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Abstract

In federal states such as Canada and the U.S., non-federal govern-
ments control a sizable fraction of total government revenues and ex-
penditures. Despite this, the literature on the macroeconomic effect
of government deficits and debt deals virtually exclusively with uni-
tary states. Similarly, the literature which examines issues pertain-
ing to non-federal govermments ignores the issue of the effect their
choosing to deficit finance might have on macroeconomic stability.
This thesis represents an effort to bring together these two strands of
research. The results indicate that many conclusions of the existing
literature on the macroeconomic effect of government deficits and debt
are either completely overturned or significantly modified when one
considers a federal rather than a unitary state. 1In particular, we
find that the condition(s) which must be satisfied for macroeconomic
stability are made significantly more stringent when non-federal gov-
ernments choose to deficit finance disturbances to their budget posi-
tions. We also find that the success of federal debt management poli-
cies afe greatly influenced by the decision of non-federal governments
to deficit finance. 1In conclusion then, we find that two issues which
have played a prominent role in recent policy debates -— whether gov-
ernment deficit financing must eventually lead to large tax increases
(or expenditure cuts), and the magnitude of deficit reductions neces-
sary to maintain manageable levels of debt -- are both highly sensitive
to decisions made not only at the federal government level but also at

the non-federal level.

iii



Acknowledgements

I am a firm believer in the notion that the successful completion
of a thesis requires that the author receive not only intellectual
support from his thesis committee but also moral support from family
and friends. John Burbidge, Jack Leach, and especially Bill Scarth
certainly provided the intellectual support required of a thesis com-
mittee and I owe them many thanks. I have benefitted from the moral
support of many friends but I would like to thank especially Jim
Johnson and Linda Allan who stood out in this regard. Many thanks go
as well to my parents, to my brothers Doug and Gary, and to my late
brother Jim, all of whom played a greater role in the completion of
this thesis than they are probably aware by providing a refuge from
work and many good times. Finally, I owe my greatest debt to my wife
Cindy who provided not only intellectual support but also the encour-
agement and love which was absolutely necessary for me to complete this

thesis.

iv



Table of Contents

Chapter One: Introduction .............c.. it
Chapter Two: Does Fiscal Policy Matter in a Federal Economy?
1. Introduction ........iviiiin i innnns
2. The Model .....iiiiiiiinii it ieenrannnn
3. Policy Interdependence in a Federal
) {ole) 1031117
4. Full and Quasi-Equilibrium ...............
5. The Results ..ottt it ey
6. An Alternative Definition of the Fiscal
POLiCY it i e
7. Summary and Conclusions ..........covvu...
T vy [ o=

Chapter Three: The Macroeconomic Stability of Alternative
Monetary Policies in a Federal Economy with

Non-Zero Growth and Flexible Prices ..........
1. Introduction ..........c.ciiiiiiiiininan..
2. The Model ... ittt iieanenns
3. Alternative Monetary Policies ............
4. Macroeconomic Stability Under a Monetary

Growth Rule ...... ...t
5. Macroeconomic Stability Under Money

T o T 0 Lo ¢ Uo (XN
6. The Burden of Government Debt in a

Federal ECONOMY ...t vviiiie i iennennnnns
7. Summary and Conclusions ..................
0 ) of o T ot Y-



Chapter Four:

Chapter Five:

Government Deficits and Conditions for Macro—
economic Stability in a Small, Open, Federal

o) Lo 111" Z P
1. Introduction ..........ciiiiiiiiiinennnnn.
2. The Model ...ttt it ittt iin s
3., Alternative Government Financing Options .
4, Conditions for Convergence Under Pure

Tax PinanCINg . vvv it iiireinennerennnsens

5. Conditions for Convergence Under a
Monetary RUle ......c.ciiiiiriiiiitnnnnnns
6. Conditions for Convergence Under Money
FinanCing .....cuoviiiiitineineinannnnnnn
7. The Interdependence of Government Debt
Management Policies ............. ...
8. The Burden of Government Debt and
Government Expenditure in an Open,
Federal ECONOMY v vivvrinineenvtnennennenns
9. Summary and Conclusions ...........cov.ino..
e oo o o of =1 S

Summary and Conclusions .....................

f Lo i = o Lo < -

vi

73
73
74
86

88

104
117
123
130
135
138

142



Chapter One: Introduction

The purpose of this thesis is to bring together two areas of
research which have developed separately from one another. The first
has found particular interest in Canada as it examines the macro-
economic impact of non-federal (municipal and provincial/state) govern-
ments. The second area of research examines the question of the
stability of government deficit financing. what this thesis will
endeavour to show is that the conclusions drawn from these heretofore
separately pursued areas of research are in fact integrally related --
the stability of government deficit financing depends, in an important
way, on the behaviour of both levels of government. This introduction
is intended to briefly summarize these two literatures and suggest how
they are inter-related.

The raison d'@tre of the literature examining the macroeconomic
effect of non-federal governments is the fact that in federal economies
(of which there are six among industrialized western economies) non-
federal governments control a sizable fraction of total government
revenue and expenditure (see Table 1). The existing literature on the
economic effect of non-federal governments concentrates on basically
two questions -- to what extent have non-federal governments in the
past influenced macroeconomic variables and to what extent can they

influence the macroeconcmy in the future.



Table 1: Revenues and Expenditures of Non-Federal Governments as a

Percentage of Total Government Revenues and Expenditures, 1982

Austria Australia Canada Germany Switzerland U.S.A.

Revenue 26.0 23.6 53.1 35.1 35.8 37.4
Revenue* 32.8 38.2 60.9 41.2 52.1 46.4
Expenditure 31.2 40.5 56.5 41.9 52.4 40.7

* includes transfers from the federal government.

Source: Calculated from data in Government Finance Statistics Yearbook
1984, International Monetary fund (Washington, 1984).

An early study using historical data to measure the influence of
non-federal governments was Robinson and Courchene (1969). Using data
covering the pericd 1952-66, Robinson and Courchene found that Canadian
non-federal government budgets exerted a small but counter-cyclical
effect. Lacroix and Rabeau (1981) updated the Robinson and Courchene
study and found little net influence (either pro- or counter-cyclical)
of non-federal government budgets on the economy over the period 1952-
71. More recently, over the 1971-76 period, they found a small but
counter—-cyclical influence. A recent study by Curtis (1987) employs a
different methodology but arrives at a similar conclusion -- although
most of the counter-cyclical effect of government budgets was due to
changes in the federal budget, the non-federal sector exerted a small
but mainly counter-cyclical influence on the Canadian economy from 1970

to 1983. Winer (1979) uses a reduced form approach to measure the



influence of the two levels of government using Canadian data covering
the period 1947-73. Without attempting to conclude whether these
influences were pro- or counter-cyclical, Winer concludes that over
this period changes in non-federal government expenditures had a larger
impact on nominal GNP than did changes in federal government expendi-
tures.

A problem with these studies 1s that they cannot measure whether
the influence exerted by non-federal government budget changes was due
to discretionary policy or simply due to automatic stabilizers in their
budgets. As a result, their conclusions offer little evidence on the
question of whether non-federal governments can, by discretionary
policy, influence macroeconomic variables. Auld (1975, 1987) attempts
to address this problem by measuring the effect of changes in the
Ontario government's full employment budget surplus (FEBS) on Ontario's
GNP. A change in the FEBS indicates a discretionary change in expendi-
tures and/or tax rates so that changes due to automatic stabilizers are
omitted. Auld concludes that discretionary policies by the Ontario
government have had their desired counter-cyclical effect. Wilson and
Jump (1975) attempt a measure of the effect of a discretionary non-
federal policy by choosing a period, the years 1975-76, during which
the largest provinces (Ontario, Quebec, B.C., Alberta and Saskatchewan)
simultaneously chose to initiate expansionary fiscal policies. The
effect, they conclude, was strongly counter-cyclical.

There are two alternatives to using historical data in order to
measure the impact of discretionary fiscal policy -- a theoretical

model and a simulation model. The seminal paper by Oates (1968) offers



a theoretical model of a regional economy in order to examine the
impact on regional economic variables of a discretionary fiscal policy
by the region's local government. Oates concludes that a discretionary
policy, independently initiated by a non-federal government, will have
little influence on income within its jurisdiction. Important to
Oates' conclusion is his assumption of a high propensity to import on
the part of both the regional private sector and the regional govern-
ment. His paper prompted a number of simulation studies of varying
degrees of sophistication designed to show that economically large non-
federal jurisdictions have a small enough propensity to import that
non-federal fiscal policies, even by the government of a single juris-
diction, can have a significant impact on macroeconomic variables. For
example, Fortin (1982) uses Canadian data on inter-provincial trade to
construct provincial propensities to import and uses these in conjunc-
tion with a simple reduced form Keynesian model to show that provincial
expenditure multipliers resulting from independent provincial policy
initiatives are between 76 and 89 percent (depending on the province)
of the size of the multiplier due to a federally initiated, economy-
wide expenditure change. In a somewhat more sophisticated model
(structural equations for each province are estimated but the model is
still of the fixed price, Keynesian variety) Miller and Wallace (1983)
reach a similar conclusion. Finally, Wilson (1984) uses the FOCUS and
PRISM macroeconometric models of the Canadian and Ontario economies to
simulate the effect of fiscal policies initiated by the government of
Ontario. Again the conclusion is that a change in expenditures by the
government of Ontario will have nearly as large an impact on income in

Ontario as an economy-wide change in federal government expenditures.



The other area of research in which we are interested is the
literature which examines the question of the stability of government
deficit financing. Like private econcomic agents, governments must
satisfy a financing constraint equating sources and uses of funds.
Thus the government budget constraint (GBC) requires that the per
period flow of government expenditures (on goods and services and on
interest on government debt) equals the flow of government revenue
(from taxes and from bond sales to the public and the central bank).
Beginning with the seminal paper by Blinder and Solow (1973), a large
literature has developed which examines the conditions under which a
government can deficit finance a disturbance to its GBC and expect that
the GBC will eventually return to a position of equilibrium where the
stock of bonds and/or the money supply are unchanging. In recent
years, this question has come to the forefront of public policy debates
as a past history of government bond financing has led to a growing
public debt and a concern over whether its growth can be halted without
resorting to large tax increases.

The existing literature on the question of the stability of govern-
ment deficit financing deals exclusively with economies having only a
single level of government -—- a unitary state.! This is surprising
since a number of major western economies are federal rather than
unitary states and in a federal state the GBC's of each level of
government must be interdependent. That is, any policy initiative by
one level of government must, by affecting the private sector, change
the level of national income, raise or lower interest rates, and/or

change the rate of inflation. As changes in these macroeconomic



variables will affect the GBC's of all other levels of government, the
GBC's of all levels of government must be interdependent. How each of
the other levels of government respond to this disturbance to its
budget position will of course once again affect the private sector and
hence each level of governments budget constraint. It would seem
imperative then, in any discussion of the stability of deficit financ-
ing, to explicitly account for the reactions of all other levels of
government since their reactions may significantly influence macro-
economic variables and hence the likelihood that a deficit caused by a
policy initiative will eventually be closed.

Interestingly, the interdependence of GBC's in a federal economy is
recognized in the literature on the macroeconomic impact of non-federal
governments. Sheikh and Winer (1977) for example, note that an anti-
inflation aggregate demand policy by the federal government may, if
effective, increase the deficits o0f non-federal governments. This
federal policy will therefore in whole or in part be offset by the
response of non-federal governments to the change in their budget
positions. Sheikh and Winer, however, do not investigate the implica-
tions of this for the stability of deficit financing. 1Instead they
concentrate on the implications of this interdependence for the magni-
tude of policy multipliers. Similarly, Winer (1979) notes the inter-
dependence of GBC's in a federation but proceeds to measure and compare
the size of federal versus non-federal policy multipliers under the
assumption that both levels of government change tax rates in response
to budget disturbances. Hence the issue of the stability of deficit

financing is avoided altogether. Auld (1980) also hints at the problem



but he too fails to make the connection that the behaviour of one level
of government may affect the stability of deficit financing by the
other. 1Instead, his concern is that deficit financing by the provinces
may increase crowding out and hence reduce the size of policy multi-
pliers.

The possibility of "crowding out" is particularly

important in a federal state, provided the sub—federal

levels of government have the power to incur deficits,

which is certainly true in Canada. In attempting to

conduct a national anti-recession fiscal policy, the

federal government would face considerable uncertainty

about the effects of a deficit (or increased deficit),

unless it was aware of what ten other governments were

planning. Bond sales to the public might be appro-

priate if provincial governments ... were not planning

to increase their net debt. If they were planning to

do so, then some monetarization of the federal deficit

might be in order to reduce the pressure on interest

rates.
(Auld, 1980, p. 101)

Finally, empirical measures of the degree of budget interdependence
between levels of government in a federation are available. Preston,
Eyford and Saiyed (1981) conduct simulations using the CANDIDE macro-
econometric model of Canada and find that if both levels of government
are assumed to bond finance disturbances to their budgets, and if the
federal government undertakes a policy initiative which creates a
federal deficit, then the non-federal government sector realizes a
smaller deficit (or a greater surplus) as a result. Similarly, Dungan
and Wilson (1985) perform simulations using the FOCUS macroeconometric
model and find that, again assuming both 1levels of government bond

finance disturbances to their budgets (this is their "Alternative A"),

a reduction in federal expenditures phased in gradually over a 10 year



period would cause non-federal deficits to rise by approximately 40
percent of the resulting fall in the federal deficit. Neither of these
simulation studies however, investigate how the behaviour of non-
federal governments influence the likelihood of federal deficit financ-
ing being stable.

There would appear then, to be a significant new area of research
which combines elements of two existing areas of research. In a
federal economy, a heretofore ignored macroeconomic effect of non-
federal goverrments is the effect they have on conclusions regarding
the likelihood of deficit financing being stable. Similarly, in the
literature investigating the conditions necessary for federal govern-
ment deficit financing to be stable, it would seem important to model
the response of non-federal governments to what they perceive to be an
exogenous shock to their budget positions. This thesis represents a
first step into this new area of research.

The thesis consists of three essays. In the first essay, chapter
two of this thesis, we review the seminal paper by Blinder and Solow
(1973) on the stability of deficit financing and extend it to the case
of a federal economy. In the second essay, presented in chapter three,
we follow Darby (1984) in relaxing the fixed price, zero growth assump-
tions of the Blinder and Solow model. Unlike Darby however, we allow
for a variety of assumptions regarding the of late contentious issue of
whether government bonds are net worth and we of course model a federal
economy. In the third essay, presented in chapter four, we extend the
model of essay two to the case of an open economy. The model in essay
three is similar to the model in a recent paper by Scarth (1987a)

except that unlike Scarth we again allow for any assumption regarding



the issue of whether government bonds are net wealth, we include direct
wealth effects, and of course we model a federal, rather than a unitary

State. Finally, in chapter five, we summarize the three essays and

review our conclusions.



FOOTNOTES

! There are two minor exceptions to this statement. Both Friedman
(1948) and Christ (1979) recognize in their introductions that non-
federal governments exist but both authors include them in the private
sector and ignore the non-federal financing constraint thereafter. As
we see 1in essay one below, this can only be legitimately done if one
assumes non-federal governments never deficit finance -- an assumption
which 1is far from true. It is interesting to note that Friedman
stresses that it is desirable that the maximum amount of government
activity be in the hands of state and local governments (see his first
footnote). This preference, plus his proposal that government rates of
tax and expenditure be unchanging and set so as to yield a balanced
budget at full employment, implies that non-federal governments would
have to deficit finance the effects of a business cycle on their
budgets. It is somewhat surprising therefore that no attention has
been given to establishing the consequences for economic stability of
the existence of bond financing non-federal governments.

10.



Chapter Two

Does Fiscal Policy Matter in a Federal Economy?

1. Introduction

In this first essay we review the results of the seminal paper by
Blinder and Solow (1973) on the stability of government deficit financ-
ing and we extend this model to the case of a federal economy. We
begin with this model despite its restrictive assumptions of fixed
prices and zero growth both because it has retained its popularity even
14 years after its introduction (see, for example, the recent paper by
Rau (1985) which offers a new interpretation) but more importantly
because the major conclusions of the model -- that while money financ-
ing is stable, bond financing of a deficit may or may not be stable —-
have proved to be robust to extensions to more sophisticated models.
Before moving on to more elaborate models therefore, it is of interest
to examine the implications for the conclusions of this relatively
simple model of our extension to a federal economy. How the conclu-
sions of this model are affected by our extension are not only of
interest in themselves, but they may also indicate how the conclusions

of more elaborate models may be affected by similar extensions.

2. The Model
We'employ a simple demand determined model similar to that intro-

duced by Blinder and Solow (1973) but adjusted to incorporate a

11.



second level “of government. Prices and the stock of capital are
assumed to be constant and we assume a closed economy. As our model
has no supply side our findings should be interpreted as showing the
impact of policy measures on an aggregate demand curve in price-
quantity space. wWhether this impact affects output, price, or some
combination of the two depends on one's assumption regarding the shape

of the aggregate supply curve. The model consists of the following six

equations:

1) v=c@d, r,ow o+l c®

2) v¢= 1 -1t Y+ 8T+ Y
_ f n

(3) w=M+ (B" + B)/r

(4) M = L(Y, r, W)

5) m+ gt -6t +Bf -1ty +Bf 4 Y

r

1 n_ .n n n f n

6) =B =c + 8" - 1" (v + 8L + B
Y

Y,Yd = real income and real disposable income respectively

Gf,Gn = federal and non-federal government expenditures on goods and
services respectively

Tf,Tn = federal and non-federal government proportional tax rates
respectively where 0 < (Tf + Tn) <1

Bf,Bn = federal and non-federal government bonds outstanding (explained

below)

12.



M = real money supply

W = real private wealth

r = real interest rate
C(+) = private sector expenditures on goods and services
L(+) = demand for money.

Following convention time derivatives are denoted with a dot and
subscripts denote partial derivatives (for notational ease we use Cy
rather than Cyd to represent the propensity to consume out of dis-
posable income.) The values of the partial derivatives are assumed to

obey the following restrictions:

0<cCc,Cc,L <1 L >0 C., L_< 0.
y' W ow Y r

Equations (1) and (2) describe equilibrium in the goods market.
Private expenditures depend positively on disposable income and wealth
but negatively on the interest»rate. Income 1is subject to two tax
rates, one for each level of government. National income consists of
income from production (Y) plus interest paid on the public debt of
each level of government (Bf + Bn). For simplicity we assume all bonds
are consols each paying one dollar per period. Thus the symbol B rep-
resents both the number of bonds outstanding and the total current
interest payments spent by that level of government. The price of such
a bond is equal to the present value of this perpetual income stream
and is thus 1/r. We further assume that private agents regard federal
and non-federal government bonds as perfect substitutes. There can
occur therefore an exchange of federal for non-federal government bonds

with no change in bond prices.

13.



Equations (3) and (4) describe equilibrium in the financial
sector. Private wealth is defined as consisting of the value of money
holdings plus the value of bond holdings. We assume therefore that the
full value of government bond holdings is viewed by private agents as
net wealth. The demand for money depends positively on income and
wealth but negatively on the rate of interest. The market clearing
conditicn for the bond market is omitted via Walras' Law.

Equations (5) and (6) are the budget constraints faced by federal
and non-federal governments respectively. Each requires that uses of
funds equal sources of funds at every point in time. They differ only
in that the federal government has available to it money creation as a
source of funds whereas non-federal governments do not.! Note that
since M represents the monetary base in (5) and the total money supply
in (4) we are ignoring the existence of a banking sector. This is a
conventional assumption in models employing a government budget con-
straint (GBC) and is equivalent to assuming a constant monetary base
multiplier equal to unity. Note also that (6) represents the budget
constraint for non-federal governments in aggregate. We assume there-
fore that all non-federal governments act in unison in that they all
finance shocks to their budget positions in the same manner and all
initiate the same type of fiscal policy when such policies are under-
taken. In order to consider cases where non-federal governments do not
act in unison, it would be necessary to define a separate GBC for each
non-federal government. This would make it possible for some non-
federal governments to tax finance while others bond finance. However,
as each non-federal government collects tax revenue in a different sub-

national economy, a different income variable would enter each non-

14.



federal GBC. We would therefore be required to model how each of these
income variables is determined and this would necessitate that we model
each sub-national economy as well as the trade and financial flows
between them. The assumption that each non-federal government chooses
the same policy variable to be endogencus enables us to aggregate
non-federal GBC's into cne and thereby enables us to greatly simplify
our model.

The endogenous variables in the model are Y, Yd, W, and r, plus
one policy variable from each government budget constraint.

The model imposes constraints on the behaviour of all three
sectors of the economy -- the federal and non-federal government sec-
tors and the private sector. The constraints on government appear ex-
plicitly as equations (5) and (6) while the constraint on the private
sector is implied by these equations and other relationships defined in
the model. To see this note that the flow constraint on the private
sector requires that changes in private wealth over time (W) must equal
private savings plus capital gains. Using the other relationships de-

fined in the model this requirement can be expressed as,

M o+ % (éf+ BY) + capital gains = vd - C + capital gains
or,
M+-1r-(éf+én):<1—Tf—T“)(Y+Bf+Bn)—<Y-Gf-Gn)
or finally,
it + Bf - 1t (Y+Bf+Bn)—%éf—ﬁ]
n n n f n 1l -.n, _
+ [G+B -T(Y+B +B) - P Bl = 0.

Satisfaction of the two government budget constraints therefore ensures

15.



satisfaction of a private sector budget constraint so that the latter
need not appear explicitly in the model. Note also that this deriva-
tion shows that in a federal economy it is not legitimate to simply
ignore the non-federal GBC. If this is done then satisfaction of the
federal GBC does not necessarily imply the private sector constraint is

satisfied so it should enter the model as a separate constraint.

3. Policy Interdependence in a Federal Economy

Each level of government imposes a proportional income tax so that
tax revenue is determined endogenously. Similarly, a component of each
government's expenditures -- the service on its debt -- is in part a
function of the interest rate and is therefore also endogenously deter-
mined. As a consequence of this each level of government must allow at
least one policy variable -- its expenditures, tax rate, stock of bonds
outstanding, or (for the federal government only) the stock of money ——
to be determined endogencusly in order to always obey its budget con-
straint. These considerations imply that in a federation there will be
a significant degree of policy interdependence between levels of gover-
nment. The actions of one level of government will, by affecting in-
come (and consequently tax revenue) and/or the rate of interest, alter
the budget position of the other level of government and thus initiate
a change in the endogenous policy variable in that constraint. The
response of the passive level of government to what 1t perceives as
being an exogenous shock to its budget position may be a significant
determinant of the impact of the active level of government's policy.

Such policy interdependence between levels of government can have

two effects. First, it may impact upon the size of policy multipliers.
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The multiplier associated with a federal policy initiative may signifi-
cantly differ in magnitude depending on whether non-federal governments
tax or bond finance shocks to their budget positions. Second, the
stability of the model may depend critically upon the particular com-
bination of policy variables chosen to be endogenous by the two levels
of government.

The federal GBC contains four policy variables while the non-
federal constraint contains three. Assuming for simplicity that each
level of government allows only one policy variable to respond endogen-
ously at any one time, there are therefore twelve possible combinations
of endogenous policy variables. We have chosen the following four
cases as being the most relevant:

- non-federal governments adjust tax rates residually while
the federal government bond finances

- both levels of government bond finance

- non-federal governments adjust tax rates residually while the
federal government money finances

- non-federal governments bond finance while the federal gov-
ernment money finances.

It is important to note that these cases do not simply represent
examples of mixed financing by a government in a unitary state.
Turnovsky (1977, pp. 68-85) considers this case by assuming a single
level of government financing its budget deficit with both bond sales
and money creation such that

M

& (budget deficit)

B

r(1-38) (budget deficit)

17.



where & is a constant and 0 < & < 1. If we restrict our attention for
a moment to our case of non—-federal bond financing and federal money
financing one might suppose that we can equally well examine this case
in the context of Turnovsky's model by assuming & > 1. That is, suppose
the federal government increases its expenditures causing a federal
deficit and a non-federal surplus (since non-federal tax revenues rise
due to the policy induced increase in income). In response to the
budget imbalances the federal government increases the money supply
(M > 0) while non-federal governments retire bonds (B < 0). In the
context of Turnovsky's model this set of responses implies & > 1. Thus
it might appear our argument for the need to explicitly account for the
actions of non-federal governments reduces to an argument that
Turnovsky is wrong to restrict 0 < & < 1 since & > 1 is a more relevant
consideration in a federal economy.

This apparent equivalence of our model to Turnovsky's mixed fin-
ancing case 1s however inaccurate. The crucial difference lies in the
fact that M and B always respond to the same budget deficit in Turn-
ovsky's model whereas in cur model they respond to two different con-
straints. In Turnovsky's model the retirement of bonds causes the debt
service to fall and thus the budget deficit to grow smaller (tax
revenue falls as well but we assume this is dominated by the fall in
the debt service). This causes the rates at which bonds are retired
and money is issued to both decrease.? In our model the retirement of
non-federal bonds reduces debt service in the non-federal constraint

only. This has the effect of increasing the non-federal surplus caus-

18.



ing the rate of bond retirement to increase. At the same time, the
retirement of non-federal bonds causes federal tax revenue to fall
thereby causing the federal deficit to grow and the rate of monetary
expansion to increase as well. The two models therefore describe two
far different responses to the same disturbance and are not equivalent.
To properly derive the influence of non-federal governments in a
federation one needs to model a separate budget constraint for each
level of government. Their influence cannot be ascertained from a

model of a unitary government which employs mixed financing.

4. Full and Quasi- Equilibrium

The static equations (1)-(4) are satisfied at each moment in time
while dynamic equations (5) and (6) drive the model from one instant-
aneous equilibrium to another by changing stocks of bonds and/or money.
If the model is stable, it will settle to a position of equilibrium
after it has been disturbed. Define such an equilibrium as being a
position where national income and the rate of interest are unchanging
(i.e. Y=r= 0). If we take the time derivative of the static equa-
tions and impose our equilibrium condition, we can derive the con-
ditions the model's remaining endogenous variables must satisfy in
order for this equilibrium to be established. These stationarity
conditions require

£3589 =o.

(7) W=M= (B
Note in particular that when both levels of government bond finance the
attainment of equilibrium does not require all flows to be zero. One

level of government may continucusly issue new bonds (and thus maintain
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a budget deficit) so long as the other level of government continuously
retires bonds (and thus maintains a budget surplus) at an equal rate.
As Bf and Bn are perfect substitutes such a situation leaves wealth,
interest income, the rate of interest, and the level of national income
all constant. The use of this type of equilibrium has been employed
elsewhere in open economy mcdels of unitary states and has been
labelled a quasi-equilibrium.?

A guasi-equilibrium cannot persist indefinitely. To our case of
two bond financing levels of goverment in a closed economy one can
extend a criticism similar to that directed by Riley (1982) and Scarth
(1984) toward open economy models employing the quasi-equilibrium con-
cept. That 1s, such a situation leads to a growing debt-to-income
ratio for that level of government which is continuously issuing bonds.
This must eventually give rise to a confidence problem and a disinclin-
ation to purchase these bonds. When this occurs the quasi-equilibrium
collapses and there must be further adjustment toward a full equilib-
rium where all flows are zero. In our discussion below we consider
the case of a quasi-equilibrium when both levels of government bond
finance not because we disagree with these criticisms -- on the con-
trary we find them persuasive —-- but because as we'll see, the results
of the literature can only be derived from our model if such a defini-

tion of equilibrium is used.

5. The Results

Case (a): Non-Federal Governments Adjust Tax Rates Residually
while the Federal Government Bond Finances
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With respect to the question of the stability of bond financing
this case most closely resembles the situation examined by Blinder and
Soclow (1973, 1976a, 1976b). Wealth effects which give rise to the
possibility of instability emanate from a single source -- the change
in the stock of federal bonds outstanding. As the tax financing of
non-federal governments gives rise to no further wealth effects we
should expect that the condition for stability in this case should
closely resemble that derived by Blinder and Solow.

Under this set of financing assumptions only the federal GBC is
dynamic describing how the stock of federal bonds cutstanding changes
over time in response to changes in the size of the federal deficit.
Taking the linear approximation of the model about a balanced federal

budget yields,

f 1
. C(1-T7) + =B
(8) 8t = ¢ |1 - of - of (X —L— ast
1 -C (1-T7) + oL
Y Y
where dBf = the deviation of Bf from its full equilibrium value
c - (Y + B /rdc
r W
o= f . n,2 > 0
Lr - ((B” + B)/r )Lw

The model is stable only if the term in square brackets is negative.
Rewriting this term stability can be seen to be an empirical question
requiring

f
1 -7
(9) B> r(“—;f*——) (1 - Cy + oLy)

which is essentially the result derived by Blinder and Solow except for

the definiticn of the tax parameter involved.
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Blinder and Solow utilize only one GBC and define the tax parameter

in that constraint (T') as the marginal propensity for federal, state,

and local governments to tax and reduce income-conditioned transfer
payments as GNP rises. To interpret T' in this manner however implies
that their constraint is an aggregate constraint for all levels of
government. When discussing money financing this implies that non-
federal governments have access to money creation as a means of financ-
ing their deficits.* Alternatively we can interpret their model as
simply wishing to ignore non-federal governments. If so then the
proper assumption is to assume non-federal governments adjust their tax
rates residually as their behaving in this manner does not alter the
stability condition from what it would be if equation (6) was simply
omitted from our model. Under this interpretation (9) shows that T'
should be identified as the federal tax parameter only. This is an
important consideration since a crucial element in judging the likeli-
hood of (9) being satisfied is the magnitude of the tax parameter in-
volved. Blinder and Solow have judged the magnitude of their T' to be
quite large (in the vicinity of 0.5) making the satisfaction of (9)
much more likely than if it were small.5 Our result here indicates the
relevant tax parameter is that of the federal government only thus
making federal bond financing far less likely to be stable than Blinder
and Solow have judged.s

If one accepts the argument of Christ (1979), this distinction
regarding the proper tax parameter to enter (9) may seem somewhat ir-
relevant. That is, Christ (1979, p.533) suggests that casual empirical
evidence indicates that aggregate demand is positively related to

changes in the money supply. In the Blinder and Solow model (and ours)
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however, this relationship is satisfied under bond financing only if
the parameters are such that the condition for bond finance stability
fails. Thus Christ asserts bond financing must be unstable in that
model. Recently however, Rose (1986) has stressed that if the govern-
ment is bond financing, then there is no a priori reason to believe
aggregate demand will rise as a result of a (bond financed) increase in
the money supply. The monetary expansion creates a budgetary surplus
initiating a retirement of outstanding bonds. If the Blinder and Solow
medel is stable, the net effect of the expansion of the money supply
and the contraction of the number of bonds outstanding is to reduce
aggregate demand in the long run. As Rose concludes, it is not clear
why this result should be considered outrageous, thus leaving us with
the conclusion that the stability of bond financing is an empirical

question as Blinder and Solow claim.

Case (b): Both Levels of Government Bond Finance

The stationarity conditions show that under this set of financing
assumptions a quasi-equilibrium is possible. This quasi-equilibrium
requires only that the sum of the two government's budget imbalances be
zero. The model is this case therefore reduces to equations (1)-(4)
plus the sum of equations (5) and (6). Taking the linear approximation

of this set of equations and substituting into the dynamic equation

yields
10y  BE N =rpn - of s ™A+ M1aEE ¢ BY
f . n 1
C (1-T-T") + =B
where A = Y L 0.

b
f n <
1~-C @A-T-7) +o0
Y( ) LY
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This quasi-equilibrium is stable only if the sum of the two budget im-
balances returns to zero after the model has been disturbed. Thus
stability requires the term in square brackets to be negative which is
eguivalent to requiring

1-7f -

(11) B> r(
ot 0

) (1 - Cy + OLy).

Note that (11) 1is precisely the condition for stability discussed by
Blinder and Solow as it involves the tax parameter of both levels of
government. Therefore another way one could interpret their result is
that they believe non-federal governments bond finance and they require
only a quasi-equilibrium in the steady state. There is however no
evidence to suggest they intended this interpretation.

Now suppose one agrees with criticisms of the use of the quasi-
equilibrium concept and requires a full equilibrium instead. The con-
ditions for stability in a full equilibrium are more stringent than
those for a quasi-equilibrium because in a full equilibrium both budget
deficits must be zero so that éf = én = 0. Taking the linear approxim-

ation of (1)-(6) about balanced budgets and substituting the result

into the dynamic equations yields

B 1 - ti1en) WTION st

B - a1 - TR(1+A) ag"

The model is stable if the trace and determinant of the 2 x 2 matrix in

(12) are negative and positive respectively. However, since

f

trace = 2 - (TF + TH) (1 + )

determinant = 1 - (Tf + Tn)(l + A)
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satisfaction of both these conditions is impossible and the model is

unambiguously unstable in a full equilibrium sense when both levels of

government bond finance. The intuition behind this result is fairly
straightforward. A federal deficit arising due to an expansionary
federal fiscal policy causes income to rise and thus puts non-federal
governments into a surplus position. The federal government is now
issuing Bf while non-federal governments are retiring Bn. Every Bf
issued raises wealth and income causing the non-federal surplus to in-
crease. Similarly, every Bn retired reduces wealth and income causing
the federal deficit to grow. The two levels of government are there-

fore acting at cross purposes each making it more difficult for the

other to return to a balanced budget position.

Case (c¢): Non-Federal Governments Adjust Tax Rates Residually
while the Federal Government Money Finances

In this case bond stocks are unchanging and the only dynamic
equation is (6) describing changes in the stock of money over time as a
function of the size of the federal deficit. By assuming non-federal
governments are avoiding deficit financing we should again derive a
stability condition similar to that derived by Blinder and Solow.
Taking the linear approximation of equations (1)-(6) and substituting

into the dynamic equation yields

(13) M = —Tf[ i ] aM
1-c (1-1%) + o
y y

where ¢ = Cw + (1 - Lw)c > 0.
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Stability requires the term in square brackets to be positive, a con-
dition which is unambiguously satisfied and identical to that derived
by Blinder and Solow if their T' 1is interpreted as the federal tax
parameter only.

As stability 1s guaranteed in this case it is relevant to examine
the full equilibrium policy multipliers. The most interesting of these
are

av/act

1/T

and

av/ac” = 0.

The federal expenditure multiplier is a familiar result. Interestingly
however, the effect on income of a change in non-federal expenditures
is zero. Any expansionary non-federal policy produces a federal sur-
plus (by raising federal tax revenue) which initiates a contraction of
the money supply. With expenditures constant the federal surplus will
disappear only when tax revenues return to their initial level. Thus

in equilibrium the level of national income must return to its initial

level and non-federal policy initiatives are consequently ineffective,

Case (d): Non-Federal Governments Bond Finance while the Federal
Government Money Finances

Under this set of assumptions both government budget constraints
are dynamic but inspection of the stationarity conditions shows that no
quasi-equilibrium is possible. Thus both budget deficits must be zero
in equilibrium. Taking the linear approximation of equations (1)-(6)

and substituting into the dynamic equations yields
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(14) 8% _ | 1-1hasny  -The | | aB”
i ey -rfe an
where 6 = a > 0.

f n
1 ~C (1-T"-T + oL
Y( ) Y

Stability requires that the trace and determinant of the 2 x 2 matrix
in (14) to be negative and positive respectively. The determinant how-
ever is unambiguously negative so that the model is unstable under this
set of financing assumptions.

The intuition behind this result is again fairly straightforward
and was outlined earlier in section 3. A policy initiative creating a
deficit for that level of government raises income and thereby puts the
other level of government into surplus. The financing responses of the
two levels of government are now at cross purposes with one another.
An increase in the money supply in response to a federal deficit in-
creases the non-federal surplus and hence the rate at which B" are
retired. But an increased rate of retirement for B" widens the federal
deficit calling forth an increased rate of monetary expansicn. Clearly
it is impossible for both levels of government to return to balanced

budgets and the model must be unstable.

6. An Alternative Definition of the Fiscal Policy Variable

In the previous section we assumed governments used their expendi-
tures on goods and services (G) as the exogenous fiscal policy vari-
able. Tobin and Buiter (1976), Christ (1979), and Cohen and deLeeuw
(1980) propose a number of alternative definitions of what might des-

cribe a government's fiscal policy variable. On the basis that it seems
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to receive the explicit attention of policy-makers, total government
expenditures (G plus gross interest payments on government debt, B)
would appear to be a reasonable choice. Christ finds that in the
Blinder and Solow (1973) model this definition of the fiscal policy
variable makes bond financing stable so long as one assumes that a
change in the money supply has a positive effect on aggregate demand in
the long run. In Christ's view then, this alternative definition of
the fiscal policy variable offers a solution to the problem of bond
finance instability -- so long as government defines fiscal policy as
maintaining total expenditures above (or below) some previous level,
bond financing will be stable.

As noted earlier, we concur with Rose (1986) that there is no a
priori reason to believe a bond financed change in the money supply
will have a positive effect on aggregate demand in the long run. It is
easy to show that in our model, as in the Blinder and Solow model, if
the relationship 1s a negative one then bond financing is necessarily
unstable using this alternative definition of the fiscal policy vari-
able whereas it remained an empirical question when the fiscal policy
variable was simply G. In our view then, this alternative definition
of the fiscal policy variable may in fact increase the likelihood of
bond finance instability. In what follows however, we will assume
Christ is right -- that is, a bond financed change in the money supply
will have a positive effect on aggregate demand in the long run. Even
with this assumption, we will show that in a federal economy this
alternative definition of the fiscal policy variable does not guarantee

bond finance stability.
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To examine the effect of this redefinition of the fiscal policy

*
variable on our model of a federal economy, simply define Gf =G + B

n n f

and Gn* = G + B and substitute for G~ and Gn respectively in equa-
tions (1)-(6). As expected, given Christ's assumption case (a) is now
stable. However, 1f we require a full equilibrium cf case (b), the
model remains unstable despite Christ's assumption. We derive the same
result for case (d) so that stability of money financing continues to
require that non-federal governments avoid deficit financing.?

In a federal eccnomy therefore, even given Christ's assumption
regarding the long run effect of a bond financed change in the money
supply on aggregate demand, this alternative definition of the fiscal
policy variable fails to solve the problem of bond finance instability

except for the unrealistic case of tax financing non-federal govern—

ments.

7. Summary and Conclusions

The purpose of this essay was to extend the seminal work of Blinder
and Solow (1973) to the case of a federal economy and to examine how
that model's conclusions regarding the stability of deficit financing
were affected by that extension. Our results suggest that concern
should be expressed over any heavy reliance on bond financing and that
this concern should be directed toward both levels of government.

Consider first the results from section 5. Our discussion of cases
(a) and (b) indicates that the result of Blinder and Solow (1973) that
the stability of bond financing is an empirical question can only be

derived if non-federal governments tax finance (in which case Blinder
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and Solow interpret their T' incorrectly) or if non-federal governments
bond finance and we accept quasi-equilibrium as a proper definition of
a steady state. This surely shows that their result rests on a shaky
foundation as quasi-equilibrium is simply not an attractive concept and
non-federal governments do not typically maintain balanced budgets.é®
When we make the more realistic assumption that non-federal governments
deficit finance and require a full eguilibrium we find the proper con-
clusion is that bond financing is unambiguously unstable and is not an
empirical question at all.

The federal government has the alternative of abandoning the mone-
tary growth rule and instead rely on changes in the money supply to
finance federal deficits. Cases (c¢) and (d) however, show that money
financing by the federal government is only stable if non-federal gov-
ernments avoid bond financing. Thus the general perception that money
financing produces a stable equilibrium (see for example Blinder and
Solow (1973), Christ (1979), Rau (1985)) is seen to rest heavily on an
implicit assumption that non-federal governments adjust tax rates
residually so as to always maintain zero budget deficits. Our concern
over a reliance on bond financing by non-federal governments is there-
fore most strongly expressed here. Bond financing by non-federal gov-
ernments makes unstable the federal government's only realistic altern-
ative to bond financing.

In Section 6 we examined an alternative definition of the fiscal
policy variable. We showed that this re-definition of the fiscal
policy variable solved the problem of bond finance instability only if

one accepts Christ's assumption regarding the long run impact of a bond
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financed change in the money supply on aggregate demand and if one
assumes non-federal governments never deficit finance. Dropping either
of these assumptions again leaves us with our conclusion that bond fin-
ancing in a federal economy generates macroeccnomic instability.
Finally, our results are indicative of the significance of policy
interdependence between levels of government in a federation. Success
of policy initiatives by one level of government depend to a signifi-
cant degree on the policy choices made by the other. This is reflected
in our stability analyses where we found successful stabilization
efforts required that both levels of government avoid heavy reliance on
bond financing. It is reflected also in the result that a fully co-
ordinated tax financed change in expenditures by all non-federal gov-
ernments has no affect on national income if the federal government

chooses to money finance shocks to its budget position.
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FOOTNOTES

! On this see Courchene (1986, pp.54-55). In return for being
exempted from the 1963 U.S. Interest Equalization Charge, Canada was
required to ensure that its foreign exchange reserves not exceed $2.6
billion. By the mid-1960s however, they were surpassing this level. A
possible solution to the problem was for the Bank of Canada to use
these "excess" reserves to retire outstanding Canadian debt held
abroad. However, as most of this debt was of provincial issue, the
Bank refrained from purchasing this debt for fear that it might lead to
future demands that it monetarize provincial debt. Thus while provin-
cial debt could conceivably be monetarized, the Bank of Canada has
studiously avoided doing so even indirectly.

2 In Turnovsky's model the assumption of &> 1 makes it unambiguous-
ly stable.

3 For a discussion of full versus quasi-equilibrium see Swoboda
(1972) and Fratianni (1976). Models employing quasi-equilibriums in-
clude Turnovsky (1976), witte (1979), Murray (1980), Riley (1982).

¢ To avoid this problem Christ (1979) makes explicit the assumption
that his GBC represents that of the federal government only and he
assumes non-federal governments are included in the private sector. As
our discussion in section 2 shows however, this is not a legitimate
method of dealing with the existence of non-federal governments.

5 In their 1973 paper Blinder and Solow judge T' > 0.50. 1In their
1976b paper T' 1s no longer viewed as being in excess of one-half but
is still defined as the tax parameter in an aggregate GBC and is thus
still viewed as being quite large.

§ For example, suppose the tax parameter for all governments com-
bined (Blinder and Solow's T') is 0.5. but that of the federal govern-
ment alcne (our T-) 1s only 0.25. Then stability is three times less
likely when the proper tax parameter is used.

7 In both case (d) and in case (b) when a full egquilibrium is re-
quired, there are twao dynamic equations and stability requires satis-
faction of trace and determinant conditions. In each case trace 2 0
and determinant = 0.
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33.

8 From the table below we see that in Canada and the U.S. non-
federal governments do not typically maintain balanced budgets and in
fact often realize imbalances which are large even relative to those of
the federal government.

Deficits (-) and Surpluses (+) by Level of Government, Selected Years

Canada* U.S.**
Federal Non-Federal Federal Non-Federal
1973 0.4 -0.8 - 14.9 14.9
1976 - 3.3 -2.4 - 73.7 6.8
1979 - 9.4 1.1 - 40.2 26.5
1982 -25.1 -4.7 -127.9 34.8
1983 -20.4 -4.9 -207.8 43.7
1984 -30.5 -1.9 -185.3 63.9
1985 -32.3 -2.2 -212.3 60.9

* billions of Canadian dollars
** hillions of U.S. dollars

Sources: Canada: National Income and Expenditure Accounts, 13-001.
U.S.: Budget of the U.S. Government, Fiscal Year 1988,
Historical Tables, U.S. Gov't. Printing Office,

1987.



Chapter Three

The Macroeconomic Stability of Alternative Monetary Policies

in a Federal Economy with Non-Zero Growth and Flexible Prices

1. Introduction

In this essay we relax the restrictive assumptions of fixed prices
and zero economic growth imposed on the model discussed in chapter two.
In doing so, we will first construct a model with zero growth but
flexible prices so as to better compare the specification of our model
with many of those appearing in the literature. After making this
comparison, we will add economic growth to give us the final form of
our model. Growth will be assumed to be constant and exogenously
determined. In this we follow the methodology of a number of recent
studies designed to investigate the conditions under which deficit
financing leads to a stable equilibrium. These include the theoretical
models of Sargent and Wallace (1981), McCallum (1981), Darby (1984),
and Scarth (1987a, 1987b) and the simulation models of Fortin (1985)
and Duguay and Rabeau (1987). Also, we will construct our model so as
to allow us to investigate the implications for stability of a variety
of assumptions regarding whether or not government bonds are net
wealth. This remains a highly contentious issue and since stability
conditions are sensitive to the particular assumption one imposes it
would seem important to allow for this flexibility. Finally, we will
model the non-federal government sector so as to investigate its role

in determining conditions for macroeconomic stability.



2. The Model

In this section we develop a deterministic, flexible price IS-1M
model of a closed federal economy with a constant, exogenously deter-
mined rate of growth and rational economic agents. Our goal is to
specify a model flexible enough that we will be able tc examine the
implications of as many of the specifications appearing in the litera-
ture as possible. In order to better illustrate how we have done so,
we begin by specifying a model with zero economic growth. This model
consists of the following eight equations.

1) v =cw?d -, ow o+ (1-a) 6f + 65

(2) w=wmump+p (B0 + 8P

3y vd=va+r e +sSm) - f + 5w+ BEp + 8S/P)

£

~ W o+ a6t + 6% - (1-B) (1/p) (BT + B

)

£

(1) /ey + BY = 6f + eefp - tfy + BEp + 1BS/P)

S

8) (1/p)B° = 6% + rBS/p - t5(v + rBL/P + rBS/P)

where: Y,Y = real output and real capacity output
r = nominal interest rate
m = expected rate of inflation
P = price level

é/P = rate of inflation

Le]
1]
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36.
r-m = expected real interest rate
B™,B = nominal value cof outstanding federal and non-federal

bond stocks respectively

rBf,rBS = nominal interest paid on federal and non-federal
bonds respectively

M = nominal money supply

Yd = real private dispcsable income

Gf,GS = real federal and non-federal government expenditures
on goods and services respectively

tf,tS = federal and non-federal tax rates

B = the fraction of government bonds which private agents
perceive to be net wealth

ol = the fraction of Gf and G° which private agents
perceive to be equivalent to private expenditure

L(-) = real demand for money balances

C(+) = real expenditure enjoyed by private agents

8 = rate of which inflation rises due to excess demand in
the product market (8 > 0)

W = private agents subjective value of real net wealth.

Following convention we denote time derivatives with a dot and
partial derivatives with subscripts. We assume partial derivatives
have the usual signs;

0 < Cg <1 Cpp €O C, > 0

L >0 L <0 0<KL <1
% r W



f

Equation (1) is the GNP identity (Y =C + G + GS) after substituting

the following equation for C;

(9) ¢ =c@? r-m, W - a@t +c5

where C = real market purchases by private agents.

This specification follows Hodrick (1980) and Barro (1981). It re-
flects an assumption that the public is likely to perceive at least
some fraction of government expenditure as being a substitute for
private expenditure (for example, expenditures on non-public goods such
as education, fire protection, school lunches, etc.). Thus real ex-
penditures enjoyed by private agents (defined by C(-)) is given by the
sum of real market purchases by private agents (C) and real expendi-
tures by government that the public perceives to be a substitute for

£ + Gs)). For simplicity, we assume the same

private expenditures (a(G
fraction of federal and non-federal government expenditures are per-
ceived to be substitutes for private expenditure and we also assume a
is a constant and 0 < a < 1.1 Substitute (9) into the GNP identity and
we have equation (1).

Equation (2) defines net wealth. If B = 0 we impose what has been
variously referred to as the Ricardian equivalence, the Ricardian non-
equivalence, and the pre-Ricardian equivalence theorem or proposition.?
This proposition, which we will refer to as simply the equivalence
hypothesis, states that government bonds are not perceived to be net
wealth since they entitle agents to both interest payments and a future
tax liability with the same present value. If we let B = 1 we adopt
the assumption implicitly imposed in our first essay —— that agents

fail to associate a bond issue with a future tax liability and hence

perceive the full value of government bonds to be a component of net
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wealth. McCallum (1984) notes that the equivalence hypothesis is
merely a particular application of the rational expectations hypothesis
and suggests that since the latter has been shown to have considerable
merit the former should also be adopted. The equivalence hypothesis
however, requires the satisfaction of assumptions other than that of
rational price expectations so that adoption of this assumption does
not necessarily require one to assume B = 0. For example, a necessary
assumption for the B = 0 assumption to be relevant is that private
agents have infinite lives or satisfy a bequest motive strong enough to
cause them to behave as if they have infinite 1lives.? Empirical
studies have provided support both for and against acceptance of the
equivalence hypothesis. Seater (1985) offers a review of these empiri-
cal studies and notes that a serious shortcoming is that non-federal
government debt is ignored despite the fact that it comprises a large
part of total U.S. government debt. Thus the opposing conclusions of
two recent studies using Canadian data may be due to their choices of
whether to include non-federal debt in their calculations. Johnson
(1986) finds little support for the equivalance hypothesis but includes
only federal debt in his calculations. Katsaitis (1987), on the other
hand, includes non-federal debt in his calculations and finds evidence
supporting the equivalence hypothesis. In recognition of the contro-
versy regarding the equivalence hypothesis we have constructed our
model ;o as to be able to accommodate any assumed value for B. Thus we
assume 0 < B < 1.4

Equation (3) defines real disposable income as income from produc-

tion plus interest income earned on government bonds, minus taxes
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(which includes the inflation tax on wealth), plus the value private
agents place on government expenditures, minus the savings perceived as
being necessary to finance the implied future tax liability inherent in
new issues of government bonds.® This specification is a generalized
version of closed economy definitions of disposable income defined
elsewhere. That is, let B = 1 and a = 0 and we have the definition
employed by Turnovsky (1979) and by Stemp and Turnovsky (1984) for a
unitary state. Let B =1, a = 0 and also assume prices are fixed and
we are left with the definition employed by Blinder and Solow (1973).
Still assuming fixed prices and a = 0, if we let 0 < B < 1 we have dis-
posable income as defined by Bruce (1977). 1If we allow prices to be
flexible and assume a = B = 0, it is easy to show that our equation (3)
is equivalent to the definition of disposable income employed by
McCallum (1978).¢ Finally, with flexible prices, a =0, and 0 < B < 1,
we have the definition employed by Duguay and Rabeau (1987).

Equation (4) is the LM equation requiring that the real money sup-
ply equal real demand for money balances. The determinants of money
demand are standard ones with the usual signs.

Equation (5) is an expectations augmented Phillips curve where the
unity coefficient on the expected inflation term indicates acceptance
of the "natural rate" hypothesis.

Equation (6) imposes the assumption of perfect foresight -- the
deterministic analogue of rational expectations. Taylor (1985) notes
that while rational expectations may not be an appropriate assumption
if one is interested in the short-run impact of a change in policy

regimes (since agents may require a period of time in which to learn
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about the new policy and hence may fail to anticipate policy initi-
atives), it is appropriate if one measures long-run effects. As our
concern will be to measure only the long-run effects of policy, we have
adopted the assumption of rational expectations. Together, equations
(5) and (6) imply output is pegged at capacity output Y.

Equations (7) and (8) are the government budget constraints (GBC's)
of the federal and non-federal government sectors respectively. Both
require that uses of funds equal sources of funds at all times. They
differ only in that the federal government has a revenue source not
available to non-federal governments —-- that of money creation. Note
that the variable M enters the federal GBC and thus represents high-
powered money and also enters the wealth identity (2) and the LM equa-
tion (4) so that it also represents the total money supply. This is
the usual assumption in GBC models and it implies either that there is
no banking system or that the money multplier is unity.

The model we have described above assumes zero economic growth. We
have presented this model in order to better illustrate the implica-
tions of alleowing for the possibilities of 0 < B, a < 1 for a standard
GBC macroeconomic model. However, McCallum (1981) has noted that if
one assumes Ricardian equivalence (that is, B = 0) then a necessary
condition for macroeconomic stability under a monetary rule (defined
below) is a positive rate of economic growth. Since the B = 0 assump-
tion has been a popular one recently, we wish to examine it for the
case of a federal economy. In order to make this examination worth-
while however, McCallum's result suggests we must modify our model to

allow for a positive rate of economic growth. To do so, we will follow
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McCallum (1981), Sargent and Wallace (1981), Darby (1984), Fortin
(1985) and Scarth (1987b) in assuming a constant exogencusly determined
rate of growth in output. To incorporate this assumption we simply
divide through the model by Y. Further simplifying by substituting
equations (4)-(6) into the rest of the model and assuming the private

expenditure and money demand functions are linear, our model becomes:

(100 1=c,yd+ c,(r-p) + C,(m + B(bE + b%)) + (1-0) (gF + &%)

(1) yd = (@ + ot + %) (1-tFt5 - pm + bT + b5 + argf + o)
- (1-B) (bT+ B%) - n(p+ b5 (1-p)
_ f s
(12) m=1L, + L,r + L,(m + B(b™ + b"))
13) m+bf =gt + i - tf + i+ % - m+bhn+ p)

(14) b5 =¢%+ b - t5(1 + T + %) - b5(n + p)
where;?

yd = Yd/Y C, = Cyd

gf = iy C, =C._/¢Y

¢ = ¢y c, = C,

m = M/PY L, = L,

pf = BY/pY L, = L /Y

b> = B°/PY L, = L,

n = ?/Y = exogenous constant
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and where we have made use of the following relationships;

bt = (1/pv) BE - bE(n + p)
5 = (1/pv) B® - b5(n + p)
m = (1/PY) M-m (n + p).

Equations (10)-(14) now describe a fairly general model of a closed

federal economy with rational economic agents and a constant, ex-

ogenously determined rate of growth in real output (n). The endogenous
variables in the model are yd, r, p, one of bf, m, tf, gf, and one of
bs, ts, gs. This categorization of endogenous variables reflects the

fact that at least one variable in each GBC must be endogenous sO as to
ensure satisfaction of these constraints at all times and the assump-
tion that both levels of government choose to allow only one variable
in their GBC to be endogencusly determined. Thus we do not consider
here more complex modes of financing where two or more policy variables

are allowed to vary in certain proportions.?®

3. Alternative Monetary Policies

The list of endogenous variables defined above indicates that even
given our assumption that only one policy variable in each GBC is en-
dogenous at any one time, there are twelve possible combinations of
endogenous policy variables between the two levels of government. How-
ever, we ignore as being unrealistic those cases involving expenditure
financing (gf and gS endogenous) and cases involving federal tax
financing (tf endogenous). This leaves us with just two financing

options available to each level of government.
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One option available to the federal government is to adopt a mone-
tary rule such that m = 0. Under such a rule the real money supply is
allowed to grow but only at a rate sufficient to keep the ratio of
money to output constant. Underlying this form of the monetary rule is
the notion of an "accommodating” monetary policy in which the monetary
authorities increase the nominal money supply to meet transactions
needs which grow at a rate equal to the sum of the rates of output
growth and inflation. This particular form of the monetary growth rule
has been widely used in the literature having been adopted by Sargent
(1977), Turnovsky (1979), McCallum (1981), Nguyen and Turnovsky (1983)
and Scarth (1987b). An implication of this rule of course is that bf
is endogenous (i.e. Bf # 0). Thus following such a rule implies the
federal government has chosen to bond finance federal deficits.

The second option open to the federal government is to adopt an
accommodating bond growth policy such that Bf = 0. Here the stock of
federal bonds is allowed to vary soO as to maintain a constant federal
bond to output ratio. An implication of this policy is that m is en-
dogenous (i.e. m # 0) so that adoption of this policy implies the
federal government has chosen to money finance federal deficits.

There are also two financing options open to the non-federal
government sector. One option we will consider involves non—-federal
governments adopting an accommodating bond growth policy such that
p% =0, The implication of this policy of course is that non-federal

governments tax finance (tS endogenous) deficits. A major reason for
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our interest in this case is that as we'll show below it is an implicit
assumption of those who model unitary states (i.e. only consider one
level of government) but offer policy advice for federal states. 1In
order to discuss their results therefore, we need to consider this
case.

The second financing option available to the non-federal government
sector is that of deficit (bond) financing so that b° is endogenous
(BS# 0) and the non-federal tax rate is given. The macroeconomic
effect of this option, which is easily the most common choice of non-

federal governments, has not been examined in the literature.

4. Macroeconomic Stability under a Monetary Growth Rule

In this section we assume the federal government has adopted the
monetary rule we described above. Setting m =0 and substituting (13)

and (14) for Ef and b° respectively, eguation (11) becomes,

(15) v3=1- (1-0) (gF + ¢%) + m(1-B)

f £

v gt g%+ rf +bS) - (¢S o+ ot S

- (m+ b+ bpSp].

The model we consider in this section therefore consists of static
equations (10), (12), and (15), and asset accumulation identities (13)
(with m = 0) and (14).% Note that if we assume Ricardian equivalence

(B = 0) the model dichotomizes into two blocks —-- the static equations

on the one hand and the GBC's on the other —— since variables tf, ts,
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bf, and b° appear only in the latter. This is precisely the result of

McCallum (1978, 1981) and it allows cne to specify only GBC's in order
to examine the conditions necessary for convergence under a monetary
rule.

The static equations can be solved for r and p as functions of bf,

S ,
b~, and exogenous variables;

r = F(bf, bs, exogenous variables)

p = H(b", bs, exogenous variables)

where the partial derivatives of these functions are;

F =F_ = F =-pL/L, 20

L, (C,+C, (r(1-t =t%)-p) ) -1, (C,+BC, (1-t T-5) (T+p%))
:B 0
L, (C, + BC, (mbi+p%))

The ambiguity of the sign of H, is due to the fact that a ceteris pari-

b
bus increase in bf and/or b causes both a rightward shift in the IS
curve due to the implied increase in personal income and the increase
in net wealth, and a leftward shift in the LM curve also due to the
increase in net wealth (for a further discussion of these effects, see
Rau (1985)). All these influences require that B # 0 so that H_ = 0

b
otherwise.



(1) Non-Federal Tax Financing (Bs = 0):

We consider first the case where non-federal govermnments tax fin-
ance (i.e. maintain a constant non-federal debt to output ratio) in the
face of a federal monetary growth rule. Our interest in this case
stems mainly from the fact that the results of the literature can only
be derived for the case of a federal economy if one makes this assump-
tion. The purpose of this sub-section is therefore to prove this
assertion and to review the literature on the question of the stability
of a monetary rule.

wWith BS = 0, equation (14) becomes a static equation and (13)
remains as the only dynamic eguation.!® Differentiating (13) we see
that convergence to a constant federal debt to output ratio requires

£

(16) & = -m - @a-th - »1+ prath - BiE

f
(m+b )Hb < 0.

If one assumes an equivalence between bonded debt and taxes (i.e. B

= (), then Fb = Hb = 0 and the necessary and sufficient condition for

convergence becomes simply

(17) n > r(1 - th) - p.

This is precisely the result of McCallum (1981) and Darby (1984). This
is an important result as it implies that if (17) is not satisfied,

then any federal deficit must eventually be monetarized and bond fin-
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ancing is simply not a feasible long-term solution to the financing
requirements of the (federal) government.

Concern over whether or not the condition that the real growth rate
exceeds the real after-tax interest rate is satisfied has become wide-
spread even though it is not always made clear by those expressing this
concern that the condition is only necessary and sufficient for con-
vergence if one makes the restrictive assumption that B = 0. To see
this, let B > 0 so that at least a fraction of government debt is

perceived as net wealth. Assuming that [bf(l-tf) - tbe] > 0 (if we

let tf = (.25, then this condition is satisfied so long as b° < 3bf --
a condition we assume is easily satisfied in federal economies), in-
spection of (16) shows that if Hb > 0 then (17) is neither a necessary
nor a sufficient condition for convergence.

The intuition behind this result is as follows. Convergence re-
quires that tax revenues rise more quickly than interest payments on
bonded debt, otherwise a bond financed deficit will be explosive.
There are two sources of new tax revenue available to the federal
government —— a growing tax base and inflation. The assumption of the
equivalence hypothesis implies tax revenue from inflation is unaffected
by federal debt policy (i.e. Hb = 0). Thus the growth in the tax base
alone must be sufficient to cause convergence. This condition is given
in (17). 1If, however, B > 0, then the inflation tax is now sensitive
to debt policy. It is now possible that even if (17) fails so that n
alone is not sufficiently large to cause convergence, this plus the

inflation tax may be sufficient. Such a possibility is described by

(16) and requires Hb > 0.
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This result is consistent with the analytical results of those who
employ zero growth models (see for example, Turnovsky (1979), Stemp and
Turnovsky (1984), Rose (1986), and for an open economy Basevi and
Giavazzi (1986)) since with n = 0 these models necessarily violate (17)
and yet these researchers maintain convergence remains a possibility.
In each case the necessary condition for convergence is that Hb >0
(which of course requires B > 0).1t It is also consistent with the
simulation results of Turnovsky and Nguyen (1980) who find that a
monetary rule is stable for 59% of their parameter sets despite their
assumption of zero growth. Finally, we interpret this result as being
consistent with Miller and Sargent (1984) who assume a positive rate of
growth. They indicate that the assumption that r is independent of
budget policy should not be taken seriously and that in models where r
is in fact dependent on budget policy there is much more involved than
simply comparing growth rates and after-tax real interest rates. From
our expression for Fb above, B > 0 is necessary for what Miller and
Sargent identify as the more realistic case of F

b
comes to a similar conclusion using a model with a positive rate of

> 0. Scarth (1987b)

growth and B > 0. That is, he finds the condition in (17) to be
helpful for establishing convergence but that it is not sufficient.

Qur results derived here under the assumption that non-federal
governments tax finance are therefore consistent with the existing
literature which assumes a unitary state. It is therefore apparent
that since the literature offers policy advice to governments of
federal states, it implicitly assumes non-federal governments choose to

tax finance all disturbances to their budget positions.
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(ii) Non-Federal Bond Financing (BS # 0):

In this sub-section we make a more realistic assumption regarding
the behaviour of non-federal governments. That is, we assume non-
federal governments allow the non-federal debt to output ratio to be
endogenously determined by bond financing disturbances to their budget
positions.

As we discussed in ocur first essay we can define two conditions for
stability given this set of financing assumptions. One definition
simply requires that the sum of the federal and the non-federal budget
deficits equals zero in equilibrium. As federal and non-federal bonds
are perfect substitutes for one another, if one level of government
continuously issues new bonds while the other continuously retires old
bonds at an equal rate, then no other macroeconomic variables will be
affected and the economy settles to a "quasi-equilibrium" where only

bf and b® continue to vary. To examine this case add (14) to (13) and

define b = bf + bs. Convergence of the sum of bf and bs to a new

steady state level requires that

ab
db

-A <0
where A = [n - (r(l—tf—ts)—p)] - b(l—tf—tS)Fb + (m+b)Hb : 0.
Here we get a result very similar to that discussed in part (i) above.

f_t5)-p which is a

That is, if B = 0 then convergence requires n > r(l-t
somewhat easier condition to satisfy than (17) due to the extra tax
parameter. If B > O however, this condition is neither necessary nor

sufficient for convergence.
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This result is of limited usefulness because the quasi-equilibrium
one obtains should A be positive is likely to be short-lived. That is,
eventually the debt to output ratio of that level of government which
is continuously issuing new bonds must reach a level such that a crisis
of confidence develops causing private economic agents to stop their
purchases of these bonds. When this occurs there must occur a further
adjustment to a full equilibrium where both levels of government main-
tain a constant debt to output ratio.

Such a full equilibrium is the second definition of equilibrium
possible, given this set of financing assumptions. Here we require
that becth 1levels of government adjust to a constant debt to output
ratio in equilibrium. In order to examine the question of stability we
therefore must use the two dynamic equations separately. The charac-
teristic equation of this system of dynamic equations can be written

as

sbf/apt - & apf/apS

(18) -0

abS/apT  abS/apS - A

where A = a characteristic root of the characteristic equation,

and where differentiation of (13) and (14) yields an/abf as defined in

(16) and;
ab%/ab® = -rtt + f1-th) - tHoE, - mehym
ab%/ap" = -rt® + %(1-¢%) - SliF, - boH,
3b/ab" = -n - (r(1-t%-pl + BS(1-t%) - t%TIF, - b .
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Expansion of (18) and use of the Routh Theorem derives the following
two necessary and sufficient conditions for convergence;

(19) n- (rpl A>0

(20) [n - (r-p)] + A > 0.
Satisfaction of (19) requires that A and [n - (r-p)] be of the same
sign. Satisfaction of (20) requires that these terms both be positive.
Thus convergence to a full equilibrium requires A > 0 and

(21) n > r-p.

There are two important conclusions to be drawn from this result.

First, (21) is a necessary condition for convergence regardless of the

value of B. If B = 0, (21) is necessary and sufficient since then A =
n - (r(l—tf—ts)—p) and (21) is an unambiguously more stringent condi-
tion than A > 0. If B > 0, (21) is only a necessary condition since A
> 0 is also required for convergence.

We view the result that (21) is necessary for convergence regard-
less of the value of B as an important result for the following reason.
McCallum (1984) identifies the monetarist hypothesis as saying bond
financed deficits have no effect on aggregate demand. As McCallum
notes, the main intellectual support for this proposition is the
equivalence hypothesis. Thus, McCallum follows Bruce (1977) and Tobin
(1980) in identifying the monetarist hypothesis with the assumption
that B = 0. Adopting this criterion for judging whether one is a mone-
tarist or a non-monetarist, we see the importance of the result that
(21) is a necessary condition for convergence regardless of the value
of B. That is, when non-federal governments tax finance (or are im-
plicitly assumed to be tax financing), the discussion of Darby (1984)

regarding the likelihood of (17) being satisfied might appear rather



uninteresting to non-monetarists as (17) is neither necessary nor suf-
ficient for convergence when B > 0 as non-monetarists believe. If,
however, non-federal governments bond finance, monetarists and non-
monetarists alike must judge the more stringent condition in (21) to be
of crucial importance in establishing the likelihood of convergence
under a monetary rule. In discussions of a federal economy with
deficit financing non-federal governments one need not therefore, be a
monetarist to be concerned about the relative magnitudes of real growth
rates and real interest rates.

The second important conclusion to be drawn from the result that
(21) 1is necessary for convergence is that (21) is a significantly more
stringent condition that is (17). The intuition behind this finding is
fairly straightforward. Suppose B = 0 so that {(17) and {21) are
necessary and sufficient conditions for convergence for the cases of
non-federal tax and bond financing respectively. Now suppose both
levels of government are bond financing and the federal government is
running a deficit. Wwith B = 0, afns/abf < 0 so that every bond issued
by the federal government reduces the deficit (or adds to the surplus)
of non-federal governments causing them to issue fewer bonds (or retire
more bonds) than they would otherwise.!'? Since b° enters the federal
GBC as a revenue source, we see that the decision of non-federal
governments to bond rather than tax finance imposes a drag on federal
revenues which would otherwise not exist. Consequently, the condition
for convergence is much more stringent when non-federal governments

choose to bond finance.
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How much more stringent is (21) than (17)? One way to answer this
is to adopt the reasoning of McCallum (1981). McCallum notes that since
(r-p) should be close in magnitude to the steady-state value of n, then
with 0 < t < 1 the condition for convergence described in (17) will
likely be satisfied. If we now note that 1f non-federal governments
bond finance (21) is necessary for convergence, we see that by
McCallum's reasoning convergence 1is now problematic. Another way of
comparing (17) and (21) is to consider some reascnable parameter
values. For example, the following values would seem to fairly repre-
sent conditions of the last few years; n = 0.03, r = 0.08, p = 0.04,
and t¥ = 0.20. Using these values, (17) is satisfied but (21) is not
by a significant margin. Those who assume either implicitly or ex-
plicitly that non-federal governments tax finance when in fact they
bond finance therefore significantly overstate the likelihood of con-

vergence in a federal economy with a federal government obeying a mone-

tary rule.

5. Macroeconomic Stability under Money Financing

In this section we assume the federal government has chosen to
maintain a constant debt to output ratio (bf = 0) and has therefore
decided to money finance any disturbances to its budget position.
Setting bY = 0 and substituting (14) into (11) for b°, we can re-write
the definition of disposable income as;

(22) y3 =1+ agt - (1m)g® + bf - tF(1 4 f + 15 - p@m + bD)

~nbf(1-p) + B(gS + S - t5(1 + bt + S) - pbd).
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The model we consider in this section therefore consists of static
equations (10), (12), and (22) and asset accumulation identities (13) and

(14) .*?* The static equations can be solved for r and p as functions of

S .
b™, m, and exogenous variables;

r = J(bs, m, exogenous variables)

p = K(bs, m, exogenous variables)
where the partial derivatives of these functions include;

J_=(1-1,)/L, <0

(a]
11

Jy = -fL,/L, 2 0

bS
f f f. s S S s f

L, (C,-pC,)+(1-L,) (C,+C, [b™ (1-t") -t b”]1+BC, [b” (1-t°)-t"b"])

K = <0

m L, (C,+C, (mbT+pp%))

S f f f. s s s s £
L, (C,+C, (r(1-t%)-p))-L, (C,+C, [b (1-t7) -t b 1+pC, [b~(1-t7) -t b"])
K = K =B
pS P £ s
L, (C,+C, (m+b™+Bb™))
rtfc1 N

- 0.
¢,+C, (m+bl+ppS)

We make the assumption that Km is negative based on the following
considerations.t¢ From the definition of expenditures enjoyed by the

private sector we have;

3C/ap = -[C, + C,(m + bT + pbS)]
ac/ar = ¢, + ¢, bt (1-t5)-tfbS) + pe, (S (1-t%) -tSpT
aC/8m = C, - pC,.

Changes in r and p impart both an income and a substitution effect on

private expenditures and these effects are of cpposite sign. We assume
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the substitution effect dominates in each case so that aC/3p > 0 and
3C/dr < 0. Similarly, a change in wealth in the form of money has both
an income and a wealth effect on private expenditure. Here we assume the
wealth effect dominates so that aC/om > 0. Taken together these assump-
tions imply Km < 0 but leave K > 0.1

b <

The reasons for the sign ambiguity of Kb are the same as those dis-

cussed in section 4 with respect to the sign of H That is, a ceteris

"
paribus increase in bS gives rise to wealth induced shifts of IS (to the
right) and LM (to the left) which are offsetting to some degree. If B =
0 so that bS is not a component of net wealth, these wealth induced

shifts fail to arise. Note however that even if B = 0, K_ > 0 whereas

b
Hb= 0. The difference is due to the fact that in the present case the
federal government is money financing. As a result, an increase in b®
(which ceteris paribus adds to the surplus -- or reduces the deficit —-
of the federal government by increasing federal tax revenue) causes a

decrease in the money supply and hence an increase 1n aggregate demand

(given Km < 0).

(i) Non-Federal Tax Financing (BS = 0):

As in section 4 we begin by first considering the case where non-
federal governments maintain a constant non-federal debt to output ratio
and hence allow their tax rate to vary endogenously. Again our interest
lies mainly in showing that the results of the literature can only be
derived for the case of a federal economy if one assumes non-federal

governments choose to tax finance in the face of federal money financing.
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with BS = 0, equation (14) becomes a static equation and (13) re-
mains as the only dynamic equation.!® Differentiating (13) we see that

convergence to a constant money to output ratio requires

£ f

(23) am/ém = -(n+p) + (b (1-t5)-t%p%] 3 - (m+b®

)Km < 0.

with Km < 0 and Jm < 0 we see that convergence 1s not guaranteed. This
is consistent with the results of Turnovsky (1979) and Stemp and
Turnovsky (1984) who assume zero growth, and with Scarth (1987b) who
assumes positive, exogenous growth. Scarth concludes that for reasonable
parameter values convergence is not a serious issue in this case. A
simulation model with economic growth by Nguyen and Turnovsky (1983) also
indicates that money financing is highly stable, being so for 83% of the
parameter sets they consider.

By assuming non-federal governments tax finance when the federal
government money finances, we therefore derive the results found in the
literature where unitary states are assumed. Those seeking policy advice
from the literature for the case of federal economies should therefore be
aware of this rather strong implicit assumption of these studies. Our
strategy will be to follow the conclusion of these studies that aﬁ/am <0
is true for this case and simply note the effect altering the assumption
regarding the financing behaviour of non-federal govermments to the more
realistic case of bond financing has on the likelihood of convergence

being attained.
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Note that the magnitude of B is not an issue under money financing
when non-federal governments are assumed to tax finance as B enters

neither Jm nor Km (see footnote 16).

(ii) Non~Federal Bond Financing (Bs £ 0):

Assuming now that non-federal governments are bond financing dis-
turbances to their budget positions, we have two dynamic equations ((13)
and (14)). The characteristic equation of this system of dynamic equa-

tions can be written as

am/am - A am/ab"

!
o

(24) , ,
apS/am abS/8p° - A

where A = a characteristic root of the characteristic equation, and

where differentiation of (13) and (14) yields am/am as defined in (23)

and;
am/abS = —ref + pi-tf) - S 3, - (meb®) K
3b5/am = pS(1-t5) - ¢Spf] 0 - bk
m m
3b5/0bS = - [n - (r(1-tS)-p)] + [BS(1-t5) - t5pT] 3, - o K, -

The necessary and sufficient conditions for convergence given this set of

financing assumptions are therefore
(25) om/dm + ab>/ab°> < 0
and

(26) (am/am) (3bS/ab%) - (am/ab°) (8b5/am) > 0.
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By assumption we have am/8m < 0 so that money financing is stable if
non-federal governments tax finance. Expansion shows that aBS/am >0
regardless of the value of B given our assumptions regarding the signs
of the partial derivatives of the private expenditure function made
earlier.t?’ If we make the monetarist assumption that B = 0, a number of

terms in (25) and (26) simplify. Expansion shows that if B = 0, then

f
81%1 ) -rt C,
s f <0,
3b C, +C,(m+Db7)
s . f
apS ) s b rt C, N
— = (n - (r(1-tT)-p)1 + ¢ 0,
ab C, +C;(m+b")

and (26) can be re-written as requiring

. ref b1, (¢, +nC,) +tS TbS) (1-1,)C, ]
(n=(r(1-t7)-p)] + 7 < 0.
L, (C,+C, (mb))

an
am

(26')

Note first of all that unlike the cases where the federal government
bond finances, a condition requiring the growth rate to be greater than
an after tax real interest rate is not necessary £for convergence.
Inspection of (25) and (26') shows that n > r(l—ts)—p is only sufficient,
not necessary for convergence. It is interesting to note however that if
we follow Turnovsky (1979) and Stemp and Turnovsky (1984) in assuming
lump sum taxes (tf =t° = 0), then n > r-p is a necessary and sufficient
condition (given our assumption that am/a8m < 0) for convergence. Thus
the c¢laim of Turnovsky (1979, p. 37) that his assumption of lump sum

taxes changes nothing of substance is incorrect for the case of a federal

economy. With lump sum taxes and the monetarist assumption that B = 0,
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the growth rate must exceed the real interest rate regardless of how the
federal government chooses to finance its deficits if non-federal govern-
ments choose to deficit finance. Such a result would of course have very
serious consequences for a federal economy. If the growth rate was less
than the real interest rate and if the monetarist assumption that B = 0
was true, then convergence under federal money financing would require
that non-federal governments avoid deficit financing. Otherwise, con-
vergence would be impossible regardless of how the federal government
chose to finance its deficits.

Even returning to the case where taxes are not lump sum, the sign of
[n—(r(l—ts)—p)] plays in important role. That is, if n > r(l—ts)—p, then
af)s/abS < 0 and both (25) and (26') are satisfied given our assumption
that aﬁ/am < 0. What is important to note here is that the decision of
non-federal governments to bond rather than tax finance does not lessen
the likelihood of convergence. Indeed, if aﬁ/am > 0 so that money fin-
ancing is unstable when non-federal governments tax finance (a result
Nguyen and Turnovsky (1983) found in 17% of their cases), then a switch
by non-federal governments to bond financing actually increases the like-
lihood of convergence. That is, if am/am > O then ab~/ab° < 0 may be suf-
ficient to cause (25) to be satisfied and in (26') since [n—(r(l—ts)—p)]
is a fraction and the last term is negative, then (26') may also be
satisfied despite ah/am > 0. Therefore, if B =0 and n > r(r—ts)—p, non-
federal bond financing actually increases the likelihocd of convergence

when the federal government money finances.
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The intuition behind this result is as follows. Suppose the federal
government suffers a deficit requiring that it cause the money supply to
grow. Given the signs of Km and Jm, the impact effect of this is to
decrease both the rate of inflation (and hence inflation tax revenue) and
the nominal interest rate (thus reducing interest payments on outstanding
debt). If inflation tax revenue falls more quickly than interest pay-
ments on outstanding debt, the federal deficit grows and we have in-
stability (aﬁ/am > 0). Now suppose we have bond financing non-federal
governments. The increase in the mcney supply puts non-federal govern-
ments in deficit (recall that aBS/am > 0) causing them to issue bonds.
The increase in b® causes federal tax revenues to grow for two reasons.

First, pS is a component of personal income so that the tax base grows.
Second, an increase in b° causes the rate of inflation to increase (Kb> 0
when B = 0) so that federal revenue from the inflation tax also grows.
Both these effects therefore help to close the federal deficit (aﬁm/abs <
0 if p=0). If as well n> r(l—ts)—p, then the non-federal deficit also
closes (ab5/ab® < 0 if this is true). Thus if money financing was pre-
viously unstable, it may become stable if non-federal governments choose

to bond rather than tax finance.

s>
<

may fail despite assuming aﬁ/am < 0. Here the decision of non-federal

If however n < r(1-t°)-p, then 85°/8b° ° 0 and both (25) and (26')
governments to bond finance lessens the likelihood of convergence because
the growth rate is possibly insufficient to cause the non-federal deficit

to close once bs is increased.
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If therefore, one imposes the monetarist assumption that B = 0 and
assumes non-federal governments bond finance, then the question of
whether or not the growth rate exceeds the real after tax interest rate
becomes an important one even if the federal government money finances.
If taxes are lump sum then n > r-p 1s necessary for convergence. If
taxes are not lump sum and n > r(l—ts)—p then non-federal bond financing
increases the likelihood of convergence. If however n < r(l—ts)—p then
convergence under money financing may require that non-federal govern-—
ments avoid bond financing.

These conclusions change dramatically when we drop the monetarist
assumption that B = 0 and assume instead that at least some fraction of
the value of government bonds is perceived as net wealth by the public.
That is, with B > 0 the sign of [n—(r(l-ts)—p)] looses much of its sig-
nificance. It is helpful for convergence if n > r(l—ts)—p but this con-
dition is not necessary and it is(not even sufficient (as it is when B =
0). To see why this is so, consider again our example where the federal
budget has fallen into deficit requiring an expansion of the money sup-
ply. Once again non-federal governments are pushed into deficit due to
the expansion of the money supply (recall that aBS/am > 0 regardless of
the value of B) causing them to issue bonds. The increase in bS adds to
the tax base and thereby increases federal tax revenues. However, the
impact effect of the increase in bs on inflation is now ambiguous (Kb z 0
when B > 0) so that one influence helpful in closing the federal deficit
(an increase in the inflation tax) is no longer necessarily present when

B > 0. Further, with B > 0 we now have Jb > 0 SO that the increase in b~
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alsc increases the rate of interest and hence the interest payments due
on outstanding federal debt. Thus, with B > 0 we have a new influence
due to the bond financing behaviour of the non-federal governments which
acts to widen the federal deficit. When we assume B > O therefore, non-

federal bond financing no longer has an unambiguously positive effect on

s >

reducing the federal deficit (8m/db f

0 if B > 0). Thus even if n >

r(l—ts)—p so that the non-federal deficit tends to close (though not un-

>
b <

influence of the increase in bS s¢ that the economy fails to converge.

ambiguously so since K 0), the federal deficit may widen due to the

Relative to the case where B = 0 therefore, there seems to be a tendency

toward instability when B > 0 and non-federal governments bond finance.

6. The Burden of Government Debt in a Federal Economy

Economic agents are sald to suffer a burden imposed by government
bonded (as opposed to monetarized) debt if consumption possibilities are
reduced by the decision to bond rather than tax finance. Whether or not
economic agents suffer such a burden has long been, and continues to be,
the subject of debate. In his review of his debate, Modigliani (1983)
identifies the "super-sophisticated no burden view" as that consistent
with the assumption of the equivalence hypothesis. The equivalence
hypothesis states that private economic agents perceive a government bond
issue as a future tax liability and as a result increase current savings
in order to prepare for future taxes. Thus the stimulative effect on

aggregate demand of a higher deficit is exactly offset by the depressive
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effect of increased personal savings. As a result, it does not matter
whether government finances increased expenditures by raising taxes now
or by selling bonds now and raising taxes later ——- the effect on aggre-
gate demand is the same regardless of which scheme is adopted and hence
nc burden is imposed by the decision t¢ bond finance.

This view of the burden of bonded government debt has been stated
solely for the case of a unitary state. In this section we show that
although imposition of the equivalence hypothesis implies federal govern-
ment debt imposes no burden, it does not imply the same for non-federal
government debt.

In order to better illustrate how the existence of non-federal
governments affects the "super-sophisticated no burden view", it will be
useful to first derive the results for a unitary state. To do so, omit
the non-federal GBC (equation (14)) from our model and let gS = bs = ts
= 0. Now let B = 0 s0 as to impose the equivalence hypothesis. Assuming
first of all that the (federal) government obeys a monetary rule so that
it bond finances disturbances to its budget position (m exogeneous,
bfendogeneous), we calculate the following full equilibrium (5f= 0) com-

parative static results;

I
o

27) ay%/act

(28) ayYagt = -(1-0) < 0.
These are the standard results 0f the super-sophisticated no burden
view. The result in (27) indicates that a re-financing of any portion of

a given budget by bonded debt rather than taxes has no influence on the
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consumption possibilities of the private sector. From (28) we obtain the
result that a bond financed change in government expenditures only re-
duces consumption possibilities to the extent that such expenditures are
not viewed as equivalent to private expenditures by the public.

Before leaving this review of the results for a unitary state it
will be useful to calculate an equilibrium comparative static result for
the case of a money financing (m endogeneous, bf exogeneous) government.

wWe find that,

(29) ay¥att = -1 + %) nc,L,/8,

where 4, = (n+p) C,L, + (C, + nC,) (m + b)L, + C,(1 - L) (m + tT5) } 0.
Expansion of (23) -- the necessary and sufficient condition for con-
vergence under money financing -- indicates that the sign of A, deter-

mines whether or not convergence is attained given money financing.:i®
For comparative static results to be useful one must assume convergence
and this requires A, > 0. Thus, dyd/dtf < 0, indicating that re-financ-
ing any portion of a given budget increases the consumption possibilities
of the private sector. This result is not unexpected as it simply indi-
cates that even given the equivalence hypothesis the choice between money
and tax financing remains important.

Now consider a federal economy so that (14) is again a part of our
model and consider a bond financing federal government. Calculation of
full equilibrium ccmparative static multipliers again generates the
results given in (27) and (28) regardless of the financing behaviour of

non-federal governments. This is not an unexpected result. At the non-
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federal level, the change in the magnitude of bf occasioned by the fed-
eral switch of bond for tax revenue causes a budget imbalance (since bf
enters the tax base). Whether this causes a change in the non-federal
tax rate or a change in the magnitude of b° makes no difference —-- the
effect on yd is the same due to the imposition of the equivalence hypo-
thesis. The same results are of course obtained if it is the non-federal
government sector which initiates a switch of bond for tax revenue. Thus
the super-sophisticated no burden view is robust to our extension to a
federal economy at least with respect to the case of a bond financing
federal government.

When the federal government money finances however, non-federal debt
can no longer be Jjudged to be neutral with respect to the consumption
possibilities of the private sector. To see this, consider first of all
the full equilibrium comparative static effect of a re-financing of part

of a given non-federal government sector budget;

f t

30) ay¥at® = (1 + ol + %) rtfnc,r,/a,

f >

where A, = [n-(r(1-t%)-p)1a,* - rt’ [b°L, (C,+nC,)+C, (1-L,) 5 (b7+b%)] 7 0.
Expansion of (26') -- a necessary condition for convergence given this
combination of govermment financing choices -- shows that A, > 0 is

necessary for convergence.!® For comparative static results to be useful
we must assume convergence and hence that A, is positive. As a result,

dyd/dts > 0 indicating the private economic agents suffer a burden due to
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non-federal refinancing in favour of greater bond revenue despite the

equivalence hypothesis. Similarly, even assuming a=1, we obtain;
ay¥/ag® = -rtfnc,n,/8, < 0

so that a bond financed increase in non-federal government expenditures
reduces consumption possibilities. It is interesting to note that both
these results become larger in absolute magnitude the smaller is the
value of the term [n—(r(l—ts)—p)].

The reason for these results is due to the interdependence of GBC's
in a federal economy. Any change in the stock of non-federal bonds must
affect the budget position of the federal government (since b5 enters the
tax base) and thus cause a change in the money supply -- something which
affects consumption possibilities with or without the equivalence hypo-
thesis. That the magnitude of the term [n—(r(l—ts)—p)] is important in
determining the magnitude of the burden of non-federal debt is not sur-
prising. The smaller is this term, ceteris paribus, the more slowly will
any bond financed deficit close and therefore the greater will be the
total change in the money supply and hence the greater will be the reduc-
tion in consumption possibilities.

Another way of looking at this issue is to compare the effect on
consumption possibilities of a switch of tax revenue for monetarized debt
in a unitary state with that in a federal state with bond financing non-
federal governments. The former effect is given in (29) above and it
shows that increasing the proportion of the federal budget financed by

monetarized debt (by reducing the proportion financed by tax revenue)
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increases the consumption possibilities of the private sector. If we now
allow for the existence of deficit financing non-federal governments, the
effect of this same switch away from tax revenue in favour of monetarized

debt causes;

(31) ay%/att = - (1erpferb®)nc,L, In- (r (1-t5)-p) 1/8

2

which 1s of ambiguous sign due to the ambiguity of the sign of
[n-(r(1-t%) -p)]. The difference between (29) and (31) measures the
effect on consumption possibilities o©f there being bond financing non-
federal governments and hence measures the burden of non-federal debt.

Note that if n < r(1-t%)-p, then (31) is positive indicating that if
the federal government increases the proportion of its budget financed by
monetarized debt, this would reduce consumption possibilities. This is
opposite to our result from (29) indicating that the issue of non-federal
debt caused by the federal re-financing (recall that aBS/am > 0) un-
ambiguously imposes a burden on private economic agents. If however
n > r(l—ts)—p, then both (29) and (31) are negative. It is easily shown
however that in this case (29) is unambiguously smaller than (31) indi-
cating that the amount by which consumption possibilities are increased
by the federal re-financing in favour of monetarized debt is reduced due
tc the issue of non-federal bonds.2°® Thus non-federal bonds impose a
burden on the private sector regardless of the sign of [n—(r(l—ts)—p)].
As was the case in our discussion of (30) however, this burden is greater

the smaller is this term.

67.



7. Summary and Conclusions

We have endeavoured in this essay to construct a model which was
general enough in its specification that we could investigate the impli-
cations of explicitly modelling a non-federal government sector for as
many of the models appearing in the literature as possible. Thus we
allowed for a zero or a positive rate of growth, lump sum or proportional
taxes, and either the Keynesian or the monetarist view (or, indeed, any-
thing in between) regarding the question of whether government bonds are
net wealth. The main results of cur analysis can be summarized as the
following. }

First, we showed that results found in the literature can only be
derived if a unitary state is assumed or if non-federal governments are
assumed to tax finance disturbances to their budget positions. Conse-
guently, policy-makers in federal states should be aware of this strong,
and totally unrealistic assumption regarding the behaviour of non-federal
governments which is implicit in existing models in the literature.

Second, if the federal government has chosen to obey a monetary
growth rule, and if non-federal governments bond finance disturbances to
their budget positions, then n > r-p is a necessary condition for con-
vergence regardless of the value of B. This is a crucial result since in
a unitary state (or a federal state with tax financing non-federal
governments) the similar, but much less stringent condition n »> r(l—tf)-p
is necessary for convergence only if B = 0. If non—-federal governments
deficit finance therefore, then regardless of the degree to which private

agents view government bonds as net wealth, a monetary growth rule is a
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feasible long-term policy for the federal government only if the real
rate of growth exceeds the real, before tax, interest rate.

Third, if non-federal governments deficit finance then the magnitude
of the real growth rate and real after tax interest rates plays a role in
determining convergence even if the federal government money finances
deficits. For example, if B = 0, then n > r(l—tf)—p is sufficient,
though not necessary, for convergence. If however, we further assume
lump sum taxes as 1is often done in the literature, then n > r-p is
necessary for convergence. Relaxing the restrictive assumptions of the
equivalence hypothesis (so that B > 0) makes n > r(l—tf)—p helpful, but
neither necessary nor sufficient for convergence. In this case then, the
relative magnitudes of real growth rates and real interest rates takes on
the same importance for convergence as is the case in a unitary state
when the (federal) government obeys a monetary rule.

Finally, our analysis shows that explicitly modelling a deficit
financing non-federal government sector has important implications for
the burden of government debt. That is, despite assuming B = 0, 1f the
federal government money finances, then private agents suffer a burden
due to the issue of bonds by non-federal governments. Further, this
burden grows the smaller is the term [n—(r(l—ts)-p)] so that the magni-
tude of this term has important consequences in a federal economy not

only for convergence but also for the burden of government debt.
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FOOTNOTES

! Hodrick (1980) notes that a need not be a constant as the public
may periodically reassess their perception of the value of government
expenditures. He suggests that public scandals might cause a to change
in value and thus consequently affect macroeconomic variables.

2 See O'Driscoll (1977) for a discussion of the evolution of this
terminology.

3 For a full discussion of the Ricardian equivalence hypothesis and
the assumptions necessary for it to hold, see Barro (1974). For criti-
cisms of the Ricardian equivalence hypothesis, see Tobin (1980) and more
recently Bruce and Purvis (1986). Modigliani (1986) compares the life-
cycle hypothesis (LCH) to the Ricardian equivalence hypothesis as alter-
native views regarding the determinants of savings. He notes that if the
LCH is an accurate model of reality then private saving should be largely
invariant to the size of government debt -- an implication opposite to
that suggested by the Ricardian equivalence hypothesis.

¢ Barro (1974) notes that B < 0 is a possibility due to uncertainty
regarding the distribution of taxes in the future. We ignore this pos-
sibility.

5 The inflation tax on wealth is written as nW rather than pW be-
cause disposable income is supposed to be an "expected" concept when used
in the expenditure function. Thus only the expected depreciation of
financial assets due to inflation is subtracted from disposable income.
See Sargent (1979, pp. 15-17).

5§ Let a =B = % and use equations (7) and (8) to substitute for
r(8Lf/p + 8S/P) - (¢F + £5)(v + rBY/P + rBS/P) in equation (3). The
result is

vd=v -cl-gS+ (/)M - (M/P)n

which 1is the federal economy version of the definition employed by
McCallum (1978).

? Note that it is necessary to assume the rate of growth in output
is equal to that of population in order that C, and L, be constants.
That 1is, in a model with growth, Cy_q and L, will increase in value at a
rate proportional to the rate of popuEation growth. From our definitions
of C, and L,, we see they are constant only if the rate of population
growth is equal to the rate of growth in output. This assumption is made
explicit in Sargent and Wallace (1981) and is implicit in McCallum
(1981) and Darby (1984).

8 For examples of such an analysis see the discussion of "mixed
financing" in Turnovsky (1977, pp. 68-85) for the case of a fixed price
model and Stemp and Turnovsky (1984) for the case of a variable price
model.
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* We are assuming for the moment that non-federal governments are
bond financing so that bS # 0.

1o The fact that (13) is now a static equation implies it should be
used along with (10), (12) and (15) to solve for F and Hy. This adjust-
ment leaves Fp unaffected but causes H, to become;

. L, (C,+C, (r(1-tH)-p)) - L, (c,+pC, [bf(1-tf)-tipS))
b L, (C,+BC, (m+bl))
The magnitude of Hy is affected but the sign ambiguity remains.

11 See for example Turnovsky (1979) who models a unitary state with
B =1, £t =0, and n = 0. Using his equation (12), convergence in his
model requires

ab/3b = (r-p) + (W - m) Fl, = WHp < 0

where his notation is similar to ours (W =m + b). From his table 1C,
Fb > 0 and Hb z 0, and (r-p) > 0 by assumption. Thus convergence re-

quires H, > 0. For the purpose of examining an explosive economy, Basevi
and Giavazzi (1986) assume not only n=0 but also that Hy, is insufficient-
ly large to cause convergence.

12 Recall from our discussion in the introduction to the thesis that
empirical evidence suggests this type of budget interdependence is quite
significant. Hence, the magnitude of this "feedback" from the non-
federal sector is not likely to be small.

13 Again, we are assuming for the moment that non-federal govern-
ments are bond financing.

14 The following discussion follows closely that of Turnovsky (1979,
p. 37).

135 Another derivative of this Prlvate expenditure function is
ac/abS= pc, + BC, (r(1-tS)-p) - rcC,t The first term defines the

wealth effect due to an increase in bs. The second term defines one part
of the income effect of an increase in b®. It shows the increase in in-
come net of non-federal taxes when new non-federal bonds are issued. The
last term shows the decrease in income due to an increase in federal
taxes when b® increases. If B = 1, 3C/3b® > 0 as Turnovsky (1979) dis-
cusses, If however, B = 0, then the first two terms disappear reflecting
the fact that with Ricardian equivalence an increase in holdings of non-
federal bonds does not add to net wealth and they entitle agents to an
increase in non-federal taxes equal in present value to the increase in
interest income. The third term remains however as federal taxes in-
crease but no offsetting interest payments are forthcoming. As a result
aC/ab® < 0 when B =
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16 with (14) being a static equation it should be used in the calcu-
lation of Jp, Jy, Ky and K. The only one of these partial derivatives
affected by this consideration is K. Omit terms multiplied by B from
the definition of K, given in the text and we have the proper definition
of Ky when b% = 0. The sign of K is unaffected.

S
17 Expansion allows us to re-write the definition of Yokt as
om

~bSL, (C,-pC, )+ C, (1-L,)bS (m+tf (pT+bS))~tS (bT+bS) (1-1,) (C,+C, (m+b))

L,(C, + C,(m + bl+ppS))

which is positive given our previous assumptions.

18 To be precise, we should note that the expression in (23) 1is
derived for the case of a federal economy with tax financing non-federal
governments while (29) is derived for a unitary stagg. As a result,
expansion of (23) in fact yields A,* = A, + C,(1-L,)t*p® as the expres-
sion the sign of which determines whether or not convergence is attained
when the federal government money finances and non-federal governments
tax finance. Convergence requires A,* > 0 which in turn requires A, --
the corresponding expression for a unitary state (where pS= 0) —- be
positive.

19 Recall that A,* > 0 is necessary for convergence when non-federal
governments tax finance (see footnote 18). In Section 5 we simply
assumed A,* > 0 and examined how non-federal bond financing affected the
likelihood of convergence. Thus, we assume A,* > 0 here as well when
examining comparative static results. The sign of A, remains ambiguous
however since [n-(r(1-tS)-p)] z 0. A sufficient but not necessary con-
dition for convergence is [n-(r(1-tS)-p)] > 0.

20 To see this, re-write (31) as;
31")  dyd/atf = -(1+rpT+rbS)nc, L, /4, [n-(r(1-tS)-p) 171,

From the definitions of A, and A,*, the denominator of the above expres-
sion can be alternatively written as:

A*x - refpSL, (C,+nC,) + C, (1-L,) S (bT+ bS)1/[n-(r(1-t5)-p)]
or finally,
A, - rtf pS L, (C,+nC,)/[n=(r(1-tS)-p)]

- €, (1-L,) {tS(b%+ bS)/[n-(r(1-t5)-p)] - tibS}.

Given the assumption that [n-{(r(1-t5)-p)] > 0, the second term is posi-
tive. The sign of the third term depends on the sign of the term in
curved brackets. For any reasonable value of n, the term [n-(r(1-tS)-p)]
is a fraction so _that the term in curved brackets is positive for reason-
able values of t and t®. Hence the third term is also positive. Clearly
then, Az[n—(r(l—ts)—p)]_l > A,. Noting now that the numerator of (31')
is unampbiguously smaller than that of (29), we have shown the expression
in (29) to be smaller than that in (31') (and hence (31)).
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Chapter Four

Government Deficits and Conditions for Macroeconomic Stability
in a Small, Open, Federal Economy

1. Introduction

By explicitly modelling a non-federal government sector we have, in
the previous two essays, moved some of the more important models used
in the literature to investigate the stability of deficit financing a
significant step closer toward a more accurate description of a federal
economy. For many federal economies however (our particular interest
is Canada) a further refinement in specification is required before
these models adequately reflect the true macroeconomic structure of
these economies. This further refinement is necessary to model an open
rather .than a closed economy as we have done so far.

We will follow the same procedure adopted in the second essay in
that we will first construct a flexible price open economy model with
zero growth in order to facilitate a comparison of our model's speci-
fication with the various specifications appearing in the literature.
Again our goal will be to construct a model with a very general speci-
fication so as to enable us to show, for as many existing models as
possible, the implications of explicitly recognizing the existence of
non-federal government. We will then, following the methodology
recently adopted by Sargent and Wallace (1981), McCallum (1981), Darby
(1984) and Scarth (1987a, 1987b), assume a constant exogenously deter-
mined rate of growth and add this to our model. The result will be a

model similar in some respects to the recent model employed in Scarth
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(1987a) but with a number of modifications. First, we will allow for
direct wealth effects whereas Scarth does not. Second, we will allow
for the imposition of any assumption regarding the contentious issue of
whether private agents view government bonds as net wealth whereas
Scarth imposes the equivalence hypothesis. Finally, we will model a

non-federal government sector whereas Scarth assumes a unitary state.

2. The Model

The model we consider in this essay is the open economy analogue to
the closed economy model employed in essay two. It is a deterministic
model of a small, open, federal economy with an endogenous price level,
exogenously determined growth, a flexible exchange rate, and perfect
foresight. As was the case in essay two, we allow for the possibility
that private economic agents may not perceive government bonds to be a
part of net wealth.

The model contains three asset accumulation identities -- a govern-
ment budget ccnstraint (GBC) for each level of government and a balance
of payments constraint. In order to keep what will be seen to be a
fairly unwieldly model tractable, we will make the simplifying assump-
tions that government is the only issuer of internationally traded
debt, and that this debt is denominated in domestic currency. As
Dornbusch and Fischer (1980) note, it is inevitable that a special case
be chosen when defining these assumptions. This particular set of
assumpﬁions has however proved fairly popular having been adopted by
Scarth (1975), Turnovsky (1976), Kingston and Turnovsky (1978), and

Camilleri, Nguyen, and Campbell (1984).
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With these assumptions we can write the two GBC's as;

£ £

y = ot+ rBf/p - tf(y + vBE/p + rBS/P - rB*/P) - nf

(1) (1/P) (M + B rB*/P

(2) (1/P)B° = G5+ rBS/p - t5(v + rBY/p + r8%/P - rB*/P) - hSrB*/P
where Y = real national income

r = nominal interest rate

P = domestic price index

M = nominal domestic money supply
B ,Bs = outstanding stocks of federal and non-federal government

bonds, respectively

t”,t” = federal and non-federal government tax rates

h™,h"” = federal and non-federal government withholding tax rates

levied on foreign income earned within the domestic economy

G ,G" = real federal and non-federal government expenditures on

goods and services, respectively
B* = outstanding stock of government (both federal and non-
federal) bonds held by foreign residents
and where a dot over a variable denotes the time derivative of that
variable.

These constraints are essentially the same as those defined for our
closed economy model. They differ from their closed economy counter-
parts due to the existence of B*. Income tax rates tf and ts are
applied only against income earned by domestic residents -- thus real
interest payments paid to foreign residents holding domestic government
bonds (rB*/P) must be netted cut of the tax base against which tf and
£5 are applied. We assume a withholding tax is applied by each level
of government against these interest payments flowing to non-residents.

As is typically done in government budget constraint models, we ab-
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stract from a fractional reserve banking system. Thus M denotes both
the monetary base and the total money supply. Equation (1) is the GBC
of the federal government while (2) defines the GBC c¢f the aggregated
non-federal government sector. These constraints differ only in that
we assume the central bank chooses to monetarize only the debt of the
federal government.

The third asset accumulation identity in the model is the balance
of payments constraint;

(3) (1/P)B* = X + (1-hT-hS) rB*/P

where X = net exports.

The right hand side of (3) defines the current account whereas the left
hand side defines the capital account. With a flexible exchange rate
the deficit (surplus) in the current account must offset the surplus
(deficit) in the capital account. The capital account defines net
movements of internationally traded assets. As Canada is clearly a net
borrower on international credit markets, we have for simplicity,
assumed domestic residents cannot hold foreign issued bonds sO that
(l/P)é* is the correct definition of the capital account.

The three asset accumulation identities drive the model from one
instantaneous equilibrium to ancther by changing stocks of money and
bonds. At'every point in time, each of these instantanecus equili-
briumg is described by the following static equations.

d

(4) v = oS, r-m W) + (1-a) 6F + 6% + x

wp + B(8E/p + BS/P) - (1-nf-nS)Br/p

i

(5) W
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17.

(6) vd = v + r/pels BS- Br) - &b+ £5) (v + /e + 1BS/P - vBA/P)
-+ aGlr 65) - (1-p) (1/p) BT+ B%) + (f+ nS) (1/p)Be

(7) M/P = L(Y, r, W)

(8) T=0p

(9) p = p* + E/E

(10) r = r* + E/E

where E = the price in domestic currency of one unit of foreign cur-
rency (the exchange rate)

W = the subjective value of real net wealth

Y~ = real disposable income
p = the rate of domestic inflation (?/P)
m = the expected rate of domestic inflation
r* = the nominal foreign interest rate
p* = the rate of foreign inflation (we assume r*-p*>0)

a = the fraction of government expenditure on goods and ser-
vices private agents view as being equivalent to private
expenditure

B = the fraction of the value of govermment bond holdings pri-
vate agents judged to be a component of net wealth.

Equation (4) is derived in the same manner as in essay two. That
is, total real consumption enjoyed by private agents consists of pri-
vate consumption expenditures, C, plus that fraction a of government
expenditures which private agents view as being equivalent to C. This

latter component is due to a recognition that some government expendi-



tures are substitutes for private expenditures (for example, police,
education, school lunches, etc.). Following our practice from essay

two, we assume 0O<a<l and that a is constant in value. We also assume

£

for simplicity that the same fractions of G~ and Gs are judged equiva-

lent to private expenditures. Total private consumption is assumed to
4 ¢ 1) and wealth (0
< Lw < 1) but negatively related to the expected real interest rate

be positively related to disposable income (0 < Cy

(Cr_1T < 0). Thus we have;

¢+ a@h 6® = ey, -1, W,
Adding this relationship to the GNP identity for an open economy
(v = ¢ + cf+ 6% + x) yields (4).

Equation (5) defines the subjective value of real net wealth. If
=0, we are imposing the equivalence hypothesis that private agents do
not perceive government bonds to be a part of net wealth due to the tax
liability they imply for the future. If B=1, we are imposing the
"Keynesian" assumption that private agents do nct associate a govern-—
ment bond issue with a future tax liability and hence view the full
value of government bonds to be net wealth. Our specification that
0<B<l allows for both these assumptions as well as for the assumpticn
that there is a partial discounting for future taxes when evaluating
net wealth. Our specification of wealth is the same as that for our
closed economy model except for the fact that we must subtract the

value of domestic bonds (net of withholding taxes) held by foreign

residents in order to define the net wealth of domestic residents.
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Equation (6) defines real disposable income of domestic residents
to be equal to income from production, plus interest income earned by
domestic residents, minus taxes, minus the expected depreciation of
financial assets due to inflation (the inflation tax), plus the value
of government expenditures viewed as being equivalent to private ex-
penditures, minus the income domestic residents perceive as being
necessary to save in order to finance future tax liabilities incurred
due to current government bond financing, plus the income domestic
residents do not have to save in anticipation of future taxes because
of the withholding taxes paid by foreign residents. This specification
of dispcsable income is a generalized version of specifications appear-
ing in the literature for the case of a unitary state. That is, if we
omit withholding taxes we are left with the specification employed by
Hodrick (1980). If we also let a=B=0, we are left with the definition
used by Boyer and Hodrick (1982). Still ignoring withholding taxes, if
we let a=0, PB=1, we have the specification employed by Kingston and
Turnovsky (1978), Riley (1982), Camilleri, Nguyen, and Campbell (1984),
and Kawai (1985).* 1If we further assume fixed prices for domestically
produced goods (so that as a consequence, m=0), we are left with the
specifications of Scarth (1975), Turnovsky (1976), Allen (1977), and
Rodriquez (1979). Finally, 1f we re-instate withholding taxes and
flexible prices and let o>0, B=0, we can use other equations in our
model to re-write (6) as;

d

vd - v - (1-0y cfr 65y & /ey - (1-nf

- 1) (r(1-hf- hS)-piB*/p

- s nSx
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which is the federal economy version of the specification employed by
Scarth (1987a) when he assumes domestic bonds held by foreign residents
are denominated in domestic currency.? Note that except for the last
two terms the definition of disposable income written in this form is
equivalent to that defined by McCallum (1978) for the case of a closed
economy. As the last two terms are negative, this indicates that dis-
posable income is less in an open economy since domestic residents must
finance their debt owed to foreigners. Our specification of disposable
income 1is therefore a generalized form of specifications appearing
elsewhere in the literature with the added complication of allowing for
a second level of government.

Equation (7) describes equilibrium in the market for money. The
demand for money function is standard with money demand positively
related to income (Ly> 0) and wealth (O<Lw< 1) but negatively related
to the nominal interest rate (Lr< 0).

Equation (8) imposes the assumption of perfect foresight on the
part of private economic agents. This follows our practice in essay
number two where we argued that since our goal is to examine the long-
run consequences of government debt policy this seems an appropriate
assumption.

A concentration on long-term effects is also our justification for
assuming purchasing power parity (PPP) —- defined in equation (9) -- is
satisfied. The assumption of perfect foresight explains the fact that
the rate of change in the actual rather than the expected exchange rate
enters (9). We assume the domestic economy is a price-taker in world

commodity trade so that p* is exogenously determined.
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Finally, we assume efficient world financial markets so that
perfect capital mobility prevails. As a result, we assume covered
interest parity described in (10). The domestic economy is also
assumed to be small on world financial markets so that r* is also
exogenously determined.

It should be noted here that as well as imposing a balance of pay-
ments constraint and constraints on the financing behaviour of both
levels of government, our model implicitly satisfies a budget con-
straint for private economic agents. This constraint requires that in
each period savings (resulting in a change in wealth over time, W) be
equal to the actual disposable income of households (that is, Yd as
defined abcve minus expenditures made by government that households

f+ GS)) minus

view as being equivalent to household consumption, a(G
actual private consumption expenditures, C.® Thus, we require that;

w=vd-q@t S - c.

Substituting (6) for Yd, the time derivative of (5) for W, using the
GNP identity to replace C with (Y - Gf— cS- X), and imposing the
agssumption of perfect foresight, enables one to re-write this con-
straint in the following manner;

f

0 = ct+ rBY/p- tf(v+ rBE/P+ rBS/P- rB*/P)- nire*/p —(1/p) 1 + BE

)}
+ {65+ rBS/p - t5(v + rai/p + BS/P - rB*/P) - nSrB*/p - (1/P)E5)
. f s
+ {(1/P)B* + X - (1-h™- h") rB*/P}.
The terms grouped into curved brackets are respectively, the federal

GBC, the non-federal GBC, and the balance of payments constraint. As

our model requires satisfaction of each of these constraints it also
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satisfies the private sector constraint so that this latter constraint
need not appear explicitly in the model.

The model we have described above contains no economic growth.
There are two reasons why we wish to adjust the above model so as to
allow for economic growth. First, our concentration will be on deriv-
ing conditions necessary for convergence to a long-run steady state so
that allowing for growth would seem a necessary pre-requisite. Second,
the recent popularity of the equivalence hypothesis makes it important
for us to examine conditions for convergence given this assumption.
Just as McCallum (1981) found for the closed economy case, Scarth
(1987a) finds that given the equivalence hypothesis, a positive rate of
economic growth i1s a necessary condition for convergence in an open
economy . In order to make our examination of this case worthwhile
therefore, it may require that we allow for economic growth.

Following common practice (see for example, McCallum (1981),
Sargent and Wallace (1981), Darby (1984), and Scarth (1987a, 1987b)) we
will assume an exogenously determined constant rate of growth in output
and populaticn (n). In order to add growth tc our model, divide equa-
fions (1) - (7) by ¥ and use the following relationships;

(1/pv)BE = BF + bf

= b~ + b”(n+p)
(1/PY)B° = b° + b°(n+p)
(1/PY)B* = b* + b*(n+p)

(1/PY)M = m + m(n+p)
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where

b

b
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n=v/Y b* = B*/PY
f - sf/py m = M/PY
S = BS/py.

The model can be further simplified by substituting (9) into (10), (3)

into (6), equations (5) and (8) into the rest of the model, and finally

by assuming linear money demand and private expenditure functions.

With all these adjustments, our model can now be written as the follow-

ing set of equations.

(11)

1=c,.y% +C,(r-p) +C,[m+ BbT+ b%) - b*(1-nf- n%)]
£ s
+ (1-a