excess demand or 
excess supply of foreign bonds, which may require either a depreciation or an appreciation of the 
domestic currency to re-equilibrate this market. Here, the exchange rate serves to revalue domestic wealth 
to bring the demand for foreign assets into line with the supply. See Branson, Halttunen, and Masson 
(1977), Bisignano and Hoover (1982), and Penati (1983) for a more detailed analysis of this relationship. 
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paid by future taxes, they will increase their savings by an amount equal to the present 
value of future tax liabilities due to current deficits. Therefore, government deficit 
financing offset by higher saving does not affect interest rates or the exchange rate (Barro, 
1989). 

An outgrowth of the monetary approach to exchange rate determination, the 
currency substitution hypothesis, argues, that the world portfolio demand for currencies of 
developed economies is sensitive to exchange rate expectations. Thus, currency 
substitution exposes economies to international financial disturbances that reverberate 
through international money markets. An important lesson of the currency substitution 
literature is the distinction between currency mobility and capital mobility for issues of 
monetary control in the open economy. Boyer (1978) has shown that currency mobility, as 
distinct from capital mobility, is an important mechanism of international portfolio 
adjustment. McKinnon (1982; 1984) and Cuddington (1983) have shown that currency 
substitution will hamper independent monetary control under flexible exchange rates. 
Similarly, Swanson and How (1986) argue that efficient international cash management 
policies may enhance spot currency market volatility. Daniel (1985), using a two-country 
perfect foresight model, shows how currency substitution acts as a channel for the 
international transmission of monetary disturbances under flexible exchange rates. The 
implication is that monetary effects of fiscal policy are transmitted through international 
money markets, which, outside of international policy coordination, influence the exchange 
rate and alter the choice set of policymakers concerning monetary control. Thus, portfolio 
models that ignore currency substitution restrict portfolio behaviour and therefore neglect 
an important channel by which asset prices are determined (Bundt and Solocha, 1988). 

In addition to the flow approach to modelling exchange rates, portfolio balance, 
monetary approach, and currency substitution approaches have, as noted earlier, been 
developed by many researchers. Authors like Allen (1977), Penati (1983), Branson (1985), 
Bisignano and Hoover (1982), Hutchison and Pigott (1984), Hutchison and Throop (1985), 
Evans (1986), Frenkel and Razin (1987), Bundt and Solocha (1988), Abell (1990), and 
Hakkio (1996) have utilised alternative and complementary models of exchange rates to 
investigate whether a budget deficit leads to a currency appreciation or vice versa. Here, we 
limit our discussion to some recent developments. Hakkio (1996) theoretically (empirical 
work relating to this study will be presented in section 4.3) provides a summary of the 
direct and indirect effects of deficits on exchange rates. He analysed the direct impact of a 
deficit reduction within the framework of the crowding-out effect. Lower deficit financing 
by government reduces the demand for loanable funds, which lowers interest rates and 
makes foreign portfolio assets more attractive. Demand for foreign currency rises, and, as a 
result, the domestic currency depreciates. In addition, Hakkio (1996) argues that the 
indirect effects of budget deficits are mainly related to the role of expectations in asset 
allocation. Market expectations of future deficits and exchange rates lead to immediate 
change in exchange rates and higher volatility in the market.  

Hakkio provides a summary of the indirect effects of a deficit on the exchange rate. 
He argues that a deficit reduction can cause a higher demand for loanable funds through 
three major channels: lower expected inflation, lower foreign exchange risk, and a greater 
expected rate of return on domestic assets because of lower inflation. Large-size or out of 
control budget deficits that are financed by printing money lead to higher inflationary 
expectations (Hakkio, 1996). Even if the debt is not monetised, its large size could 
convince the markets that it eventually will be paid through an inflation tax. A credible 
attempt to control the deficit lowers inflationary expectations and the inflation premium on 
long-term interest rates. Based on the Fisher effect, nominal long-term interest rates could 
decline by the same percentage and real rates would remain the same. However, if nominal 
long-term interest rates do not fall as much as the expected inflation premium has declined, 
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then real long-term rates would increase. Thus, a deficit reduction makes domestic assets 
more attractive and causes the currency to appreciate. Furthermore, the overall effect of a 
deficit reduction on the exchange rate is dependent on whether the deficit reduction is 
credible, long-term, and sustainable (Hakkio, 1996).  

Stoker (1999)8 used a two-country cash-in-advance framework with an explicitly 
specified government sector. The cash-in advance constraint will hold for both purchases 
of consumption goods and government debt. This study focuses on the impact of 
government deficit spending on the exchange rate. Stoker concluded that the level of 
deficit spending made by a government affects the exchange rate in two ways. In the short 
term, an increase in deficit spending results in an increase in the value of a country’s 
currency. However, this is not simply due to the deficit - it is caused by the increase in 
government spending this deficit permits. In the long term, the effects of this deficit hinge 
on how the debt is to be paid for. If the debt is paid by taxation, it results in a temporary 
decrease in the value of the currency. If the debt is paid for through money growth, the 
decline is permanent. 

It can be concluded from the discussion presented in this section that the 
theoretical relationship between budget deficits and the exchange rate is ambiguous. For 
example, a deficit can lead to a weaker exchange rate. When the government runs a budget 
deficit, it generally enters financial markets and borrows funds to pay the excess of 
spending over taxes. If the budget falls, hence the government needs to borrow less, this 
causes the demand for funds and thus domestic interest rates to decline. As interest rates 
decline, the exchange rate depreciates. In contrast, a decline in the budget deficit can lead 
to a stronger exchange rate. Suppose that the budget deficit falls, this leads directly to a 
decrease in the demand for funds by the government and it may also indirectly lead to an 
increase in the demand for funds by private investors. The increase in the demand for 
funds may bring about one of three effects, (1) lower expected inflation, (2) a lower foreign 
exchange risk premium, and (3) a greater expected rate of return on domestic securities. 
These indirect effects induce private investors to increase their demand for domestic 
securities relative to foreign securities. As investors switch from foreign to domestic 
securities, the exchange rate could tend to appreciate (Hakkio, 1996). 
 
2.4 Deficits and Inflation Debate 

Government deficits and its financing as a primary cause of inflation has received 
serious attention since Friedman (1968). Three different connections between budget 
deficits and inflation are predominant in the literature. The most direct connection between 
government deficits and inflation is that by increasing the real value of outstanding bonds 
and perceived net wealth, a deficit can raise total spending and the price level because the 
economy is operating at full employment (Dwyer, 1982). This connection is also the most 
long-standing, and is suggested, for example, by Metzler (1951) and Patinkin (1965).  

Friedman (1968) argued that the monetary authorities could control the inflation 
rate, especially in the long run, with control of the money supply. Deficits can lead to 
inflation, but only to the extent that they are monetised. Thus, money-financed deficits are 
inflationary; bond-financed deficits need not be9. Whether bond-financed deficits are 
                                                
8 It is worth noting that three assumptions made in Stoker’s study are important to emphasise. Firstly, 
goods from different countries enter the agents’ utility functions separately in the model, there is no 
purchasing power parity. Secondly, the government explicitly purchases goods from its own country. 
Finally, the cash-in-advance constraint holds for both purchases of consumption goods and government 
debt. For further discussions about the model used in this study and the assumptions, see Stoker (1999). 
 
 
9 Buchman and Wagner (1977) argued that government deficits would be monetised due to political 
pressure; the monetary authorities do not have a true choice. 



 11

inflationary or not depends upon the current approach to policy of the monetary 
authorities. If they are stabilizing (pegging) interest rates then bond-financed deficits are 
inflationary, because this calls for an expansion in the money supply that ultimately leads to 
rising prices. Sargent and Wallace (1981) have supported the proposition that the Central 
Bank will be obliged to monetise the deficit either now or in later periods. Such 
monetisation results in an increase in the money supply and the rate of inflation, at least in 
the long-run period. An alternative view, expounded by Miller (1983), argues that 
government deficits are necessarily inflationary irrespective of whether the deficits are 
monetised or not. According to Miller, deficit policy leads to inflation through different 
channels. The Central Bank might be forced into monetary accommodation of the deficits 
as argued by Sargent and Wallace (1981). But, even if the Central Bank does not monetise 
the deficit, deficits are still inflationary through crowding out. That is, non-monetised 
deficits lead to higher interest rates. Higher interest rates crowd out private investment, and 
hence reduce the rate of growth of real output. Higher interest rates also spur the financial 
sector to innovate in the payment system and make government bonds more substitutable 
for money10.  

Barro (1978; 1979) has put forward a hypothesis that deficits are a result of 
inflation, rather than inflation being a result of deficits. The government deficit is the 
change in the nominal value of outstanding government bonds. If the anticipated inflation 
increases, then the nominal value of bonds must increase to maintain the real value of 
outstanding bonds. In addition, the Monetarists have argued that there is a positive link 
between government deficits and monetary growth, asserting that higher bond-financed 
deficits will put upward pressure on interest rates and on government bonds. Because the 
Central Bank is concerned with smoothing interest rate movements, so it would then tend 
to increase the money supply (Darrat, 1985). 

Furthermore, Sargent and Wallace (1981) showed that if the time paths of 
government spending and taxes are exogenous, bond-financed deficits are non-
sustainable because it will push interest rate excessively high and the Central Bank 
would eventually have to monetise the deficit. This will increase the money supply and 
inflation in the long run. These findings have subsequently been generalized for the 
open economy case and for alternative forms of financing (see Scarth 1987; Langdana 
1990).  

Meltzer (1989) provided a monetarist approach to the budget deficit by arguing 
that deficits have an effect on inflation. He argued that Argentina, Bolivia, and Brazil 
provide examples of inflation that was financed by money issued to pay for government 
spending during the 1980s. Furthermore, he argued that the experience in most 
developed countries does not support the view that deficits must sooner or later increase 
money growth and produce inflation. An example is Italy, which experienced a budget 
deficit of about 10 percent of GNP throughout the 1980s. However, inflation was 
reduced from about 20 percent to about 5 percent a year during this period. Other 
examples of persistent deficits and declining inflation are noticeable in Japan and the 

                                                                                                                                          
 
10 Miller (1980) argued that current bond-financed deficits do not imply a future tax liability to society. 
The government will issue more bonds to cover the maturing indebtedness as well as any new addition to 
total indebtedness. Hence, since government bonds are not backed by tangible assets or by future taxes; 
the bonds are in essence a part of the money supply. Cox (undated) argued analogously that if interest 
payments on government bonds are financed by deficits, then government bonds are net nominal wealth. 
An increase in government debt will therefore result in a higher price level as a result of an increase in the 
money supply. 
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United States. In Japan the inflation rate was almost zero while the budget deficit 
climbed during the 1980s. During the same period the inflation rate in the U.S. declined 
from 10 percent to about 4 percent, despite the increasing budget deficit of the 1980s 
(Meltzer, 1989). The reason for the decline in inflation rates can be attributed to the 
decline of money growth despite borrowing. 

Abizadeh et al. (1986) in their studies focus on the link between deficits and 
inflation. They argue that one way of resolving the controversy over deficits and inflation is 
“to test the possibility of a causal link between the growth of government expenditures and 
inflation. This should be done in light of the fact that governments can grow without 
necessarily generating deficits” (p. 394). The authors’ study led them to conclude that “the 
hypothesis of a direct link between the size of the deficit and the size of government is 
maintained” (p. 408). An implication was that large deficits are caused by increased 
government expenditures. If increased government expenditures result in higher deficits, 
and higher deficits in turn cause inflation, then increased government expenditure can 
cause inflation. 

 It can be concluded from the above discussion that the inflationary effect of 
government deficits depends upon the means by which the deficit is financed, and the 
impact of the deficit on aggregate demand. If the government attempts to finance budget 
deficits through bond issues, this could be justified by the notion that the link between 
budget deficits and inflation (or inflationary expectations) depends on money creation. 
Hence inflation is seen as being mainly a monetary phenomenon; in other words, 
expansion of the money supply is considered to be a factor which, in the medium term, 
determines the rate of price increases. Furthermore, it is worth noting that there is a direct 
link between government borrowing requirements and money creation, to the extent that 
such borrowings are financed by the central bank and the commercial banks (in the form 
of loans to the Treasury or the purchase of government securities). The authorities may, 
however, attempt to limit the monetary financing of the budget deficit by selling 
government securities to the non-bank private sector (households, companies, and financial 
institutions other than banks). In that case there is no effect on the money supply, as assets 
are transferred from the private sector to the government and vice versa when the money 
is spent by the authorities. Thus, whatever the method of financing considered, the effect 
of the budget deficit on monetary growth will depend mainly on the attitude of the 
monetary authorities (i.e. whether they decide to accommodate the deficit increase, by 
allowing the money supply to expand, or not). Hence, from the analysis discussed in this 
section, it can be said that at the theoretical level there is a close link between deficits and 
monetary growth on the one hand and inflation on the other. 
 
2.5 Fiscal Imbalances and Trade Deficits: The Twin Deficits 

A positive association between the government budget and trade balance can be 
shown in the context of a simple Keynesian open-economy model. In an open economy, 
gross domestic product, Y, is the sum of private consumption expenditures, C, gross 
private domestic investment expenditures, I, government expenditures, G, and exports, X, 
over imports, M: 

 
Y = C + I + G + X – M       (1) 

 
Alternatively, Y equals private consumption expenditures, C, savings, S, and taxes, T: 
 

Y = C + S +T         (2) 
 
Substituting (4.2) in (4.1) and rearranging terms yields: 
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(X-M) = (S-I) + (T-G)        (3) 

Equation (3) suggests net exports equal private and public savings. Assuming 
there is a balanced fiscal budget (T-G = 0) and balanced trade (X-M = 0, that, is, net 
exports are 0), then (3) suggests that private domestic saving equals private domestic 
investment. This is necessarily the case in a closed economy where domestic investment 
is constrained by domestic saving. However, in an open economy, such a relationship 
may not always exist. An economy with a foreign sector has access to international 
financial markets. Studies of the twin-deficits relationship generally proceed from one 
of two theoretical bases. The hypothesis that increases in the government’s budget 
deficit leads to an increase in the trade deficit follows directly from the Mundell-
Fleming model (Fleming, 1962; Mundell, 1963). It is worth noting here that the 
Mundell-Fleming model is an open economy extension of the IS-LM model. As such, it 
is not fully “rational”; the assumptions made regarding expectations formation are 
static. In the Mundell-Fleming framework, an increase in the government’s budget 
deficit can generate an accompanying increase in the trade deficit through increased 
consumer spending. By increasing the disposable incomes and the financial wealth of 
consumers, the budget deficit encourages an increase in imports. To the extent that 
increased demand for foreign goods leads to a depreciation in the exchange rate, the 
effect on net exports is mitigated. However, the larger budget deficit also pushes up the 
interest rate (in large open economies) because this appreciates the exchange rate, which 
encourages a net capital inflow and a larger decline in net exports. The size of the effect 
is an empirical matter (Shojai, 1999, p. 92).  

Volcker (1987) argues that budget deficits lead to trade deficits and both hinder 
economic growth in the long run. Fieleke (1987) provided the theoretical basis for the 
relationship between the budget deficit and the trade deficit. He argued that “the 
dominant theory is that an increase in government borrowing in a country will, other 
things being equal, put upward pressure on interest rates (adjusted for expected 
inflation) in that country, thereby attracting foreign investment. As foreign investors 
acquire the country’s currency in order to invest there, they bid up the price of that 
currency in the foreign exchange market. The higher price of the country’s currency will 
discourage foreigners from purchasing its goods but will conversely encourage residents 
of the country to use their now more valuable currency to purchase foreign goods, so 
that the country’s current account will move toward a deficit (or toward a larger deficit). 
In addition, any increase in the country’s total spending resulting from the enlarged 
government deficit will go partly for imports and for domestic goods that would 
otherwise be exported, also worsening the current account balance” (pp. 173-174). 

Moreover, the Keynesian absorption theory suggests that an increase in the 
budget deficit would induce domestic absorption and hence import expansion, causing a 
current account deficit. Feldstein and Horioka (1980) found that savings and investment 
are highly correlated, causing budget deficits and current account deficits to move 
together. An alternative view is that the “twin deficits” are not related in the simple 
manner depicted by conventional economists. The link from the budget deficit to the 
current account deficit can be weak or nonexistent. Therefore, there may not exist any 
predictable or systematic relationship between the two deficits given that there could be 
many other factors that might serve to make the “twin” relationship doubtful. One such 
factor concerns the stability of saving and investment over time (Khalid et al., 1999).  

Another contrary view is provided by the Ricardian Equivalence Hypothesis 
(REH) (Barro, 1989). He states that shifts between taxes and budget deficits do not 
matter for the real interest rate, the quantity of investment, or the current account 
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balance. In other words, the REH negates any link between the two deficits, though 
empirical evidence is mixed (this will be discussed later).  

To sum up, as discussed earlier, economic theory suggests that there is a link 
between the so-called twin deficits in open economies. Increased budget deficits lead to 
an increase in the interest rate. An increase in the interest rate appreciates the exchange 
rate. In turn, exports become relatively expensive and imports cheaper, thus generating 
a trade deficit. Hence, empirical evidence of a relationship between the two would be 
very important to enable economists and policymakers to better understand whether 
there is a causal relationship or merely a correlation between these two variables (this 
will be discussed later).  
 
 
3 Empirical Studies  

While the selection of an appropriate paradigm provides us with some clue as to 
the likely effects of budget deficits, the issue is ultimately an empirical one. Today, 
there is a vast body of research that examines the relationship between budget deficits 
and a host of economic variables. 

Table 111 summarises the results from empirical studies on the relationship 
between budget deficits and macroeconomic variables in both developed and 
developing countries. The majority of these studies regress a macroeconomic variable 
on the deficit variable. These studies are cross-country and utilise time series data. 
Some of these studies appear to provide considerable evidence in favour of a 
relationship between the budget deficit and a certain macroeconomic variable.  

 
3.1 Deficits, Crowding-out and Crowding in Effects of Public Expenditure  
 As discussed earlier there are two views on the effects of increased government 
expenditure on investment. The traditional one argues that government expenditure 
crowds out private investment. While the non-traditional view sees government 
expenditure stimulating investment. The crowding in of investment occurs when the 
economy’s resources are un-and underemployed. Much empirical work exists that 
examines the effect of government expenditure on economic growth. Guess and Koford 
(1984) used the Granger causality test to find the causal relationship between budget 
deficits and inflation, GNP, and private investment using annual data for seventeen 
OECD countries for the period 1949 to 1981. They concluded that budget deficits do 
not cause changes in these variables. Furthermore, there are other studies that examine 
the relationship between government spending and economic growth using cross-
country data in attempts to explain the observed differences in growth rates across 
countries. For example, Landau (1983), in a cross-sectional study of over 100 countries, 
reported evidence of a negative relationship between the growth rate of real per capita 
GDP and the share of government expenditure in GDP. Using data on 47 countries over 
the 1950-77 period, Kormendi and Meguire (1985) found no significant cross-sectional 
relationship between the growth rate of real GDP and the growth rate of government 
consumption spending on output.  

Using annual data for the US over the period 1953-1986, Aschauer (1989b) 
empirically examined the effect of public expenditure on private investment and the rate 

                                                
11 Some of the empirical studies presented in this section are not included in Table 1. The studies, which 
are included in the Table, were chosen because they appear to provide considerable evidence towards a 
relationship between budget deficits and certain macroeconomic variables in both developed and 
developing countries. 
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of return to private capital. He argues that an increase in public investment may be 
expected to reduce private investment nearly one-to-one as the private sector utilizes the 
public capital for its required purposes rather than expand private capacity. At a deeper 
level, a distinctive feature of public infrastructure capital is that it complements private 
capital in the production and distribution of private goods and services. Hence, public 
investment might be thought to raise private investment as the former raises the 
profitability of private capital stock. The empirical results indicate, “that while both 
channels appear to be operating, the latter comes to dominate, so the net effect of a rise 
in public investment had a positive effect on private investment”(Aschauer, 1989, p. 
186). This means that government investment had a positive effect on private 
investment and caused “crowding-in” rather than “crowding-out”. 
 Barro (1991) examined 98 countries during the period 1960-1985 and reported a 
negative relationship between the output growth rate and the share of government 
consumption expenditures. When the share of public investment was considered; 
however, Barro (1991) found a positive but statistically insignificant relationship 
between public investment and the growth rate. 
 Miller and Russek (1997) consider a sample of developed and developing 
countries from 1975 to 1984. They find that both the method of financing and the 
component of government expenditure can have different effects. Debt-financed 
increases in defence, health, and social security and welfare expenditures negatively 
affect the growth of real per capita GDP in developing countries, while debt-financed 
increases in education expenditure positively affected growth in developed countries. 
Miller and Russek (1997) differ from prior studies in that they separate the effects of 
government expenditure based on the method of financing-tax or debt financing.   
 Argimon et al. (1997) separates private from public investment. Using annual 
data for fourteen OECD countries for the period 1978 to 1989, they consider the effects, 
if any, of public consumption and public investment on private investment. They find 
that public consumption and public investment are negatively associated with private 
investment although only the public consumption effect is significant. 
 Kelly (1997) investigated the effects of public expenditure on economic growth 
among 73 nations (including developing and developed nations) over the period 1970-
89. This study used OLS to estimate economic growth as a function of various public 
expenditures (such as social expenditure, educational expenditure and other 
expenditures) and certain variables, which have been prominent in the empirical growth 
literature such as private investment, and the trade openness variable. This study found 
that public investment, and particularly housing expenditure, registers a uniformly 
positive and frequently significant relationship with growth. Although the results do not 
support a robust relationship between public investment and growth, they nevertheless 
conflict with the crowding out thesis that dominates the theoretical literature. Social 
security expenditures are positively related to growth in each specification of the model 
and significantly so in several versions. The results are important because they suggest 
that nations may pursue social welfare and growth simultaneously. The results indicate 
that health expenditures are negatively and sometimes significantly related to growth, 
while those for education vary in sign and significance. 
 Ghali (1997) investigated the relationship between government spending and 
economic growth in Saudi Arabia12 using annual data over the period 1960-1996. It 

                                                
12 Saudi Arabia has the largest budget deficit among the Gulf countries. In 1991 the government deficit 

reached 27 percent of GDP, for a detailed discussion see Ghali (1997). 
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should be noted here that this study builds on Barro’s (1990) endogenous growth model, 
to untangle the nature of the relationship between these variables13. The conclusion of 
this study “found no consistent evidence that changes in government spending have an 
impact on per capita real output growth” (Ghali, 1997, p. 171). Ghali and Al-shamsi 
(1997) utilized cointegration and Granger-causality to investigate the effects of fiscal 
policy on economic growth for the small oil producing economy of the United Arab 
Emirates over the period 1973:1-1995:4. They decomposed public spending into 
consumption and investment expenditures and show how multivariate cointegration 
techniques can be used to test for the long-run relationships and the intertemporal causal 
effects between government spending and economic growth. This study provides 
evidence that government investment has a positive effect on economic growth, whereas 
the effect of government consumption is insignificant (Ghali and Al-Shamsi, 1997, pp. 
530-31). 
 Monadjemi and Huh (1998) utilised the error correction model (ECM) to 
examine the relationship between private investment and government spending in 
Australia, UK, and the US over the period 1970:1-1991:4. Empirical results provide 
limited support for “crowding out” effects of government investment on private 
investment. The rate of interest and corporate profitability showed significant effects on 
private investment in two out of three cases (p. 102). Ghali (1998) used multivariate 
cointegration techniques to develop a vector error-correction model to investigate the 
long-run effects of public investment on private capital formation and economic growth. 
It is worth noting here that this study used a neoclassical production function where the 
private and public capital stocks are treated as separate inputs. They apply their 
methodology to data from Tunisia14 over the period 1963-93. This study found that in 
the long run, public investment is found to have a negative impact on growth and 
private investment. In the short-run, public investment had a negative impact on private 
investment and no effect on growth.  
 Bahmani (1999) investigated the long-run relationship between U.S. federal real 
budget deficits and real fixed investment using quarterly data over the 1947:1-1992:2 
period. The methodology in this study is based on the Johansen-Juselius cointegration 
technique. Their empirical results indicated that real budget deficits have crowded in 
real investment, supporting the Keynesians who argue for the expansionary effects of 
budget deficits, by raising the level of domestic economic activity, “crowd- in” private 
investment (Bahmani, 1999, p. 639). 
 Ahmed and Miller (2000) examined the effects of disaggregated government 
expenditure on investment using OLS, fixed-effect, and random-effect methods. This 
study introduced a government budget constraint; it also distinguished between tax- and 
debt-financed expenditure. They used pooled time-series, cross-section data (39 
countries, 23 developing countries and 16 developed ones) over the period 1975-1984. 
It is worth noting here that this study ran two sets of regressions. One set uses total 
government expenditure while the other uses disaggregated expenditure items. The 
different categories of government expenditure include defence expenditure to GDP, 
education expenditure to GDP, health expenditure to GDP, social security and welfare 

                                                                                                                                          
13  Saudi Arabia has the largest budget deficit among the Gulf countries. In 1991 the government deficit 
reached 27 percent of GDP, for a detailed discussion see Ghali (1997). 
 
 
14 Which is a developing country that has recently embarked on a large-scale process of privatisation and 
deregulation of state-own monopolies based on recommendations from the IMF.  
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expenditure to GDP, economic affairs and service expenditure to GDP, transportation 
and communication expenditure to GDP, and other expenditure to GDP. This study also 
included a trade variable, defined as the import plus export share of GDP, because they 
argue that trade variables (such as the import plus export share of GDP and other 
measures of openness) explain investment robustly. Their empirical results produce 
several conclusions. First, the openness variable has a significantly positive effect on 
investment only for developing countries. For developed countries, openness does not 
significantly affect investment. Second, expenditure on transportation and 
communication, crowds in investment for developing countries only. Third, tax-
financed government expenditure, in general, crowds out investment more frequently 
that debt-financed government expenditure. That finding may suggest the existence of 
liquidity constraints within the economy. Finally, expenditure on social security and 
welfare crowds out investment for both tax and debt-financed increases and in both 
developing and developed countries. This is the only category of government 
expenditure that had such a consistent (negative) effect across all specifications.  
 It can be concluded from the empirical studies presented in this section that there 
are some similarities and differences between these studies dealing with the impact of 
public investment on private investment and economic growth. The similarities are that 
some of them focus either on cross-section or static analysis, and used the same 
estimation technique. For example Barro (1991); Arora and Dua (1993); Nelson and 
Singh (1994); Kelly (1997); among others estimated their economic model by using the 
OLS method. Furthermore, many other studies resulted in a similar conclusion in both 
developed and developing countries and lent support to the existence of a significant 
crowding-in effect of private investment by public investment, through the positive 
impact of infrastructure on private investment productivity (e.g. Aschauer (1989b); 
Kelly (1997); Miller and Russek (1997); Argimon et al. (1997); Ghali and Al-shamsi 
(1997); Bahmani (1999); Ahmed and Miller (2000); among others).  
 In contrast other studies suggest different conclusions. Studies such as Landau 
(1983), Barro (1991), Ghali (1998), among others, found support for a negative 
relationship between public investment and economic growth. It is worth noting here 
that one of the important outcomes from these studies indicates that cross-section 
analysis cannot capture the country specific nature of the government spending and 
growth relationship. Moreover, time series analysis allows revealing the causal 
relationship between variables, while cross-section analysis can identify correlation but 
not causation between variables. It is worth noting as well that, in general, the key 
outcomes from the studies presented in this section showed that both the method of 
financing and the components of government expenditure could have different effects. 
Therefore, it is crucial to distinguish between current and capital expenditure when 
evaluating the impact of fiscal policy on private investment and output growth. Thus, 
overall results from the empirical literature with respect to the impact of public 
investment on private investment and growth are ambiguous, but the bulk of the 
empirical literature finds a significantly negative effect of public consumption 
expenditure on growth while the effects of public investment expenditure are found to 
be positive although less robust. 
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Table 1 Selected Empirical Studies of Budget Deficits and Macroeconomic Variables 
Study/Relationship tested Estimation  

Period 
Country Methodology/ 

Econometric  
Technique 

Major finding 

1-Budget deficit and interest 
rates 
Feldstein and Eckstein (1970) 1954:1-1969:2 US IV -The relatively slow growth of the public debt has exerted downward pressure on interest rates. 
Hutchison and Pyle (1984) 1973-1982 US-UK-

France-
Japan-Italy-
Canada-
Germany 

OLS -Short-term real interest rates are systematically and positively associated with central government budget 
deficits across countries and across time. 

Evans (1985) 1858-1870 
1912-1922 
1938-1950 
1979-1984 

US 2SLS -Large deficits have never been associated with high interest rates. 

Cebula (1988) 1955:1-1984:4 US IV -The federal budget deficit exercises a positive and significant impact upon the nominal interest rate. 
Al-Saji (1993) 1960:1-1990:2 UK 2SLS -Government budget deficits do exert a significant and positive effect on nominal and long-term interest 

rates. 
Cebula and Rhodd (1993) 1971-1985 US IV -Budget deficits (net of debt service payments) exercise a positive and significant impact upon the nominal 

long-term rate of interest. 
Liargovas et al. (1997) 1980-1994 Greece Engle-Granger 

Cointegration 
-There is a positive relationship between government deficits and interest rates in Greece. 

Vamvoukas (2000) 1949-1994 
1953-1994 
1957-1994 

Greece Cointegration, 
ECM 

-Support the Keynesian model of a significant and positive relationship between budget deficits and 
interest rates. 

Modeste (2000) 1964-1996 Jamaica Cointegration, 
ECM 

-Budget deficits force up interest rates and cause “crowding out” of private investment. 

Cebula (2000) 1973-1995 US IV -Strong evidence that budget deficits do raise the long-term real ex post rate of interest. 
2-Budget deficit and trade 
balance 

 

Bundt and Solocha (1988) 1973:II-1987:II US-Canada-
Germany 

SUR -There is evidence of a linkage between the budget deficit and the trade deficit arising through the 
exchange rate. 

Zietz and Pemberton (1990) 1972:4-1987:2 US 2SLS -Budget deficits affect the trade deficit mainly through its impact on domestic absorption and income 
rather than through higher interest and exchange rate. 

Abell (1990b) 1979:02- 
1985:02 

US VAR -Budget deficits influence trade deficits indirectly rather than directly. 
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Table 2 Continued 
Study/Relationship tested Estimation  

Period 
Country Methodology/ 

Econometric  
Technique 

Major finding 

Kearney and Monadjemi 
(1990) 

1972:1-1987:4 Australia-
UK- 
Canada-
France- 
Germany-
Ireland-Italy-
US 

VAR -There is evidence for the existence of a temporary twin deficits relationship that does not persist over 
time. 

Bachman (1992) 1974-1988 US VAR -No evidence of cointegration between the current account and the budget deficit. 
Kasa (1994) 1952-1993 

1962-1992 
1970-1993 

US 
Japan 
Germany 

Joint maximum 
likelihood 

-In all three countries there is a significant link between trade deficits and budget deficits. 

Islam (1998) 1973:1-1991:4 Brazil Granger’s test of 
causality 

-There is bilateral causality between trade deficits and budget deficits. 

Piersanti (2000) 1970-1997 OECD Granger-Sims 
causality; IV 

-Evidence that strongly supports the view that current account deficits have been associated with large 
budget deficits in most industrialised countries. 

3-Budget deficit and 
inflation 

    

Darrat (1985) Post-1960 US OLS -Both monetary growth and federal deficits have had a significant influence on inflation. 
Ahking and Miller (1985) 1950-1980 US Trivariate  

autoregressive 
model 

-For the 1960s, both government deficits and inflation are econometrically exogenous. But for the 1950s 
and the 1970s, government deficits, money growth, and inflation are all causally related. 

Hondroyiannis and 
Papapetrou (1994) 

1960-1992 Greece Granger-Sims 
Causality test 

-There is a long-run relationship between the government budget and the price level and supports the 
hypothesis of a bi-directional causality between the two variables. 

Sowa (1994) 1963-90 Ghana ECM -Inflation, either in the long run or short run, is influenced more by output volatility than by monetary 
factors. 

Metin (1995) 1950-88 Turkey ECM -Fiscal expansion dominated the determination of inflation. 
Metin (1998) 1950-1987 Turkey OLS -Budget deficits (as well as real income growth and debt monetisation) significantly affect inflation in 

Turkey. 
Darrat (2000) 1957-1993 Greece ECM -Besides money growth, higher budget deficits have also played a significant and direct role in the Greek 

inflationary process. 
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Table 4.1 Continued 
Study/Relationship tested Estimation  

Period 
Country Methodology/ 

Econometric  
Technique 

Major finding 

4-Budget deficit and 
exchange rate 

    

Burney and Akhtar (1992) 1971-72-1989-90 Pakistan OLS -Budget deficits have a significant positive impact on the real exchange rate directly as well as indirectly 
through the price level. 

Humpage (1992) 1973-1991 US Engle-Granger 
Cointegration 

-No evidence of a long-term relationship between common aggregate interest rates, real dollar exchange 
rates, and real net exports. 

Hakkio (1996) 1979-1994 OECD SUR -In all countries under investigation, except Japan, UK, and Australia, deficit reduction through cutting 
government spending causes the currency to appreciate. 

5-Budget deficit/Public 
spending and 
growth/investment 

    

Aschauer (1989b) 1953-1986 US Maximum 
likelihood 

-The net effect of a rise in public investment had a positive effect on private investment. 

Barro (1991) 1960-1985 Cross-
sectional (98) 

OLS -A negative relationship between output growth and the share of government consumption expenditures. 

Arora and Dua (1993) 1980-1989 US OLS -Higher budget deficits crowd out domestic investment and increase trade deficits. 
Nelson and Singh (1994) 1970-1979 

1980-1989 
Cross-
sectional (70) 

OLS -The budget deficit variable exercised little or no impact of any statistical significance on economic growth 
in LDCs during the 1970s and 1980s. 

Kelly (1997) 1970-1989 Cross-
sectional (73) 

OLS -Public investment (particularly housing expenditure) registers a uniformly positive and frequently 
relationship with growth. Although the results do not support a robust relationship between public 
investment and growth. 

Argimon et al. (1997) 1978-1989 OECD (14) IV -Evidence found that public consumption and public investment are negatively associated with private 
investment. 

Ghali and Al-Shamsi (1997) 1973:1-1995:4 United Arab 
Emirates 

Cointegration-
Granger-
Causality 

-Evidence that government investment has a positive effect on economic growth, whereas the effect of 
government consumption is insignificant. 

Ghali (1997) 1960-1996 Saudi Arabia VAR -No consistent evidence found that changes in government spending have an impact on per capita real 
output growth. 

Ghali (1998) 1963-93 Tunisia Granger causality 
test, OLS 

-Public investment is found to have a negative short-run impact on private investment and a negative long-
run impact on both private investment and economic growth. 

Monadjemi and Huh (1998) 1960-1991 Australia, 
UK, US 

ECM -The empirical results provide limited support for “crowding out” effects of government investment on 
private investment. 

Ahmed and Miller (2000) 1975-1984 Cross 
sectional (39) 

OLS -In general, tax-financed government expenditure crowds out more investment than debt-financed 
expenditure. Expenditure on social security and welfare reduces investment in all samples while 
expenditure on transport and communication induces private investment in developing countries. 
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Table 4.2 Continued 
Study/Relationship tested Estimation  

Period 
Country Methodology/ 

Econometric  
Technique 

Major finding 

6-Budget deficit and 
macroeconomic variables 

 

Dwyer (1982) 1952-1978 US VAR -No evidence is found that larger government deficits increase prices, spending, interest rates, or the 
money stock. 

Guess and Koford (1984) 1949-1981 OECD (17) Granger causality 
test 

-Budget deficits do not cause changes in inflation, GNP, and private investment. 

Karras (1994) 1950-1980 Cross-
sectional (32) 

OLS, GLS -Deficits do not lead to inflation, deficits are negatively correlated with the rate of growth of real output 
and increased deficits appear to retard investment. 

Al-Khedair (1996) 1964-1993 G-7 VAR -Budget deficits led to higher short-term interest rates in the seven countries. The budget deficit did not 
manifest any impact on the long-term interest rates. The trade balance was worsened by the budget deficit 
and economic growth improved in all seven countries. 

Note: In all cross-country studies the number of countries given in parenthesis; OLS=ordinary least squares; IV=instrumental variables; VAR=vector autoregressive model; 2SLS=two stage least 
squares; SUR=seemingly unrelated regressions; GLS=generalised least squares; ECM=error correction model.
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3.2 Deficits and Inflation 
As discussed earlier, an extensive theoretical literature [e.g. Metzler (1951); 

Patinkin (1965); Friedman (1968); Sargent and Wallace (1981): Dywer (1982); Miller 
(1983); among others] has argued that government deficit spending is a primary cause 
of inflation. However, the inflationary effect of government deficits depends upon the 
means by which the deficit is financed and the impact of that on aggregate demand. 

Empirical investigations examining the relationship between inflation and 
budget deficits have not reached a consensus on the possible relationship between the 
rate of inflation and deficits. The empirical evidence is fraught with contradictory 
results as well. Dwyer (1982) utilized a vector autoregression model to test the linkage 
between government deficits and macroeconomic variables (such as prices, spending, 
interest rates and the money stock) in the U.S. over the period 1952-1978. The results 
are consistent with the hypothesis that there are no perceived wealth effects of 
predictable changes in government debt held by the public and, as a result, no effects of 
the debt on inflation. No evidence is found that larger government deficits increase 
prices, spending, interest rates, or the money stock.  

Crozier (1976) also concluded that there was not a causal relationship between 
deficits and the Canadian inflationary surge in the 1970s. Hamburger and Zwick (1981) 
examined the influence of deficits on monetary growth in the U.S. They found that the 
effect of deficits on the growth of money was operative from 1961 to 1974 and again in 
1977 and 1978. Hamburger and Zwick concluded that a combination of an expansionary 
fiscal policy and the Federal Reserve’s attempts at moderating interest rate movements, 
begun in the mid-1960s, had principally caused a persistent drift toward higher U.S. 
inflation rates. McMillan and Bread (1982), in their re-examination of Hamburger and 
Zwick’s study, suggested that their results did not support the position that monetary 
policy is strongly influenced by the U.S. federal government’s fiscal policy actions. 

Darrat (1985) examined empirically the link between deficits and inflation in the 
U.S. during the post-1960 period. The estimation results, using the OLS technique, 
suggested that both monetary growth and federal deficits significantly influenced 
inflation during the 1960s and 1970s. In addition, he concluded that federal deficits bore 
a stronger and more reliable relationship to inflation than monetary growth. McCallum 
(1984) used a perfect foresight version of the competitive equilibrium model to 
investigate the theoretical validity of a “monetarist hypothesis” – one that asserts “that a 
constant, per capita budget deficit can be maintained without inflation if it is financed 
by the issue of bonds rather than money.” He found the hypotheses to be valid under a 
conventional definition but invalid if the deficit is defined to be exclusive of interest 
payments (Shojai, 1999, p. 69). Ahking and Miller (1985) modelled deficits, money 
growth, and inflation in the U.S. over the period 1950-1980 as a trivariate 
autoregressive process. It is also worth noting that their results treated government 
deficits, base-money growth, and inflation as endogenous variables in the trivariate 
autoregressive model. This study found that, a two-way causal relationship occurs for 
the 1950s and the 1970s between government deficits and inflation. Thus, government 
deficits appear to be inflationary in the 1950s and 1970s but not in the 1960s. Using a 
rational-expectations macro model of Peruvian inflation, Hafer and Hein (1988) tested 
the temporal relationship between inflation and privately held federal debt. They found 
that neither the par value nor the market value of debt were related to inflation (p.239). 
Eisner (1989) examined the impact of deficits on inflationary pressure to see if 
structural deficits contribute to inflation. He found that there is no support for the 
proposition that the federal budget deficit, by any measure, contributes to inflation. If 
anything the opposite appears to be true (p.87).  
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Dua (1993) examined the relationship between long-term interest rates, 
government spending, and deficits within the context of a rational expectations model. 
He found that inflation uncertainty and the expected rate of growth of the money supply 
are important determinants of changes in long-term interest rates. Giffen et al. (1982) 
argue that the data offers little support for the traditional Keynesian or for the monetarist 
views on the cause of inflation. They suggest that the investigators might alternatively 
use some post-Keynesian approach (administered pricing or cost-push analysis) to 
determine the cause of inflation.  

Furthermore, Dornbusch and Fischer (1981), Bhalla (1981), Siddiqui (1989), 
Choudhary and Parai (1991), Buiter and Patel (1992), Dogas (1992), Sowa (1994), 
Hondroyiannis and Papapetrou (1994), and Metin (1995; 1998), Darrat (2000), among 
many others conducted empirical studies of the relationship between the budget deficit 
and inflation in developing countries. Specifically, Choudhary and Parai (1991) used the 
rational expectations macro model of inflation to examine the impact of the anticipated 
budget deficits on inflation rates by using the quarterly data of Peru for the period 1973-
:1 to 1988:1. They found that budget deficits, as well as the growth rate of money 
supply, have significant impacts on inflation. Similarly, Dogas (1992) found that the 
public deficit affects inflation in Greece.  

Hondroyiannis and Papapetrou (1994) used bivariate cointgrated systems to test 
the hypothesis of a relationship between the budget deficit and inflation using annual 
data for Greece for the period 1960-1992. This study employed as a measure of the 
budget deficit the public sector net borrowing requirement as a percentage of gross 
domestic product (PSBR), and investigated the direction of causality between the 
growth of the PSBR and the inflation rate. The major findings of this study suggested 
that there is a long-run relationship between the PSBR and the price level in the Greek 
economy. In addition, it observed, using the Granger-causality test, that there is a bi-
directional causality between the two variables. The results of the error-correction 
model suggest that an increase in the public sector net borrowing requirement results in 
an increase of the inflation rate with a lag of one period.  

Using an error-correction model, Sowa (1994) estimated an inflation equation 
for Ghana over the period 1963-90. This study found that inflation in Ghana is 
influenced more by output volatility than by monetary factors, both in the long run and 
in the short run. For Turkey, Metin (1995) analysed the inflationary process in Turkey 
covering the period of 1950-88, using a general framework of sectoral relationships. It 
is worth noting here that the government in Turkey shifted from monetisation of the 
deficit to bond financing in the mid-1980s. The short annual sample on Treasury bonds 
precluded sorting out the effects of this alternative means of deficit financing. However, 
this study found that fiscal expansion was a determining factor for inflation. The excess 
demand for money affected inflation positively, but only in the short run. On the other 
hand, imported inflation, the excess demand for goods, and the excess demand for assets 
in the capital markets had little or no effect on inflation. A key policy implication of 
Metin (1995) is that Turkish inflation could be reduced rapidly by eliminating the 
budget deficit. Metin (1998) examines the relationship between the public sector deficit 
and inflation using a parsimonious, conditional, single-equation model for inflation, in 
which inflation depends on the budget deficit, the real growth rate of income, and base 
money. He found (using annual data for Turkey over the period 1950-1987) that budget  
deficits (as well as real income growth and debt monetisation) significantly affect 
inflation in Turkey15. Darrat (2000) utilised an error correction model (ECM) to 
                                                
15 See Metin (1998) for more details about the economic framework, and the single-equation modelling 
approach used in this study. 
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investigate if high budget deficits have any inflationary consequences in Greece over 
the period 1957-1993. Their empirical results found that the deficit variable exerts a 
positive and statistically significant impact upon inflation in Greece. They conclude that 
“besides money growth, higher budget deficits have also played a significant and direct 
role in the Greek inflationary process” (Darrat, 2000, p. 635). 

It can be concluded from the studies reported in this section that there are 
commonalities and controversies relating to the estimation technique, variables 
underlying the model specification, and the results. However, overall the empirical 
evidence on the inflationary effects of deficits is inconclusive. This stems from different 
theories of deficits and inflation. These studies started from Darrat (1985), Ahking and 
Miller (1985), Choudhary and Parai (1991), Dogas (1992), Hondroyiannis and 
Papapetrou (1994), Metin (1998), Darrat (2000), among others, which find that the 
budget deficit exerted a significant impact on inflation. In contrast, other studies (e.g. 
Dwyer (1982), Karras (1994), among others) find that deficits do not lead to inflation. 
But the major outcomes from the empirical studies presented in this section, indicated 
strong evidence that a budget deficit financed through monetisation and a rising money 
supply could lead to inflation. However, the inflationary effect of government deficits 
depends upon the means by which the deficit is financed and the impact of that on 
aggregate demand. 
  
3.3 Budget Deficits and Trade Deficits 
  Empirical examinations of the twin-deficits relationship have taken many forms, 
ranging from single-equation ordinary least squares (OLS) models to two-stage least 
squares models to small-scale structural models to unconstrained vector-autoregression 
(VAR) models to cointegration and vector-error-correction (VEC) models. Each of 
these approaches has shortcomings, but some approaches are clearly superior to others. 
The results obtained are quite sensitive to the modelling technique chosen (Shojai, 1999, 
pp. 93-94).  

As Tallman and Rosensweig (1991, p. 5) note, ”Some studies using a Mundell-
Fleming framework indicate that the twin deficit notion is consistent with the data. In 
contrast, other studies, finding no underlying relationship between government and 
trade deficits, are consistent with the predictions of Ricardian equivalence.” Moreover, 
results also depend upon the data chosen; the choice of variables to include in estimated 
equations is important, as is the form (levels, first differences, or percentage of gross 
national product [GNP]) in which variables enter the equations. Furthermore, the form 
in which variables are entered in equations also appears to be an important determinant 
of empirical results. Tallman and Rosensweig (1991, p. 7) note that the chances of 
finding a twin-deficits relationship appear to be greater if variables are entered as levels 
or as ratios to GNP, rather than as first differences (their empirical results will be 
presented later). 

Early studies of the twin deficits (from the mid-1980s) typically relied on single-
equation OLS or two-stage least squares models (e.g. Eisner, 1986; 1991; Summers, 
1986). Such studies often found that changes in some measures of the budget deficit are 
correlated with changes in some measures of the trade deficit. For example, Eisner 
(1991) estimates an OLS equation using the ratio of net exports to GNP as the 
dependent variable and including the price-adjusted high-employment deficit as a 
percentage of GNP as an explanatory variable. He finds, using U.S. data over the period 
1957-1988, a positive effect of the budget deficit on the trade deficit, although the 
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estimated coefficient is only marginally statistically significant. While Eisner’s simple 
model avoids the non-stationarity problem inherent in using data in levels, its very 
simplicity – the only other explanatory variable is the change in the real interest rate – 
argues against taking the findings seriously.  

Darrat (1988) used Granger causality to test the hypothesis that large budget 
deficits cause rising trade deficits. He used data from the U.S. covering the period 1960-
1984. Darrat (1988) found that “the empirical results only partially support the 
conventional view that a rising budget deficit caused the 1980s escalation in the U.S. 
trade deficit”. He continued to say, “I do find evidence of a budget-to-trade deficit 
causality, but also find, perhaps stronger, evidence of trade-to-budget deficit causality” 
(Darrat, 1988, p. 886). Zietz and Pemberton (1990) estimate a multi-equation, structural, 
open economy model of the U.S. economy over the period 1972:4-1987:2. Their model 
includes equations for short-term interest rates; the real trade-weighted exchange rate; 
domestic absorption; exports; imports; the domestic inflation rate; and trend absorption. 
They derive two-stage least squares estimates for each equation. Simulations of the 
model indicate a strong effect of budget policy on net exports, primarily through the 
effect of domestic absorption on imports. The effect through rising interest and 
exchange rates is minor. Despite the sizable effects of fiscal policy on net exports, Zietz 
and Pemberton concluded that less than half of the trade deficits of the 1980s could be 
explained by government policy. This study also concluded that the budget deficit 
affects the trade deficit mainly through its impact on domestic absorption and income 
rather than through higher interest and exchange rates (Zietz and Pemberton, 1990, 
p.33). 

A number of researchers have estimated VAR models in an attempt to account 
for the pervasive endogeneity among variables. Abell (1990b) estimated a seven-
variable VAR model using monthly data for the period 1979.02-1985.02, which 
corresponds to the period of dollar appreciation in the early 1980s. The variables 
included in the system are the federal government budget deficit, the U.S. merchandise 
trade balance, the M1 money supply, Moody’s AAA bond yield, the Dallas Federal 
Reserve Bank’s 101-country trade-weighted dollar exchange rate, real disposable 
personal income, and the consumer price index (CPI). In a second paper, Abell (1990a) 
excluded disposable income and lengthened the sample period to 1977.01-1985.02 but 
used the same techniques. Abell (1990b) concluded that budget deficits influence trade 
deficits indirectly rather than directly. He contended, however, that indirect causation 
running from the budget deficit through the interest rate and the exchange rate to the 
trade deficit exists. His reported impulse response functions showed a positive response 
of the trade deficit to a one-standard-deviation shock to the budget deficit. Bachman 
(1992) tested the twin-deficits hypothesis in the U.S. using quarterly data for the period 
1974-1988. He also tested the relationship between the trade deficit and three other 
“causal variables”: gross domestic investment, relative productivity, and the exchange 
rate risk premium. All of his analysis is bivariate. Finding no evidence of cointegration 
between the current account and the budget deficit, Bachman estimated bivariate VARs. 
His results suggested unidirectional Granger causation from the federal deficit to the 
current account.  

Kearney and Monadjemi (1990) utilised the vector autoregressive (VAR) 
technique to examine international evidence from eight countries (Australia, Britain, 
Canada, France, Germany, Ireland, Italy, and the United States) using quarterly data 
over the period of floating exchange rates from 1972:1-1987:4. They estimated five 
variable VARs for these countries. They did not include the government budget deficit 
as a separate variable, choosing instead to include government expenditures and tax 
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revenues. Their VAR equations include “monetary creation” and the (real, effective) 
exchange rate but not income or an interest rate. The findings that emerge from their 
empirical analysis of eight countries can be summarised as indicating the existence of a 
temporary twin deficits relationship between the stance of fiscal policy and performance 
on the current account of the balance of payments, which does not persist overtime. 
Examination of the impulse response functions confirms that fiscal expansions will lead 
to prolonged periods of improved current account performance as the economy adjusts 
towards its long run equilibrium. They concluded that the twin deficits relationship 
varies internationally in magnitude and duration, and it is not independent of the 
government’s financing decision (Kearney and Monadjemi, 1990, p.  216).  

Tallman and Rosensweig (1991) investigated the relationship between 
government deficits and trade deficits in the U.S. over the period 1971-1989. They 
estimated a four-variable VAR system that includes measures of the real interest rate 
and the real exchange rate. They found that the government deficit (as a ratio to GNP) 
Granger causes the trade deficit (as a ratio to GNP) but not vice versa. They reported no 
variance decompositions or impulse response functions. Their findings reinforce those 
of Darrat (1988), who examined the existence of Granger causality between the real 
federal budget deficit and the “real trade deficit” using a system of unconstrained 
multivariate equations for both the budget deficit and the trade deficit. Enders and Lee 
(1990) also estimated a VAR system, which they derived from a consumer optimisation 
model of the economy consistent with the Ricardian Equivalence hypothesis (REH). 
They estimated a six-variable unconstrained VAR for the post-war period (1974.III-
1987.I), covering both fixed and flexible exchange rate regimes. Their model contains 
government expenditures and changes in the federal debt as separate variables. Variance 
decompositions show a small but significant effect of both government spending shocks 
and debt shocks on net exports (15.9 percent and 12.9 percent, respectively). Plots of 
impulse response functions show a sustained decrease in net exports in response to both 
a government spending shock and a government debt shock. The latter result is, of 
course, contradictory to the REH. However, when Enders and Lee imposed theoretical 
restrictions drawn from the Ricardian theory on the model and tested their validity, they 
were unable to reject Ricardian Equivalence (Shojai, 1999, pp. 97-98). Finally, Volcker 
(1984), Laney (1986), and Tallman and Rosensweig (1991) find that budget deficits and 
trade deficits are positively associated. However, in his study of Canada, France, 
Germany, the United Kingdom and the United States, Evans (1988) maintains that 
current accounts are unrelated to budget deficits. Feldstein (1992) holds a similar view. 
Islam (1998) examined empirically the causal relationship between budget deficits and 
the trade deficits for Brazil from 1973:1 through 1991:4. This relationship is 
investigated in the context of Granger’s test of causality. Empirical results suggested the 
presence of bilateral causality between trade deficits and budget deficits. 

Khalid and Guan (1999) utilised cointegration techniques to examine the causal 
relationship between budget and current account deficits as well as the direction of such 
causality. They used a selected sample of five developed countries (US, UK, France, 
Canada and Australia) and five developing countries (India, Indonesia, Pakistan, Egypt 
and Mexico) over the period 1950-1994 for developed countries and 1955-1993 for 
developing countries. It can be noted that the time series variables involved in their 
studies are the current account deficit, budget deficit, trade-weighted exchange rate and 
nominal GNP. Their empirical results show that the causal relationship between budget 
and current account deficits exists in four out of five developing countries, while no 
developed country exhibits such a relationship. The results suggest that a high 
correspondence between the two deficits in the long run is more likely to occur in 
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developing countries than in developed ones (Khalid and Guan, 1999, p. 399). 
Egwaikhide (1999) used a macroeconomic model to examine the effects of budget 
deficits on the trade balance in Nigeria over the period 1973-93 by using the OLS 
method. Evidence from policy simulations indicate that budget deficits arising from 
increased government spending adversely affects the balance of trade irrespective of 
whether it is money-financed or by external borrowing.  
 Piersanti (2000) utilized the Granger-Sims causality technique to investigate the 
relationship between the current account deficits and budget deficits for seventeen 
OECD countries over the period 1970-1997. He used the budget and current account 
balance as a percentage of GDP, rather than their absolute levels. From the empirical 
investigation, this study obtained evidence that strongly supported the view that current 
account deficits have been associated with large budget deficits during the 1970-1997 
periods in most industrial countries (Piersanti, 2000, p. 268).  
 Thus, overall, the empirical evidence on the trade deficit effects of budget 
deficits is inconclusive. This occurred for many reasons. For example, the methodology 
used to analyse the above issue varied from well-specified theoretical models to using 
simple one-to-one relationships between the budget deficit and current account deficit. 
For instance, studies such as Abell (1990); Tallman and Rosensweig (1991); Khalid and 
Guan (1999); among others used a simple identity to analyse the linkage between the 
budget deficit and current account deficit (this identity states that the government 
budget surplus is equal to the current account surplus plus the excess of investment over 
private savings). While other studies such as Bundt and Solocha (1988); Egwaikhide 
(1999); Piersanti (2000); among others used a complicated dynamic macroeconomic 
model such as standard portfolio models and general equilibrium models. Furthermore, 
the empirical findings investigating the relationship between budget deficits and trade 
deficits are ambiguous, as are the theoretical ones in both developed and developing 
countries. Studies such as Volker (1984), Laney (1986), Bundt and Solocha (1988), 
Abell (1990b), Kearney and Monadjemi (1990), Arora and Dua (1993), Kasa (1994), 
Al-Khedair (1996), Islam (1998), Khlalid and Guan (1999), Piersanti (2000), among 
others found evidence to support the view that there is a significant link between trade 
deficits and budget deficits mainly through the transmission mechanisms of interest 
rates and exchange rates. In contrast, other studies which were presented in this chapter 
such as Evans (1988), Bachman (1992), among others found no evidence for the link 
between the two deficits. Even though the overall results are inconclusive the majority 
of these studies have found evidence supporting the twin deficit relationship arising 
through the exchange rate.  
 
3.4 Budget Deficit and The Exchange Rate 
  It is worth noting here that economic models of exchange rates that incorporate 
fundamental economic variables such as measures of the money supply, income, and 
prices have performed poorly compared to random walk models. Many researchers have 
concluded that there is no significant relationship between exchange rates and 
fundamental economic variables (Melzer, 1993). In 1983, Meese and Rogoff  in a major 
study, concluded that a random walk model of exchange rates performs as well as any 
structural model. Other studies have concentrated on the stationarity of real and nominal 
exchange rates and whether exchange rates and fundamental economic variables are 
cointegrated (Chinn, 1991). These studies have attempted to establish the existence of a 
long-run relationship between exchange rates and economic aggregates. Many studies 
reject that there exists cointegration, suggesting that there is no long-run relationship 
between these variables. Earlier support of non-stationarity of exchange rates has been 
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challenged by many more studies such as Huizinga (1987), Engel and Hamilton (1990), 
Hakkio and Joines (1990). 

Meltzer (1993) provides evidence as to why trade-weighted nominal and real 
exchange rates move together. This had already been supported by studies done by 
Mussa (1986) and Edwards (1989) for developed and developing economies. Bundt and 
Solocha (1988) estimated a general two-country portfolio balance model of exchange 
rates with currency substitution over the period 1973-1987 for the United States, 
Canada, and Germany. They found that increases in the U.S. debt stock caused an 
appreciation of the U.S. dollar against the German mark and the Canadian dollar. This 
study also presented evidence on the linkage between the budget deficit and the trade 
deficit arising through the exchange rate.  

Moreover, Bohn’s (1992) measure of government net worth, which includes 
principal government assets and liabilities as a measure of the deficit, was utilized, and 
it was concluded that changes in net worth have no significant effect on the exchange 
rate. Humpage (1992) utilized the Engle-Granger Cointegration technique to test for the 
existence of a long-run relationship between the level of the U.S. federal budget deficit 
and the exchange rate during the period 1973-1991. Unlike many other studies, 
Humpage used the level of the deficit instead of deficit as a percentage of GDP. He 
argues that when the level of the deficit is very large, it could have substantially 
different effects on the exchange rate. This study found no evidence of a long-term 
relationship between common aggregate measures of U.S. fiscal policy and real long-
term interest rates, real dollar exchange rates, and real net exports. Burney and Akhtar 
(1992) empirically examined the effects of budget deficits on the exchange rate for 
Pakistan over the period 1971-72 to 1989-90. The estimated results using the OLS 
method indicate that in the case of Pakistan, government budget deficits have a 
significant direct impact on the real exchange rate through the price level. Hakkio 
(1996) used pooled annual data during the period 1979-1994 for eighteen OECD 
countries and regressed the real exchange rate on the budget deficit as a percentage of 
GDP. To estimate the indirect impact of a deficit reduction on the exchange rate, a 
country’s inflation rate relative to the average OECD inflation rate, the stock of 
government debt (as a percentage of GDP) relative to the OECD average, and the 
change in government spending as a share of GDP are included in the regression line to 
proxy the impact of expected inflation, risk premium, and the expected rate of return 
effect on the exchange rate. Hence, the way the government chooses to use these tools 
(cutting government spending or increasing tax rates) have important effects on the 
expected rate of return of domestic assets, thereby leading to changes in the demand for 
domestic assets and in turn to changes in the exchange rate. 

The estimated results indicate that the direct impact of a deficit reduction in 
thirteen countries leads to a stronger currency, but in five countries the currency 
weakens as the deficit is reduced. Also, in all cases the indirect impacts of deficit 
reduction have the correct sign and are statistically significant. The overall conclusions 
indicate that a deficit reduction leads to a stronger currency in the United States, 
Germany, France, Italy, and Canada. However, deficit reductions through tax increases 
and spending reductions have different effects on the currency of different countries. In 
general, in all countries under investigation, except for Japan, the UK, and Australia, 
cutting the deficits by spending cuts causes the currency to appreciate more than when 
taxes are increased. In Italy, revenue increases have a small impact on the exchange 
rate, but spending cuts are more effective. In Portugal and Norway, deficit reduction 
through tax increases weakens the currency, but spending cuts strengthen the currency 
(Shojai, 1999, pp. 61-62).  
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In conclusion, the theoretical models provide an ambiguous picture of how a 
deficit reduction affects a currency. The direct impact of such actions can lead to 
currency depreciation; however, the indirect impacts can overwhelm such exchange rate 
changes in the opposite direction. Many researchers have estimated the overall impact 
of fiscal imbalances on the value of a currency. Ironically, the empirical works do not 
shed any better light on the issue than theoretical models. It seems that depending on the 
measures of the deficit, the econometric model, and the period of study, different 
conclusions can be reached. 
 
3.5 Budget Deficit and Interest Rates 
  As discussed earlier in this chapter, in the literature there are two conflicting 
views regarding the effect of government budget deficits on interest rates. The 
discussions are centred on the efficacy of the Neoclassical and Keynesian models, on 
the one hand, and the Ricardian model on the other. The Keynesian models and 
neoclassical models represent the standard analysis where the impact of increased 
deficits on interest rates operates through the effects of higher spending and increased 
wealth on the demand for money. In the Ricardian model, however, the value of the new 
debt is simply perceived as the present value of the future tax liabilities. This means that 
the government debt is not viewed as net wealth and, as a result, money demand would 
not be affected. Consequently, interest rates remain unchanged as well16.  

Turning to the empirical studies, Dwyer (1982), Plosser (1982; 1987), Makin 
(1983), Hoelscher (1983), Kormendi (1983), Mascaro and Meltzer (1983), Dewald 
(1983), Aschauer (1985), Evans (1985; 1987a; 1987b), Monadjemi (1989), Giannaros 
and Kolluri (1989), Darrat (1989; 1990), and Findlay (1990) have provided empirical 
evidence suggesting that government budget deficits have no significant effect on 
interest rates. In contrast, Feldstein (1982), Hutchinson and Pyle (1984), Brath et al. 
(1985), Tanzi (1985), Hoelscher (1986), Tran and Swahney (1988), Wachtel and Young 
(1987), Kolluri and Giannaros (1987), Zahid (1988), Holloway (1988), Thomas and 
Abderrazak (1988a; 1988b), Allen (1990), Cebula (1990a; 1990b; 1991), and Al-Saji 
(1991; 1992), Liargovas et al., (1997) have found that large government budget deficits 
cause high interest rates. Part of the conflicting results can be explained by differences 
in the choice of variables, methodology and the sample period. 

Furthermore, several researchers have attempted to find an association between 
nominal interest rates and the U.S. deficit using post-war data such as Feldstein and 
Eckstein (1970), Hoelscher (1986), and Cebula (1988; 1991), who show that federal 
deficits have a positive effect on nominal long-term interest rates, cause the slope of the 
yield curve to increase, and crowd out private investment. Bernhein (1987; 1989) argues 
that the Ricardian equivalence hypothesis does not hold. On the other hand, Carroll and 
Summers (1987) find evidence to support the Ricardian equivalence hypothesis and 
report that there is a one-to-one link between the government deficit and private saving.  

More recently, Knot and de Haan (1999) utilised the deficit announcement effect 
methodology to examine the relationship between budget deficits and interest rates in 
Germany over the period 1987-93. Their results suggested that the positive relationship 
between budget deficits and interest rates is due to fear that government debt may crowd 
out private investment (Knot and de Haan, 1999, p. 570).  Ewing and Yanochik (1999) 
examined the impact of federal budget deficits on the term structure of interest rates in 
Italy over the period 1977:1-1991:3. Using the cointegration technique, this study 
suggested that budget deficits increase the yield spread between long-term government 
                                                
16 For a detailed analysis of these three paradigms see Bernheim (1989). 
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bonds and the three-month Treasury bill rate. Further tests reveal the absence of any 
‘reverse causality’, supporting the hypothesis of this study. Their findings are consistent 
with those of Cebula (1991) who found that US deficits exhibit a significant effect upon 
the term structure of interest rates. This finding suggests that budget deficits may hinder 
long-term economic growth in Italy, via the crowding out effect, by increasing long-
term interest rates relative to short-term interest rates. 

Vamvoukas (2000) examined the linkage between budget deficits and interest 
rates in Greece over the time periods 1949-1994, 1953-1994 and 1957-1994. Within the 
methodological framework of cointegration, ECM strategy, and several diagnostic and 
specification tests, the empirical findings support the Keynesian model of a significant 
and positive relationship between budget deficits and interest rates. Modeste (2000) 
utilised the loanable funds model of interest rate determination to investigate the 
relationship between budget deficits and interest rate movements. A basic tenet of that 
model is that interest rates would rise (fall) as economic forces either increase 
(decrease) the demand for loanable funds or reduce (increase) the supply of such funds. 
They apply their methodology (loanable funds framework and error correction) for 
Jamaica over the period 1964-1996. This study has found that the government’s budget 
deficits have exerted a significant positive effect on the long-term interest rate. Adding 
to this result, a major implication of this study is that budget deficits, to the extent that 
they force up interest rates, can cause “crowding out” of private investment. As a result, 
as the previous event occurs, one can expect capital formation to be retarded and long-
term growth to be inhibited (Modeste, 2000, pp. 676-677). 

However, the next section will explain some of the econometric models used in 
various studies, and will be accompanied by the results of that study with respect to the 
relationship between the budget deficit and some macroeconomic variables. 
 
4 Econometric Models 

This section will review some econometric tests of economic models with 
respect to the impact of budget deficits on some macroeconomic variables using the IS-
LM model, the budget deficit and trade deficit models, the budget deficit and economic 
growth model, and the budget deficit and multivariable model. It is worth noting here 
that the models selected in this section were chosen because the results they obtained 
suggested a significant conclusion across a section of countries and time series; some of 
them used an open economy IS-LM model; they also used an important estimation 
technique such as VAR, and the error correction model among others.  
 
4.1 The IS-LM and Interest Rate Models 
 Some researchers have used the IS-LM model to study the impact of a budget 
deficit on interest rates. It should be noted here that in the simplest and most naïve 
Keynesian model, increasing the budget deficit by $1 causes output to expand by the 
inverse of the marginal propensity to save. In the standard IS-LM analysis of monetary 
economies, this expansion of output raises the demand for money. If the money supply 
is fixed (that is the deficit is bond-financed), interest rates must rise, and private 
investment falls. This in turn reduces output and partially offsets the simple Keynesian 
multiplier effect (Bernheim, 1989, p. 60).  
 The standard IS-LM model for an open economy is used by Feldstein (1982), 
Mascaro and Meltzer (1983), Evans (1985), Wachtel and Young (1987), Monadjemi 
(1989), Al-Saji (1993) among others to analyse the impact of government budget 
deficits upon interest rates. Evans (1985) used the IS-LM model to examine the 
relationship between budget deficits and interest rates. Evans surveyed U.S. economic 
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history and analysed data from four periods; the civil war, WWI, WWII, and post 
WWII. He used the following IS-LM model: 
 

R = a0 + a1G + a2D + a3(M/P) + a4π + a5US + a6UM   (4) 
 
Where, R is the nominal interest rate, G is real government spending, D is the real 
deficit, M/P is the real money stock, π is the expected inflation rate, U.S. is an error 
term that measures autonomous private spending, and UM is an error term that 
measures autonomous money demand. Evans (1985, p. 86) concluded that “in over a 
century of U.S. history, large deficits have never been associated with high interest 
rates”. 

Hutchison and Pyle (1984) investigated the link between deficits and real 
interest rates by pooling annual time series data over the period 1973 to 1982. The data 
covered the seven major industrial countries (the U.S., the U.K., France, Japan, Italy, 
Canada, and Germany). They used the following model: 
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Where, tir  is the short term interest rate at time t in country i, tiB  is the government 

budget deficit (percent of GNP) at time t in country i, tiM  is money growth at time t in 

country i, tiU  is the unemployment rate at time t in country i, tiD  is 1 for country i for 
all t, this dummy variable is introduced to take into account some of the institutional and 
structural diversity, such as tax rates, non-homogeneous inflation measures, and 
political instability among the industrial countries. tiµ  is a random error term. It is worth 
noting here that their methodology (formulation of their model) is consistent with both 
the familiar IS-LM framework and a simple loanable funds flow model of the bond and 
money market. Their results indicate that “short term real interest rates are 
systematically and positively associated with central government budget deficits across 
countries and across time” (Hutchison and Pyle, 1984, p. 26). 
 Cebula (1988) tested the conventional view that large deficits cause higher 
interest rates in the U.S. He regressed the nominal interest rate on Moody’s Aaa-rated 
corporate bonds (RA) against the contemporaneous values of a number of variables, 
including federal deficits. Cebula argued that when examining the interest rate impact of 
the federal deficit, it is important to distinguish between the cyclical deficit, which is the 
counter-cyclically endogenous component of the total deficit, and the structural deficit, 
which is the exogenous component of the deficit. According to conventional 
macroeconomic theory the structural deficit and the cyclical deficit are both supposed to 
generate upward pressure on the rate of interest. Given the above remarks, he used the 
IS-LM based model, which is given by: 
 

( )ttttttttttt RTRPYGYMYCDYSDfNR ,,//,/,/ ,=    (6) 

 
Where, NR is the nominal interest rate yield on Moody’s Aaa-rated corporate bonds, SD 
is the real structural deficits, Y is trend real GNP, CD is the real cyclical deficits, M is 
the change in monetary base approximated by the average of the current and preceding 
quarters’ values of the net acquisition of credit market instruments by the Federal 
Reserve System, G is real federal government purchases of goods and services, P is the 
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expected inflation rate during quarter t, expressed as a percent, RTR is the ex ante real 
three-month treasury bill rate, and t stands for time. 
 Cebula (1988) estimated equation (6) using seasonally adjusted data over the 
period 1955:1-1984:4 for the U.S. The empirical results indicated that the federal budget 
deficit exercises a positive and significant impact upon Moody’s nominal Aaa-rated 
corporate bond rate. This finding contradicts most of the related literature, including 
Evans (1985), Makin (1983), and Hoelscher (1983). However, these findings are 
consistent with Barth, Iden, and Russek (1984; 1985), the study by Hoelscher (1986), 
and Feldstein and Eckstein (1970). He also concluded that the empirical results 
presented imply the actual existence of a mechanism for the transmission of crowding 
out. Moreover, this empirical result provides some degree of renewed confidence in 
standard macro-models, such as the IS-LM paradigm and the loanable funds model 
(Cebula, 1989, p. 209).  
 Al-Saji (1993) explored the impact of government budget deficits on the U.K. 
nominal and ex ante real long-term interest rates over the period from 1960:1 to 1990:2, 
utilising an open economy IS-LM model as shown below17: 
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e
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Where, R is the nominal long-term interest rate, e
tP  is the expected rate of inflation, MP 

is the real money stock, DF is the real government budget deficit, GP is real government 
spending, XP is the real balance of trade, and te  is the usual error term. The empirical 

results, suggest that the variables of the expected rate of inflation, e
tP , the real money 

stock, tMP , and the real balance of trade, tXP , have insignificant effects on nominal 
long-term interest rates. The results also reveal that the real government budget deficits 
variable, tDF , exerts a significant and positive impact on nominal long-term interest 

rates. Furthermore, the estimated coefficient on the real government spending, tGP , is 
positive and statistically significant at the 5% level. 
 This study found that the expected rate of inflation variable had an insignificant 
impact on nominal and ex ante real long-term interest rates. It was also concluded that 
government budget deficits, within the context of an open and closed economy IS-LM 
model, exert a significant and positive effect on nominal and ex ante long-term interest 
rates. This implies that rising nominal and ex ante real long-term interest rates, may 
cause “crowding out” of private investment in the U.K. and adversely affect capital 
formation and long-term economic growth (Al-Saji, 1993, p. 76). 
 Zahid (1988) studied the relationship between deficits and interest rates using 
quarterly data for the U.S. from 1971- to 1982. He used the following single equation 
technique: 
 

uCYCLEaTRENDaHaDaar +++∆+∆+=∆ 43210    (8) 
 
Where, r is the real 3-month T-bill rate, D is the budget deficit, alternative measures (the 
author used changes in outstanding publicly held government debt (i.e., borrowings 

                                                
17 Al-Saji also used a closed economy IS-LM model, but this will not be reported here. For a more 

detailed discussion see Al-Saji (1993). 
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from the public) as the deficit measure), TREND is the trend in nominal GNP, CYCLE 
is the ratio of real GNP to its trend value, and H is high-powered money. 
 Zahid found that “when the government budget deficit is defined appropriately 
to reflect the government excess demand for funds from the nongovernmental public, 
and the countercyclical variations in the deficit figures are adjusted for, then there has 
been a significant positive impact of deficits on the change of the real interest rate in the 
U.S. during the period 1971-80” (Zahid, 1988, p. 730). 
 Cebula and Koch (1989) examined the impact of the budget deficit on the 
interest rate using the following functional model: 
 

R = R (P, RSR, B, M, CI)   (9) 
 
Where, R is the nominal long-term interest rate, P is the expected future inflation rate, 
RSR is the expected real short-term interest rate, B is real borrowing by the U.S. 
Treasury, M is the real purchases of securities by the Federal Reserve System, and CI is 
the real net capital inflows into the U.S. The authors arrived at the conclusion that 
“federal budget deficits in the United States exercise a positive and significant influence 
over long-term rates of interest” (Cebula and Koch, 1989, p. 125). 
 Cebula and Rhodd (1993) examined the effect of budget deficits on the nominal 
long-term interest rates in the United States over the period of 1971:4-1985:4. They 
used the following functional model: 
 

R = R (P, RSR, B, M, C)     (10) 
 
Where, R is the nominal long-term rate of interest, P is the expected future inflation 
rate, RSR is the expected (ex ante) real short-term interest rate, B the real net borrowing 
by the federal government, M is real net purchases of securities by the central bank, and 
C is real net capital flows into the nation from other nations. The model adopted in this 
study regards the long-term nominal rate of interest as being determined by the loanable 
funds equilibrium of the following form: 
 

D – S = B – M – C 
 
Where, D is real domestic private sector demand for long-term bonds, S is real domestic 
private sector supply of long-term bonds, M is real net purchases of securities by the 
central bank, B is real net borrowing by the federal government, and C is real net capital 
flows into the nation from other nations. 
 Based upon the model summarized in equation (4.10), the following equation 
was estimated: 

 
Rt = a0 + a1Pt + a2RSRt + a3Bt/Yt + a4Mt/Yt + a5Ct/Yt + u   (11) 

 
Where, Rt is the nominal average interest rate yield in quarter t on ten-year U.S. 
Treasury notes, expressed as a percent per annum, a0 is the constant term, Pt is the 
expected inflation rate in quarter t, expressed as a percent per annum, RSRt is the ex 
ante real average interest rate yield in quarter t on three-month U.S. Treasury bills, 
expressed as a percent per annum, Bt/Yt is the ratio of the seasonally adjusted total 
federal budget deficit in quarter t, net of (less) debt service payments on the national 
debt in quarter t, to the seasonally adjusted middle-expansion trend GNP in quarter t, 
expressed as a percent, Mt/Yt is the ratio of Mt, which is defined as the average of the 
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seasonally adjusted current and preceding quarters’ values of the net acquisitions of 
credit market instruments by the Federal Reserve System, to the seasonally adjusted 
middle expansion trend GNP in quarter t, expressed as a percent, Ct/Yt is the ratio of the 
seasonally adjusted net flow of foreign capital into the United States in quarter t to the 
seasonally adjusted middle-expansion trend GNP in quarter t, expressed as a percent, 
and u is the stochastic error term. These results indicate that the federal budget deficit 
(net of debt service payments) exercises a positive and significant impact upon the 
nominal long-term rate of interest. 
 They concluded that “the federal budget deficit, net of debt service payments, 
elevates the nominal long-term rate of interest” (Cebula and Rhodd, 1993, p. 444). 
 Al-Khedair (1996) studied the relationship between the budget deficit and the 
short-term interest rate, and the long-term interest rate in the seven major industrial 
countries (G-7)18 over the period of 1964-1993.  
 This study used the following short-term and long-term interest rate models: 
 

143210 −++++= tIRSTaTBGDPaMSaBDGDPaaIRST    (12) 
 

143210 −++++= tIRLTaTBGDPaMSaBDGDPaaIRLT    (13) 
 

Where equation (12) represents the following, IRST is the short term interest rate, 
BDGDP is the nominal budget deficit, MS is the money supply, TBGDP is the trade 
balance, and IRST t-1 is the short term interest rate, lagged one period. The model (13) 
was obtained by substituting the short-term interest rate and lagged short-term interest 
rate as specified in the first model with the long-term interest rate and the lagged long-
term interest rate. Where equation (13) represents the following, IRLT is the long term 
interest rate, BDGDP is the budget deficit, MS is the money supply, TBGDP is the trade 
balance, and IRLT t-1 is the long term interest rate, lagged one period.  
 This study found that the budget deficit leads to higher short-term interest rates 
in Japan and the United States. With respect to the long-term interest rate, the budget 
deficit led to an increase of this rate in France, Germany, and the United States (Al-
Khedair, 1996, p. 132). 
  Liargovas et al. (1997) examined the relationship between government budget 
deficits and interest rates in Greece over the period 1980 to 1994 by using the error 
correction model as follows. 

 

ttttttt GDEBTRTBRPGDPM µαααααα ++++++= 543210    (14) 
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Where, M is the real demand for broad money (M3), GDP is the real Gross Domestic 
Product, P is the Consumer Price Index, TBR is the real T-Bill Rate reflecting the 
opportunity cost of holding money, R is the “own rate of return” representing the real 
Deposit Rate, and GDEBT is the real Debt of the Central Government, λ is the error-

                                                
18 Canada, France, Germany, Italy, Japan, the United Kingdom, and the United States 
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correction coefficient and µ  and ε are random disturbance terms. The Treasury bill rate 
refers to the 12-month bill rate, while the deposit rate is the maximum rate offered by 
banks to deposits with a maturity of three to twelve months. The variables M, TBR, R 
and GDEBT are deflated using the CPI index. Furthermore, all variables (except for the 
two interest rates) are expressed in logarithms and ∆  is the first-difference operator. 
 The author used M3, a broad measure of liquidity, as the dependent variable. 
Equation (14) is a long-run equilibrium money-demand function, where the parameters 
are largely the long-run elasticities. It is expected 1α , 2α and 4α to be positive, 3α  to be 

negative, while 5α  might be either positive or negative. Equation (15) is a dynamic 
error-correction model (ECM) of the short-run behaviour of money demand, where 

kn (k = 1 to 6) measures the response of real money balances to changes in the 
regressors.  
 The author includes in the equation an impulse dummy variable D91Q1 for the 
first quarter of 1991, to take account of the sharp decline in broad money in that quarter 
as a result of the imposition of a withholding tax on interest rates from bank deposits. 
The deregulation of the banking system after 1992 was captured by the dummy variable 
D92 that takes the value of zero prior to the first quarter of 1992 and one thereafter. As 
can been seen from Table 4.4, all coefficient estimates have the expected signs. The 
variable GDEBT has a positive coefficient significantly different from 0 at the 10% 
level. This finding supports the Keynesian and Neoclassical hypotheses that in Greece 
government debt does influence interest rates via money demand. The results contradict 
those of Gulley (1994) for the 1980s, but are similar to Deravi’s, Hegji’s and Moberly’s 
(1990) results for the period 1954:1 to 1972:4 in the U.S. 
 The authors arrived at the conclusion that interest rates are positively affected, 
both in the short-run and in the long-run (via money demand) by changes in the market 
value of government debt. This finding does not lend support to the Ricardian 
equivalence hypothesis. It is in accordance to the Neoclassical and Keynesian models, 
according to which government debt is viewed as net wealth (Liargovos, et al., 1997, p. 
815). 
 Cebula (2000) investigated the impact of budget deficits on ex post real long-
term interest rates in the U.S. over the period 1973-1995. The following equation was 
estimated: 
 

µ+++++= ttttttt YCaYBaEARSRaPCYaaEPRLR // 43210    (16) 
 
Where, 0a is constant; tEPRLR is the ex post real average interest rate yield in year t on 

ten-year Treasury notes, as a percentage per annum; tPCY  is the change in the per 

capita real GDP in year t, expressed in 1987 dollars; tEARSR  is the ex ante real average 
interest rate yield in year t on three-month US Treasury Bills, as a percentage per 
annum; tt YB / is the ratio of the structural federal budget deficit in year t to the potential 

GDP in year t, as a percentage; tt YC / is the ratio of the net flow of foreign capital into 
the US in year t to the potential GDP in year t as a percentage, and µ  is a stochastic 
error term. 
 They estimated equation (16) using instrumental variables (IV). Their results 
provide strong evidence that budget deficits do raise the long-term real ex post rate of 
interest. 
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4.4.2 The Budget Deficit and Trade Deficit Models 
 Zietz and Pemberton (1990) investigated the impact of the budget deficit on the 
trade deficit in the U.S. They utilized a simultaneous equation model and used data from 
1972:4 to 1987:2. This model is specified as below: 
 

S (r, ms, ep , df, y) = D (r, k, ep , y)   (17) 
 
Where, S is the supply of bonds, D is the demand for bonds, r is the interest rate, ms is 
the money supply, k is the accumulated balance on current account, ep is the expected 
inflation rate, and df is the federal government budget deficit. They found that the 
budget deficit had a positive impact on the trade deficit. 
 Abell (1990b) empirically studied the linkage between the budget and trade 
deficits in the U.S. using data from 1979 to 1985. A vector autoregressive model (VAR) 
was used to test the relationship between the variables. The following national income 
accounting identity was used to analyse the relationship between the budget deficit and 
the trade deficit: 
 

NCF = CA = (G-T) + (I-S)   (18) 
 

Where, NCF is net foreign capital inflows into the U.S., CA is the current account of the 
balance of payments, G is government spending, and T is government tax revenue, I is 
domestic private investment spending, and S is domestic private saving. This study 
concluded that budget deficits influence trade deficits indirectly rather than directly. 
Evidence is obtained through causality testing and impulse response functions that the 
“twin deficits” are connected through the transmission mechanisms of the interest rate 
and exchange rate. The model indicates that reducing the size of the budget deficit may 
prove to be at least as effective as exchange rate intervention for the purpose of 
reducing the size of the merchandise trade deficit (p. 81). 
 Kearney and Monadjemi (1990) analysed international evidence on the impact 
of the budget deficit on the trade deficit from eight industrial countries over the period 
of 1972:1-1987:4. The primary technique used was vector autoregressive (VAR) 
models. The following equations were used in constructing the model: 
The first equation is: 
 

FIMEXICICY ggpp +−++++=    (19) 

 
 The equation above explains how domestic output (Y) is divided between 
private consumption ( pC ), private investment ( pI ), government expenditure for 

consumption and investment purposes ( gC  and gI  respectively), exports and imports of 

goods and services ( EX and IM , respectively), and the interest that is payable on the 
country’s net ownership of foreign assets ( F ). 
 This identity was rewritten by defining the government’s fiscal deficit (DEF) as 
the sum of its expenditures less tax revenue (T), and the current account balance deficit 
of the balance of payments (CUR), together with private savings (Sp), which shows the 
following: 
 
 DEF = Cg + Ig –T 
  CUR = -(EX – IM + F) 
 Sp = Y - T - Cp 
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 Substituting these definitions into the first identity yields the following twin 
deficit relationship: 

 
CUR = (Ip – Sp) + DEF   (20) 

 
 This relationship describes the current account deficit in terms of the difference 
between private investment and savings (Ip – Sp) plus the government’s fiscal deficit. 
The findings that emerge from their empirical analysis19 of eight countries can be 
summarised as indicating the existence of a temporary twin deficits relationship 
between the stance of fiscal policy and performance on the current account of the 
balance of payments, which does not persist overtime. In addition, “substantial 
international evidence of reverse causation is uncovered, along with the existence of 
complex short-term adjustment dynamics that are not invariant to the government’s 
financing decisions, and are capable of inverting the twin deficits relationship for 
substantial periods of time”(Kearney and Monadjemi, 1990, 217). 
 Al-Khedair (1996) examined the relationship between the budget deficit and trade 
balance in the seven major industrial countries (G-7) over the period of 1964-1993 
using the following trade balance model: 

 
TBGDP = b0 + B1BDGDP + B2NER + b3MS + B4TT   (21) 

 
Where, TBGDP is the trade balance, BDGDP is the budget deficit, NER is the nominal 
exchange rate, MS is the money supply, and TT is the terms of trade.  
 This study found that the budget deficit appeared to worsen the trade balance in 
Canada. In Italy and the U.S., the trade balance improved with the budget deficit. But, 
overall, the results indicated that the increase in the budget deficit seemed to lead to an 
increase in the trade balance deficit (Al-Khedair, 1996, p.132). 
 Mohammadi (2000) examined the empirical validity of the conventional and the 
Ricardian views regarding the potential impact of budget deficits on the foreign trade 
balance. According to the conventional view, given the path of government 
expenditures, substitution of budget deficits for current taxes increases the foreign trade 
balance deficit. In contrast, the Ricardian view suggests that the higher budget deficit is 
offset by an equal increase in desired private saving. Hence, the trade balance remains 
unaffected. The author uses cross-sectional data for a sample of 67 countries over the 
period 1975-95. He used the following empirical model, which captures the 
distinguishing features of the two theories, 
 

,543210 iiiiiii ugyagmaeagsabsaatb ++++++=    (22) 
 
Where tb  is a measure of the trade surplus, bs  is the government budget surplus, gs  is 
government expenditure, e  is the real exchange rate, gm  is the growth in money stock, 
gy  is growth in real income, u  is an error term, and i (i = 1, …, n) is a country 
subscript. Their empirical results indicate a positive and significant long-run link 

                                                
19 See Kearney and Monadjemi (1990, pp. 207-208) for details about the empirical results for the twin 
deficits equations for the VAR model used in their study. 
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between the government budget surplus and the trade balance. Therefore, the data seem 
to strongly support the neoclassical and Keynesian prediction.  
 
4.4.3 Economic Growth and Other Macroeconomic Variables Models 
 The impact of the budget deficit on economic growth is theoretically explained 
through the effect of the deficit on the flow of money into the economy and through the 
supply side (infrastructure, education, etc). The more that government expenditures 
exceed revenue the more money will be circulated in the economy, which leads to 
higher employment and output (McCandless, 1991). 
 Recent studies, for example the World Economic Outlook (IMF, 1996); 
concluded that during the mid-1980s a group of developing countries with high fiscal 
imbalances had significantly lower economic growth than countries with low to medium 
budget deficits. According to Shojai (1999), deficit spending that is financed by the 
central bank can also lead to inefficiencies in financial markets and cause high inflation 
in the developing countries. In addition, budget deficits distort real exchange rates and 
the interest rate, which in turn undermines the international competitiveness of the 
economy. Nevertheless, in the face of market failures, some studies have pointed to the 
beneficial effects of government spending on infrastructure, health, education, and 
productive development projects. The pioneering work of Rao (1953) indicates that 
government spending on productive development projects in developing countries is not 
as inflationary as it might be assumed because of the greater output growth. Eisner and 
Pieper (1987) report a positive impact of cyclically and inflation-adjusted budget 
deficits on economic growth in the United States and other Organization for Economic 
Cooperation and development (OECD) countries. 
 More recently, Nelson and Singh (1994) used data on a cross section of 70 
developing countries during two time periods, 1970-1979 and 1980-1989, to investigate 
the effect of budget deficits on GDP growth rates. The GDP growth rate is used as the 
dependent variable. Among the explanatory variables in this study are government 
budget deficits, government revenue, defence spending, domestic private and public 
investment, population growth rate, per capita income, education, and the inflation rate. 
They used the following equation to estimate the relationship between growth and the 
public policy variables: 
 

PUBINVPVTINVGREVDFEXDFCTGDPG 543210 ββββββ +++++=  

εβββββ ++++++ PCGNPDOILINFLEDUCPOPG 109876    (23) 
  
 Their results suggest that defence spending and private investment have had a 
significant positive impact on economic growth both in the 1970s and the 1980s for the 
countries analysed. Government revenue had a negative impact on growth. The 
education variable provides no conclusive effects. Public investment had a positive 
impact on economic growth in the 1980s but had no impact in the 1970s. This study 
concludes that the budget deficit had no significant effect on the economic growth of 
these nations in the 1970s and 1980s (Nelson and Singh, 1994, 183-184). 
 Burney and Akhtar (1992) empirically examined the effects of budget deficits on 
the exchange rate in Pakistan over the period 1971-72 to 1989-90 by using the following 
functional real exchange rate model: 
 

( )BDiiYTOTfe fdfd ,,,, −−= ππ  0,0,0,0,0 54321 ><>>> fffff  … … (24) 
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Where e is the real exchange rate; dπ and fπ are, respectively, domestic and foreign 

inflation rates; TOT is the international terms of trade, i.e. export prices relative to 
import prices; Y is level of economic activity (national income); di and fi are, 

respectively, domestic and foreign interest rates; and BD is the budget deficit. The 
equation (24) is estimated in linear form using the OLS method.  
 The results of this study indicate “that in the case of Pakistan, government 
budget deficits have influenced the real exchange rate directly as well as indirectly 
through the price level” (Burney and Akhtar, 1992, 879). 
 Roubini and Sachs (1989) studied the effects of the growth slowdown, the rise in 
unemployment, and the higher interest rates on the increased budget deficits after 1973 
in OECD countries. They estimated a pooled cross-section time-series regression model 
expressed as below: 
 

( ) ( ) ( ) ( ) ( ) ititititittiit vParbdandaUdabdaabd +∗+∗+∗+∗+∗+= − 54321,10    (25) 

 
Where, ( )itbd  is the annual deficit (measured as the change in the debt-GDP ratio), 

( )1, −tibd  is the lagged deficit, ( )itUd  is the change in the unemployment rate, ( )itnd  is 

the change in the GDP growth rate, ( )ttit nrdb −∗  is the change in the real interest rate 

minus the growth rate, multiplied by the lagged debt-GDP ratio, itP  is a political 
variable (an index for country i at time t, that measures the degree of political cohesion 
of the national government), itv  is an error term, i denotes country, t denotes time, and 
d(x) denotes the change in variable x. 
 The results of this study suggested “ the shocks that hit the macroeconomies of 
the industrial countries, particularly slower growth and higher unemployment after 
1973, and higher real interest rates in the 1980s, all contributed to a jump in the budget 
deficits of the industrial countries” (Roubini and Sachs, 1989, p. 922). 
 Arora and Dua (1993) studied the effects of budget deficits on investment and 
on trade deficits during the period from 1980 to 1989. They utilized the following 
functional model: 
 

Xt = f (D/Y, m, y, e)   (26) 
 
Where, Xt is the dependent variable, D/Y is the ratio of the budget deficit to GNP, Y is 
GNP, m is the percentage change from the previous period in real GNP, and e is the 
percentage change from the previous period in the real exchange rate. This study 
suggests that “higher budget deficits crowd out domestic investment and increase trade 
deficits”(Arora and Dua, 1993, p. 42). 
 Karras (1994) studied the effects of budget deficits on money growth, inflation, 
investment, and real output growth. He used pooled annual data from 32 countries 
covering periods from the 1950s to the 1980s. This study concludes that deficits do not 
lead to inflation through monetary expansion; deficits are negatively correlated with the 
rate of growth of real output; and increased deficits do appear to retard investment 
usually after one or two years. 
 Al-Khedair (1996) studied the relationship between the budget deficit and 
economic growth in the seven major industrial countries (G-7). The data utilized in this 
study covered the period from 1964 to 1993. He used the following economic growth 
model: 
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EG = c0 + c1BDGDP + c2MS + c3NER + C4TT + c5FDIGDP   (27) 
 
Where, EG is economic growth, BDGDP is the budget deficit, MS is the money supply, 
NER is the nominal exchange rate, and FDIGDP is foreign direct investment. He found 
that the budget deficit has a significant positive impact on economic growth in France, 
Germany, and Italy. 
 Overall results concluded that the budget deficit seems to positively and 
significantly affect economic growth in all the seven major industrial countries (Al-
Khedair, 1996, p. 132). 

  
 
5 Summary and Conclusions 
 In summary, this paper has reviewed the extensive literature examining the 
relationship between budget deficits and economic variables, concentrating on 
theoretical debates, empirical studies, and econometric models. It can be concluded 
from the empirical studies (e.g. Barro (1991); Arora and Dua (1993); Nelson and Singh 
(1994); Kelly (1997); Aschauer (1989b); Argimon et al. (1997); Ghali and Al-Shamsi 
(1997); Bahmani (1999); Ahmed and Miller (2000); among others) presented in this 
papare dealing with the impact of public investment on private investment and 
economic growth, that one of the important outcomes from these studies showed that 
cross-section analysis cannot capture the country specific nature of the government 
spending and growth relationship. Moreover, time series analysis reveals the causal 
relationship between variables, while cross-section analysis can identify correlation but 
not causation between variables.  

In general the key outcomes from the studies presented in this chapter indicated 
that both the method of financing and the components of government expenditure could 
have different effects. Therefore, it is crucial to distinguish between current and capital 
expenditure when evaluating the impact of fiscal policy on private investment and 
output growth. Thus, overall results from the empirical literature with respect to the 
impact of public investment on private investment and growth are ambiguous but the 
bulk of the empirical literature finds a significantly negative effect of public 
consumption expenditure on growth, while the effects of public investment expenditure 
are found to be positive although less robust. 

The major outcomes from the empirical studies (e.g. Dwyer (1982); Darrat 
(1985); Ahking and Miller (1985); Choudhary and Parai (1991); Dogas (1992); 
Hondroyiannis and Papapetrou (1994); Karras (1994); Metin (1998), Darrat (2000); 
among others) examining the relationship between budget deficits and inflation, showed 
strong evidence that the budget deficit financed through monetisation and a rising 
money supply could lead to inflation. However, the inflationary effect of government 
deficits depends upon the means by which the deficit is financed and the impact of that 
on aggregate demand. 
 The evidence from a range of detailed studies (e.g. Volker (1984); Laney (1986); 
Bundt and Solocha (1988); Evans (1988); Abell (1990b); Kearney and Monadjemi 
(1990); Tallman and Rosensweig (1991); Bachman (1992); Arora and Dua (1993); Kasa 
(1994); Al-Khedair (1996); Islam (1998); Khalid and Guan (1999); Egwaikhide (1999); 
Piersanti (2000); among others) with respect to the impact of the budget deficit on the 
trade deficit (the twin-deficit), reported in this chapter, has been mixed. The 
methodology used to analyse the above issue varies from well-specified theoretical 
models to using a simple one-to-one relationship between the budget deficit and current 
account deficit. Furthermore, the empirical findings investigating the relationship 
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between budget deficits and trade deficits are ambiguous, as are the theoretical ones, in 
both developed and developing countries. Even though the overall results are 
inconclusive, it is worth noting here that the majority of these studies found evidence 
towards supporting the twin deficits relationship arising through the exchange rate. Thus 
the key outcome from all of these studies indicated strong evidence towards supporting 
the Keynesian proposition (conventional view) which suggests that an increase in the 
budget deficit would induce domestic absorption and, hence import expansion, causing 
a current account deficit. 
 Empirical investigations (e.g. Bundt and Solocha (1988); Burney and Akhtar 
(1992); Bohn (1992); Meltzer (1993); Hakkio (1996); Stoker (1999); among others) of 
the impact of budget deficits on the exchange rate are as inconclusive as the theoretical 
arguments. The major conclusion from the empirical studies examining the relationship 
between the budget deficit and the exchange rate showed strong evidence, in both 
developed and developing countries, generally supporting the conventional 
macroeconomic theory, rather than the Ricardian equivalence proposition which holds 
that large deficits have no real adverse macroeconomic effects. It can also be concluded 
from the empirical findings that the effects of budget deficits on exchange rates depends 
on the way of funding the deficits, whether through taxation or through money growth.    
 In addition, as we have seen in this paper, many studies examined the 
relationship between the budget deficit and interest rates by using an IS-LM framework 
among other models such as the loanable funds model. The evidence from a range of 
detailed studies (e.g. Feldstein (1982); Dwyer (1982); Evans (1985); Makin (1983); 
Aschauer (1985); Mascaro and Meltzer (1983); Hutchison and Pyle (1984); Monadjemi 
(1989); Cebula (1988); Giannaros and Kolluri (1989), Findlay (1990); Al-Saji (1993); 
Cebula and Rhodd (1993); Al-Khedair (1996); Liargovas et al. (1997); Knot and de 
Haan (1999); Vamvoukas (2000); Modeste (2000); Cebula (2000); among others) with 
respect to the impact of the budget deficit on interest rates are mixed. Part of the 
conflicting results can be explained by differences in the choice of variables, 
methodology and the sample period. Thus, the key outcomes from the empirical studies 
investigating such a relationship indicated strong evidence towards supporting the 
Keynesian model of a significant and positive relationship between budget deficits and 
interest rates. 
 Thus, it can be concluded from this paper that, ironically, the empirical evidence 
does not shed any definitive light on the relationship between the budget deficit and 
economic variables, as with the theoretical analysis. Overall, from the studies presented 
in this paper, with respect to the relationship between the budget deficit and economic 
variables, the evidence is inconclusive. It seems that, depending on how the budget is 
measured, the econometric model adopted, the econometric technique/methodology 
adopted, and the period/country of study, different conclusions can be reached. 
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