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Federal government budget deficits and federal government 

debt have been the cause of controversy and debate in 

recent years. Economists have argued over the effects of 

government debt and government deficits in the economy. Of 

particular interest is the view that associates large 

government deficits and government debt to higher rates of 

interest and to reduced private investment in the economy. 

An alternative view contends that federal budget deficits 

and federal debt have no effect on interest rates and 

private investment in the economy. Statistical techniques 

were used to test both views regarding the effects of 

budget deficits. 
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CHAPTER I 

INTRODUCTION 

In recent years the issue of large federal government 

deficits and federal government debt has been highly pub

licized and debated by economis~s, politicians, and the 

general public. A recent estimate of the federal govern

ment debt was 1.6 trillion dollars and federal government 

deficits amounted to over 226 billion dollars. The impli

cations of these large government deficits and government 

debt for the economy are not fully understood, thus domes

tic and foreign policy formation become difficult. Accord

ing to one view the large government deficits and the 

increased government debt put upward pressures on domestic 

interest rates thus crowding out private spending and 

slowing capital formation. Internationally, the domestic 

deficit and the higher rates of interest attract foreign 

capital leading to appreciation of u.s. dollars worsening 

the balance of payments situation for the United States. 

Others argue that the debt and deficits are not to blame 

for the current interest rates and too much emphasis should 

not be placed on them. In the decade of the 1980's, the 

debate of whether government debt and government deficits 

have economic consequences has become very intense. 

1 
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The objective of this thesis is to analyze the two 

major arguments regarding the effects of government defi

cits on the economy. This study also contains an empirical 

analysis of the effects of government deficits on the 

economy. This is accomplished utilizing statistical tests 

to examine the relationship between interest rates, debt, 

and government deficits. 

Chapter II first defines government budget deficits 

and government debt including the various measures of these 

variables that take into account changing interest rates 

and inflation. The methods of financing deficits, the 

implications of government deficits for current and future 

policies are also discussed. 

Chapter III discusses the two predominant views regar

ding the economic effects of government budget deficits. 

In addition to a description of the traditional view of the 

crowding out effect and the various types of crowding out, 

the chapter also outlines the Ricardian Proposition which 

implies debt-neutrality and claims that government deficits 

have no real economic effects. 

Chapter IV defines the empirical tests used to link 

interest rates to government deficits. Two approaches are 

utilized in the empirical analysis. One approach involves 

the estimation of a reduced form interest rate equation and 

the other applies causality tests to determine the causal 

links between deficits and interest rates. 



3 

Chapter V includes concluding remarks and suggestions 

for research in this area. 



CHAPTER II 

GOVERNMENT BUDGETS AND DEFICITS 

This chapter first defines government debt, government 

deficits, and various measures of these variables which 

take into account the effects of :changing market interest 

rates and inflation. The chapter further describes alter

native methods of financing government deficits and their 

impacts on economic activity. Finally, the chapter dis

cusses the importance of government deficits and the in

fluence of deficits on the formulation of future economic 

policies. 

Definition of Government Debt and Deficit 

Government Debt 

In ordinary accounting practices debt may be defined 

as total liabilities minus total assets. The government 

debt is also a balance sheet relationship between govern

ment financial assets and government liabilities. Typi

cally, government debt is calculated using par values of 

government obligations. According to Eisner and Pieper 

(1984) a necessary first step in arriving at accurate 

measures of government debt is to convert par values to 

market values because a substantial portion of the govern-

4 
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ment debt is in the form of long term securities and 

changing interest rates may cause sharp differences between 

the par and market value of debt. 

According to Eisner and Pieper's (1984) study, the 

gross public debt figure must be adjusted by other lia

bilities of the U.S. government, liabilities of credit 

agencies, liabilities of the Feder~l Reserve, and debt held 

by the Federal Government to produce total u.s. government 

liabilities at par value. When the market conversion is 

applied to the par value, total u.s. liabilities of $1,220 

billion are adjusted to $1,154 billion. This accounts for 

interest rate change and long-term government liabilities. 

Total u.s. government financial assets at par valued $592 

billion in 1980. Adjusting for market values and including 

the adjusted market value for gold and other assets results 

in total U.S. government financial assets at market value 

of $707 billion in 1980. The adjustments to U.S. govern

ment liabilities and government assets thus affect U.S. 

government net debt. The u.s. government net debt at par 

was $628 billion compared to the market value of u.s. 

government net debt of only $448 billion. Interestingly, 

u.s. gross public debt is almost twice u.s. government net 

debt. Real debt remained quite stable during the 1946 to 

1980 period. According to Eisner and Pieper (1984) real 

debt actually declined from $539 billion to $496 billion 

measured in 1972 dollars. 
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Government Deficits 

Deficits on the other hand measure the flow aspect of 

government expenditures and revenues. Barth and Morrell 

(1982) express a simple government deficit as: 

(2.1) D = G + iB - T 

where D is the government deficit in nominal terms, T is 

the tax revenues of the federal g9vernment, G is the total 

government expenditures on goods and services as well as 

transfers, and iB the interest payments on government debt 

outstanding. Deficits will occur if G + iB > T and a 

surplus will befall the government when T > G + iB. the 

flow of revenues and expenditures is thus different from a 

measure of government debt at a point in time. When de

fining deficits, one must consider the reporting method 

used. The two concepts used are the unified budget concept 

and the national income and product accounts (NIPA) method. 

The unified budget method uses a cash basis and reports 

income when it is received and expenditure when it is paid 

out. The NIPA method uses accrual accounting methods to 

show income and expenditures in the period earned and 

incurred rather than when actual cash changes hands. An 

alternative definition of the government deficit is pre

sented by Kotlikoff (1984) who defines it as •intergenera

tional transfer policies.• Kotlikoff (1984) argues that 

the conventional view as defined above provides little 

basis for a systematic discussion of government policy, and 
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redistribution among generations serves as a more appro-

priate basis for policies pertaining to deficit financing. 

Kotlikoff describes the potential problem of fiscal illu-

sion which could occur when too much emphasis is placed on 

the Barth and Morrell formula given in equation (2.1). 

Should policy makers decide to collect a lump sum head tax 

and simultaneously pay out lump .sum transfer payments to 
• 

each taxpayer in the future instead of issuing bonds, the 

government may report zero deficit because taxes are higher 

and bond issues are lower. Potentially large economic 

deficits may still exist because of the government transfer 

payments made to older generations. When analyzing govern-

ment deficits, it may be appropriate to look at real defi-

cits versus nominal deficits particularly in inflationary 

times. Buiter (1983) points out that conventionally 

measured public sector deficits may be offset by a reduc-

tion in the real value of the government's nominal liabili-

ties due to inflation. Higher interest rates, lower debt 

market values, higher gold prices, and inflation distort 

the real value of government debt and government deficits 

(see Eisner and Pieper, 1984). Barth and Morrell (1982) 

state that inflation is essentially a tax on government 

monetary and bond liabilities. Inflation constitutes a tax 

on government monetary and bond liabilities whether it is 

anticipated or not. In 1981 the unified federal budget 

deficit was $-57,932,000. However, it is -2.03 million 
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when calculated as a share of GNP. The federal debt 

holdings by the public in the same year amounted to 

$669,968,000 compared to a debt of 23.44 million as a share 

of GNP (see Barth and Morrell, 1982). Measurement of the 

deficit using the (NIPA) method shows that nominal deficits 

are more than true real deficits (see Barro, 1984). 

Methods of Financing Deficits 

The Treasury has five methods of financing government 

deficits, but two principal methods are used. 

Two Principal Methods 

The first financing method involves the sale of 

federal government secUrities to the nonbank public. when 

the Treasury spends the money proceeds from the bond issue, 

it increases the public's net financial assets (Branson, 

1979, Barth and Morrell, 1982). The second principal 

method used is the sale of government securities to the 

Federal Reserve. Open market operations conducted through 

security dealers in New York which involve the sale of 

government bonds to the Federal Reserve result in an in

crease in the reserves of commercial banks, other deposi

tory institutions, and coins plus currency in circulation 

(Barth, 1982). Thic thus increases the monetary base and 

the money supply in the economy. Federal Reserve purchases 

of government securities thus results in the monetization 

of the government debt (Barth, 1982). The sale of 
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government securities to the nonbank public is known as 

bond financing and when security dealers sell government 

securities to the Federal Reserve the deficit is said to be 

monetized. 

Other Methods 

The other three methods of finance are described by . 
Branson (1979). The first meth'od involves the sale of 

government bonds by the Treasury directly to commercial 

banks. This method of finance does not alter bank re-

serves, but bank lending to the public may be reduced 

because commercial banks must make room for the additional 

government securities. The second method of finance re-

quires the Treasury to draw down its checking account 

balances at commercial banks. This method causes an in-

crease in the money supply because the public holds more 

demand deposits and the Treasury holds less demand 

deposits. Deposits of the Treasury are not included in the 

money supply whereas deposits of the public are included in 

the money supply. The last method described by Branson 

(1979) involves the Treasury drawing down its balances at 

the Federal Reserve. This would have the same impact upon 

the monetary base as when the Treasury sells bonds through 

its security dealers to the Fed. Barth and Morrell (1982) 

modify equation (2.1) to capture the methods of financing 

as follows: 
(2.2) D = dB + dM = G + iB - T 
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where dB represents positive changes that accrue from bond 

financing and dM includes changes from money financing. 

Deficits may be financed by bonds only, money only, or by 

both money and bonds. Barth and Morrell (1982) further 

adjust the equation by accounting for real deficits and 

alter the nominal measure of deficits as follows: 

(2.3) Real D = d(B/P) t d(M/P) = G/P + 

r B/P - zM/P - T/P 

where P is the price level, r is the real rate of interest, 

and z is the inflation rate. Real Deficits are measured by 

changes in the real value of government bonds plus the real 

value of government liabilities. An alternative to the 

above formula is outlined by Blinder (1983): 

(2.4) d H/dt + dB/dt = G + rB - T(y) 

where H is high powered money or the monetary base, B is 

publicly held bonds, G is nominal government purchases, r 

is the nominal interest rate, and T is nominal receipts 

which is a function of nominal income. One must simply 

divide equation (2.4) by the price level and include infla

tion and its effects on money financing to derive equation 

(2.3). 

Importance of Budget Deficits 

The Effects of Deficits 

There has been little agreement among economists as to 

the effect of deficits on the economy. Several studies 
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support the view that the u.s. need not concern itself with 

deficits because they do not have a significant impact on 

GNP, consumption, or interest rates. Others argue that not 

enough is yet known of the consequences deficits impact, 

therefore policy formulation should be taken cautiously. 

Table (2.1) reproduces data provided by de Leeuw and 

Holloway (1983). Their study sho~s the effects of discre

tionary policies and the automatic effects of inflation on 

tax receipts and government expenditures. Data from 

various issues of the Business Conditions Digest illustrate 

the magnitude of federal deficits over recent years. The 

recent past shows continuing increases in the deficit at 

the federal level. Interestingly, state and local govern

ment have surpluses during the recent past. 

Using the NIPA basis, de Leeuw and Holloway (1983) 

construct a cyclically adjusted component for the federal 

budget deficit which measures discretionary fiscal policy 

and noncyclical factors affecting the government's budget. 

Holloway and de Leeuw introduce a middle expansion trend 

GNP to take the place of the standard potential GNP esti

mate. Table (2.1) shows the cyclically adjusted federal 

receipts and expenditures from 1955:1 through 1985:4. 

Based on the data, in the fourth quarter of 1982, the 

deficit-to-GNP ratio matched or exceeded the ratio in all 

previous quarters except for the second quarter of 1975. 

The rise in the deficit-to-GNP ratio is evidenced by the 
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decline in the receipts-to-GNP ratio. 

Holloway (1986) in another study states that the rise 

in the cyclically adjusted deficit-to-GNP ratio also has 

affected the rise in the cyclical debt-to-GNP ratio. The 

rise in debt-to-GNP is associated with higher interest 

rates and a decline in the capital-output ratio. 

to data from the Business Conditions Digest, 

According 

federal 

government expenditures and federal government receipts 

have increased steadily from 1959 through 1985. In the 

1980's, expenditures have increased much faster than re

ceipts. This is illustrated by the increase in deficits 

from around $20 billion in 1979 to around $220 billion in 

1985. State and local governments have experienced in

creases in both receipts and expenditures in the 1959 to 

1985 time period. However, the states and municipalities 

are experiencing surpluses rather than deficits. federal 

government deficits have fluctuated during the 1980's to a 

much greater degree than have the surpluses of local and 

state governments. 

From Business Conditions Digest, a few percentages can 

be derived showing deficits as a share of GNP. A compari

son of 1979, when the deficit was quite low, to 1985, when 

deficits are higher, shows 1979 deficits to be .8% of GNP 

and 1985 deficits to be 5.5% of GNP. When one compares 

expenditures and receipts as a percentage of GNP, it can be 

seen that in 1985 expenditures account for 25% and receipts 
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for 20% of GNP. In 1979 the figure was approximately 20% 

for expenditures and receipts (see Business Conditions 

Digest, 1986). 

Future Policy Considerations 

Monetarists argue that as long as deficits are 

financed by bonds then there will be no inflationary effect ' 

upon the economy. The Ricardian Proposition is the concept 

that taxes and public loans such as bonds are equivalent. 

This equivalency is supported by the idea that future 

generations must pay taxes for financing interest payments 

on bonds issued in the present. If the government imposed 

a one-time lump sum tax this would be equivalent to a bond 

issue (see Buchanan, 1958). Barro (1974) goes further and 

says that government bonds may only be net wealth if their 

value exceeds future tax liabilities. As net wealth, bonds 

may have an impact on prices, output, and inflation in the 

economy. McCallum (1984), however, describes the case of 

continued bond-financing by the federal government which 

results in a permanent deficit and a breakdown of the 

Ricardian Proposition. Barro (1976) supports this state

ment in his reply to Feldstein where he states that if 

bonds are issued without bounds then the debt would out

strip the government's taxing capacity on the public. 

Why do budget deficits and debt create such an interest for 

economists and the public? On the one hand, economists 

claim that future deficits affect future federal 
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tax and expenditure policies. On the other hand, deficit 

spending policies may have no effect on the economy, if 

the present value of real government expenditure equals the 

present value of real tax receipts (see Miller, 1982). 

Blinder (1983) indicates that deficits and monetization 

decisions have an impact on the choice of policy used in 

the future. Further, he states that nonmonetization may 

lead to larger deficits in the future because government 

budgets must inherit larger interest payments. This policy 

may also cause future tax increases and/or cuts in spending 

(Barro 1974). Sargent and Wallace (1981) argue that non

monetization may eventually lead to greater monetary expan

sion and this may be inflationary. Blinder (1983) goes 

further to argue that the nonmonetized deficits, such as a 

tax cut financed by issuing new bonds will require some or 

a combination of these policy adjustments: 

(1) Increases in future taxes. 

(2) Decreases in future government expenditures. 

(3) Increases in future money creation. 

(4) Increases in future issues of interest-bearing 

national debt. 

A more detailed discussion of the effects of govern

ment deficits is provided in Chapter III. 



CHAPTER III 

THE ECONOMIC EFFECTS OF GOVERNMENT BUDGET DEFICITS 

This chapter discusses two predominant views in the 

economic literature regarding the economic effects of 

government budget deficits. One: view claims that govern

ment bonds are perceived as net wealth by the public and, 

therefore, have real effects in the economy. On the other 

hand, the second view assumes that bonds are not wealth. 

The crowding out and crowding in effects of government 

deficits associated with the former view are defined and 

explained in detail. Financial crowding effects are also 

described. The Ricardian Proposition describing the second 

view is presented and discussed in the last part of the 

chapter. 

The previous chapter dealt with the basic definition 

of debt and deficits, and with the importance of budget 

deficits for economic policy. One area that has been the 

subject of controversy is the effect of government budget 

deficits on private savings and private investment. When 

the government expands the deficit with a debt issue, the 

government competes with the private sector for the accumu

lated savings of the public, possibly forcing interest 

rates up and thus diverting funds away from private invest-

16 
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ment. The public sector is then said to crowd out private 

investment in the economy. 

Benjamin Friedman (1978), Hoelscher (1983), Barth and 

Morrell (1982), de Leeuw and Holloway (1983), and others 

have studied this proposition extensively. Their analysis 

of the crowding out effects is. based on considerations 

related to the methods of fina~cing deficits and to the 

issue of government bonds being considered net wealth. 

Barth and Morrell (1982) point out that money financed 

deficits are not associated with any crowding out, but that 

crowding out is a result of bond financed deficits as long 

as bonds are net wealth. For example, Barth and Morrell 

(1982) state one view according to which bond financing 

increases private wealth since bonds represent a component 

of that wealth. This increase in wealth then increases 

consumption and money demand and leads to increases in 

interest rates and future capital investment in the private 

sector is "crowded out." Hoelscher (1983) does not specify 

the means of finance in his study, but simply analyzes the 

short run effect of federal borrowing. The result of 

Hoelscher's tests feature no significant relation between 

federal borrowing and the interest rate. The remainder of 

this chapter views the question of whether or not govern

ment bonds are indeed net wealth. There are two major 

views that analyze government deficits and their affects 

upon economic performance. We will refer to these views as 
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the traditional view and the Ricardian Equivalence Theorem. 

The Traditional View 

Definition and Explanation 

The traditional view recognizes bonds to be a compo

nent of net wealth in the economy. According to this view, 

when the government issues interest-bearing debt the public 

perceives the debt as wealth. Tne increase in wealth has a 

positive affect on consumption thus driving up interest 

rates which leads to a negative affect on investment 

demand. Analysis of a simple output equation such as 

(3.1) Y = C(Y-T) + I(r) + G 

shows that a cut in taxes increases consumption but invest

ment demand may become depressed and "crowded out" because 

of a rise in interest rates brought about by the higher 

level of consumption. Assuming that the public debt is 

part of wealth, deficits financed by bonds should also 

bring about increased consumption demand, higher prices and 

interest rates, thus lowering private investment demand. 

Crowding out thus occurs when a fiscal policy stimulus 

loses its initial expansionary effect on the economy due to 

a shift in resources. Canto and Rapp (1982) discuss that 

this traditional theory implies that government bonds com

pete with private securities that would have otherwise been 

purchased. Furthermore, if the private sector has any 

investment funds available after the purchase of government 

bonds, the amount would be much smaller than would other-
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wise have been available. In other words, the private 

sector's capital investments would decrease due to the 

increase in government bonds. This is the traditional view 

of the crowding out effect. The pie diagrams below illus-

trate in a simple way the crowding out effect. Assume that 

C is consumption, G is government spending, and I 

investment. 

i 
I 

G ! 

I G I c c k 
' 

~ 
~ 

I I 

Figure (3.1) Crowding Out of Private Investment 
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The classical crowding out theory calls for increases in 

both C and G, but a reduction in I. Figure (3.2) shows 

this relationship. Using Canto and Rapp's graph, one can 

see the crowding out of private investment by government 

debt. 
Rate of 
Return 

s 

I 

Investment and 
Savings 

Figure (3.2) Crowding Out of Private Investment 
By Government Debt 

In the above figure, I denotes private sector investment, 

and S denotes private sector savings. If the government 

issues debt, equilibrium will be disturbed. Furthermore, 

bond prices drop causing interest rates to rise and private 

savings to increase to s 1 • At the same time investment 

falls from Io to I 1 , and private investment is crowded out. 

If crowding out exists and government bonds are a component 

of wealth, then Friedman's (1978) study describing two 

types of crowding out or crowding in need to be reviewed. 
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Financial and Real Crowding Out 

The first part of this section defines the types of 

crowding out and crowding in as presented by Benjamin 

Friedman (1978). 

In real terms, crowding out refers to the increased 

government claims on resources that replaces the private 

sector's use of some resources , to produce output in the 

economy. Crowding in occurs when resources are under-

utilized and government spending causes increased activity 

in the real private sector rather than a substitution of 

government output for private output. 

On the other hand, Friedman (1978) focuses on the 

means of financing deficits. Deficits that are financed by 

interest bearing bonds rather than money financing may lead 

to two types of crowding out. Financial crowding out may 

occur through changes in the demand for money or changes in 

the wealth component in people's portfolios. According to 

Friedman (1978) once spending is increased or taxes cut the 

resulting deficit will cause the demand for money to in

crease. Assuming a fixed money supply requires a change in 

another economic variable to bring about a decrease in the 

money demand. So an increase in the interest rate earned 

by bonds that finance the deficits will drive money demand 

back down to the original level. This will clear the money 

market, but part of the initial government stimulus is 

choked off because of the higher interest rate and decline 
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in private investment. 

Transactions Crowding Out 

The following model is used by Friedman (1978) to 

illustrate transactions crowding out and to show portfolio 

crowding out behavior. 

(3.2) C =Co+ c1 (Y-T), O<C1 <1 

(3.3) I = io + i 1 r 1 i<O 

(3.4) Y = C + I + G 

The above equations represent the goods market and can be 

solved for the IS curve. The following are the money 

market equations: 

(3.5) MD = M0 + m1Y + m2r 

(3.6) MD = M 

C = private consumption spending 

G = government purchases of goods and services 

I = private investment spending 

MD = demand for money 

r = "the interest rate" on nonmoney claims 

T = taxes 

Y = income (total spending) 

M = money supply 

FriediTan assumes unemployed resources and disregards accel-

era tor effects. The IS curve is: 

( 3. 7 ) co + lo - c T + G 

c~ cJ y = 1 
+ r 

1 - c1 
The LM curve is: 

( 3. 8) y = M - Mo 

~ r 

M1 
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An increase in government spending without crowding out 

would be 
dY 1 

= -----
dG 1-Cl 

This can be illustrated by the following IS-LM diagram. 
r 

-
( 

( 

Yo yl 

-~s 

y 
Y* 

LM 0 

- IS 

Figure (3.3) Transactions Crowding Out 

If interest rates are held constant and the money market is 

not cleared the fiscal stimulus would result in pointy*. 

In order to clear the money and product markets, it is 

necessary to solve equations (3.7) and (3.8) for its 

equilibrium point. 
( 3 _9 ) y = (M2 CO + M2 i 0 - il M0 ) - M2 c1 T + iM + M2 G 

M2 (1-C1 ) + ll Ml 
Taking the total derivative of equation (3.9) results in: 

( 3. l 0) dY M2 
~--~--~--~--~~ 

M2 (1-Cl + i 1 M1 ) dG = 
Friedman (1978) depicts two aspects of transactions 

crowding out. The first is if m2 = 0, and LM is vertical 
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because of an interest inelastic money demand, then G has 

no effect on Y. Graphically: 

r LM 

y 

Figure (3.4} Transactions Crowding Out With a Vertical LM 

The IS-LM solution results in a higher rate of interest in 

the economy, but no greater output. The second point is 

since m2FO and as long as i 1FO and m1FO, money demand does 

not depend on income and the constant rate of interest does 

not occur. As long as LM is nonhorizontal and IS non

vertical Y1 will occur. 

Friedman (1978} next develops this model to illustrate 

portfolio crowding effects. According to Friedman, if 

transaction crowding doesn't dampen the fiscal spending 

effect upon the economy then analysis of the public's 

portfolio becomes important. Furthermore, the crowding 

effect may be out or in. 
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Portfolio Crowding Out 

A model is developed by Friedman (1978) depicting 

bonds as part of wealth. Total wealth is defined as 

W = M + B + K, where M is the money stock, B the out-

standing stock of interest bearing government debt, and K 

is the stock of capital. Rather than report the analysis, 

below are listed the conclusions provided by Friedman. 

They are: 

"(1) No a priori evidence suggesting that the 

portfolio effect associated with bond finan-

cing re-enforces or offsets fiscal policy. 

(2) A positive or negative portfolio effect 

depends on a critical substitutability con-

dition. The condition for portfolio 

crowding out ~ = ~ = ( bl \ 
b3 \--rs_7 

is when the bond to money substitution co-

efficient ratio to the substitution coeffi-

cient between bonds and capital is smaller 

than the ratio of the respective wealth 

coefficients of the demands for money and 

capital. The reverse holds true for the 

crowding in effect. 

(3) If the above ratios are identical no port-

folio effects occur. 

(4) If portfolio effects occur then it may off-

set the entire fiscal stimulus. 
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(5) If the wealth elasticity of money demand is 

zero, no portfolio crowding out could occur. 

(6) If bonds and capital are perfect substi-

tutes, then portfolio crowding in cannot 

occur." 

Conclusion two above is depicted by Blinder (1983) in 

another way. Blinder (1983) de~onstrates that wealth in 

the IS-LM model may shift LM leftward and crowd out the 

initial fiscal spending because of the wealth effect on 

money demand. Moreover, bond financing will expand 

national income greater than money financing in a stable 

economy. Blinder (1983) demonstrates this point by taking 

the total derivatives of the budget constraint and shows . 
that the multiplier derived under bond financing is greater 

than that obtained under money financing. Friedman's second 

concluding point, however, incorporates capital and the 

substitutability among assets and suggests that the deter-

mining factor for portfolio crowding-in or crowding-out is 

the substitution ratio. 

Roley (1983) specifies the existence of crowding out 

or crowding in mathematically and assumes that all assets 

are gross substitutes (these assets are corporate bonds, 

money, and capital). Portfolio crowding out/in is deter-

mined by the sign and magnitude of asset substitutability 

which was Friedman's concluding point number (2) and the 

effect of wealth on individual demands. Roley (1983) 
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states that if wealth has no impact on money demand then a 

rise in deficits leads to crowding in and lower corporate 

bond rates. The following diagram illustrates the impact of 

portfolio crowding on the economy. The crowding-out or 

crowding-in of investment is ambiguous and must depend on 

the relative substitutability between assets. 

r 

/ 

LM
1 

(Portfolio Crowding 
Out) 

/ LMO 

(Transactions 
Crowding Out) 

Figure (3.5) Portfolio Crowding Out 

As shown above, the portfolio effects may crowd out the 

initial transactions crowding out. However, the rate of 

interest may rise and according to Friedman (1978) the 

entire fiscal stimulus may be crowded out. Meyer (1982) 

develops a model and develops multipliers that include 

portfolio effects. A major point discussed by Meyer is 

that the wealth effect is typically positive and less than 

one when portfolio crowding out is analyzed. Consequently, 
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interest rates are affected because people want to hold 

both bonds and money in their portfolios. Money exerts 

pressure on the interest rate thus crowding out also in

creases rates. On the other hand, if wealth is not pre

sent, then crowding out will again be described as trans

action crowding out and interest rates will not be affected 

because of any wealth affects on : money demand. 

The Ricardian Equivalence Theorem 

The last section described the traditional view of the 

effects of government deficits which included definitions 

of crowding out, wealth effects of government bonds and 

Friedman's presentation of different types of crowding out 

behavior. In addition to the general definitions of defi

cits, the methods of financing deficits, and the importance 

of government deficits, Chapter II briefly mentioned an

other view of effects of government deficits which is 

discussed below. 

Definition and Explanation 

This view known as the Ricardian Equivalence Theorem 

essentially argues that government deficits do not have 

real effects and cannot force interests rates up and crowd 

out investment spending because government bonds are not 

perceived as net wealth by the public. The possibility of 

bonds acting as wealth could only occur if the present 

value of bond issues is greater than the present value of 
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tax receipts that finance these bonds. According to Barro, 

"Government bonds will be perceived as net wealth 
only if their value exceeds the capitalized value 
of the implied stream of future tax liabilities." 
( 197 4) 

Essentially the Ricardian Equivalence Theorem states that 

current taxes are equivalent - to current deficits and 

greater deficit spending by th~ government today must be 

matched by greater future taxation. 

Barro (1974) argues that the assumption of finite 

lives as a contention that government bonds representing 

net wealth is not valid because older generations accumu-

late government bonds, but leave the future tax liabilities 

to the next generation. Barro demonstrates this by 

assuming that finite lived households really behave like 

infinitely lived ones, and future tax liabilities will, 

therefore, reduce the wealth of the older generations. 

Barro goes even further to demonstrate that the 

assumption of the government as an efficient intermediary 

in the loan or capital markets produces no net wealth. 

This may be attributed to transactions, costs, and tax 

collections or to the diminishing interest rate margins 

between the private and government borrowing sources. 

The Ricardian equivalence viewpoint supported by Barro 

and others essentially recognizes bond financed deficits to 

be the same as future taxes. If this is true, bonds cannot 

possibly be termed wealth. The traditional effects of 
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deficits on the economy don't exist. In other words, 

crowding out cannot take place because bond prices will 

remain unaffected causing no change in private savings and 

private investment. 

An empirical work by Hoelscher (1983) demonstrates 

that short-term interest rates are negligibly affected by 

federal borrowing. Barth, Ideq, and Russek (1985) point 

out that the Ricardian Equivalence Theorem hinges on two 

critical assumptions each of which must be true for the 

theorem to hold. First, all utility functions across 

generations will be affected by fiscal actions during 

current lifetimes, therefore, current taxpayers will adjust 

savings in anticipation of future taxes. Secondly, Barro 

assumes that the present value of government spending 

equals the present value of taxes implying that the govern

ment is constrained in issuing debt because of the future 

implied taxes. 

Barth, !den, and Russek indicate that the first 

assumption implies that current consumption does not in

crease and the second assumption puts a cap on the issue of 

government bonds. Without these two assumptions government 

bonds could possibly become wealth at least for the current 

generation taxpayers. Barro (1981) does not rule out 

crowding out altogether because if government purchases are 

substitutes for private consumption those purchases may 

take the place of private consumption and drive up interest 
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rates in the short term. Barth, Iden, and Russek (1985) 

claim that the Ricardian Equivalence Proposition does not 

rule out changes in economic variables due to tax rate 

changes and fiscal policy. If relative prices change they 

may have an effect upon consumption or investment deci

sions. Sarro's (1984) view, however, maintains that a tax 

rate change gives greater labor pervices and consumption in 

the current period. In the future, however, output will 

fall if the government raises taxes to finance the out

standing debt, and economic variables are not affected. 

As regards the long-term and short-term effects of 

deficits on the economy, it can be seen that under the 

Ricardian Proposition there are no economic consequences. 

Both in the short term and long term the present value of 

government expenditures must equal the present value of tax 

receipts, therefore, interests rates, consumption, and the 

production of commodities is unaffected in the economy. 

The Ricardian Equivalence Theorem rests on an important 

necessary condition that the interest rate is greater than 

the growth rate of the economy. However, this condition is 

not sufficient because if the interest rate exceeds the 

growth rate in the economy and taxpayers do not fully 

discount future tax liabilities then government bonds are 

net wealth thus violating the debt-neutrality view. 

Barth, Iden, and Russek (1986) point out Carmichael's 

views that government debt can be neutral even if the 
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interest rate is less than the rate of growth in the 

economy. If federal government debt is net wealth it may 

still be a perfect substitute for intergenerational trans

fers, and the federal debt need not affect interest rates 

and capital growth in the economy. The implication is that 

such transfers can offset the expansionary effects of 

government debt. Debt neutra.t-ity thus depends on the 

ability of such transfers to offset the effects of govern

ment deficits and not solely on whether increased tax 

liabilities are associated with bond financed deficits. 

A closely related issue to debt-neutrality implied by 

the Ricardian Equivalence Theorem is that of stability of 

federal debt. Barth, !den, and Russek (1986) provide an 

excellent discussion of the conditions under which federal 

debt causes instability in the economy. Specifically, if 

the rate of interest is less than the growth rate for the 

economy, government bonds are unambiguously net wealth. 

The rate of growth in the economy is large enough to 

service the debt without indefinitely increasing taxes in 

the future. 

On the other hand, if the interest rate exceeds the 

rate of growth in the economy, federal debt would be con

sidered net wealth only to the extent future tax liability 

associated with debt financing is not fully discounted by 

the public. Also, under this situation if a primary 

deficit existed, then the federal debt would have to be 
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continually expanding at a rate faster than the economy 

resulting in instability. 

Inflationary Effects of Both Views 

The relationship between government deficits and in-

flation depends on the amount of government deficits mone-

tized. When the debt is monetized the monetary base in-. 
creases, and the amount of cur'rency and demand deposits 

will also increase. This may result in higher prices and 

inflation increases. 

Levy (1981) points out, that in order to demonstrate 

the true impact of deficits on inflation under the tradi-

tional or Ricardian wiew, it is necessary to quantify the 

relationship between the monetary base and the money 

supply. Also greater evidence linking the money supply and 

the general price level is required. 

Dwyer (1982) summarizes the connection between infla-

tion and government deficits under three possible expla-

nations. The first theory requires government debt to be 

interpreted as net wealth. If bonds are wealth, then 

wealth effects will generate greater money demand in the 

economy and pressure will build on prices. The second 

possible connection suggested by Dwyer (1982) and supported 

by Levy's research is the Federal Reserve's behavior when 

the Treasury sells bonds in the open market. As bonds are 

sold the Federal Reserve purchases the bonds increasing the 
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monetary base, money supply, and prices in general. The 

third proposition explored by Dwyer comes from Barre's 

contention that inflation is not caused by deficits rather 

deficits are a result of inflation. Dwyer (1982) supports 

the notion that if government bonds do not create wealth, 

then the Federal Reserve will not purchase more debt from 

the Treasury in attempting to mi~igate interest rates. The 

Federal Reserve will act as rational decision makers and 

make bond purchases independent of deficits. This assumes 

that the deficits themselves do not have crowding out 

effects and inflationary pressures. 

Under the traditional view government debt is viewed 

as wealth so the short-term economic consequences may be 

crowding out coupled with greater prices. Empirical tests 

by Dwyer (1982) were unable to show that deficits have a 

wealth effect, nor were the tests able to demonstrate any 

relationship between inflation, interest rates, money 

stock, spending, and monetization of the debt by the 

Federal Reserve. Dwyer's tests support Barre's idea that 

expected inflation increases the growth rate of government 

debt. Dwyer's results can be interpreted using the reduced 

form equations that indicate debt purchases by the Federal 

Reserve assist in determining prices, interest rates, 

spending, and the money stock. Purchases of debt by the 

public do not indicate changes in total spending, prices, 

money stock, and interest rates. 
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In conclusion, the evidence presented by Dwyer and 

Levy attempting to link deficits to inflation appear to be 

inconclusive. Levy argues that more tests are needed to 

determine the impacts of deficits on money supply and 

ultimately on inflation. Dwyer supports Barro's contention 

that expected inflation affects deficits. The traditional 

view and the Ricardian proposition are extremely important 

as starting points in determining economic behavior. The 

traditional view linked wealth effects with crowding out, 

interest rate changes, investment changes, and general 

redistribution of resources. The Ricardian Equivalence 

Theorem, however, depicts no real effects upon economic 

variables. 



CHAPTER IV 

AN EMPIRICAL ANALYSIS OF THE EFFECTS OF GOVERNMENT DEFICITS 

Brief Overview of Recent Empirical Studies 

Several empirical studies have been published in re-
' 

cent years which examine the relationship between deficits 

and economic variables, such as interest rates, consumption 

patterns, and the demand for money. 

Interest Rate Analysis 

Barth, Ideo, and Russek (1985) summarize various re-

duced forms and structural relationships that have been 

estimated in recent years. Economists use structural equa-

tioos to represent some behavioral relationships in the 

economy. An example of one such equation is C = f (Y-T,W). 

In this equation, consumption is determined by after-tax 

income and wealth. The effectiveness of structural equa-

tioos in deficit studies has been argued to be limited (see 

Barth, Ideo, Russek, 1985). Other economists, such as 

Hoelscher, develop equations for the endogenous variable to 

determine the impact of the exogenous variables in the 

model upon the endogenous variable. Such equations are 

known as reduced form equations. Hoelscher (1983) uses a 

reduced form equation and loanable funds model to illus-

36 
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trate the impact of federal bor r owing on interest rates. 

The independent variables used were expected inflation, the 

unemployment rate, federal borrowing, and the monetary 

base. 

Hoelscher's (1983) study indicates that there is no 

significant relationship between federal borrowing and 

short-term interest rates in the post-WWII period. Barth, 

!den, and Russek (1985) replicated Hoelscher's study, but 

modified the tests to account for cyclical components and 

structural components of government deficits. Barth, !den, 

and Russek (1985) point out that since deficits and 

interest rates move in different directions along the busi

ness cycle, a more accurate measure of deficits can be 

obtained by removing the cyclical component. Barth, !den, 

and Russek's (1985) conclusions showed the structural 

deficit variable to be positive and significant. Hoelscher 

(1985) argues that the correct estimation techniques can be 

obtained using instrumental variables rather than a struc

tural deficit, even when a relationship exists between two 

explanatory variables such ac federal borrowing and unem

ployment. 

Holloway and de Leeuw (1983) focus upon the cyclical 

and structural components of federal debt and deficits. 

The study evaluates the deficit to GNP ratio and the debt 

to GNP ratio to determine possible crowding out effects. 

Barth, !den, Russek, Holloway, and de Leuw further indicate 



38 

that the stock of federal debt may be a more important 

variable in determining interest rates and economic effects 

than the deficit alone. Barth, Ideo, and Russek (1985) 

report a reduced form estimation by Carlson (1983) that 

specifies the Aaa corporate bond rate as a function of 

privately held federal debt, the expected inflation rate, 

GNP, and the monetary base. Th~ reported results indicated 

a positive and significant coefficient for the debt vari

able. Another work by Girola (1984) points out that an 

income variable can also be included as an independent 

variable in the reduced form corporate bond rate equation. 

The results reported by this study showed a positive and 

highly significant effect on interest rates. Barth, Ideo, 

and Russek (1985) replicated the study and corrected for 

first-order serial correlation. The results found indi

cated a negative coefficient for the debt variable which 

demonstrates that findings are sensitive to statistical 

technique. 

Consumption Function Estimates 

Kormendi (1983) studied the consumption impact of 

government purchases, taxes, transfers, interest payments, 

and the market value of debt. The findings indicate that 

government purchases have a negative and significant impact 

on consumption. The market value of government debt also 

had a significant coefficient but the sign was surprisingly 
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negative. Barth, !den, and Russek (1986) examine debt 

neutrality when interest rates are less than the growth 

rate in the economy. The consumption study of Kormendi 

(1983) is replicated, but the empirical results remained 

unchanged. 

Eisner and Pieper (1984) study the empirical relation

ship between high employment pudgets and real GNP. The 

study shows a positive relationship between deficits and 

real growth. The type of model one specifies will deter

mine to a large extent the variables and will be involved 

in assessing the impact on the economy. The choice of 

economic variables, time periods, measurement of variables, 

and the model specification will influence the results 

derived from any study. The conclusiveness of these empi

rical studies is yet to be determined due to such factors. 

Causality Tests 

Another approach used in the literature is found in 

Canto and Rapp (1982) who used the Granger causality test 

and the Sims test of exogene i ty. The results of the 

Granger tests provided no conclusive evidence that interest 

rates are caused by budget deficits. The Sims test 

involves gathering estimates of deficits using past, cur

rent, and future interest rates. Canto and Rapp (1982) 

report no stdtistically significant association with 

changes in future interest rates taken as a group. 
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Empirical Tests of the Effects of Deficits 

As seen from the previous section, the effects of 

government deficits on interest rates are largely estimated 

using either reduced form equations or structural equations 

from an income determination model. Another frequently 

used method involves the use of causality or exogeneity 

tests. This study concentrates: on the effects of deficits 

on interest rates. Therefore, two sets of tests will be 

used in this chapter. The first is estimation of a reduced 

form interest rate equation and the second test involves 

Granger causality tests used to determine the causal link 

between deficits and interest rates. 

Reduced Form Interest Rate Approach 

A simple IS-LM framework borrowed from Barth, !den, 

and Russek (1985) is presented below and solved for the 

equilibrium nominal rate of interest in the economy. 

(4.1) Y=C+I+G (goods market equilibrium condition) 

(4.2) C=d0 +d1Y*+b 2W (consumption function) 

(4.3) Y*=Y-Tx+Tr+Gint (definition of disposable income) 

(4.4) I=K0 -K1 i (investment function) 

(4.5) Md/P=m0 +m1Y-m2 i+m3w (money demand function) 

(4.6) Ms=~0H (money supply function) 

(4.7) Md=Ms (money market equilibrium condition) 

(4.8) W = NW + B (definition of private wealth) 

Y is national product, I is investment, C is consumption, G 
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is federal purchases, Y* is disposable income, W is private 

wealth, Tx is federal taxes, Tr is federal transfers, Gint 

is federal interest payments, i is the nominal interest 

rate, NW is private wealth net of federal debt, and B is 

federal debt. This model omits the expected inflation rate 

used in Barth, Russek, and !den~ (1985) work and specifies 

the investment function as a function of the interest rate • . 
The reduced form equation derived from this model is: 

(4.9) i=f0 -f1 (H/P)+f 2NW+f 3B+f 4G+f 5Tr+f 6Gint-f7Tx 

Although the above reduced form equation is used in 

interest rates studies, this study focuses on the federal 

government variables such as government debt, government 

deficits, government spending, government transfer pay-

ments, government taxes, government interest payments, the 

monetary base, and their effects on interest rates. In the 

IS-LM framework with an interest rate equation specified as 

(4.10) i = h + j D + K G 

the partial effect of taxes on the interest rate is -j, and 

the partial effect of federal purchases on interest rates 

is j + K. In this model, j > 0 and j + K > 0. The 

Ricardian debt-neutrality view requires j = 0 and j + K > 0 

unless government spending and private spending are substi-

tutes (see Barth, !den, Russek, 1985). 

Granger Causality Tests 

Granger's causality from Y to X is based on the 
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assumption that past values of X and Y explain X better 

than past values of X alone. Alternatively, if past values 

of X and Y explain Y better than past values of Y alone, 

causality occurs in the opposite direction. If X causes Y 

and Y causes X as defined above, then bidirectional caus-

ality exists. If U contains all the information in the 

universe accumulated up to time period t - 1 and U- Y is 

all the information apart from Y, then Y causes X if 

s2 (X/U) <s2 (X/U-Y), where s2 (X/U) is the variance of E (X/U) 

and s2 (X/U-Y) is the variance of E (X/U-Y). E captures the 

variation in X that cannot be explained. Y will cause X if 

we are better able to predict X with all of the information 

rather than using the information set that excludes Y. 

Similarly, X causes Y if s2(Y/U) <S 2 (Y/U-X). Feedback 

exists from X to Y if s 2 (X/U)<S 2 (X/U-Y) and if 

s 2 (Y/U)<S 2 (Y/U-X). The two estimating equations used are: 

:2 "' 
( t.l . 11 ) xt = a · X (t-j) + .:2 b . y ( t-j) + vt J l 

J< I 

" +2 ( 4. 12) y t = 2 c . X (t-j) d . y ( t-j) + ~t 
J l 

,J ., ; ~I 

The error series vt and st are assumer'l to be uncorrelated. 

Hafer (1981) points out that unidirectional causation is 

present from X to Y if the estimated coefficients on the 

lagged X variables in equation (4.12) are statistically 

different from zero as a group and the set of estimated 

coefficients on the lagged Y variables in equation (4.11) 

is not statistically different from zero. Unidirectional 
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causation from Y to X occurs if the coefficients on the 

lagged Y values are statistically different from zero in 

equation (4.11) and the set of coefficients in the lagged 

X's is zero as a group in equation (4.12). When the co-

efficients of the lagged X's in equation (4.12) and Y's in 

(4.11) are both statistically different from zero then 

bidirectional causality is said to exist • . 

Model Specification and Empirical Results 

Model Specification and Data Description 

The reduced form model used in the empirical tests is 

from Barth, !den, and Russek (1985). The following 

interest rate equations are estimated in this study: 

(4.13) SINT = g (RMB, DEF, G) 

(4.14) LINT = g (RMB, DEF, G) 

(4.15) SINT = g (RMB, DEBT, G, Tx, Tr, Gint, SINTl) 

(4.16) LINT = g (RMB, DEBT, G, Tx, Tr, Gint, SINTl) 

(4.17) SINT = g (RMB, DEBT, DEF, G, SINTl) 

(4.18) LINT = g (RMB, DEBT, DEF, G, SINTl) 

(4.19) SINT = g (RMB, DEBT, DEF, SINTl, UNEMP, G) 

(4.20) LINT = g (RMB, DEBT, DEF, SINTl, UNEMP, G) 

(4.20) SINT = g (RMB, DEBT, G, Tx, Tr, Gint, UNEMP, SINTl) 

(4.22) LIN~ = g (RMB, DEBT, G, TX, Tr, Gint, UNEMP, SINTl) 

(4.23) SINT = g (RMB, DEBT, G, Tx, Tr, Gint, GNP, SINTl) 

(4.24) LINT = g (RMB, DEBT, G, Tx, Tr, Gint, GNP, SINTl) 

(4.25) SINT = g (RMB, DEBT, DEF, GNP, G, SINTl) 
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(4.26) LINT = g (RMB, DEBT, DEF, GNP, G, SINTl) 

Where LINT is long-term corporate bond rate, SINT is the 

91-day treasury bill rate, RMB is the monetary base divided 

by the price level in first difference form, DEBT is 

federal government debt, G is government expenditure, Tx is 

federal taxes, Tr is federal transfer payments, Gint is 

government interest payments, UNEMP is the unemployment 

rate, GNP is gross national product, DEF is nominal federal 

deficits, and SINT 1 is the one time period lag of the 

treasury bill rate. 

Time series data on these variables for the 1955:1 to 

1985:4 periods is obtained from various issues of ~usine~ 

Conditions Digest, National Incom~ ~ EIQduct ~counts, 

Federal Reserve Bulletin, and Survey Qf Current Business. 

The Granger causality test utilizes the same quarterly 

data from 1955:1 to 1985:4. Causal links between deficits 

and interest rates are tested by using short-term and long

term measures of interest rates, and the nominal and real 

deficit measures. 

Four different lag structures are used so as not to 

rely on the arbitrariness of one lag structure. The lags 

used are 2, 3, 4, and 5. 

Estimation of equations ( 4.11) and ( 4.12) required testing 

for autocorrelation in the residual terms. Mehra (1978) 

suggests estimating the following equation: 
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4 

(4.27) Residual (t) = a 0 + ~~ bi Residual (t-i) + Vt 

Vt is assumed to catch random disturbances. The standard t 

and F statistics are used to test the significance of the 

bi coefficients. When the tests proved significant, serial 

correlation was eliminated by using first differences. 

First differencing was required only in estimating the 

equations for 2 and 3 lag periods. 

Empirical Results 

The results of the Granger causality tests are summa-

rized in Table (4.1) and the regression results are re-

ported in Tables (4.2) through (4.5). 

When the nominal deficit, NDEF, was regressed against 

its past values and lagged values of the short-term 

interest rate, SINT, the lagged interest rate variables 

were statistically significant as a group for all the lag 

structures considered here. However, the lagged NDEF 

variables were not jointly significant in the short-term 

interest rate equations except for the shortest lag (2-

period) utilized in the tests. 

Identical results were obtained for the Granger tests 

of causality between the real deficit, RDEF, and the short-

term interest rate. These tests thus indicate bidirec-

tional causality between deficits and short-term interest 

rates for the two lag structures and a unidirectional 

causal link from interest rates to deficits for the longer 
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Table 4.1 

~ Tests of Ca~ BAli ty Petw:Hl Micits arrl Interest Rates 

Lag s t:J:u:t:ur'e l'UF SIN!' SIN!' l'UF 

F-ratio a 
I):gr:'ees of Frre:bn F-ratio b I):gr:'ees of Frre:bn 

-·- -·- (2,117) 2 4.100 .. (2,117) 3.870 .. 
3 2. 7 fi) ::~ •• ~3,114~ 1.985 ~3,114~ 4 7.89) .... 4,111 0.828 4,111 -·-5 6.341 .. (5,100) LOA) (5,100) 

l'UF LINT LINT l'UF 
F-ratio a I):gr:'ees of Frre:bn F-ratio b I):gr:'ees of Frre:bn 

2 7 .N ~·~·: (2,117) 1.533 (2,117) 
3 4. <.X)3 ~·:-.·: (3,114) 1.402 (3,114) 
4 3. 681 ~·:-.·: (4,111) 0.871 (4,111) 
5 3.674 ~·:-.•: (5,100) 0.842 (5,100) 

RJ:EF SIN!' SIN!' b RJ:EF 
F-ratio a I):gr:'ees of Frre:bn F-ratio I):gr:'ees of Frre:bn 

2 4.053 ~·: (2,117) 3. 727 ~·: (2,117) 
3 2.826 ~·: (3,114) 1.782 (3,114) 
4 7.~ ~·:-.•: (4,111) 0.89) (4,111) 
5 6. 554 ~·:-.•: (5,100) 1.1a) (5,100) 

RJ:EF LINT LINT RCff 

F-ratio a J):gr'€es of Frre:bn F-ratio b D=gr-ees of Frre:bn 

2 10.953 ~·:;": (2,117) 1.003 (2,117) 
3 7 • .:?68 ~·:;•: (3,114) 1.052 (3,114) 
4 5 '179 ;':;': (4,111) 0.584 (4,111) 
5 4.254 ;':;': (5,100) 0.542 (5,100) 

a 1h2 F-ratio tests for ~joint sigpif:i.carce of ~ lagged interest rate variables. 

b 1h2 F-ratio tests for ~joint sigpif:i.carce of ~ lagged chlicit variables. 
'i': fu-ntes sigpif:i.carce at ~ 5% l.eJel. 
;':k I:a-nt:es sigpif:i.carce at ~ 1% l.eJel. 



Table 4.2 

Rt:gressim Res.Jlts of tbninal Micit - 9-nrt. Tenn Interest Rate Fq..aticns 

y X a(1) a(2) a(3) a(4) a(5) b(1) b(2) b(3) b(4) b(5) <IN. Rz 
- - -

t'UF srnr -0.())6 -0.002 3.886 -1.319 -2.118 .03 
(0.66) (0.02) (2.74) (0.92) (1.75) 

srnr t'UF 0.131 -0.418 0.012 0.015 0.111 .15 
(1.43) (4.47) (1.87) (2.24) (1.41) 

t'UF srnr -0.072 0.003 -o.<Xl6 3.8l!O -1.229 -0.310 -2.186 .02 
(0.070) (0.03) (0.42) (2.46) (0.83) (O.a)) (1.72) 

srnr t'UF 0.187 -0.451 0.172 0.012 0.012 0.002 O.ffil .17 "" -...) 

(1.88) (4. 78) (1.71) (1.86) (1.79) (O.:n) (1.13 

t'UF srnr 0.711 0.078 -o.cx.5 0.1<X> 4.931 -5.733 1.1~ -2.m 5.'~7 .% 
(6.74) (0.62) (0.3+) (1.81) (3.3+) (2.82) (0.58) (1.76) (3.43) 

srnr t'UF 1.192 -0.641 0.619 -0.1~ o.cm -o.cro -o.cm -o.cro 0.239 .93 
(11.59) (4.53) (4.28) (1.71) (1.33) (0.03) (l.CX.) (0.01) (1.31) 

N::ff srnr 0.715 0.008 -o.ffil 0.358 -0.153 4.653 -5.313 0.679 -1.842 -0.821 9.4:D .% 
(6.76) (0.69) (0.68) (2.46) (1.37) (3.13) (2.41) (0.31) (0.812) (0.49) (3.41) 

srnr NDEF 1.1~ -o.713 0.680 -o.31o 0.138 0.011 0.002 -o.01o o.cm -0.011 0.172 .93 
(11.48) (4.60) (4.37) (1.95) (1.17) (1.48) (0.23) (1.08) (0.83) (1.40) (0.88) 

Crnstant 
Al:rolute va.lu:: of t-statistk.s aw=ar in IXJrEn~. 



Table 4.3 

Regressirn Rerults of tbninal Micits -lirg Tenn Interest Rate Fq.atims 

y X a(1) a(2) a(3) a(4) a(5) b(1) b(2) b(3)- b(4) b(5) ern . Rz 
- - -

tuF L1Nf 0.879 0.0+2 0.001 -2.857 11.151 .% 
(8.93) (0.45) (0.35) (1.17) (3.18) 

L1Nf tuF 1.179 -0.172 O.Clli -o.oos O.C68 .98 
(12.44) (1.69) (1.54) (1.16) (0.46) 

tuF L1Nf 0.881 0.015 0.033 l.CX!6 -3.878 0.819 11.0+7 .95 
(8.81) (0.11) (0.34) (0.45) (1.00) (0.33) (2.95) 

L1Nf tuF 1.187 -0.284 0.115 0.007 -0.002 -0.003 0.014 .98 ~ 

(12.19) (1. 91) (1.11) (1.62) (0.34) (0.63) (0.02) co 

.. 
tuF L1Nf 0.870 0.022 -o.<rn 0.077 1.111 -3.572 0.179 O.ffi7 11.2}) .95 

(8.:£) (0.17) (0.27) (0.75) (0.47) (0.97) (0.05) (0.24) (2.00) 

L1Nf tuF 1.194 -0.317 0.245 -0.115 0.007 -0.002 -0.001 -0.002 O.Chl .98 
(12.12) (2.00) (1.61) (1.00) (1.65) (0.42) (0.22) (6.41) (0.38) 

tuF L1Nf 0.867 O.O:D -o.Chl 0.335 -0.241 1.135 -4.213 0.264 -2.7% 4.028 9.125 .% 
(8.ffi) (0.38) (0.46) (2.25) (2.28) (0.48) (1.15) (0.07) (0.76) (l.ffi) (2.20) 

L1Nf tuF 1.183 -o.JJ5 0.226 -o.CXJ9 -0.028 0.007 -0.002 -0.002 0.002 -o.~ 0.070 .97 
(11. 77) (1. 97) (1.45) (0.44) (0.27) (l.ffi) (0.35) (0.37) (0 • .1)) (0.88) (O.L!O) 

. Cmstant 
- Atrolute valLE of t-statistics cq::rear in prrmt:h=.ses. 



Table 4.4 

Regressim Res..tlts of Real Micits - Snrt Term Interest Rate E'q.Btims 

y X a(1) a(2) a(3) a(4) a(5) b(1) b(2) b(3) b(4) b(5) ern· R2 
- -

RCEF- SINT ..().057 0.039 0.019 -o.CU> ..().686 .03 
(0.59) (0.40) (2.76) (0.83) (1.15) 

SINT- RCEF 0.152 -o.tm 2.053 2.<m o.cm .15 
(1.69) (4.45) (1.62) (2.33) (1.17) 

RCEF- SINT -o.a:>1 o.ou -o.m 0.019 -o.oo5 ..().001 ..().007 .03 
(0.62) (0.41) (l.LD) (2.59) (0.69) (0.14) (1.22) 

SINT- RCEF O.LD5 ..().4/.1) 0.164 1.953 2.373 0.529 0.072 .16 
(2.12) (4.75) (l.ffi) (1.55) (1.85) (0.41) (0.92) "'" 1.0-

·-
RCEF- SINT 0.729 0.003 ..().129 0.142 0.025 -o.Cf27 O.CU> ..().015 0.031 .91 

(7.23) (0.76) (1.05) (1.53) (3.46) (2.71) (0.61) (1.89) (2.52) 

SINT- RCEF 1.203 ..().648 O.ffil -D.1% 1.53) 0.415 -1.7X) ..().314 0.274 .93 
(12.02) (4.61) (4.18) (1.74) (l.CB) (0.24) (O.gj) (0.24) (l.ffi) 

RCEF- SINT 0.725 0.())9 ..().151 0.217 ..().053 O.Cf23 ..().022 0.002 ..().OJ) -D.CXB 0.342 .93 
(7.00) (0.%) (1.21) (1.69) (0.54) (3.18) (2.04) (0.14) (0.53) (1.13) (2. 70) 

SINT- RCEF 1.203 ..().707 0.659 ..().3)3 0.124 1.864 0.467 -1.558 1.243 -1.%9 0.243 .93 
(11.85) (4.64) (4.26) (1.%) (1.00) (1.31) (0.27) (0.9J) (0.69) (1.45) (1.38) 

. Cmstant 
- AIB:llute va.liE of t-statistics ~ in pn:a1tleses. 



Table 4.5 

Regressim Res.llts of Real I:Eficits - Lcrg Tenn Interest Fate Eq.Btims 

y X a(1) __ a(2) a(3) a(4) a(5) 
- -

b(1) b(2) b(3) b(4) b(5) cnr R2 
- -

Riff LINT 0.826 -0.029 0.017 -0.029 0.055 .91 
(8.76) (0.33) (l.:D) (2.43) (3.41) 

LINT Riff 1.1~ -0.191 0.881 -0.381 O.<m .<l3 
(12.70) (l.<X:l) (1.00) (0.51) (0.71) 

Riff LINT 0.816 0.052 -0.007 0.016 -0.02.5 -o.cm 0.058 .91 
(8.41) (0.42) (0.98) (1.39) (1.45) (0.27) (3.34) 

LINT Riff l.Lrn -0.316 0.124 1.())4 -o.:m -o.m 0.0+9 .<l3 
(12.64) (2.15) (1.18) (1.28) (0.19) (0.17) (0.33) U1 

0 

.. 
Riff LINT 0.819 O.cx.E> -0.139 0.053 0.016 -0.02.5 o.cm -o.OO:+ 0.058 .91 

(8.31) (0.37) (1.10) (0.58) (1.38) (1.43) (0.00) (0.28) (3.17) 

LINT Riff 1.2Al -o.:w. 0.227 -o.<m 0.974 -o.n 0.2% -o.4CJJ 0.105 .<l3 
(12.59) (2.:n) (l.:D) (0.~) (1.16) (0.29) (0.28) (0.65) (0.67) 

Riff LINT 0.824 0.034 -0.139 0.179 -0.125 0.015 -0.024 -0.001 -0.007 0.00:+ 0.058 .<X:J 
(8.31) (0.27) (1.00) (1.*') (1.33) (1.28) (1.35) (0.00) (0.39) (0.33) (2.%) 

LINT Riff 1.211 -0.329 0.214 -0.072 -0.023 1.0J2 -0.378 0.253 0.025 -0.547 0.126 .97 
(12.25) (2.15) (1.37) (0.47) (0.21) (1.18) (0.35) (0.23) (0.02) (0.68) (0.76) 

. Cmstant 
- Ab:olute valles of tre T -statistic are in J:El"ffftreses. 
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lag periods. 

The Granger Causality tests between deficits and long

term interest rates suggest a unidirectional link from the 

long term interest rate, LINT, to the nominal deficit, 

NDEF, as well as to the real deficit, RDEF. 

These conclusions do not imply any crowding-out effect 

of government deficits and are !contrary to those suggested 

by the traditional view. The results from the Granger 

tests obtained in this analysis are consistent with those 

found in similar studies (see Canto and Rapp, 1982}. 

The reduced form interest rate equations reported in 

Table (4.6} and (4.7} show the t-statistic to be signifi

cant for almost all of the coefficients. 

Table (4.6} reports the significance of the coeffi

cients for the federal deficit and federal debt variables 

regressed on both the long term and short term interest 

rate variables. Specifically, Table (4.6} shows the signi

ficance of the government deficit, DEF, variable at the 5% 

level. The positive coefficient for DEBT and DEF implies 

that upward pressure is put on interest rates and crowding

out occurs. 

Table (4.6} also includes the unemployment rate vari

able, UNEMP, to capture cyclical effects in the economy. A 

positive UNEMP implies upward pressure on the interest 

rates. 

The reduced form interest rate equations in Table 
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(4.6) test the null hypothesis that in equation (4.10), 

that j + K = 0. Separate tests are included to solve for 

the partial effects of the government spending variable, G, 

and the tax variable, Tx. 

The F-ratios reported in Table (4.6) are all signifi

cant with (1, 116) degrees of freedom. These tests imply 

that the null hypothesis in : equation (4.10) cannot be 

accepted. 

All of the reduced form equations in Tables (4.6) and 

(4.7) were adjusted for autocorrelation and both tables 

included a lagged short-term interest rate variable which 

was also significant. 

The results obtained in Table ( 4. 7) indicate that the 

reduced form coefficient variable for the deficit is signi

ficant. The estimation of the results in Table (4.7) 

suggests that larger deficits cause increases in the 

interest rate, supporting crowding out. 

In many cases, the coefficients of the components of 

the deficit variable, such as transfers and taxes, are not 

significant when measures of the cyclical variables are 

included. However, if the cyclical variables are removed 

the results show significant t-ratios for taxes, transfers, 

and government interest paid. In the long-term interest 

rate coefficients and government expenditure variables 

become significant when the cyclical variable is included, 

then when they are excluded for the LINT equations. 



Table 4.6 

Crefficirots fran th= Rai arl Fonn Eq.Bticns 

~t Variable SINr 1 Iffi [ffif Iff t.mf> G crN311\NT Rz F 

SINr -6.419 0.035 0.015 5.7% .93 q(),D) 

(0.92) (5.58) (6.81) (1.41) 

UNf -2B.725 0.012 O.OOJ 21.974 .98 12.191 
(4.22) (3.28) (2.62) (4.63) 

SINr 0.511 -3.147 -0.005 -0.2B 0.016 2.853 .94 44.795 
(7.02) (1.62) (2.53) (5.95) (5.16) (2.24) 

UNf 0.107 -5.681 -0.012 0.013 0.027 7.777 .98 41.993 
(1.92) (1.44) (4. 70) (3.18) (7.2B) (3.22) 

SINr 0.297 -9.831 -0.015 0.018 -O.:ffi 0.031 10.914 .95 63.455 
(3.76) (4.:r>) (5.:0) (3.72) (4.81) (7.41) (5.35) 

lJ1 

UNf 0.002 -7 .'BiiJ -0.014 o.cm -0.217 0.031 10.333 .98 43.521 w 

(1.45) (l.'X)) (4.99) (2.13) (1. 75) (7.32) (3.68) .. 

SINr 0.511 -3.137 -0.048 0.028 0.016 2.853 .94 44.795 
(7.02) (1.62) (2.53) (5.95) (5.18) (2.24) 

- Al:mlute valt.es ofT-statistic are :in prra1th=ses. 



Table 4.7 

Unxusturirsd Coefficients from the Reduced Form Equations 

Dependent 
Variable Sint 1 RMB DEBT DEF G GINT TX TR UNEMP GNP CONSTANT R2 

SINT -25.804 0.024 22.595 .93 
(2.25) (4.16) (2.87) 

LINT -29.862 0.008 26.164 .98 
(4.32) (2.55) (5.83) 

SINT 0.861 -2.253 0.004 0.018 1.554 .93 
(22.0) (1.62) (4.24) (4.31) (1. 89) 

LINT 0.049 -27.540 0.000 0.008 23.770 .98 
(0.89) (3.62) (0.45) (2.28) (5.91) 

SINT 0.169 -6.341 -0.030 0.019 0.379 0.008 -0.027 -0.463 11.243 .95 
U1 (1.44) (1.64) (4.68) (1.59)(3.08) (0.75)(1.55) (4.09) (3.86) tl:>o 

·-
LINT -0.086 -25.614-0.017 0.031 0.136 0.098-0.038 -0.181 20.389 .98 

(1.12) (3.69) (2.26) (2.84)(1.52) (1.29)(1.82) (1.76) (4.54) 

SINT 0.332 0.906 -0.018 0.007 0.359 0.021-0.575 -0.000 2.456 .94 
(2.77) (0.18) (2.59) (0.56)(2.58) (1.49)(3.22) (0.17)(0.90) 

LINT - 0.039 -21.31 -0.012 0.031 0.149 0.019-0.418 -0.003 16.738 .98 
(0.53) (3.05) (1.53) (2.77)(1.61) (2.04)(2.02) (1.02)(3.95) 

SINT 0.331 0.231 -0.018 0.007 0.353 0.019-0.058 2.745 .94 
(2.77) (0.08) (2.88) (0.56)(2.63) (1.82)(3.43) (1.24) 

LINT -0.046 -22.61 -0.015 0.030 0.128 0.013-0.044 17.152 .98 
(0.61) (3.28) (2.09) (2.68)(1.41) (1.82)(2.13) (4.17) 

Absolute value of the T-statistics are in parentheses. 
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The results obtained from the reduced form interest 

rate equations and the Granger causality tests support 

different views regarding the effects of deficits on 

interest rates. 

The Granger test results do not support the tradi

tional crowding-out theory and lends support to the 

Ricardian Proposition. The reduced form estimation, how

ever, is more consistent with the traditional view of the 

crowding-out effect of government deficits. It should be 

noted that both of these empirical approaches have their 

own limitations. The causality tests restrict analysis to 

only two variables and do not allow for a third variable to 

effect either deficits or interest rates. 

Reduced form equations that include a deficit variable 

rather than the components of the deficit impose equality 

constraints on the coefficients. A few hypothesis tests 

were conducted and additional work regarding hypothesis 

testing is required to use this estimation effectively. 

The overall results suggest that both estimation tests 

used are useful approaches in analyzing the effects of 

deficits or interest rates. A substantial amount of 

econometric research needs to be done in this area. 



CHAPTER V 

CONCLUDING REMARKS AND SUGGESTIONS FOR FURTHER RESEARCH 

Government debt and government deficits have caused 

much concern and debate in recent years. The importance of 

deficits and debt appears to be obvious, yet much needs to 

be accomplished in attempting to resolve the theoretical 

debates that exist between the supporters of the tradi

tional view of crowding out and the supporters of the 

Ricardian Equivalence Theorem. The uncertainty that is 

associated with these views has motivated research using 

statistical techniques in attempting to solve the issue. 

The empirical tests also, however, have not enabled resear

chers to clearly resolve the debate. Given the complexity 

of this issue empirical tests are not adequate and further 

research needs to be performed in this area using various 

data, time periods, and statistical estimation procedures. 

Many of these factors have effect on whether the correct 

view results. The tests in this study demonstrate that one 

can obtain various results depending on the statistical 

procedure followed. This study also discusses fully the 

theoretical arguments, types of crowding out behavior, and 

the debt-neutrality view. 

Further research can be accomplished in this area that 
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may provide answers to whether debt and deficits are neu

tral or whether they impact crucial economic variables. 

Existing empirical studies have pointed out that many of 

these factors influence the effects of government deficits 

on economic activity. 
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