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1. Introduction

As economic data released late last year pointed towards an
economic dowdown, policy makers were interested in the extent to which
fiscal policy might mitigate the slowdown of the Canadian economy and to
what extent the ensuing slowdown may have a negative impact on the
budget balance. The former refers to the impact of fiscal policy on the
economy (referred to in this paper as an indicator of fiscal impact), while
the latter is concerned with the budgetary position over the business cycle.
Although the cyclically-adjusted budget balance (CABB) is widely used
for both purposes, its use as an indicator of the economic impact of fiscal
policy is inappropriate for severa reasons discussed in this paper. This
paper introduces a new indicator of fiscal impact, caled the indicator of
Fiscal Policy Stance (or FiPS), which isjointly estimated with an indicator
of budgetary position (i.e.: CABB).

Changes in the budgetary balance can be decomposed into two
components: one that is directly caused by the business cycle and one that
isindependent of the cycle. The former includes automatic stabilizers, such
as the El program, while the latter, referred to as the CABB, includes
structural changes and discretionary policies that are independent of the
business cycle. The intended purpose of the CABB is to isolate the
discretionary and/or structural component of the budgetary balance;
however, it has also been used inappropriately to infer the effects of fiscal
policy on the economy.

For instance, the year-over-year change in the CABB has been used
as a proxy for the impact of fiscal policy on the economy. However, using
the CABB in this way introduces many assumptions that are problematic.
First, the CABB imposes the same demand elasticities for revenues as
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expenditures. Second, the CABB omits cyclicaly-induced changes in the
budget balance, which aso affect aggregate demand. Lastly, if the
measurement is subject to simultaneity bias, the structural budget
component will be overstated, and thus, inaccurate.

The technique commonly used to identify the CABB is flawed in
that it fails to address the issue of “simultaneity”, whereby changes in
fiscal policy affect the business cycle and vice versa. Neglecting this
problem yields estimates of the coefficients of the fiscal equations that are
biased towards zero, and consequently, the cyclical component of the
budget balance is underestimated." Previous works by Blanchard (1990)
and van den Noord (2000), for example, have warned of the potentialy
serious problem of neglecting the simultaneity in estimating the CABB.

Numerous studies, using a wide variety of estimation techniques,
have attempted to identify the impact of fiscal policy on the economy. It is
generally acknowledged, however, that simple indicators cannot
adequately capture the full interaction between budgetary revenues and
expenditures and the business cycle and that this can only be achieved
through simulations of a macroeconomic model.

In this paper, we distinguish between indicators of budgetary
position and indicators of fiscal impact and pay particular attention to the
terminology used to describe the CABB. In previous work, the year-over-
year change in the CABB has been referred to as an indicator of fisca
stance; however, this implies that it is able to provide some sort of measure
of the expansionary or contractionary effect of fiscal policy. For the
reasons described in the preceding paragraphs, it is apparent that thisis not
an appropriate use of the CABB. Rather, we refer to the CABB as a
measure of budgetary position, since the CABB is able to show from where
changes in the budgetary balance arise. Therefore, we refrain from using
the terms “expansionary” or “contractionary” when describing the year-
over-year change in the CABB, and instead, we use only the terms
“improvement” or “deterioration”. Furthermore, we refer to the FiPS as a
measure of fiscal impact, sinceit is designed with the intent to measure the
effect of fiscal policy on the economy and we reserve the terms
“expansionary” or “contractionary” for interpreting the FiPS.

This being said, the purpose and interpretation of the FiPS indicator
is dso limited. We refer to the FiPS as an indicator of fiscal impact, as it

' Anexplanation of this bias towards zero is provided later in the paper.
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aims to capture the very short-term direct impact of fiscal policy on the
economy. As a simple indicator, the FiPS is not capable of determining the
long-run, genera equilibrium effects of changes in the budgetary
components on economic activity, nor the transitional effects. The FiPS
model considers only the aggregate demand effects and does not
incorporate the supply side dynamics.

The purpose of this project is to develop an unbiased? indicator of
the first round impact of fiscal policy on the economy (the FiPS). In doing
so, an unbiased measure of the CABB is produced as a residual, which is
therefore, model-consistent with the FiPS indicator. This procedure yields:

* Anunbiased measure of the cyclically-adjusted budget balance that

- is accompanied by an explicit measure of the uncertainty
surrounding the estimate (i.e. confidence bands).

* An unbiased measure of the degree of fiscal stimulus in the economy
that

- incorporates the effect of both the cyclical and cyclically- adjusted
components of the budget balance

- dlows for heterogeneous demand elasticities across the components
of the budget balance

- is accompanied by an explicit measure of the uncertainty
surrounding the degree of stimulus (i.e. confidence bands).

Section two reviews previous research pertaining to indicators of
budgetary position and fiscal impact. Section three describes the model and
discusses the motivation for using Generalized Method of Moments to
estimate the FiPS. Section four presents the empirica results of the model,
while the following section graphically compares the different indicators of
budgetary position and fiscal impact. The sixth section discusses the
advantage of confidence intervals surrounding the indicators and the last
section concludes with some remarks regarding the limitations of the FiPS
methodology.

2 In this paper, we use the term unbiased as it is more widely recognized. Strictly speaking, our

methodology yields a consistent estimate. There is no guarantee of unbiasednessin small sample.
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2. Review of the Previous Studies

2.1  Indicator of budgetary position

The budgetary balance can be thought of as having two components:
one cyclical and one cyclically-adjusted. The cyclical component reflects
the state of the business cycle (i.e.: whether actual output is above or below
potential output), while the cyclically-adjusted balance attempts to measure
what the budgetary balance would be if the economy were operating at
potential. The cyclical component represents the automatic stabilizers,
which by definition, cause government receipts and spending to react to
output shocks without the need for active government intervention.
Automatic stabilizers work to dampen the fluctuations in the business cycle
by increasing revenues (decreasing expenditures) during an economic
expansion and by decreasing revenues (increasing expenditures) during an
economic contraction. In this way, automatic stabilizers have the effect of
at least partially offsetting, without any government intervention, swingsin
the business cycle. Fluctuations in the cyclica component originate solely
from fluctuations in the business cycle, defined as the change in the output
gap (actual output minus potential output as a per cent of potential output).
The cyclically-adjusted component changes in response to structural
changes in the economy and discretionary changes to fiscal policy.

Policy makers are particularly interested in separating the cyclically-
adjusted component from the cyclical component in order to assess the
budgetary position over the business cycle. This differentiation isimportant
because cyclica balances are expected to reverse themselves over the
business cycle, whereas, cyclicaly-adjusted baances may require
government action in order to reverse. Understanding the source of
changes in the budgetary balance will help guide policy makers in setting
effective policies. For instance, permanent programs should not be
implemented based on cyclical changes in the budgetary position.
Moreover, it may be inappropriate to take fiscal measures to reverse a
deficit as it may already be in the course of reversing itself as economic
conditions improve. Conversely, government action may be required to
reverse a widening structural deficit in order to restore financia integrity.
Severa different approaches have been employed to separate the different
influences on budgetary balances; we discuss some of the methodologies
here.
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The Organisation for Economic Cooperation and Development (see
Giorno et al., 1995), the International Monetary Fund (see Hagemann,
1999) and Finance Canada regularly report and publish estimates of the
CABB for the total Canadian government sector. The methods employed
by the IMF, OECD and the Department of Finance produce relatively
comparable results, despite the idiosyncrasies of their methodologies.
There are essentialy two steps involved in estimating cyclically-adjusted
budget balances. 1) estimate an output gap and 2) obtain elagticities of the
revenue and expenditure components to output. These elasticities are then
applied to the output gap in order to obtain an estimate of the cyclically-
adjusted component. The cyclical component, or the effect of automatic
stabilizers, is the difference between the actual and cyclically-adjusted
bal ances.

Degspite its widespread use as an indicator of discretionary changes
in the budgetary balance, Blanchard (1990) criticizes the CABB as being
needlesdy controversa as it relies on potential output, which is
unobserved. Blanchard maintains that any benchmark, be it inflation,
interest rates or unemployment, would be sufficient to distinguish between
cyclical and discretionary changes in the budget components and suggests
a new indicator of the impact of discretionary fiscal policy. Blanchard
suggests a smple, arbitrary benchmark, such as the previous year's
unemployment rate. This indicator answers the question, “What would the
primary surplus have been had the unemployment rate remained the same
asthe previous year?’.

Chouragui, Hagemann and Sartor (1990) also review the use of the
cyclically-adjusted balance as an indicator of discretionary changes in
fiscal policy. Their paper compares the estimates of the cyclically-adjusted
balances when using potential output as a benchmark to using a moving
benchmark, such as the level of output consistent with the previous year's
unemployment rate. The results for ten OECD countries show that, for
most countries, the choice of the benchmark makes little difference to the
orientation of fiscal policy. Moreover, the results appear consistent with
general perceptions of the direction of fiscal policy in most countries over
the estimation period.

Alesina and Perotti (1995) employed Blanchard’'s approach to
twenty OECD countries, including Canada, and in general, found that the
year-over-year change in the CABB estimated by the Blanchard and OECD
methodologies produced similar results. Moreover, deflating nominal tax
and expenditure variables by potential GDP, instead of actual GDP in order
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to purge the cyclical component of government expenditures, resulted in
only a minimal difference. Kneebone and McKenzie (1999) applied
Blanchard’ s approach to Canadian federal and provincia data covering the
period from 1962 to 1996. The authors found that their estimate of the
federal government year-over-year change in the CABB was comparable to
the estimates published by Finance Canada.

Bouthevillain and Quinet (1999) use a structural bivariate VAR
model to decompose the budgetary balance into its structural and cyclical
components. Following an approach developed in Blanchard and Quah
(1989), the authors impose a restriction that for every increase of one
percentage point in economic activity, the budgetary balance as a share of
GDP improves by 0.6 percentage points. The authors further assume that
the cyclical and structural components of the deficit are not correlated.
Compared to the standard two-step method described earlier, the structural
VAR method provides a smoother and smaller structura deficit, which
implies a larger cyclica component. The difference between the structura
VAR and two-step methodologies can be attributed in part to a different
interpretation of the resulting cyclically-adjusted budget balances: the two-
step cyclicaly-adjusted budget balance corrects for the impact of the
output gap, while the structural VAR cyclically-adjusted budget balance
corrects for cyclical fluctuations in GDP that are not induced by fiscal

policy.

Cohen and Follette (1999) analyse the cyclical component of the
budgetary balance in the United States by employing two approaches:
spectral analysis® and standard time series. The conclusions from the
empirical techniques are compared to the results simulated in a
macroeconomic model, FRB/US. The authors use spectra anaysis to
identify the cyclical component of budgetary revenues and expenditures
and find a very strong relationship between taxes and unemployment-
related expenditures to the tax base and the unemployment rate,
respectively, over the business cycle, lending evidence to the automatic
stahilizing effect of taxes and employment-related spending. While spectra
analysis highlights the cyclical properties of a budget component, it cannot
differentiate between the automatic and structural changes. The authors
then calculate a high-employment budget balance, which is conceptually
similar to the cyclically-adjusted budget balance. The authors find that
additional GDP growth of 1per cent would increase revenues by

8 A discussion of spectral analysis can be found in Granger and Newbold (1977).
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approximately 0.3 per cent of GDP. Moreover, ailmost half of the variation
in revenues stems from changes in personal income taxes, with another
third of the variation explained by corporate income taxes. The findings of
the spectral analysis and standard time series are partialy confirmed by
simulations of the macroeconomic model, FRB/US: automatic stabilizers
are found to dampen the short-run effect of aggregate demand shocks on
GDP by reducing the multiplier by about 10 per cent; however, very little
stabilization is found in response to an aggregate supply shock.

Mélitz (2000) explores the interaction between fiscal and monetary
policy regimes, the response of fiscal authorities to debt-to-output ratios
and the reaction of fiscal authorities to the business cycle. The study pools
annud data from the European Union countries, excluding Luxembourg,
plus Australia, Canada, Japan, Norway and the United States. Using two-
stage and three-stage least squares to simultaneously model the reaction
functions of the monetary and fiscal authorities, Mélitz concludes that
deficits provide only weak automatic stabilization, as a result of stabilizing
taxes that dlightly more than offset destabilizing expenditures.
Expenditures first react in a destabilizing manner initially to an economic
shock, before providing stabilization mainly through unemployment
compensation in the following year. Mélitz explains this phenomenon by
postulating that some government spending could be pro-cyclica (e.g.:
health services, legal entitlements and public service promations), while
unemployment insurance payments are counter-cyclical, but react with a

lag.

Bouthevillian er al. (2001) present a new approach to estimating
cyclically-adjusted budgetary balances. This paper is innovative in that it
captures the effect of compositional changes in aggregate demand and
national income on various components of government revenues and
unemployment-related expenditures. The authors attribute compositional
effects to the fact that tax rates differ across tax bases and the revenue and
expenditure bases may be in different phases of the business cycle or
exhibit fluctuations of different magnitudes during the business cycle.
While the compositional effect was found to be fairly small for the Euro
area as a whole during the 1990s, this was not the case on a country-by-
country basis.
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2.2 Limitations and interpretations of the CABB

The CABB has been criticized for being misused and
misinterpreted.® It is important to understand the definition of the cyclical
and cyclically-adjusted balances and the purpose for which the CABB was
designed. Regardless, caution must be used when interpreting the CABB,
even when it is being used for its intended purpose.

In theory, the budget balance can be divided into its cyclical and
cyclically-adjusted components. However, in practice, the distinction
between the two is less obvious. For instance, tax and spending systems
include an automatic stabilizing component, whereby revenues
(expenditures) tend to increase (decrease) during an economic expansion
and decrease (increase) during an economic contraction. Income taxes and
Employment Insurance benefits are examples of such. It is interesting to
note that even aflat tax can provide some automatic stabilization; however,
the amount of stabilization increases when the tax rate increases or the
progressivity of the tax system increases. Although these budgetary
components are legidated to respond in this way to the business cycle, this
may not be the only component included in the cyclica component. For
instance, if policy makers take discretionary decisions in reaction to the
business cycle, this may aso be captured in the measurement of the
cyclica component. However, we would expect that since it often takes
longer than one quarter to develop and implement fiscal policies, this affect
would likely be minimal in estimation.

Chalk (2002) differentiates between structura® and discretionary
components. Since measurement techniques of the cyclically-adjusted
balance cannot purge structural, or exogenous, shocks such as ail prices,
inflation and exchange rates, the cyclically-adjusted budget balance may
contain more than just discretionary policies.

The interpretation is further clouded when the cyclically-adjusted
budget balance is decomposed into the central and state levels by the
presence of intergovernmental transfers. For instance, when a centrd
government unilaterally increases transfers to the state level, the budgetary
balance of the central government is reduced, while the budgetary balance

4 Several studies, including Buiter (1985), Blanchard (1990), Chouraqui, Hagemann and Sartor
(1990) and Gramlich (1990) provide insightful discussions of the uses and abuses of the CABB.

The structural balance is defined as the fiscal position that would result if the economy were
operating at potential.
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of the state leve is increased (unless the increased funding is immediately
used to increase expenditures or reduce revenues). While the central
government did make a policy decision that led to a deterioration of its
budgetary balance, the state level of government did not make a policy
decision to improve itsfiscal position, yet it would appear this way.

The year-over-year change in the CABB, when expressed as a
percent of GDP, should not be used in a normative sense to determine what
revenues or expenditures “should be’, and in the same way, cannot be used
to isolate the intent of government interventions. For instance,
decomposing the year-over-year change in the CABB into its revenue and
expenditure components can only show the source of the change in the
budgetary balance as a per cent of GDP. It makes little sense to use this
measure to determine if government actions intended to produce a
stimulative or contractionary effect on the economy. A simple example
demonstrates this argument. Some revenues and expenditures are assumed
to have no cyclica component. In this case, any change in the actual
variable as a per cent of GDP would be considered a structural change,
implying that any non-adjusted variable growing at a rate different than
GDP must be changing as a result of government direct intervention. This
interpretation is problematic. First, there is no reason to believe that
non-adjusted expenditures should grow with GDP. It is more likely that
expenditures would grow in line with population, inflation and the cost of
technological advancement in some sectors (e.g.: health). Even without any
additional discretionary measures, most non-unemployment related
expenditure programs tend to increase over time; some at a faster rate than
GDP, some at a dower rate. Therefore, the year-over-year change in the
CABB cannot be used to identify the intent of government policy; it can
only infer whether the change in the CABB is attributed to revenues or
expenditures. Just as the CABB should not be used as a normative index,
the decomposition of the CABB should not be used to determine an
optimal level for revenues and expenditures.

Chalk (2002) warns that even if the structural balance is accurately
measured, it will never be a good proxy for the demand impact of fisca
policy. He suggests that the change in budgetary components multiplied by
their respective multipliers would provide a better indicator of demand
impact.

Understanding what the CABB cannot do enables us to talk about
the purposes for which the CABB can be used. The CABB is designed to
determine what the budgetary balance would be in the absence of
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fluctuations in the economy. It is able to show where changes in the
cyclically-adjusted balance originate from: revenues or expenditures. With
GDP as a common denominator, the relative impacts of changes in
spending and revenues on the budget balance (i.e.: the so-called structural
budgetary balance) can be determined. However, the CABB should not be
used to determine the impact of fiscal policy on the economy or to interpret
the intent of government policies.

2.3 Measuring the impact of fiscal policy on the economy

It is generally accepted that discretionary fiscal policy actions can
have “Keynesian” effects in the short run. This occurs because changes in
fiscal policy can directly affect aggregate demand through increased
government spending and private consumption. In the longer term, output
is affected by interest rates, exchange rates, labour allocation and
investment decisions, which could work to offset the Keynesian effects on
the economy.

Ricardian Equivalence, a the other end of the spectrum, postulates
that deficit-financed tax cuts and/or increased government spending will
have no important effects on consumption, capital accumulation or
economic growth. The neutrality of government debt occurs because
economic agents have sufficient foresight to realize that deficits today
mean higher taxes tomorrow and will adjust their savings in such a way
that national savings remains unchanged. Elmendorf and Mankiw (1998)
provide a comprehensive literature survey of the macroeconomic impact of
government debt on the economy from a conventional “Keynesian” view to
the standpoint of Ricardian Equivalence. While empirical evidence is
mixed concerning the existence of Ricardian Equivalence, the most widely-
held view is that fiscal policy can have real affects on the economy in the
short run.

Constructing an indictor to measure the impact of fiscal policy on
economic growth is no new task. The OECD Monetary and Fisca Policy
Division (1978) identified four techniques that were in use by various
OECD countries to estimate budget impact measures. 1) large-scale
macro-econometric models, 2) weighted budget balances, 3) derivations
from the full-employment balance and 4) a “mixed” approach that
combines the impact of actual and/or discretionary changes. The study
suggests a new indicator, the net real fiscal impulse, which weights real tax
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and expenditure flows. This indicator considers the first-round impact on
the economy and is not intended to capture the longer-run multiplier
effects. The overall impact is attained by summing the changes in red
taxes and expenditures, multiplied by their respective weights, expressed as
aper cent of the previous years' rea GDP.

Feldstein (1982) uses instrumental variables estimation to test the
impact of changes in government spending and taxation on aggregate
demand. While limiting his analysis to the direct demand effects, Feldstein
acknowledges that fiscal policy actions are partialy offset indirectly by
higher interest rates, reduced money supply balances and changes in
portfolio composition in the general equilibrium. Using instrumental
variable techniques, the author rejects the notion of Ricardian Equivalence,
where government deficits have no impact on aggregate demand. Feldstein
concludes that changes in government policies regarding taxation and
expenditure can have a substantial impact on aggregate demand; however,
monetary policy may limit the net effect on output.

Aschauer (1985) and Katsaitis (1987) examine the degree to which
government spending on goods and services is a substitute for private
consumption in the United States and Canada, respectively. Both studies
find evidence that government spending is a poor subgtitute for private
consumption, implying that an increase in government spending will tend
to increase output nearly one-for-one.

Bernheim (1987) explores the theoretical underpinnings of Ricardian
Equivalence and concludes that deficits could have large effects on current
consumption. Reviewing several studies, the author finds that an additional
dollar of deficit stimulates between 20 and 50 cents of current consumer
spending. Bernheim uses these results to dispute the existence of Ricardian
Equivalence.

Blanchard (1985) develops an index of fiscal policy impact whereby
aggregate demand is affected by fiscal policy in three ways. the margina
propensity to consume out of debt (or wealth); the marginal propensity to
consume out of labour income, which is determined by the present value of
current and anticipated taxes; and directly through government spending.
Blanchard (1990) develops another similar indicator in an attempt to
answer the question, “What is the effect of fiscal policy on aggregate
demand, while disregarding distortions induced by the tax/benefit system”.
However, the objective is to develop a simple indicator that does not rely
upon forecasts, so he instead proposes three ssimple indicators of fisca
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impact: 1) the inflation-adjusted deficit, 2) an “adjusted” deficit, defined as
program spending plus debt charges minus the average of tax revenues for
the current and following two years and 3) an indicator, while not
developed in the paper, that could capture the effects of retirement
programs on current consumption. Admitting that these measures are not as
complete as the more complex index of fiscal policy impact, they do offer
simplicity and ease of construction.

Following the work of Blanchard (1985), Chouraqui, Hagemann and
Sartor (1990) construct two indexes to measure the impact of fiscal policy
on the economy: one that assumes that individuals are myopic and another
that allows for some consumer foresight. The authors aso compute the
deficit counterparts to the two indexes: the actual deficit and an adjusted
deficit, which takes in to account potential future taxes, respectively.
Overall, the results show that the indexes and deficit counterparts display
similar patterns in an absolute sense; however, the myopic index and its
deficit counterpart tend to overstate the impact of fiscal policy on the
economy. This implies that expectations of future taxes can dampen the
impact of fiscal policy.

Chand (1992) assesses the measure of fiscal impulse, which
estimates the initial contribution of budgets to aggregate demand. Simply
put, the fiscd impulse measure is considered expansionary when
government spending increases by more than the increase in potentia
output multiplied by a base-year spending-to-potential output ratio or when
revenue increases by less than the increase in actual output multiplied by a
base-year revenue-to-output ratio. While appealing due to its simplicity, it
places the same multiplier (unity) on revenues and expenditures.

Romer and Romer (1994) question the role of monetary and fiscal
policy in ending the recessions that occurred in the United States since
1950. The authors measure the impact of fiscal policy on output using three
methods: ordinary least squares (OLS), instrumental variables (1V) and
Data Resources Incorporated (DRI) macroeconomic model. Overal,
monetary policy provides the most important source of economic stimulus
in the first year of recovery, followed by moderate stimulus from automatic
fiscal stabilizers and weak stimulus from discretionary fiscal policies. The
OLS results show that monetary policy, automatic fiscal stabilizers and
discretionary fiscal policies contributed an additional 1.6, 0.6 and
0.3 percentage points, respectively, to GDP growth in the first year of
recovery. This comparesto 1.5, 0.9 and 0.5 percentage points, respectively,
based on the DRI estimates. Due to large standard errors, the results from
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the IV estimation are considered to be unreliable. The authors attribute the
limited role of discretionary actions in economic recovery to the fact that
only small or temporary actions were taken, since Congressiona approval
could be circumvented or easily attained for smaller actions. Furthermore,
most discretionary policies were implemented with the goa of increasing
long-term growth during economically healthy periods and not with the
goal of mitigating short-term fluctuations.

Blanchard and Perotti (1999) use a mixed structura VAR/event
study to consider the economic impact of changes in government
consumption and investment spending and taxes net of transfers. This
study is an improvement over previous studies as it takes into account the
contemporaneous rel ationship between tax, spending and output shocks. As
expected, they find that a positive tax shock exerts a negative effect on
output, whereas a positive expenditure shock increases output. Using a
deterministic trend, a one-dollar increase in taxes net of transfers causes
output to fall by an estimated 70 cents on impact, peaking with a multiplier
of 0.78in the fifth quarter after the initial shock. Conversely, a unit
spending shock increases output on impact by 0.84, reaching a peak effect
of 1.29 after fifteen quarters. The results are similar for stochastic trends.
Furthermore, private consumption, investment, exports and imports al
react negatively to a net tax increase, whereas for a spending increase,
private consumption, exports and imports exhibit a positive correlation,
while private investment exhibits a negative correlation.

Auerbach and Feenberg (2000) assess the effectiveness of federal
taxes as automatic stabilizers in the United States between 1962 and 1995.
Automatic stabilizers are measured in two steps. estimate the sensitivity of
after-tax income to before-tax income and then estimate the sensitivity of
consumption to changes in disposable income. Accordingly, the lower the
sengitivity of after-tax income to changes in before-tax income increases
the effectiveness of automatic stabilizers. Moreover, theory predicts that
changes to disposable income would have a larger impact on consumption
of middle- and lower-income earners who face liquidity constraints than of
high-income earners as aresult of a higher marginal propensity to consume
at the lower income levels. The authors use individual tax returns from the
NBER TAXSIM Mode, which has the ability to calculate the tax impact of
legislated tax changes. The authors conclude that tax-induced consumption
offsets approximately 8 per cent of the initial shock to output and thereby
provides some degree of automatic stabilization of aggregate demand.
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James, Robidoux and Wong (2000) develop the Fiscal Conditions
Index (FCI) to estimate the first-round impact of fiscal instruments on
aggregate demand. The goal of this study is to propose an aternative to the
use of the CABB as a proxy for the economic impact of fiscal policy,
allowing for heterogeneous effects of different revenue and expenditure
components on output. It also does not exclude the impact of the automatic
stabilizers on output, as does the CABB. According to the FCI, adecline in
taxes of 1.0 percentage point provides an additional 0.5 percentage point
increase in output. Furthermore, an extra dollar of government spending
provides an additional dollar of output. However, some of the multipliers
are imposed rather than freely estimated and the estimated multipliers
likely suffer from simultaneity bias.

This paper attempts to bridge the gap between the indicators of
budgetary position and indicators of fiscal impact firstly by clarifying the
appropriate role and interpretation of each indicator and secondly by
employing a technique that captures the interaction between the budgetary
components and business cycle. The FiPS methodology focuses upon the
short-run, direct impacts of fiscal policy on aggregate demand®, and is not
able to infer any longer-run relationships between fiscal policy and output.
The methodology is discussed in detail in the next section.

3. Model and Estimation

3.1  Background

The methodology employed in this paper consists of two equations:
a fiscal equation (which is a set of equations represented by severa
budgetary components) and an output equation (which is actually an
aggregate demand function). The fiscal and output equations are estimated
simultaneoudly to capture the interaction between the fiscal and economic
variables. Consider the following simple static model of the interaction
between output reative to potentid and the components of the
government’ s budget balance;

®  Blanchard (1990) offers an insightful discussion on the distinction between impact effects, or the

impact of fiscal policy given income, interest rates and exchange rates, and final, or genera
equilibrium, effects.



IISCAL POLICY AND THI BUSINESS CYCLE: A NEW APPROACH ... 47

Fiscal equation:

AXt = Ayt C + Vi Vi ~ (O, Z) (31)
Output equation:

BY. _ aAaxt + B'AZE + ut ut ~ (0, 02) 3.2)

where x, is an nx1 vector of the components of the budget balance
divided by potentia output, Y, is the output gap, z is an mx1 vector of
strictly exogenous determinants of output growth and u; is a random term
that captures the effects of pure demand shocks. The n elements of v,
represent discretionary changes in the components of the budget balance
relative to potential output that are strictly exogenous by assumption to the
business cycle.

The elements of the nx1 vector C measure the responsiveness of the
components of the budget balance to changes in output relative to potential.
Those components of revenues (expenditures) with an automatic stabiliser
component will have a positive (negative) correlation. This means that
when output relative to potential increases, revenues will tend to increase
and expenditures will tend to fall. Since some budgetary components do
not vary with the business cycle, it is possible that some elements of C are
equal to zero.

The elements of the nx1 vector A measure the responsiveness of
output growth to the elements of the budget balance. We expect that output
will decrease (increase) as revenues increase (decrease) or expenditures
decrease (increase), since more resources are being withdrawn from
(injected into) the economy. Therefore, we expect that the revenue
components of A will have a negative coefficient, while the coefficients for
the expenditure components will be positive. However, it is plausible that
some of the elements of A may be indistinguishable from zero. We further
expect that the expenditure coefficients will be larger, in absolute terms,
than the revenue coefficients.

If the first k elements of x, represent revenues and the remaining m-k
elements represent expenditures, we can then define the change in the
budget balance as:
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m

k
ABB, =) Ax;, - ) Ax; (3.3
t Z t j it

=K+1

The change in the cyclically-adjusted budget balance is then defined
simply as:

ACABB =3 v, - 5 v, (3.4)
= '

= j=k+1

In the context of this model, the CABB is defined to be the
component of the budget balance that is gtrictly exogenous to the output
gap. As discussed below, however, this should not be taken to mean that it
is uncorrelated with the output gap.

The difference between the budget balance and the CABB is ssimply
the cyclical component of the budget balance, given as;

k m
ACBB, = C* Ay, with c =Ezci —ZCJH (3.5)
1= j=k+1

where ¢, is the i™ component of C. The cyclical component literally
measures the change in the budget balance that is due to movements in the
output gap. This could stem from automatic stabilizers or a shift in policy
that isin response to, or is at least correlated with, the business cycle. Thus,
any attempt to actively conduct counter-cyclical fiscal policy will be
included in this component of the budget balance.

Equation 3.6 is simply the change in the indicator of fiscal impact
(the FiPS), which measures the percentage point contribution of fisca
policy to output growth.

FiPS = A'AX, (3.6)

Here we have provided a simple model, whereby output growth
relative to potential is determined by fiscal policy and a set of
predetermined or strictly exogenous variables, such as the real interest rate,
the real exchange rate and US output. However, the impact of a demand
shock is complicated by the interaction between fisca and economic
variables. The following illustration maps out the effects of a unit shock to
equation 3.2. We will assume, for the sake of simplicity, that each element
of A equalsa (Fig.1).



IISCAL POLICY AND THI BUSINESS CYCLE: A NEW APPROACH ... 49

Fig. 1
Effect of a demand shock on output and the budget balance

— ar~.
s b=i(y)
8
T
M
g
S ho y=g(b)
m
o ooy y2  Output (y)
Szeof shock = 1%

We begin in equilibrium at point {yO, bO}. The upward sloping
function represents equation 3.1 (with slope equa to C*), whereas the
negatively sloped function represents equation 3.2 (with slope a ). A
positive demand shock of 1 per cent, in the first instance, would raise
output by one percent to y2. However, since the increase in income has the
effect of raising tax revenues and lowering expenditures, the net impact on
output is somewhat lower, at say, yl1. Similarly, the net increase in the
budget balance (point b0 to bl) is somewhat smaller than implied by the
original shock because the balance improvement acts to lower output. The
new equilibrium at {y1, b1} is afunction of the relative slopes of the two
functions. In the case of the preceding demand shock, a larger C* or
smaller a reducestheimpact of a demand shock on output.
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In general, the reduced-form multipliers are given as:

Ay =2 Fhcas, +B—1 A (3.7)
-aC* [ f-aC*0

ABB, =H&CABBt +BLHut (3.8)
-ac* [ fl-ac* [

The principal distinction between x; and z; is that x; is assumed to be
endogenous to Vt in our model, unlike z;,, which is exogenous. This stems

from the fact that output and the elements of the budget balance are

assumed contemporaneously related in equations 3.1 and 3.2 (and o #0).
This assumption is predicated on the fact that the relationship between
output and the budget balance is at |east partly one of accounting, whereby
the national accounts output identity includes government expenditures.
Furthermore, personal income tax revenues at a given point in time are, for
the most part, a function of persona income at that point in time.

Thisillustrates an important difference between fiscal policy and, for
instance, monetary policy, which is generally assumed to affect output with
alag. Theredl interest rate typically enters a demand function with several
lags, particularly at a quarterly frequency or higher. This digtinction
considerably complicates the task of estimating either equation 3.1 or 3.2.
To see why, consider again equations 3.7 and 3.8. Equation 3.8 posits a
linear relationship between (the change in) the budget balance, the two
structurd shocks and the two structural parameters. Thus movementsin the
budget balance and demand shocks are correlated. Similarly, equation 3.7
indicates that output growth is correlated with movements in the CABB.
These correlations invalidate OLS estimates of A and C since OLS
assumes that the regressors and the residual are orthogonal, and therefore,
OL S imposes a correlation of zero between the regressors and the residual.

More intuitively, consider the interpretation of the coefficient in an
OLS regression of the output gap on the budget balance (divided by
potential). This coefficient measures the amount by which the output gap
changes when the budget balance changes. However, this depends strongly
on whether the underlying source of budget balance movement is a demand
shock or a shock to the CABB. In the former case, the coefficient is
positive, while in the latter it is negative.
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In practice, the estimated reduced-form parameter will be a
weighted-average of the two structural parameters. The relative weights
will depend on the relative average magnitudes of the shocks (i.e.: 6%, ).
However, since the theoretical values of the elements of A and C always
have the opposite sign, the OLS estimates of A and C will invariably be
biased towards zero. Consequently, the size of the cyclical component of
the budget balance and the fisca component of output would be
underestimated using OLS. It is worth noting that this problem exists
independent of sample size. Thus, OLS is not only biased under these
circumstances, it isinconsistent.’

3.2 Proposed Estimation Approach

This research project is innovative in the way Generalized Method
of Moments (GMM) estimation is used to identify the fisca and output
equations and to provide consistent estimates of the coefficients in
equations 3.1 and 3.2. Previous studies have employed instrumental
variables estimation to eiminate the problem of inconsistency associated
with OLS. As such, this section reviews instrumental variables, provides
background information for those not familiar with GMM estimation and
explains the motivation of GMM for this work.

An instrument is a variable that is uncorrelated with the error term,
but correlated with the variable that is correlated with the error term
(known as the endogenous regressor). For instance, in order to identify a in
the previous example, we need a variable that causes shifts in the budget
balance function that is also uncorrelated with demand shocks. Given shifts
in f(y) and the resulting equilibrium levels of y and b, holding the output
curve fixed, we could trace the output curve and obtain a consistent
estimate of a. In this simple model, the only valid instrument is the CABB.
However, knowledge of C* is required to calculate the (unobserved)
CABB. Of course, identifying C* introduces precisely the same problem as
identifying a.

One set of variables that fulfil these two requirements in terms of
output is z,. The elements of z, are clearly correlated with output through
equation 3.2, but will not, in general, be correlated with movements in the

" As the sample size approach infinity, the distribution of a consistently estimated parameter

converges to a point equal to the true value.
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CABB. Consequently, it is possible to consistently estimate the n elements
of C. Equation 3.1 can, in fact, be regarded as a system of n equations,
each containing one unknown coefficient. Thus, a necessary condition for
identification is the existence of at least one predetermined or strictly
exogenous variable in the output function, that is m>0, but generally m>1.
Thus an interesting question arises. since each variable in z, represents a
valid instrument, in that it will yield a consistent estimate of C, which

variable should be used? In finite samples, the estimate of C, denoted C :
will depend on which instrument is selected. For instance, using US output

growth as the instrument will, in genera, yield a different C than red
interest rates or the real exchange rate. In fact, the demand function from
the NAOMI model, as described in Murchison (2001), yields up to 10
possible instruments, including lags. Ideally, one would like to somehow

incorporate the information from all m instruments in the estimation of C..
Incorporating this entire set of information in the most efficient way
possible is a fundamental principal underlying the Generalized Method of
Moments (GMM) (see Hansen, 1982).

In order to explain what GMM realy means, it is instructive to
return to the definition of what defines an instrument. In order to be valid,
an instrument for the output function cannot be correlated with demand
shocks (the error term), otherwise the estimated coefficient will reflect both
the effect of the independent variable on output (the desired component)
and the effect of demand shocks (the bias). If the instrument is assumed
valid, this information can be used to actually estimate the parameter of
interest. Stated otherwise, one can choose the coefficient in the output
function so as to minimise the resulting sample correlation between the
instrument and the error term. Theory often suggests certain population
“moment conditions’; the most notable being expectations models,
whereby the assumption of rationality implies orthogonality between
agents information sets and expectational errors. GMM uses these
population moment conditions to identify the parameters of the model.
Moreover, the resulting parameters are consistent regardless of the
distribution of the error term and regardless of whether those errors are
serially correlated or heteroskedastic.

Having more instruments than parameters amounts to having more
moment conditions than parameters in the GMM framework since each
instrument implies exactly one moment condition. In order to address the
guestion of what to do with this ‘extra information, it is ingtructive to
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revisit the second requirement of an instrument: i.e. it must be correlated
with the endogenous regressor. In fact, a higher correlation with that
variable implies a more efficient, and thus better, instrument. Therefore, a
higher correlation produces a more precisely estimated parameter (a lower
variance).

In this instance, there is one parameter per equation and m
instruments. Instead of choosing the instrument with the highest correlation
with the output gap, GMM constructs a (linear) combination of the m
instruments that maximises this corrdation and uses this composite
instrument. In fact, in the context of a single equation model with spherical
errors, it corresponds to two-stage least squares (2SLS). This illustrates
another interesting point: many common estimators including instrumental
variable regression (1V), non-linear 1V, 2SLS, 3SLS and even OLS can
simply be regarded as specia cases of GMM. For instance, the OLS
moment conditions require zero correlation between the regressors and the
error term. Minimising the sum of squared residuals is equivalent to setting
these sample correlations to zero.

Using GMM in conjunction with the set of instruments z, will yield
consistent and (asymptotically) efficient estimates of C, which can then be
used to solve for v, the elements of the CABB. These components have the
properties of being correlated with the corresponding components of the
actual budget balance x;, but uncorrelated with u,.

Hence the components of the CABB are suitable as instruments in
equation 3.2, the output function. Thus, using this two-stage approach, it is
possible to identify both the indicator of budgetary position (CABB) and
the indicator of fiscal policy impact (FiPS). Indeed it possible to set this up
as a particular GMM problem, whereby a subset of the instruments is a
function of the edstimated parameters, thereby solving for both
simultaneoudy. Finaly, it is aso possible to construct an asymptotically
valid measure of the uncertainty surrounding the CABB and FCI. This
uncertainty stems directly from the uncertainty associated with the GMM
parameter estimates (i.e. the parameter covariance matrix).

4. Constructing and Estimating the Model

In this section, we use quarterly National Income and Expenditure
Accounts data from 1973Q1 to 2001Q2 to estimate the system of fiscal
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equations (equation 3.1) and construct the cyclical and cyclically-adjusted
budget balances using the GMM approach (referred to as the FiPS-based
estimates). We consider only primary balances, which exclude interest
income and debt charges, in this analysis to adjust for changes in the
budgetary balance induced by changes in interest rates. Next, we estimate
the same fiscal equations individually using OLS estimation, which are
then compared to the results from the GMM estimation. We find that the
cyclical component under the GMM methodology is more than twice as
large as that OL S methodology, thereby lending support to the assertion of
simultaneity bias inherent in the OLS parameter estimates. Lastly, we
present the estimation results from the FiPS indicator and compare them to
the multipliers obtained from an OL S estimation of the output equation.

4.1  Cyclical and Cyclically-Adjusted Budget Balances

We begin by decomposing the budgetary balance into its various
revenue and expenditure components following the convention of the
National Income and Expenditure Accounts and arrive at a model
consisting of nine categories of revenues and expenditures (Table 1). As
Mackenzie (1989) points out, the decomposition of revenue and
expenditure components may be important if multipliers are sufficiently
different from each other and if the composition of revenue and
expenditure components differs substantially from year to year. Moreover,
even if the weights for the various revenue and expenditures are similar,
they may not move in tandem with economic fluctuations. For this reason,
we start with a relatively disaggregated model, and after a series of
hypothesis tests, we accept a more aggregated model.

We begin by running a model that includes al nine budgetary
components and use Hansen's D-statistic® to test the restrictions imposed
on the fiscal eguations. The D-statistic compares the criterion functions of
the restricted and unrestricted regressions, similar to an LM test statistic,
using the chi-squared distribution with the degrees of freedom equal to the
number of restrictions. As the difference between the restricted and
unrestricted models widens, it is less likely that the restrictions are valid.
Therefore, a test statistic larger than the critical value would lead to a
rejection of the null hypothesis that the restrictions are valid.

8 SeeNewey and West (1987).
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Table 1
Variable mnemonics and definitions
Mnemonic Definition
PIT Personal income taxes plus non-residents’ withholding tax
CIT Corporate income taxes
IND All indirect taxes, excluding property taxes.

OREV Other revenues comprised of natural resource revenues,
transfers from persons and profits of government business
enterprises

WAGE | Government spending on wages, including military

NWGS | Government spending on non-wage goods and services,
net of proceeds from the sale of goods and services

SUB Government subsidies to businesses

TOTR Transfers to persons, net of contributions to Employment
Insurance, Workers Compensation Board, Canada Pension
Plan and Quebec Pension Plan

OEXP All other expenditures, mainly comprised of gross capital
formation and military goods and services

For the fiscal equation, we first test the restriction that WAGE and
SUB are equal to OEXP, given that there is relatively weak evidence
suggesting that the coefficients are statistically significant from zero. Given

that the test statistic is 0.58 against a critical value of X’(2) = 5.991 at the
5 per cent level of significance, we cannot reject the null hypothesis that
the restrictions are valid. We next test the joint restrictions that CIT is
equal to IND and that WAGE and SUB are equal to OEXP. Given a test

statistic of 0.80 against a critical value of X2(3) = 7.815 at the 5 per cent
significance level, we again fail to reect the null hypothesis that the
restrictions are valid.
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Next, we impose the restrictions on the fiscal equations and re-
estimate the resulting six-variable model, whereby [3; represents the effect
of the business cycle on the fiscal variables, Y, isthe output gap and v, is

the cyclicaly-adjusted component. Here, TAX is the combination of
corporate and indirect taxes and GOV represents the sum of spending on
wages and salaries, subsidies to businesses and other expenditures. As we
are ultimately interested in isolating the effect of the business cycle on
these components, the budgetary components are expressed a proportion of
potential output. We also take first differences to eliminate drifts from
some of the fiscal ratios and ensure consistency between the fiscal and
output equations. These transformations yield the following set of
equations (expressed in matrix form):

pivy® O B0 0
Hax/y® B B,0 m,0 w0
revly? =_ = 0, D0 _ i
A%ngyypg— Ay, EBj D+Atﬂ)iD’ vV, _AE,}/TZE (4.1
P Ly O
govly® 0 5 5
Rotrly® g o0 Bed

Looking at the GMM estimates, we find that for every one-dollar
increase in output, the budgetary balance improves by 85 cents (Table 2).
As expected, revenues exhibit a positive correlation with the output gap,
while expenditures exhibit a negative correl ation.

For a positive economic shock, most of the improvement in the
budgetary balance stems from the revenue side. The fact that revenues vary
with the business cycle to alarger extent than expendituresis not surprising
since government expenditures are largely discretionary in nature, and are
therefore, not as highly correlated with the state of the economy. Overall,
revenues have a combined GMM estimated coefficient of 0.53, implying
an average elagticity of the fiscal variables with respect to output of about
1.7. This suggests that the revenue share of output is pro-cyclica,
stemming almost entirely from personal and corporate income and indirect
taxes.

Personal income taxes have a coefficient of 0.20 and an estimated
elagticity of 1.65. An elasticity of greater than unity is due largely to the
progressivity of the tax system and the only partial inflation indexation
from the latter haf of the 1980s to the close of the 1990s. With the
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Table 2

Model estimates of the fiscal equations

GMM OLS
Coefficient Elasticity t-statistic |Coefficient Elasticity t-statistic

B (pit) 0.20 1.65 2.80 0.06 0.46 0.79
B (tax) 0.27 2.03 4.18 0.20 151 4.22
Bs(orev)  0.06 1.07 2.47 0.04 0.68 1.91
Ba(nwgs) 006 095 265 000 007 019

Bs(gov) 014 -086 -1.85 -006 035 086
Bs (totr) 012 194 —4.34 -006 -1.01 -2.31
0.85 0.31

reintroduction of full inflation indexation beginning with the 2001
taxation year in most Canadian jurisdictions, the elasticity is expected to be
lower in future years.

The coefficient on corporate income and indirect taxes (TAX) is
dightly larger than that of personal income taxes, implying that corporate
income and indirect taxes are more cyclicaly sensitive than persona
income taxes. In addition, the high elasticity indicates that these taxes are
highly pro-cyclical.

Other revenues exhibit only a weak cyclical component. This is not
surprising given that this revenue component is mainly composed of
natural resource revenues and property taxes. Prices for natural resources
are determined on the world market and do not necessarily fluctuate with
Canadad s business cycle.

As implied by a combined GMM coefficient of —0.32, government
expenditures have historically behaved counter-cyclically in Canada. Most
government spending components exhibit only aweak cyclica component,
reflecting the fact that most government spending is largely discretionary.
We would expect to see a significant cyclica component for transfers to
persons, which include employment insurance benefits and socia
assistance, asthey are more closely tied to the state of the economy.
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In the preceding section, we argued that if the simultaneity between
output and the budget balance were ignored, the coefficient estimates
would be biased toward zero. In order to get an idea of the magnitude of
this bias we reestimate the FiPS model using OLS.° Both the GMM and
OLS edtimates suggest that the budget balance has a counter-cyclical
component: revenues are positively correlated with the output gap, whereas
expenditures are negatively correlated. Although this is true for both the
GMM and OLS estimates, the absolute size and statistical significance™ of
each coefficient is larger using GMM, particularly for personal income tax
revenues and al government expenditures. Thus, the direction of the
simultaneous equation bias is consistent in every case with that predicted in
the previous section.

Moreover, the GMM estimate of the budgetary balance multiplier,
0.85, is more than double that of the OLS multipliers. Consequently, the
GMM-based cyclical component of the budget balance is, at any point in
time, double that under the OLS model. This would suggest, for instance,
that the responsiveness of automatic stabilizers to the business cycle have
previoudy been underestimated by a considerable amount.

Our estimate of an 85-cent improvement in the primary balance for a
one-dollar increase in output is high by most standards, which estimate a
budgetary improvement closer to 50 per cent of the size of the output
shock.™ If, in our measurement of the cyclical component, we only adjust
personal and corporate income taxes, indirect taxes and transfers to persons
(more consistent with other standard measures), the automatic stabilizers
would cause an improvement of 60 per cent of the size of the output shock,
rather than 85 per cent. Not only is this measure more consistent with the
standard measures, it continues to support the assertion that when the issue
of smultaneity between fiscal and economic variables is not addressed, the
estimate of the cyclical component is biased toward zero.

Technically, we use SUR on the fiscal equations.
0 Whilet-values have been included it should be noted that they are only asymptotically valid.
Across 20 OECD countries, van den Noord (2000) found that, on average, net lending changes by
0.52 per cent for a 1 per cent change in GDP, with a low of 0.37 in Ireland and a high of 0.76 in

Sweden. Mélitz (2000) estimated the response of fiscal policy to the business cycle to be in the
range of 0.31t00.37.

11
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4.2 The Output Equation Specification

Turning now to the output equation, the baseline aggregate demand
function is taken from the NAOMI model, a small reduced-form model of
the Canadian economy (see Murchison, 2001). Output growth in NAOMI
is determined primarily by some exogenous economic variables, z,, such as
potential output growth (Aly®), U.S. output growth (Aly ™) and the
change in the slope of the yield curve (Aslope). A somewhat smaller role
is played by the (change in the) real exchange rate (Alz) and real non-
energy commodity prices (Alpcne). Formally, the equation can be
written in terms of the change in the output gap:

4
AY =a AV, +a,(Aly %S - AlyP )+ aSZ Aslope; |
4 6
va, Z Alz _, va, Z Alpene (4.2)
& 2 £ 4

or in terms of output growth as:

Aly =a, Ayus H1-0,) Ay’ +01(AIY—1 _AIY—1P)+

2 Aslope, 2 Alz, & Alpene
+asz 5 +a4272 +a, 2

NAOMI’s output function can be written in terms of output growth
that includes a single lag of the dependent variable. As such, the long-run
impact of a shock to fiscal policy will be larger than the immediate or
contemporaneous impact. For the purposes of this paper, we will refer to
this as a multiplier effect. It is not clear exactly what the lagged variable is
picking up. It could, for instance, be a proxy for one or more omitted
variables. On the other hand it could represent an approximation to a
longer partial-adjustment process in one or more of the explanatory
variables or a Leontief output multiplier.

4.3

Since the fisca variables enter into the output function
contemporaneously and given the relatively small sample size (about 110
observations), a single lagged dependent variable may simply represent a
parsimonious approximation to a longer distributed lag representation in
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each fiscal variable. Nevertheless, the approximation is likely crude since
the specification imposes the same adjustment process for every argument
in the demand function. Furthermore, since there is no notion of stock
equilibriain this model whatsoever, discussions of the long run impacts are
somewhat inappropriate. It should also be noted that the estimated
multiplier is biased down in finite samples due to its correlation with
lagged residuals® While we report the results of the long-run fiscal
multiplier, caution is warranted in both its structural interpretation and the
precision with which it has been estimated.

The value of the lagged dependent variable in NAOMI’s output
function, ay, is 0.39 when written in terms of equation 4.2. Consequently,
the long-run multiplier is /(1 — a;) = 1.64. Since the value of a; is quite
low, much of the adjustment takes place within a short period of time. For
instance, the multiplier after one year is about 1.60. Our aim is to use a
fairly traditional demand specification thereby reducing the possibility of
contaminating the results of interest with model misspecification.

In order to complete the model, it is necessary to augment equation
4.3 with the fiscal variables, which are also divided by potential output and
first differenced. We estimate equation 4.4, where f(Z),; represents the
exogenous economic determinants listed previously and x/y® represents
components of the budgetary balance expressed as a proportion of potential
output.

yt =& yt—l + 0 yt-z +1(2) + [a1 a2 &3] A[X/yp] e U (4.4)

Note that this specification assumes that fiscal policy does not affect
potential output. Given that potential output is exogenous in NAOMI, this
restriction represents a simplifying assumption. To the extent that tax rates
affect long-run labour supply or the share of government spending affects
the capital stock, our model represents only an approximation of the true
interaction between fiscal policy and output.

Equation 4.4 forms the output equation that is estimated using
quarterly data from 1973Q1 to 2001Q2. Five specifications are tested, with
the results are shown in Table 3. We again employed Hansen's D-statistic
to test the different specifications for the output equation. The first
specification includes all nine fiscal variables separately, and hence, thisis

2 However, this downward bias should be small given that estimated value is considerably less than
one. It iswell known that the biasis an increasing function of the true root.
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Output equation specifications

Table 3

Variable ) @) 3) ) )
AY . 139 128 127 1.40 138
(1041) (1294  (1306)  (1490)  (14.07)
AY 039 028 027  -039  -037
(293) (279 (274 (408  (-3.80)
AlyVs— 0.68 0.64 0.62 0.57 0.60
Ay 630) (695  (7.02) (689  (6.97)
Adope 032 033 033 036  -036
(230) (272  (-276) (302  (-2.86)
Az 0.15 0.13 0.13 0.14 0.17
294 (315  (321) (3300  (364)
Alpcne 0.11 0.10 0.10 0.10 0.11
331) (343 (354 (375 (387
PIT -0.39 -0.35 ) )
277 (28) |-036
cIT 067 062 2.98)
(-185)  (~2.06) 030 Loss
IND 20.19 i i (o9 (328
(-0.71)
OREV _0.56 i -
(-1.15) / y
NWGS 0.78 0.76 080 )
202  (227)  (248)
WAGE 0.29 i i 0.53
(0.82) 022  f267)
SUB 0.68 0.55 049  f2.20)
(164  (175)  (L65) J
OEXP 0.06 i } i
(0.44) )
TOTR* 141 1.00 1.00 1.00 1.00
(3.69)

Note: t-statistics in brackets.
(1) Inall specifications, the unrestricted multiplier is greater than, but not statistically different from 1.
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the unrestricted model against which the other specifications are
tested. Interestingly, the exogenous economic determinants are largely
invariant to the specification chosen. From this regression, we find that
IND, OREV, WAGE and OEXP are not significantly different from zero
and TOTR is not significantly different from 1.0. Not all revenues impact
aggregate demand to the same degree. Only PIT and CIT are significant at
the 10 per cent level, and surprisingly, the coefficient on CIT would imply
that investment is more sensitive than consumption. While thisis a peculiar
result, plotting the coefficient on CIT over time shows that it is quite
unstable, which renders the point estimate less reliable.”® In the short term,
we would expect that individuals could change their consumption patterns
in response to a personal income tax cut faster than businesses could
change their investment plans in response to a corporate income tax cut.
For this reason, we would expect that a change in persona income taxes
would have a larger impact on the economy than a change in corporate
income taxes in the short run.

On the expenditure side, spending on transfers to persons and
non-wage goods and services adds more stimulus to the economy than any
other category of government spending. Although government spending
enters the aggregate demand equation directly, its impact on aggregate
demand can be less than one if it is offset by lower private consumption,
investment or net exports. Although the coefficient on transfers to persons
is greater than one, it is not found to be statisticaly different from one. The
results further show that wages have no significant impact on the economy.
This could be the case if government employment is a substitute for private
sector employment and therefore, government spending on wages could
increase without any additional stimulus to the economy. However, this is
not a full explanation as government spending on wages enters the
aggregate demand function directly.

Interestingly, other expenditures, which include capital, non-wage
defence spending and transfers to non-residents, are also not statistically
significant.

In the second regression, we impose several restrictions setting IND,
OREV, WAGE and OEXP to zero and TOTR to 1.0, and re-estimate.
Obtaining a D-statistic of 1.63, we fail to rgject the null hypothesis that the

¥ For instance, when the start of the sample is arbitrarily set to after the 1981-1982 recession, we find

that the coefficient on corporate income taxes is near zero.
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restrictions are valid against a critica value of X2(4) =0.488 at the 5 per
cent level of significance. It is interesting to note that most of the
coefficients on the variables, except SUB, remain largely invariant to the
change in the specification.

The third regression is the same as the second specification, except
CIT isrestricted to equal PIT. Thisrestriction is tested because despite the
fact that CIT is datigtically significant, it has a relatively large standard
error and a rather unstable coefficient. It isinteresting to note that the joint
coefficient on PIT and CIT is similar to the one for PIT alone. Again using
the D-statistic, the null hypothesis that the restrictions are true cannot be
rejected at the five per cent level of significance.

It is possible that some of the odd findings or lack of statistical
significance may result of noisy data. We test the restriction that all
revenues share the same multiplier and that al expenditures, except TOTR,
exert the same impulse on output. The results are summarized in the fourth
estimation. Again, with a D-statigtic of 4.66, we cannot regject that the

restrictions are valid, given a critical value of )(2(6) = 1259 at a5 per cent
level of significance. Surprisingly, this specification implies that a
reduction in revenues would have a larger stimulative impact on the
economy than an increase in expenditures. Also of interest, adding IND
and OREV does not change the multiplier on joint PIT/CIT variable. Even
though these restrictions cannot be rejected at the 5per cent level of
significance, these results are puzzling and are somewhat the opposite of
what is expected.

Finally, the last specification shows that the deterioration in the
stimulus provided by expenditures is attributable to the OEXP variable,
which is mainly comprised of spending on gross capital formation,
non-wage defence and transfers to non-residents. Excluding this category
from total expenditures results in a multiplier of 0.53, higher than that of
revenues in absolute terms. These restrictions (PIT, CIT, IND and OREV
have the same multiplier; NWGS, WAGE and SUB have the same
multiplier and OEXP is zero) cannot be rejected at a 10-per cent level of
significance. Irrespective of which specification is chosen, the resulting
FiPSindicators are roughly similar (Figure 2).
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Fig. 2
Comparison of FiPS indicators
25 percentage point contribution to GDP growth
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4.3 Results of the Indicator of Fiscal Policy Impact on the economy

For illustration purposes, we compare the results from specification
#3 to the OLS estimated coefficients and observe an even greater
difference between the GMM and OLS estimated coefficients (Table 4).
All three OLS estimated multipliers {a, a, o} are close to zero and

none is dggnificantly different from zero, suggesting substantial
simultaneity bias.

The GMM estimates show that the marginal propensity to consume
out of a personal income tax cut is roughly one-third, suggesting that a
considerable proportion of such a tax cut is saved. This could be
interpreted as suggesting that Canadians are at least partly Ricardian in
their savings behaviour.
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Table 4

Model estimates of the output equation

GMM OLS
Multiplier | Elasticity | t-statistic |Multiplier | Elasticity | t-statistic

a; (pit/cit)| 036 | -0.06 | —2.98 | 0.00 0.00 0.00

oz (nwgs) | 0.80 0.05 2.48 0.31 0.02 1.02

oz (sub) | 0.49 0.01 1.65 0.21 0.00 0.74
(totr) | 1.00 0.09 - 0.20 0.02 0.67

With the GMM estimation, al revenues other than personal and
corporate income tax were not found to be significantly different from
zero. Thisimpliesthat areduction in indirect taxes* or other revenues have
no short-term affect on output through the demand channel. While this
result is difficult to explain, indirect taxes and other revenues show
multipliers of about —0.19 and —0.56, respectively; however, the standard
errors are of amost the same magnitude.

Turning to the expenditure side, the baseline GMM model suggests a
high degree of substitutability for spending on items other than non-wage
goods and services and transfers to persons. Specifically, a one-dollar
increase in hon-wage goods and services and business subsidies causes
private consumption and investment to fall by 20 and 51 cents,
respectively.

The GMM model finds evidence to suggest that the marginal
propensity to consume out of transfers is about 1.0. While our point
estimate is 1.4, 1.0 is less than one standard deviation from the point
estimate. Moreover, restricting the coefficient to unity only changes the
other coefficients by a small amount at the second decimal place.

14 Retail sales taxes were isolated from indirect taxes, but were not found to be significantly different
from zero.
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As expected, the multipliers from the OLS estimation are much
smaler in absolute terms than the corresponding GMM estimates,
illustrating the impact of the simultaneity bias.

5. Implications for the indicators

In comparing the GMM- and OL S-based measures of the cyclical
and cyclically-adjusted balances, we find that for most years, the two
indicators move in the same direction. However, the indicators diverge in
years when the output gap islarge. Thisis not surprising because when the
output gap is near zero, actual output is amost equal to potential output
and therefore, the cyclical component is near zero. Since it is the cyclical
component that we are measuring, both models will show similar and small
cyclical components. In years when the output gap is large, the cyclical
component will be larger and deviations between the two models will
emerge.

Fig. 3

Comparison of cyclical components
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Our results support the assertion that the coefficients of the OLS
estimation are biased towards zero. In every year, the cyclical component
is closer to zero under the OLS-based methodology than the GMM
methodology (Fig. 3).

The fact that the cyclica component is systematicaly larger in
absolute terms under the GMM methodology than the OLS estimation
sometimes causes the two measurements of the primary CABB to be of
opposite signs. For instance, when the output gap is greater than zero, the
cyclical component will also be greater than zero. A larger positive cyclical
component implies a larger negative (smaller positive) cyclically-adjusted
balance when the actual balance is negative (positive). Conversely, when
the output gap is less than zero, the cyclical component is alarger negative
under the GMM estimation. A larger negative cyclical balance implies a
smaller negative (larger positive) cyclicaly-adjusted balance when the
actual balance is negative (positive). This explains the divergences when
comparing the year-over-year change in the primary CABB (Fig. 4).

Fig. 4

Comparison of year-over-year change in the primary CABB
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In terms of the Indicator of Fiscal Policy Stance, we find that the
estimate based on the OL S estimation is substantially more muted than the
Comparing the GMM and OLS estimates, we, not surprisingly, find that
the two indicators are similar; however, there are wide divergences when
the change in the output gap is larger, such asin the early- to mid-Eighties
and early-Nineties.

Fig. 5
Comparison of the FiPS indicators
20 percentage point contribution to/subtraction from GDP growth
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GMM-based estimate, providing further evidence that the OLS
coefficients were indeed biased towards zero (Fig. 5). In fact, the OLS
estimate produces an indicator that appears largely neutral in most years.
This is expected since the coefficients from the OLS estimation are much
closer to zero.
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6. Constructing confidence intervals

So far we have argued that our measure of the impact of fiscal policy
and structural budget balance are unique in that they take serioudy the
issue of simultaneity between output and fiscal policy. As with any
statistical model, however, the point estimates are really only haf the story.
While our methodology yields estimates of the parameters of interest that
are consistent, they remain subject to sampling error. Consequently, it is
somewhat misleading to discuss results based on the point estimates only
whileignoring this potentially influential additional piece of information.

Alesina and Perotti (1995) calculate the degree of fiscal adjustment,
whereby fiscal policy is considered to have a neutral impact on the budget
if the adjustment (negative or positive) is within one-half a standard
deviation away from the mean adjustment. A small fiscal adjustment is
between one-half and one standard deviation away from the mean. A
strong fiscal adjustment is defined as an adjustment that is larger than one
standard deviation away from the mean. However, a true confidence band
will vary significantly in size through time depending on the relative
magnitudes of the components of the budget balance. In general, the size of
the confidence band will tend to be smaller when the budget balance is
close to neutral and larger when it is large in absolute value, but this need
not be the case.™

By using the estimated parameter covariance from the GMM
estimation, it is possible to construct asymptotically valid confidence
intervals, both over history and the forecast periods. These confidence
intervals can then be used to determine whether the government’s fisca
stance is statistically distinguishable from neutral. For example, where the
confidence intervals encompass zero, fluctuations in output have no
significant impact on the budgetary balance (Fig. 6).

The same conclusion can be reached for the confidence bands
surrounding the FiPS. For most years the confidence intervals would imply
mainly neutral policy (Fig. 7). The exceptions are years surrounding
recessions, such as 1982 and 1991, where policy has been stimulative. In
contrast, policy was contractionary for some years during the period of
fiscal consolidation (1994 to 1997).

% Only in the case of the GMM-based CABB will the size of the confidence band be a constant
function of the size of the output gap. This stems from the fact that the output gap is the only
determinant of the CABB (for a given budget balance).
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The purpose of this project is to build on past work that has
attempted to identify the direct impact of fiscal policy on the business cycle
and vice-versa by addressing one particular weakness inherent in other
models, i.e. the failure to properly account for simultaneity. Generaly
speaking, the results suggest that the FiPS has been largely successful in
this endeavour.

Fig. 6
Confidence bands surrounding the change in the primary CABB
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7. Conclusion

This work further clarifies the role of the cyclicaly-adjusted budget
balance as an indicator of budgetary position and why it should not be used
to measure the impact of fiscal policy on the economy. In its place, the
FiPS is proposed as a measure of the impact of fiscal policy on economic
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activity. While the FiPSis a clear improvement, it has some limitations that
need to be acknowledged.

For instance, as amodel of economic behaviour, the FiPS is a vastly
simplified approximation and the results should be considered with thisin
mind. Moreover, no account has been taken for stocks, such as level of
government debt or permanent income, nor have agents expectations of
the future been modeled in areasonabl e fashion.

Fig. 7
Confidence bands surrounding the FiPS
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As asimplifying assumption, the FiPS treats potential output as fully
exogenous, thus precluding the possibility that fiscal policy initiatives
influence growth at frequencies lower than that of the business cycle. We
implicitly assume, for example, that long-run labour supply is invariant to
the level and type of taxation in the Canadian economy.

Finally, there could exist important non-linearities in the reduced-
form relationship between fiscal policy and output not captured by our
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model. A highly progressive tax system should give rise to parameter non-
constancy in the tax coefficients, both at business cycle frequencies and
lower (resulting from long-run upward-trends in tax revenues). Thus the
coefficient linking the output gap to tax revenues should be regarded more
as an historical average rather than areflection of recent behaviour.

Despite these limitations, the FiPS is a useful tool in furthering the
understanding of the interaction between output and government revenues
and expenditures. In addition, this work produces an unbiased measure of
the CABB.



IISCAL POLICY AND THI BUSINESS CYCLE: A NEW APPROACH ... 73

REFERENCES

Alesina, A. and R. Perotti (1995), “Fiscad Expansions and Fisca
Adjustments in OECD Countries’, NBER Working Paper Series,
No. 5214.

Aschauer, D.A. (1985), “Fiscal Policy and Aggregate Demand”, American
Economic Review, Vol. 75, No. 1, pp. 117-27.

Auerbach, A. and D. Feenberg (2000), “ The Significance of Federal Taxes
and Automatic Stabilizers’, NBER Working Paper Series, No. 7662.

Bernheim, B.D. (1987), “Ricardian Equivalence: An Evaluation of Theory
and Evidence’, Macroeconomics Annual 1987, National Bureau of
Economic Research, pp. 263-304.

Blanchard O.J. (1985), “Debt, Deficits, and Finite Horizons’, Journal of
Political Economy, Vol. 93, No. 2, pp. 223-47.

(1990), “Suggestions for a New Set of Fiscal Indicators’,
OECD Economics and Statistics Working Paper, No. 79.

Blanchard, O.J. and R. Perotti (1999), “An Empirical Characterization of
the Dynamic Effects of Changesin Government Spending and Taxes
on Output”, NBER Working Paper Series, No. 7269.

Blanchard, O.J. and D. Quah (1989), “The Dynamic Effects of Aggregate
Supply and Demand Disturbances’, American Economic Review,
Vol. 79, No. 4, pp. 655-73.

Bouthevillain, C. and A. Quinet (1999), “The Relevance of
Cyclicaly-Adjusted Public Balance Indicators — The French Case”,
presented at the Banca d'Italia Public Finance Workshop held in
Perugia, Italy, November 26-28, pp. 325-52.

Bouthevillain, C., P. Cour-Thimann, G. van den Dool, P. Herndndez de
Cos, G. Langenus, M. Mohr, S. Momigliano and M. Tujula (2001),
“Cyclicadlly Adjusted Balances. An Alternative Approach”,
European Central Bank Working Paper Series, No. 77.

Buiter, W.H. (1985), “A Guide to Public Sector Debt and Deficits’,
Economic Policy,Vol. 1, pp. 13-79.

Chalk, N. (2002), “Structural Balances and All That: Which Indicators to
Usein Assessing Fiscal Policy”, IMF Working Paper, WP/02/101.



74 STEPHEN MURCHISON AND JANINE ROBBINS

Chand, S. (1992), “Fiscal Impulses and their Fiscal Impact”, IMF Working
Paper, WP/92/38.

Chouraqui, J.C., R.P. Hagemann and N. Sartor (1990), “Indicators of Fiscal
Policy: A Re-examination”, OECD Economics and Statistics
Department Working Paper, No. 78.

Cohen, D. and G. Follette (1999), “The Automatic Fisca Stabilizers:
Quietly Doing Their Thing’, Board of Governors and Federal
Reserve System, Finance and Economics Discussion Series, No. 64.

Elmendorf, D.W. and N.G. Mankiw (1998), “Government Debt”, NBER
Working Paper Series, No. 6470.

Feldstein, M. (1982), “Government Deficits and Aggregate Demand”,
Journal of Monetary Economics, Vol. 9, pp. 1-20.

Giorno, C., P. Richardson, D. Roseveare and P. van den Noord (1995),
“Estimating Potential Output, Output Gaps and Structural Budget
Balances’, OECD Economics Department Working Paper, No. 152.

Gramlich, E.M. (1990), “Fiscal Indicators’, OECD Economics and
Statistics Department Working Paper, No. 80.

Granger, CW.J. and P. Newbold (1997), Forecasting Economic Time
Series, Academic Press, New Y ork.

Hagemann, R. (1999), “The Structural Budget Balance. The IMF's
Methodology”, IMF Working Paper, WP/99/95.

Hansen, L.P. (1982), “Large Sample Properties of Generalized Method of
Moments Estimators’, Econometrica, Vol. 50, No. 4, pp. 1029-54.

James S., B. Robidoux and B.S.Wong (2000), “Fiscal Conditions and the
Outlook”, Department of Finance (Canada) Anaytical Note Series.

Katsaitis, O. (1987), “On the Substitutability between Private Consumer
Expenditure and Government Spending in Canada’, Canadian
Journal of Economics, Vol. 20, No. 3, pp. 533-43.

Kneebone, R. and K. McKenzie (1999), Past (In)Discretions: Canadian
Federal and Provincial Fiscal Policy, University of Toronto Press,
Toronto.

Mackenzie, G. A. (1989), “Are All Summary Indicators of the Stance of
Fisca Policy Mideading?’, Staff Papers International Monetary
Fund, Val. 36.



IISCAL POLICY AND THI BUSINESS CYCLE: A NEW APPROACH ... 75

Mélitz, J. (2000), “Some Cross-Country Evidence about Fiscal Policy
Behaviour and Consequences for EMU”, FEuropean Economy,
Reports and Studies No. 2, pp. 3-21.

Murchison, S. (2001), “NAOMI — A New Quarterly Forecasting Model
Part 1l: A Guide to Canadian NAOMI”, Department of Finance
Canada Working Paper No. 25.

Newey, W. and K. West (1987), “Hypothesis Testing with Efficient
Method of Moments Estimation”, International Economic Review,
Vol. 28, No. 3, pp. 777-87.

OECD Monetary and Fiscal Policy Division (1978), “Budget Indicators’,
OECD Economic Outlook Occasional Studies, pp. 3-34.

Romer, C. and D. Romer (1994), “What Ends Recessions?’, NBER
Working Paper Series, No. 4765.

Van den Noord, P. (2000), “The Size and Role of Automatic Fiscal
Stabilizers in the 1990s and beyond”, OECD Economics Department
Working Paper, No. 230.











