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1. Introduction:

Fluctuations in econamic adivity continue to raise questions. One set of questions relates to the
historicd patterns of fluctuations and changes in the magnitude and duation d fluctuations over
time. A seaondset of questions relates to the sources of fluctuations and changes in thase
sources as aresult of changesin the structure of econamic adivity. A third set of questions
invalvestheroles played by pdlicy, either asaforce ntributing to the changing charaderistics
of fluctuations, or as a cause of fluctuations. The experience of the Canadian econamy over the
past forty yeas, from the first quarter of 1961to the third quarter of 2000, povides a set of
observations which can be mnsidered in terms of these questions about the sources and
magnitudes of fluctuations and the role of maaoeanamic palicy. This paper examines
Canadian experiencein broad termsto provide abadkgroundfor that more intensive examination
of the spedfics of the questionsidentified here.

There is awide range of studies and considerable antroversy over the historicd patterns of
fluctuations in econamic adivity in the United States. The debate aose in resporse to Christina
Romer’s (1986, 1986b, 1989, 199Xtudies of stability andinstability in the United States
eonamy before and after the Second World War. Romer’s argument is that the goparently

small er fluctuations in ecnamic adivity in the postwar period were largely and result of

diff erences in the measurement of econamic adivity provided by prewar and pastwar data. The
implicaionthat postwar stabili zation pdicy had na produced meaningful improvementsin the
stability of econamic adivity resulted in a number of further studies examining the methoddogy
and data used for the measurement and analysis of fluctuations, and a search for explanations of
the sources and duations of fluctuations (Basu and Taylor 1999,Watson 1994 Zarnowitz 1999.
A continuing point of interest in these studiesisthe role of stabili zation pdicy, either as a source
of greder stability or as the source of disturbances and fluctuationsin the post-war U.S. econamy
(Romer, 1999. A semondisauein studies of the U.S. econamy is the dedinein the volatility of
GDP growth rates which occurred in the ealy 1980s and hes persisted to 2000at least (Taylor,
1998 McConnrell and Perez-Quiros, 200Q. The point at issue in the U.S. econamy is whether
recent stability represents a significant recent improvement in the implementation and
effedivenessof pdlicy, or ashift in the structure of the e@namy, or some other more obscure
change.

This paper considers GDP growth, fluctuations and monetary and fiscd padlicy in the Canadian
eaonamy over the past forty yeas, 1960 2000. It uses ®veral methods used in studies of the
U.S. econamy to define trends and fluctuations in aggregate e@namic adivity. The observed
patterns of variation are then examined in several ways. First, variations in Canadian ouput
growth are examined to identify any obvious changes in growth rates and vdatility over the forty
yea period. Seaond,adis-aggregation d expenditure variationis used to consider passble
sources of observed changesin the volatility of output growth. Third, Canadian ouput growth,
unemployment and inflation are compared with those in the U.S. econamy. Andfourth, the
relationship between maaoeconamic palicy regimes and the variancein ouput growth ratesis
examined. Themain questionwith resped to Canadian experienceisthe same asthat raised in
the U.S. context: to what extent do changes in the volatility of output growth refled changesin
structure or changes in pdicy? Answering that questionin depth will require more detail ed



studies of the observations made in this paper. As aresult this paper sets an agenda for further
work.

2. Growth and Fluctuationsin Canada 1961-2000:

Recent studies of growth and fluctuations in the eonamy use diff erent methods for measuring
the volatility of growth rates, or fluctuationsin econamic adivity. Several of those methods are
used here to examine recent Canadian experience The starting point is Figure 1 which plots
quarterly growth ratesin red GDP over the period 19621 to 20003. Threeobservations onthis
plot are of particular interest. The first is the gparent dedinein the average growth rate of red
GDP over the period from about 1962to 1979. The seandisthe lower average growth rate
from 1980to 2000,as compared to the ealier period. The third is the remarkable increase in the
amplitude and duation d fluctuationsin red GDP growth rates in the later period, 1980 2000,
as compared to the ealier period 1962-1979.There is an apparent bre& in the nature of
fluctuationsin econamic adivity in the late 1970s to ealy 1980s. Dating of this gructural break
in the growth rates is confirmed by both strong significant Chow tests and a significant dummy
variable from 198Q1. Using this date for the bregk and the methods used in ather studies, for
example Romer (1999, Watson (1994 and McConrel and Perez-Quiros (2000, an aggregate
numericd analysis of the growth rate data from Figure 1 is presented in Table 1.

Table 1: Growth and Volatility in Canadian Real GDP: 1962 - 2000

Period Mean Volatility Persistence
% Std dev
1962-2000 3.7 2.4 0.86
1962-1979 4.8 1.7 0.69
1980-2000 2.7 2.5 0.89

Sour ce: Statistics Canada: CANSIM Data Base

In this table, growth is measured by the four quarter change in the natural |og of quarterly red
GDP, seasondlly adjusted at annual rates. The standard deviation d these growth ratesis used as
ameasure of volatility and the persistence of fluctuations is measured as the autocorrelation o
the growth rate onitsfirst lag, following Basu and Taylor (1999. These descriptive statistics
provide dea confirmation d the patterns noted from the graphic in Figure 1. GDP growth was
significantly higher and more stable over the first half of the period, remely 19621979,than in
the later 198032000 geriod. Furthermore, fluctuations in growth rates, or departures from the
mean, were more persistent in the later period than in the ealier period. It is of particular note
that there is no evidence of greaer stability in the eonamy in the later period, even thowghiit is
sometimes argued that palicy objedives have been clarified and implementation hes been
improved in that period, and that the structure of the e@namy has evolved toward alarger and



more stable service sedor. Indeed the observations suggest just the oppasite, that the eonamy
has been more volatilein the last 20 yeas than it was during the 19611979 period.

Table 2 presents sme alditional measures of growth and fluctuations based ona broader set of
indicaors that have been used in ather studies. Watson (1994 and McConnrell and Perez-
Quiros(2000 have examined vdatility in dfferent sedors of the eonamy, at different levels of
dis-aggregationto seeif changesin structure can explain changes in the volatility of growth rates.
Romer (1999 and Basu and Taylor (1999 extend the measurement of growth and vdatility to
include comporents of aggregate expenditure, uremployment rates and inflation rates. An
examination d the growth processon these terms confirms the ealier observations on growth
and stabilit y.

In terms of expenditure, investment and exports were the two prime sources of growth and
variations in growth rates. Average growth rates in these expenditures excealed average growth
rates in red GDP by a substantial margin and were two to threetimes as volatil e. The diff erence
between the sub periods 1961-1979and 19802000 olserved onthe basis of GDP growth and
volatility is confirmed by the observations on expenditure comporents. It is of nate, howvever
that lower growth rates and higher volatility in the later period were much more evident in
investment expenditures than in exports. The period average growth rate in investment
expenditures dropped from 5.4 percent to 3.8 ercent whil e the volatility, as measured by the
standard deviation, increased from 4.8 percent to 8.3 ercent. By contrast, export growth in the
19802000 meriod was only slightly lower and was in fad more stable than in the ealier period. It
appeas that the dedine in GDP growth rates and particularly the increase in their volatility
refleds the change in the growth and vdatilit y of investment expenditures. These observations
ontherole played by investment are consistent with those of other studies. Basu and Taylor
(1999, for example find high vadatility in investment expenditures in the United States aaossa
broad time horizon, and Zarnowitz (1999 emphasizes patterns in investment as the key fadors
driving patterns in GDP growth.

Looking at growth and vdatility from the output side rather than the expenditure side revedsthe
same patterns from a diff erent perspedive. In terms of broad sedors the goods producing sedor
of the eonamy grew more slowly than the services producing sedor in the entire period 1961
2000andin the sub periods defined above. These sedor growth rate diff erentials producethe
pattern of goods fdor - service sedor restructuring that has been a part of, and an important
contributor to, ecnamic growth in industrial courtriesin this broad time period (Curtis and
Murthy, 1999. Consistent with conventional wisdom, goods dor output was much more
volatil e than services sedor output in bah sub periods, and thus the growth in the services ssdor
did have the patential to contribute to econamic stability. However, this potential was not
redized as the volatility of servicesedor output increased significantly in the 1980-2000sub
period and ceviations of service sedor growth from the average becane more persistent, thereby
adding to the greaer volatility observed in GDP growth in this later period. Within the goods
sedor itself, the growth of manufaduring sedor output was drong relative to the entire goods
sedor but it was also more volatil e. This volatility incressed in the 19802000 geriod as the
average rate of growth of manufaduring output deaeased. These observations attribute the
dedinein growth between periodsto alarger dedinein growth in goods ®dor output,



Table 2: Further Measures of Economic Growth and Volatility in Canada: 1961-2000

Period Mean Volatility Persistence
% Std Dev
1962-2000
Growth Ratess GDP 3.7 2.4 0.86
Investment 4.5 6.9 0.82
Exports 6.8 55 0.71
Manufacdures 3.7 2.4 0.88
Goods 3.1 4.0 0.87
Services 3.8 1.7 0.89
Unemployment: Total 7.7 2.3 0.98
Male 25+ 6.3 2.1 0.98
Inflation: GDP Deflator 4.6 3.3 0.97
1962-1979
Growth Ratess GDP 4.8 1.7 0.69
Investment 54 4.8 0.71
Exports 7.1 6.0 0.72
Manufacdures 5.1 5.2 0.88
Goods 4.4 3.9 0.84
Services 4.8 1.1 0.75
Unemployment: Total 5.9 1.4 0.97
Male 25+ 4.6 1.0 0.95
Inflation: GDP Deflator 5.8 3.2 0.96
1980-2000
Growth Ratess GDP 2.6 2.5 0.89
Investment 3.8 8.3 0.85
Exports 6.6 51 0.69
Manufacdures 2.4 6.1 0.88
Goods 2.0 3.8 0.87
Services 2.8 1.7 0.88
Unemployment: Total 9.4 1.6 0.96
Male 25+ 7.8 1.7 0.97
Inflation: GDP Deflator 3.6 2.9 0.98

Sour ce: Based on Statistics Canada: Cansim Data Base.

particularly manufacuring output, than the dedine in the growth rate of service sedor outpuit.
However, the increased vdatility in growth ratesin the later period appea to result from
increased vdatility in ouput growth in the service sedor and in the manufaduring sedor.

Thelevels and vdatility of unemployment rates over the 19612000 period match the patterns of
growth and fluctuations observed in terms of expenditures and ouputs. Acrossthe aentire period,



the rise in the arerage unemployment rate incides with the dedine in growth ratesin the first
part of the period, 19621979,and then the lower average growth rates in the later 1980-2000sub
period. Higher total unemployment rates than uremployment rates for males aged 25yeas and
over, and greaer volatility in those total rates on average, was aresult of abroad set of socia
and demographic fadors that go beyondthe present study. The unemployment rates for males 25
yeasand ower provide aperspedive on the performance of the eonamy that is more refledive
of growth rates and fluctuations. Those unemployment rates refled clealy the dedinein the
growth rate of GDP and the increase in the volatility of that growth rate observed in ather data.
Viewed dfferently, the diff erences in GDP growth rates over time might bein part aresult of
differencesin labou force and productivity growth between periods, bu the volatility of growth
rates was not aresult of volatility in labour force growth.

Whil e the growth and stability of the e@namy appeasto have deteriorated over the time period
being considered, there was one dimension d the eonamy that hasimproved. Asthe datain
Table 2 ill ustrate, inflation rates dedined and becane more stable. Breaking the observations
into the two sub periods, shows that the dedine in the inflation rate was primarily afedure of the
19802000 period even though the instability in the inflationrate is not much lessin that period
than in the ealier period. Discussonlater in the paper will note that the improvement in the
inflation rate occurred in the time period in which the thrust of maaoemnamic pdlicy placed
more emphasis on inflation control and on budet deficit and government debt control than on
GDP growth rates and uremployment. One questionto be considered in more detail below isthe
extent to which the pdlicy regime that led to improvementsin inflation performancewas also
resporsible for the deterioration in growth rates and stabilit y.

As an alternative to the methoddogy used abowve, some studies of growth and fluctuations
examine these apeds of econamic adivity by first removing the trends from the data and then
measuring volatility by deviations from trends. The study by Basu and Taylor (1999 is one
example. There ae diff erent methods of removing the trend from the data but one which is
commonly used is the Hodrick-Prescott filter. A note of cautionin using any de-trended dataiis
raised by Romer (1999, namely that de-trending and upvard sloping data series like that for red
GDP tends to change the timing of the pe&ks and troughs observed in the data. Beaing that in
mind, Figure 2 ill ustrates the growth trend and fluctuations in Canadian red GDP based onthe
Hodrick-Prescott trend and ceviations from that trend in terms of a GDP gap, which isthe
percentage deviation d observed red GDP from trend red GDP.

Although the data ae presented in a different way, Figure 2 confirms the eali er description o
growth and fluctuations in Canadian red GDP over the 1961-2000time period. From 1961 unil
abou 1980the emnamy’ s growth trend was roughly constant and fluctuations abou that trend
were of smaller magnitude and shorter duration than fluctuations observed after 1980. As might
be anticipated, trending red GDP over the entire period when growth rates are lower in the later
part of the period pushes the trend line down in the middie yeas. Consequently the change or
bre& in the pattern of fluctuationsin red GDP appeas before the 1980 dite identified ealier on
the basis of adual growth rates. Nonetheless foll owing that breek econamic adivity was clealy
more volatile in terms of larger and more persistent deviations from trend as measured by the
GDP gap, and the trend itself was more variable.



Thus by all measures presented the Canadian experiencewith growth and fluctuationsin red
GDP changed markedly in about 1980. Growth rates dedined, the stability of the growth trend
dedined and the magnitude and persistence of deviations of growth from trendincreased. These
were not paositive developmentsiif |, asis usually the cae, stable growth along the trend o
patential GDP is e as welfare maximizing. The one improvement in econamic performance
noted was the deaease in the rate of inflation and in the variability of inflation. These
observations provide abasis for amore detail ed examination d Canadian GDP growth and
fluctuations. They also raise & least two questions abou the Canadian experiencewhich are
given an initial examination below: How did Canadian experience mmpare to the experiencein
other courtries over the same period, and particularly to the U.S. experience? What role did
changesin damestic pdlicy regimes play?

3. Canadian and United States Growth and Fluctuations Compar ed:

There is a sharp contrast between Canadian experience with GDP growth and fluctuations and
the United States experience over the 19612000 geriod. Figure 3ill ustrates US red GDP, the
trendin red GDP derived using the Hodrick-Prescott filter, and the GDP gap measured as the
percentage deviation d observed red GDP from trendred GDP. Figure 2, above presented
Canadian datain the same way. A set of comparative numerica measuresisgivenin Table 3.

Table 3: Growth and Volatility in Canadian and United States Real GDP: 1962 - 2000

Period Mean Growth Rate Volatility
% Std dev
1962-2000
Canada 3.7 2.4
United States 3.5 2.3
1962-1979
Canada 4.8 1.7
United States 3.9 2.5
1980-2000
Canada 2.7 2.5
United States 3.1 2.1

Source: Statistics Canada: CANSIM Data Base

The U.S. experiencein Figure 3 isamirror image of the Canadian experienceill ustrated in
Figure 2. First consider the trend red GDP and olserved red GDP . In the Canadian case, the
trend was geady and variations abou the trend were small er in the first part of the 19622000
period than in more recent yeas. In the U.S. case thetrendis snoother and variations about the
trend are smaller in the later part of the period, particularly after abou 1983,than in the ealier
yeasfrom 1961-1983.Second consider the volatility of the GDP gapsiill ustrated for the two



courtriesin Figures 2 and 3respedively. The Canadian experiencewas one of more stability or
lessvolatility in the ealy part of the period, 19621980,than in the later yeas. The U.S.
experiencewas the oppasite. The U.S. econamy experienced remarkabl e stability, in terms of
small er and shorter lived GDP gaps, over the period from 1984to 2000. Thus despite strong
eoonamic linkages between the two econamies the patterns of growth and fluctuations have been
strikingly diff erent.

The dedinein the volatility of growthin U.S. red GDP has attraded comment and analysisin
recent yeas. Indeed Taylor (1998 cdled thisrecant periodin U.S. emnamic experience ‘the
Long Boom” and that label would extend to at least the third quarter of 2000. He agues that
eoonamic padicy andin particular monetary palicy deserves considerable aedit for this econamic
performance McConrell and Perez-Quiros (2000 ill ustrate and dacument a structural bre& in
the volatility of U.S. GDP growth in the first quarter of 1984,and examine the causes of that
bre&. They find that the dedinein vdatility results from a aincident dedinein the volatilit y of
durable goods production, bu note e well apassble link to monetary palicy. In Canada, by
contrast, the last part of the 19802000 geriod hes been daminated by what Fortin (1996 cdled
“the Grea Canadian Slump”. This experienceisill ustrated by the degp and prolonged recesson
of 1991, nated in the growth ratesin Figure 1, and the durable negative GDP gaps £en in Figure
2. Indedl it is arguable that these gaps, constructed onthe basis of the Hodrick-Prescott trend,
strongly understate the extend d the slump in Canadian GDP. Estimates of the GDP gap
presented by the Bank of Canadain recent yeasill ustrate alarge and persistent GDP gap for
most of the 1990s (Bank of Canada, Nov 2000, p1® These observations are apart of the
ongoing debate dou the sources of eaonamic fluctuations and the roles played by monetary and
fiscd pdlicies as causes of fluctuations or contributors to stability. One way to approach these
issuesisto consider patterns of GDP growth and fluctuations during diff erent palicy regimes.
The question raised is whether different palicy regimes were the causes of diff erent patterns of
econamic growth and fluctuations observed in diff erent time periods. The same question can be
posed in terms of diff erent courtries rather than time periods but that questionis left for future
work and nd explored in this paper.

4. Growth and Fluctuations Under Different Policy Regimes:

In arecent paper the Governor of the Bank of Canada, Gordon Thiessen (2001), discussed the
historicd evolution d Canadian monetary pdlicy in terms of six time periods and the
correspondng poalicy isaues or regimes. Four of these regimes fall nealy within the 19612000
period in which the Canadian experience with GDP growth and fluctuationsis considered in this
paper, namely: 19621970, 19711981, 19821990and 19912000. Eadc periodinvolved a
particular palicy environment along with a set of palicy objedives. Thiessen (2007) discusses
bath. In some caes dhorter sub-periods are identified by Duguay and Longworth (1998 based on
particular palicy concerns or adions.

Thefirst period, 19621970,was a period d fixed exchange rates which meant, in terms of a
simple Mundell-Fleming model, littl e independence for monetary palicy but enhanced power for
fiscd pdicy. Thiessen argues that the fiscd palicy emphasis was on growth whil e the power of
the Bank to resist inflationary presaures was constrained by the exchange rate ommitment. The



fixed exchange rate was abandored in 1970in favour of afloating rate, which doff ered greaer
independence, powver and eff edivenessfor monetary palicy. This ssoond period, 19711981,
with aflexible exchange rate was a'so naable for the anergence of stagflation which could be
attributed at least in part to the adions of the OPEC ail cartel during atime of strong overall
demandin theinternational econamy. The padlicy regime that emerged in resporse to these
condtions was formalized in 1975as monetarism, with the focus oninflation control through the
use of money supdy growth rate targets. Targets for money supdy growth rates where

establi shed within aframework of “gradualism” to minimized the negative dfed such resistance
to inflation might have on GDP growth, (Thiessen (2001 p.42. Thusit isnot unreasonableto
describe the first two periods, at least form the Bank’s perspedive, astimesin which the broad
orientation d baoth monetary and fiscd padli cies was towards growth and low unemployment, but
with agrowing, uncerlying concern abou inflation.

The eonamic environment and pdicy prioritiesin the later time periods, 19821990and 1991
2000 were different. Severe monetary restraint in 198081 in bah the U.S. and Canada
produced the sharp degp recessons which are dealy ill ustrated in Figure 1 by the large negative
growth ratesin red GDP observed in 198284. Money supfy growth rate targets were no longer
satisfadory guides or targets for monetary padlicy. As Duguay and Longworth (1998 and
Thiesen (2001 note, there was a nead for anew palicy target on which to base palicy
implementation, and the seach for new approac extended over the 19821990 period. A shift in
palicy toward amore explicit framework emerged in abou 1987which led to the setting of
official targets for inflation control in 1991.0n the fiscd side, as discussed in more detail below,
initial attempts at deficit control and debt reductionin the late 1970s and ealy 1980s were
dramaticdly undore by the aitomatic and dscretionary budgetary resporses to the recesson d
198283. Consequently, from 1984 onthe dedared ofjedive of budyetary palicy was deficit
reduction and debt control, within agrowing econamy, bu growth was a meansto an end nd the
objedive (seeCurtis, 19978, 19970). Inthelast period, 19912000these pdlicy priorities were
further clarified. Targets were set, initialy for inflation rates in 1991and subsequently targets
were dso set onthefiscd side for budget deficits and balances. Theimplicit and at times
explicit underlying argument was that stable inflation at low levels, stable balanced budyets and
dedining debt ratios were prerequisites for growth and stability in red GDP. Thus the padlicy
regime shifted from one which emphasized growth and low unemployment to ore which
emphasized inflation control as the prime objedive of monetary palicy, with deficit and debt
control asfiscd objedives.

These broad pdicy regimes, over the 19612000 period and sub periods, are ill ustrated by some
simple but widely used pdicy indicaors. Inthe cae of monetary padlicy thereisa doiceof
indicaors. Intheir study of Canadian monetary pdicy in thelate 1980s and ealy 1990s Laidler
and Robson (1993 define and employ a set of indicaors that invalve both interest rates and
money supdy growth ratesin various ways. More recently, the Bank of Canada has developed
and wed a “monetary condtions index” that combines current interest rates and exchange rates
relative to base values to measure the influence of monetary palicy on econamic adivity. Other
recent work asill ustrated by Taylor (1999 has concentrated onthe shortest term interest rate, the
Federal Funds Rate in the U.S., o the Overnight Rate in Canada, as bath proximate targets and
indicators of monetary palicy. This approach has been widely adopted in recent reseach onthe
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optimum formulation d monetary palicy andin the analysis of padlicy, as surveyed by Claridia,
Gali and Gertler (1999. Whilethe short term interest rates appea to be the indicaor of choice
in studies of U.S. monetary palicy thereis some debate éou their usefulnessin small open
eoonamy cases. Thisisrefleded in part by the Bank of Canada’ s use of a monetary condtions
indicator in additionto overnight interest rate targets. Ball (1999 a so advocates the use of such
an index, combining interest rates and exchange rates. However, in a study which examines
several more complex monetary condtions indexes that also include growth rates of money
supdy, Fung and Y uan (2000 find that for Canada the overnight interest rate mntains al the
significant information avail able onthe dfed of monetary on econamic adivity.

There ae two important unresolved isaues here. Thefirst isthe question d the measuring the
thrust of monetary pdlicy or aternatively the neutrality of monetary palicy. Fung and Y uan
(2000 aso try to define neutral monetary paicy. The main ogions are an arbitrary choice based
empiricdly onrecent values of monetary variables, avalue for red interest rates based on
historicd values, or based onan examination d dedared intentions by palicy makers (see Romer
and Romer, 1994. None of theseis particularly satisfadory but neither is the issue of immediate
concern here when pdicy regimes can be cmpared in terms of relative a oppased to absolute
thrust. The secondisaueisthat of interpreting the meaning of the correlation, a ladk of
correlation between monetary padlicy indicaors and econamic condtions such as GDP growth
andinflation. As Tanner and Pescatrice (1998 argue, the implementation d monetary palicy in
away that stabili zes GDP growth despite exogenous disturbances would produceno correlation
between monetary pdlicy indicaors and GDP growth. Thisis an interesting question in terms of
the evaluation d both monetary and fiscd palicy that is noted here but |eft as a aeafor further
work. Theimmediate cncern isthe passble relationship between the broad petterns of growth
and fluctuations observed in red GDP, and the general nature of monetary palicy regimes over
and within the same time periods. A limited seledion d monetary palicy indicaorsis used for
thispurpose. Theobjediveisto identify, if posgble, coincident patterns that might raise
guestions for more formal andtedhnicd study. The broad result is that the patterns observed in
monetary palicy indicaors are remarkably simil ar to the patterns of growth and variation seen in
red GDP.

Figure 4 provides the first ill ustration d a monetary palicy indicaor namely the red overnight
interest rate. The Bank of Canada aurrently condLcts its palicy by setting targets for the nominal
overnight rate and annourcting those targets impli citly through its annourcements on the Bank
Rate. However, it isthe red interest rate, defined as the nominal rate aljusted for expeded
inflation, that influences econamic adivity. Although the Bank daes nat control the red interest
rate diredly it can include information oncurrent and expeded inflation ratesin its dedsions
abou the nominal rate. Whether or nat it does, it isthe red rate that provides an indicator of the
possble dfed of palicy onecnamic adivity. Thered overnight rate in Figure 4 has been
cdculated ex post by subtrading the annuali zed inflation rate from ead querterly observation on
the nominal overnight rate. Verticd lines have been drawn in this and subsequent figuresto
define the padli cy regimes described above.

The plot of thered overnight interest rate suggests ome patterns in monetary palicy that are
similar to the patternsin the growth and fluctuationsin red GDP. First consider a broad
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subdvision d the time period based onthe shift in the monetary palicy regimein 1981,andthe
amost coincident bre&k nated in the data onred GDP growth rates. Based onthe average value
of red overnight rates, monetary poli cy was apparently more restrictive dter 1980than before
1980. Furthermore, the magnitude of the short term fluctuations in the red overnight rate was
significantly larger in the later period than in the ealier period. Within these broad sub-periods
there were some large departures from the general or average values. From 1971to 1976red
overnight rates were negative, suggesting powerful monetary stimulus. Conversely, in 1980and
199091 red overnight rates were remarkably high, approaching and exceading the 10 percent
level, suggesting strong monetary restraint. These observations are mnsistent with common
criticisms that essy monetary palicy contributed to the inflation problems that developed in the
1970s, and that excessvely tight monetary pali cies caused the recessons of 1982and 1991.In
more general terms, thereis aremarkable crrelation ketween the average value and vdatility of
red overnight rates and the average value and vdatility of growth ratesin red GDP, bu interest
rates are only part of the monetary padlicy story.

Asnoted ealier, it could be that the red overnight rate does not give a omplete or acarate
indication o monetary palicy, in part because it ignores the aincident values and movementsin
the exchange rate. Although data ae not presented hereit isthe cae that the exchange rate
defined as the domestic aurrency price of foreign currency was lower on average before 1980
than after. Thustherestrictive dfeds of higher interest rates after 1980might have been off set
by the stimulative dfeds of a higher exchangerate. Thisissueisaddressed by the cnstruction
and wse of amonetary condtions index, examples of which are presented in Figures 5 and 6.

Figure 5 shows anominal monetary condtionsindex based on naninal 90 day prime @rporate
paper yields and the Canadian ddlar priceof the U.S. ddlar. The base periodis 1970Q1 such
that the index measures the weighted sum of changesin the interest rate and the exchange rate
from their valuesin 197@1 acwrding to the foll owing formula:

MCI70Q1 = (R90 — 8.44 — (100'3)* (INER— 0.070319%

By thisformulaMCI70Q1=0in 197®)1, its base period. The 1:3 weighting oninterest rate and
exchange rate thanges respedively from base period values foll ows from the enpiricd work of
Duguay (1994 and the Bank of Canada sweighting inits MCI. However the MCI70Q1 dffers
from the Bank MCI in its base yea, which in this case marks the end d the fixed exchange rate
period, andin its use of the US ddll ar exchange rate rather the C-6 exchange rate index which is
avail able only from 1980.Nonethelessit shows roughly the same patterns as does the Bank’s
index in the post 1980 period and all ows an extension badk to 1961. Asthe formula suggests,
upward movements in the index refled increases in the interest rate or deaeases in the exchange
rate or a mwmbination d the two, any of which tends to restrict expenditures on damestic goods
and services and therefore indicates a tightening or restriction o monetary condtions.

The MCI70Q1 shown in Figure 5 daces suggest that by ignoring exchange rates the red overnight
interest rate provides an incompl ete picture of monetary padicy. In broad termsthe MCI70Q1
suggests a persistent tightening of monetary padlicy in the period before 1980and a persistent
easing after 1980.However there were notable departures from these trendsin 1973, 1981 and
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198791. Monetary condtions appea to have tightened sharply in eat of those periods, with a
timing consistent with the palicy regimes and inflation issues noted by Thiessen (2007) and
Duguay and Longworth(1998. However, thisis anominal monetary condtions index which
does nat include the red interest rates and the red exchange rates which are relevant to
expenditure dedsions. Thus the patterns of monetary condtionsit suggests and those suggested
by the red overnight rate ae not comparable.

Figure 6 is provided to addressthisisale. It showsbaoth naminal and red monetary condtions
indexes. The nominal index is as defined above. The Red Monetary Condtions Index is
constructed acording to the same formula on the same base period bu uses ex post red interest
rates and red exchange rates rather than naminal rates. Ex post red interest rates are defined, for
thisindex, onaquarterly basis as the nominal 90 day prime commercial paper rate minus the
guarterly annuali zed inflation rate. Red exchange rates are defined guarterly as the nominal
exchange rate multiplied by theratio of the US GDP deflator to the Canadian GDP deflator.
Constructed onthis basis the index includes the dfeds of the domestic inflation onthe red cost
of financing expenditures, and the dfeds of diff erences between Canadian and US inflation rates
and naminal exchange rates on the prices of exports and imports.

The red monetary condtionsindex suggests broad patterns of monetary palicy similar to those
observed in terms of red interest rates. In thefirst part of the period, from 1961to 1975the index
has a small negative value, onaverage, and small variations abou that average. Monetary palicy
might be described as moderately more expansionary than in the base period and qute mnsistent
over time. It isof note that the strongly expansionary monetary policy suggested ealier in Figure
4, onthe basis of the red overnight rate, was off set in part by a high red exchange rate acording
to the Red MCI. After 1975the Red MCI suggests a significant change in monetary palicy.

The index is on average much higher and the fluctuations abou that average ae much larger in
the 19752000time period. Three d¢ea episodes of sharply restrictive pdlicy areindicated,
peking in the yeas 1976, 198Gand 1991.n between those yeas condtions eased substantiall y.
These observations off er confirmation d the simil arity of the broad petterns of monetary palicy
and the patterns of growth and fluctuationsin red GDP already noted in terms of red interest
rates. Broadly spe&king, in thefirst half of the 19611980 period monetary palicy was, on
average, moderately expansionary and consistent with atendency to tighter palicy in the later
yeas. GDP growth was grong and stable but rates of growth were dedining. Inthe second half
of period,form 1980-2000,monetary padlicy was initialy much more restrictive on average
(198031997 and much more volatil e before shifting to a more persistent expansionary pattern
from abou 1992 on. As noted before, GDP growth from 19803-2000was lower on average,
fluctuations in growth rate were much larger in the period after 1980. These observations would
lend suppat to an argument that the broad petterns of growth and fluctuationsin red GDP refled
the broad patterns of monetary palicy pursued over this 1961-2000time period. More detail ed
andtechnicd analysis of the dfeds of monetary palicy isrequired to provide amore rigorous test
of that suppat.

A further andfinal consideration d thislink between monetary palicy and econamic growth is
provided by considering monetary padlicy interms of a Taylor Rule. The basic goproach
originates with Taylor (1993 and hes been used in avariety of subsequent studies. Two recent
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examples are provided by Juddand Rudebusch (1998 and Taylor (1999. The procedure
compares adual monetary palicy asindicaed by anomina short term interest rate, in this case
the overnight rate (ONR), to the monetary palicy required to produce an ogimum GDP growth
andinflation oucome based on pdicy resporses to ecnamic condtions. A simple and widely
used bench-mark rule is as foll ows:

ONR* =B+ r* + 0.5 B - B*) + 0.5Iny - Iny*)*100.

By this approac the central bank condicts monetary palicy by setting the nominal overnight
interest rate & atarget value, ONR*, based onthe bank’s objedive which isto minimize the
varianceof inflation relative to someinflationtarget B*, and the variance of red GDP, y,
relative to paential red GDP, y*. Defined in thisway, and cdculated onthe basis of historicd
data, ONR* provides a measure of what might be cnsidered “appropriate” padlicy. For present
purposes the cdculation is made onthe sssumption that the eguili brium red overnight rate,
r*=2.0,that the inflationtarget B*=2.0and that inflation and GDP objedives are assgned equal
weights as palicy objedives. Potential GDP, y*, isderived by applying the Hodrick-Prescott
filter to observed red GDP. It isimportant to stressthat thisis smply an ill ustrative example.
Establi shing appropriate values for the equili brium red interest rate r*, potential GDP and the
weightsin the pdicy rule ae dl important, unanswered reseach questions

Nonetheless Figure 7 uses this approach to provide another perspedive on monetary palicy and
eoonamic performancethrough a comparison d the adual ONR with the target ONR* based on
the simple Taylor rule. Once ajain thereisa dea diff erence between the nature of monetary
palicy before and after 1980. Before 1980monetary palicy was more expansionary, overnight
rates were lower, than the padlicy nealed to stabili ze inflation rates and red GDP, acarding to
therule. Thiswas particularly the cae in the mid 1970s when serious inflationary presaures
developed. Moreover, the shorter term comparison d movements in ONR and ONR* suggests
that pdicy did na respondas vigorously to variations in ouput and inflation as the “optimum”
rule required. After 1980the observations are generaly the oppasite. Monetary palicy was on
average too restrictive in the sense that the overnight rate was generally above the target ONR*.
However, the shorter term variations were generally larger than what the rule suggested was
required for stability. Once ajain it appeas that there was arelationship between the thrust and
volatility of monetary padlicy and the lower and more volatility GDP growth in the period after
1980.

These observations on growth and fluctuations in red GDP and monetary palicy regimes and
condtions are dealy preliminary. The objediveis smply to raise the question d the possble
relationship, motivated in part by the aguments advanced in the US context by studies such as
Romer and Romer (1994 and Romer (1999. Those studiesled to awider examination d the
possblerole of palicy asa caise of post war fluctuationsin red GDP, and that work continues.
The Canadian experience with GDP growth and fluctuations is remarkably diff erent from that in
the US, and there gopeasto be alink between the Canadian experience and Canadian monetary
palicy that cdlsfor further study. That isabou as far as the observations made here can take us.
They provide the basis for more intensive work on monetary policy and monetary palicy rulesin
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Canada within frameworks smil ar to thase used recent U.S. work, modified to take into acount
the small open econamy conditions that affed econamic adivity and pdicy.

5. Growth and Fluctuations under Different Fiscal Policy Regimes:

Defining and identifying fiscd palicy regimesisamore cmplex task than identifying monetary
palicy regimes. It does nat have the benefit of arecent summary to provide guidance mmparable
to that offered by the Bank of Canada (Thiessen, 2002 with resped to monetary padlicy. There
are dso questions raised by the structure of the government sedor andthe division d fiscd
powers between levels of government. Asasimplificaion the discusson d fiscd pdlicy is
limited to the budget balances and fiscd pdlicies of the federal government. It integrates three
main considerations. First it identifies broad fiscd regimes in terms of the goparent objedive of
budget pdlicy and shiftsin that objedive. Secondit notes the detail ed description d palicy
provided by Perry (1989 based on budet statements and spedfic budget provisions. Third it
considers what might be defined as coordination issues. monetary palicy, exchange rate palicy
andfiscd pdlicy interadions, asthese may affed the impads of fiscd initiatives on econamic
adivity, particularly in terms of the growth and fluctuation petterns of concern here. This
approad to the identification d palicy regimes inevitably encournters questions of palicy
indicators and their interpretation, and questions abou discretionary palicy relative to the
automatic stabili zation eff eds of establi shed tax and transfer programs. Some of these isales are
explored using the suggestions of Blanchard (1993 and Taylor (2000 for aternative indicaors
of discretionary fiscd padlicy, dternative goproaches to automatic stabili zation, and the proposal
for a “fiscd padlicy rule” gpproach to an examination d fiscd adions and regimes. These more
empiricd approaches are awnsidered in the later part of this sdion.

The empiricd basisfor an identificaion d major fiscd palicy regimesis provided by two
summary budget concepts. Figure 8 shows the federal government primary budget balance & a
percent of nominal GDP. This measure of the budyet records actual federal expenditures,
transfers and revenues resulti ng from the expenditure, transfer and tax programs implemented by
the government and diven by nominal GDP. By construction it excludes interest payments on
the pulic debt which are the result of past budget balances and past and present monetary
conditions. It also adjusts for the dfeds of inflation onthe size of the budget by measuring the
balancerelative to naninal GDP. Figure 9 shows the same budget balance, the primary balance,
estimated onthe asumption that the eonamy operated at ‘f ull employment’ or potential GDP,
as estimated by the Department of Finance (2000. Expenditures, transfers and tax revenues have
been estimated at potential GDP. As aresult the dfeds of cyclicd variationsin naninal GDP on
the budget balance have been removed.. Changes in the budget balances observed in Figure 9 are
interpreted as the results of discretionary changes in the government’ s palicy with resped to
expenditure, transfer or tax programs. Diff erences between the measures of the budget in Figure
8 and thaose in Figure 9 show the dfeds of variationsin GDP onthe budget balance, or the
automatic stabili zation eff eds of the componrents of the budget that are linked to GDP. Clealy
guestions raised by the mnstruction and interpretation d these budget measures are important for
the evaluation d fiscd padlicy and are cnsidered in more detail below.
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An examination d federal government budget data suggests threemain fiscd palicy regimes
within the 1961-2000time period. Thefirst runsfrom 1961to 1974,aperiod d generally rising
primary budget surpluses and, as noted previously, aperiod d comparatively strong and stable
growthinred GDP. According to Perry (1989 fiscd pdlicy initiatives during this period were
direded at short run variations in GDP growth andincreasingly at inflation control. It wasatime
of significant expansionin socia programs andin the size of the government sedor relative to
the eonamy intotal. However the primary budget surpluses, strong nominal income growth and
low interest rates reduced the government debt to GDP ratio to a postwar low by 1974. Figure 8
ill ustrates the dea upward trend in the primary balancewith short term variations refleding both
palicy initiatives and the dfeds of variationsin GDP. Figure 9 shows notrendin the gyclicdly
adjusted balance which suggests that strong income growth was the main cause of rising primary
surpluses, an olservation that is consistent with tax reform initi atives implemented at the end o
thisperiod. In summary terms this time period was aregime of fiscd stability and perhaps
neutrality with an underlying tendency to restraint from fisca drag.

By contrast the period from 1975to 1985was atime of fiscd adivism and turmoil. The
cyclicdly adjusted primary balancein Figure 9 shows drong discretionary fisca stimulus from
1974to 1977which Perry(1989 identifies with the combined effeds of tax reform and pdicy
resporses to sharp energy priceincreases. The shift in bah adual and cyclicdly adjusted
balances to large deficitsisin sharp contrast to the previous fiscd regime. Furthermore,
concerns with inflation, the deficit and rising debt ratios result in areversal of discretionary
palicy through expenditure restraint and tax increases. These raised the ¢yclicaly adjusted
primary budget balanceto a surplus and combined with strong growth to push the adual primary
budget into surplusaswell in 1981. However this fiscd restraint was quickly reversed in 1982in
the faceof a deg recesson and rising unemployment. The following threeyeas of strong
cumulative discretionary fiscd stimulus produced large budget deficits which, in combination
with low growth and high interest rates, triggered strong growth in the debt to GDP ratio. This
was aregime of strong fiscd adivism with largeiniti atives on bdh expansion and restraint in the
faceof turbulent econamic condtions. The net result was a shift in the federal government
finances to deficits and debt ratios that impased severe restraints on future fiscd initiatives
(Curtis, 19971.

After 1985the focus of fiscd palicy was deficit and debt control, na aggregate demand
management to provide stabili zation and growth. The strength and persistence of the resulting
fiscd restraint isclea in Figure 9 in the ansistent rise in the oyclicdly adjusted primary balance
in every yea except 1993,which perhaps by coincidencewas an eledionyea. Thisrising
balancerefleaed the discretionary palicies of tax increases and expenditure reductions the were
used to addressdeficit and debt concerns. Initialy the dedared target of palicy was balancein
the primary budget, then after 1994the government set targets for the total budget balance and
these targets were raised over time. Departures from the steady improvement in the adual
primary budget balance similar to the risein the gyclicaly adjusted balancewere caised by
cyclicd variationsin GDP. Therecesson d 1991and the prolonged recmvery induced automatic
fiscd stimuluswhichisevident in the yeas 1991-94 from a comparison o Figures 8 and 9.
Finally, at the end d the period when fiscd restraint had eliminated the deficit and krought the
growth in the debt ratio under control, the budget data cnfirms areturn to some fiscd expansion
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through a combination d tax reductions and rew expenditures but within the cntext of strong
primary budget surpluses and a balanced total budget. Thisat least starts out as areturn to the
fiscd regime of the 1960s.

From this simmary of observations onalimited set of fiscd indicaorsit appeas that whil e there
were dealy different fiscd palicy regimesin the 19612000 period, these regimes and changes
in them do nd coincide with either the previously identified regimes in monetary palicy or the
shift in the pattern of growth and fluctuationsin red GDP. However, using the observations on
GDP growth as aframework, the period d fiscd stability from 1961to 1975 des cover alarge
part of the period d stability in GDP growth. Asnoted abovethisisalso aperiod d relatively
stable monetary palicy, as described by the red monetary condtions index, despite the shift from
fixed to flexible rates. It appeas that during this period bdh pdicies attached a higher weight to
reducing short term variations in uremployment and GDP growth than to inflation, bu thisis
clealy a perception that invites more detail ed investigation.

Both fiscd and monetary palicy regimes difted in 1975withou immediate disruption to the
pattern of growth and fluctuationsin red GDP. Fiscd palicy launched expansionary initi atives
in terms of tax reform and energy padlicy that aimed to ease inflationary presaures by easing
suppy side mnstraints to sustain employment, perhaps with some success Monetary palicy
attadked inflation through the setting of money supdy growth rate targets within a strategy of
‘gradualism’. Under flexible exchange rates the monetary pdlicy of restraint shoud have
dominated the fiscd expansionthrough bah interest rate and exchange rate channels. Thisdid
not happen. The exchange rate depredated in resporse in part to nonmonetary fadors and
external financial condtions rather than appredating, and restrictions on money supdy growth
appeaed to have small er eff eds on expenditure than were aiticipated. In short it seans the shift
in fiscd and monetary palicy regimesin oppaite diredions off set the dfeds of either on
aggregate demand. GDP growth continued and inflation was nat controll ed. Thus despite a ¢ea
shift in monetary and fiscd padlicy regimesin 1975,it appeasthat the entire period o relatively
strong and stable growth in red GDP from 1961to 1980coincided with aperiod d combined
monetary and fiscd padlicy that was expansionary, or at least acoommodating.

Briefly, inthe 19791981 period, fiscd and monetary palicy imposed significant coordinated
restraint onthe eonamy. Asnoted ealier, fiscd restraint foll owed concern over the deficit and
debt effeds of the shift to fiscd expansionin 1975. Monetary restraint was a sharp tightening of
monetary condtionsin line with those in the United States aimed at reducing inflation. Thiswas
a oordinated damestic fisca and monetary restraint combination and it marked the end d the
period d relatively high and stable growth in red GDP. However, the strong impads of this
palicy mix on bah growth andinflation led to aquick reversal of the restraint padkage and a
shift to fiscd expansion with monetary acammodation. GDP growth rates responckd to the
stimulus but the stability in those growth rates is nat re-establi shed in Canada. As noted above,
by contrast, red GDP growth in the U.S. was more stable dter 1981than it had been previoudly.

The mordinated expansionary palicy was short lived. Fiscd deficitsand high interest rates
destabili zed the debt ratio inducing the shift to restraint in 1985. Concerns about an accéeration
of inflation shifted monetary palicy toward restraint in 1987and formal inflationtargetsin 1991.
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Coordinated restraint was re-establi shed leading to the recesson d 1991.Rewvery from this
recesson was prolonged perhaps as aresult of the monetary palicy focused oninflation targets as
argued by Fortin (1996, and perhaps as aresult of the larger fiscd adjustments required for
deficit and debt control when the e@namy experienced the recessonary eff eds of monetary
palicy. The shifting patterns of bath fiscd and monetary pdlicy in this period after 1980were
much more complex than the patterns observed before 1980. Disentangling their effeds requires
amore formal analysis such asthat used by Duguay (1994 for the period upto 1990. The
descriptive goproad used here does suggest however that the post 1980 period o slower and
more volatile growth in red GDP did occur during a period when fiscd and monetary padlicies
had shifted to give much higher weightsto deficit and debt control and inflation control
respedively, and much lower weight to uremployment and GDP growth. This may acourt for
greder volatility in GDP growth, bu it isalso of note and worth further exploration that Ball
(1999 cautions that when exchange rates are flexible, strong inflation targeting in a monetary
palicy regime that uses the short term interest rate @ an instrument will creae condtions for
instability in GDP growth rates. Leith and Wren-Lewis (2000 have dso examined questions of
stabilit y and the interadions between fiscd and monetary pdlicy rules. Thusin broad terms there
isa cae for amore detail ed investigation the relationship between the dhangein the pattern of
red GDP growth and fluctuations in Canada and the underlying patterns of monetary and fiscd
palicy. Or posing the question a diff erent way, was the stronger growth and greder stability in
the U.S. econamy after 1980,and in comparison with the Canadian econamy, the result of
‘better’ U.S. monetary and fiscd padlicy in that time period?

Leaving that question for future consideration there ae two technicd points of interest in the
precaling discusson. Thefirst concerns the use of the oyclicdly adjusted budyet balance & an
indicator of discretionary fiscd palicy, and the patterns of fiscd palicy observed onthe basis of
that indicator. The seacond concerns the size and magnitude of automatic fiscd stabili zation that
comes from changes in the government’ s budget balanceinduced by growth and fluctuationsin
red GDP. Clealy these two isales are interdependent because what is observed as induced
changes in the budget balanceis dependent onthe extent of the change in the balancethat has
been defined as arising from discretionary palicy. Romer(1999 and Romer and Romer (1994
have mnsidered the importance of automatic stabili zationin the fiscd palicy program relative to
growth and fluctuations in the U.S. econamy. Blanchard (1993 offers a aitique of the gyclicdly
adjusted budyet as an indicaor of discretionary palicy and suggests and alternative anstruction
andindicaor. Taylor (2000 suggest afocus ontherole of fisca pdlicy as a stabili zer, in a sense
similar to the stabili zation role that lies behind his monetary padlicy rules. Heill ustrates afiscd
palicy rule by which the budget balance has areadionto fluctuationsin red GDP andinflation
and dscretionary pali cy shifts the parameters of the rule. When applied to U.S. datathis
methoddogy uncovers changes in fiscd padlicy regimes that may be related to the larger change
in econamic growth and fluctuation. A similar approach to Canadian experienceis used here on
an exploratory basis.

Asafirst step consider someisaiesraised in the estimation d the oyclicdly adjusted budyet
balance It isan estimate of the budget balancethat would occur if the eonomy were operating
a potential output. Constructing such an estimate dealy involves two steps. One stepisto
establi sh some definition and estimate of potential output. The next step isto estimate
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government revenues and expenditures at that level of output defined as potential output. Thisis
the procedure foll owed by the Department of Financeto derive the estimates of cyclicdly
adjusted balances pubished in the annuel Fiscal Reference Tables, and presented in Figure 9
above. But thereis considerable debate over the definition and estimation d potential output,
and consequently over the interpretation d the resulting budget balance estimates. For example,
Department of Finance estimates of potential output are made using a production function, inpu
estimates and productivity estimates at full employment rates for labour and cgpadty utili zation.
By contrast, the estimates of potential output used by Taylor (1999 or Juddand Rudebusch
(1998 are the values of red GDP derived by applying the Hodrick-Prescott filter to acual red
GDP to derive asmoathed trend. The implicaionisthat the eonamy operates, onaverage, at
potential output,. Alternatively, Fair (2001.P.70,fn 6. reports a definition and caculation o
patential output based on pdential productivity and pdential employment with bah of these
potential series derived from pedk to pek interpaations. Kim and Nelson (1999 examine
Friedman’s “plucking” model of fluctuations which also views potential GDP as the pe&ks of
cyclicd variations. Diff erent definitions of potential output will clealy result in dfferent
estimates of potential output and dfferent cyclicdly adjusted government budget balances.
These differences will occur in bah the asolute values estimated and the changesin those
values over time, raising questions abou interpretation and the evaluation o discretionary fiscd
adionsonthe basis thisfiscd indicaor.

Reaognizing some of these issues Blanchard (1993 suggested an alternative gpproadh. The
objediveisto dscover the extent to which observed changes in the budget balance ae changes
induced by changesin ecnamic adivity as oppased to changesin dscretionary palicy
introduced by the fiscd authority. The dired approach is then to estimate the resporse of the
budget balance or componrents of that balance, to variationsin econamic adivity, thereby

establi shing first the gyclicd componrent of the budget change. Discretionary or structural
changes in the budget balance can then be derived as the residual change dter the g/clicd change
has been removed. Using changes in the unemployment rate e measures of fluctuationsin
eoonamic adivity, and estimating the dfead of variations in uremployment on the budget balance
provides estimates of cyclicd budget changes which can be treaed as the aitomatic stabili zation
provided by the budget program. Taylor (2000 notes this approach is smilar to that used by the
Congressonal Budget Officein the U.S. to cdculate the structural (cyclicaly adjusted) budyet
balance by removing the estimated cyclicd changes.. Blanchard’s methoddogy has been used by
Kneebore and MadKenzie (1999 in their study of recent fiscd adjustments by governmentsin
Canada. It isused hereto provide an aternative to, and a comparisonwith, the gyclicdly
adjusted balances pulished by the Department of Finance. The broader objedive @mntinuesto
be to identify fiscd regimes and the possble contributions of bath dscretionary and automatic
fiscd pdlicy to the growth and fluctuationin red GDP.

Cyclicd and structural comporents of the Canadian federal government budget balance were
derived from two estimations. In bah cases the spedficaion, foll owing Blanchard (1993 and
Kneebore and MadKenzie (1999 was:

RPBB = B, + bjURM25 + b,TREND + b3D1975+ b,D1980+ u
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where the dependent variable is the federal government primary budget balance & a percent of
nominal GDP. The independent variables are the unemployment rate for males aged 25yeas
and dder, the trend in the primary budget balance & a percent of nominal GDP, and two
dummiesto refled the shift in the budget balances observed in Figure 8 in 1975,and the change
in GDP growth petternsin 1980,athough the 1975 dunmy wasinsignificant in the annual case.
The parameter b; measures the dfed of cyclicd variations in ecnamic adivity on the budget
balance Estimation wsing quarterly, seasonally adjusted data & annual rates for the period
19611 to 20003 gives:

RPBB = 1.663- 0.323UURM25 + 0.098TREND - 0.540D1975+ 1.19141980

(6.59 7.48 (17.30 (3.09 (6.39
Adj R?=0.85.

Using annual datafor the time period 1961to 1999gives:

RPBB =1.218- 0.286 URM25 + 1.0476'REND + 1.064@>1980

(3.12) (3.79 (14.69 (3.29
Adj R?=0.87.

These budyet equations were then used to estimate the quarterly and annual structural or
“unemployment adjusted” primary budget balances using the unemployment rate URM 25 lagged
one periodin ead case. The results are quarterly and annual estimates of the what the primary
budget balancewould have been if unemployment had remained constant at its value in the
previous period. Changes in these estimates of “constant unemployment” budget balances from
one period to the next are the results of discretionary changesin tax and expenditure palicy. The
“constant unemployment primary budget balance” (CUPBB) isastructural budget balance
concept. It provides an indicator of discretionary palicy that is different than, bu comparable to,
the “cyclicdly adjusted primary budget balance” (CAPBB) estimated by the Department of
Finance

Cyclicd componrents of the federal government budget balance ae derived using the estimates of
the structural balances and the data on adual balances and simple budget identity such as:

PBB = Structural balance +Cyclicd balance
This givestwo dfferent but comparable measures of cyclicd balances, namely:

CBB1 =RPBB - CUPBB, and

CBB2 = RPBB - CAPBB,
which dffer in terms of the definitions and procedures used to estimate the structural bal ances of
the discretionary fiscd policy program. These cyclical budget balances are used as indicators of

the automatic stabili zation influences that result from the dfeds of changesin econamic adivity
on government revenues, expenditures and budyet balances.
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Figure 10 shows the structural and cyclicd budget balances estimated quarterly using the
unemployment rate & theindicator of the gsclicd in econamic adivity. The pattern of
discretionary pdlicy asindicated by the structural balanceis broadly consistent with that
discussd
above. Fiscd stahility with structural surpluses until 1975. Fiscd adivism or turmoil with
fluctuating structural balances in the period 1975to 1985, oto 1993and then strongly rising
structural surplusesin the last seven yeas. Cyclicd balances were much more volatile e
expeded and ill ustrate the impads of fluctuations in econamic adivity on the budget balance
The questionto be mnsidered below is the extent to which these movements in the structural and
cyclicd comporents of the budget balance were related to fluctuationsin red GDP, and may
have exerted a stabili zing influence on GDP.

Before turning to that question consider a awmparison d the dternative estimates of structural
and cyclicd budget balances provided by the Department of Financewith those based on
adjustment to constant unemployment. The Department of Finance estimates of the Cyclicdly
Adjusted Primary Budget Balance ae constructed onan annual basis and the mmparison rereis
made with annual estimates of the Constant Unemployment Primary Budget Balance based on
the annual budget function estimated above. The methoddogy for distinguishing between
structural and cyclicd comporentsis as already discussed. Figure 11 povides a comparison o
the two estimates of the annual structural balance. Asindicaors of discretionary fiscd pdlicy the
two structural balance estimates suggest the same broad pattern o fiscd adivity, apattern
consistent with that discussed alrealy on the basis of the quarterly estimates. From these data it
appeas reasonable to think in terms of threebroad fiscd regimes: 19611974, 19751984and
19851999.As before these were, respedively, times of fiscd stability and budyet surplus, fiscd
turmoil, deficits and rising debt and fiscd austerity to eliminate deficits and control debt.
Different volatilit y between the budget estimatesin Figure 11 refled the diff erent divisions of the
total primary budget between structural (discretionary) and cyclicd (induced) comporents. The
Department of Finance etimates fluctuate more from yea to yea, suggesting amore adivist
palicy stancethan that suggested by the estimates based onadjustments for annual changesin
unemployment rates. Asa cnsequence aitomatic or cyclicd variations in the budget are much
small er by Department of Finance estimates than by the dternative gpproacd.

Taylor (2000 discusses the assessment of the stabili zation eff eds of the government budget and
its gructural and cyclicd comporents. To ill ustrate the relative importance of discretionary
palicy and automatic stabili zers in moving the budget balance over time he provides estimates of
the resporses of the total budget balance, and its gructural and cyclicd comporents to the GDP
gap. Similar estimates for the Canadian federal government budyet are presented in Table 4.
These estimates, like Taylor’s, are based onbivariate regressons using the output gap as the
independent variable and the structural, cyclicd andtotal budget balances derived from the
methoddogies discussed above & the dependent variables. The GDP gap is the percentage
deviation d adual red GDP from the Hodrick-Prescott trend GDP used previously in the
discusson d monetary palicy and pdicy rules. (Taylor usesthe U.S. Congressonal Budget
Office estimates of potential GDP in hisanalysis). In the cae of the relationship between the
structural balance and the GDP gap two estimates are reported. The first is based onaone period
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lag in the gap to recognize the discretionary asped of changesin the structural deficit as
deliberate pali cy resporses to eamnamic condtions, which can oy occur with alag. The second
estimate is the amntemporaneous relationship between the gap and the structural balancewhich is
apart of the overall relationship between the gap and the budget balance



Table 4. Estimated Responsesthe Federal Government Budget Balance and Components
to the GDP Gap 1961-2000

Sample Period Structural Cyclical Total
Gap(t-1) Gap
(a) (b) (©) (d)

Part A: Quarterly Budget Data and Estimates (CUPBB):

1961:1- 2000:3 0.26 0.26 0.02 0.29
(0.09 (0.09 (0.04 (0.10
1961:1- 1974:4 0.07 0.06 0.12 0.18
(0.08 (0.08 (0.08 (0.10
1975:1 - 2000:3 0.31 0.31 -0.01 0.31
(0.19 (0.19 (0.09 (0.13
1975:1 - 1984:4 0.20 0.16 0.05 0.21
(0.09 (0.09 (0.09 (0.09
1985:1 - 2000:3 0.20 0.23 0.06 0.17
(0.18 (0.18 (0.09 (0.20

Part B: Annual Budget Data and Estimates:
i) Using Annual CUPBB:

1962-1999 0.23 0.08 0.18 0.25
(0.19 0.20 (0.08 (0.22
1962-1974 0.03 -0.04 0.31 0.27
(0.22 (0.22 (0.20 (0.23
1975-1999 0.26 0.09 0.15 0.24
(0.29 0.29 (0.08 (0.28
1975-1984 0.27 -0.01 0.21 0.21
(0.11) (0.19 (0.13 (0.20
1985-1999 0.37 -0.02 0.36 0.01
(1.10 (0.39 (0.11) (0.42
i) Using Annual CAPBB:
1962-1999 0.15 -0.10 0.35 0.25
(0.32 (0.32 (0.12 (0.22
1962-1974 0.10 -0.02 0.29 0.27
(0.21) (0.20 (0.19 (0.23
1975-1999 0.18 -0.13 0.37 0.24
(0.43 0.43 (0.19 (0.28
1975-1984 0.31 -0.03 0.24 0.21
(0.2 (0.28 (0.17) (0.20
1985-1999 -0.16 -0.67 0.68 0.01
(0.63 (0.62 (0.23 (0.42

Note: Standard errorsin parentheses.

Sour ce: CUPBB estimated by author. CAPBB: Department of Finance, Fiscal Reference Tables, 1985and
2000
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Threesets of estimates are presented in the table. Thefirst isaset of quarterly estimates based
on the quarterly constant unemployment rate primary budget balances, CUPBB as defined and
discussed above. The seandand third sets are annual estimates based onthe CUPBB and the
cyclicdly adjusted primary budget balance, CAPBB, from the Department of Finance Absolute
values of the estimated impad of the GDP gap and a cmmparison d the values derived from
different methods are bath of interest. The questions are: to what extent and in what way were
primary budget balances affeded by variations in the GDP gap, and were the dfeds primarily a
result of discretionary readions to the gap or automatic cyclicd responses built i nto the
comporents of the fiscd program? A very mixed set of results as presented in the table suggests
ample room for further work on bdh the methoddogy used to identify the discretionary
comporent of budget changes and the linkages between budjets and variations in GDP.

Consider first the quarterly estimates presented in Part A of the table. They suggest, in column
(d), asignificant paositive relationship between the total primary budget balance and the GDP gap
which would be astabili zing influence onthe e@namy over the entire sample period 19611 to
20003. It is of note however that thisrelationship is not significant in all the sub-period
estimates reported. In particular, the dfed iswed in the first part of the period 19611 to
19744, and much stronger and significant in the later 19751 to 20003 period. Furthermore,
when that long second geriod is further divided into 19751- 19844 and 19851 to 20003 the
significant link between the budget balance andthe gap isonly inthe 19751 to 19844 period.
After that, when the dedared intent of palicy was deficit and debt control rather than

stabili zation, the dfed of the GDP gap onthe budget balanceis nat significant. In terms of
identifying fiscd padlicy regimes, the results of the previous descriptive gproac are wnfirmed
by these quantitative estimates which find a significant stabili zing relationship orly inthe 19751
to 19844 period. The other columnsin the table (a) to (c) provide the breakdown of budget
changes into changes in the structural budget balance and changesin the g/clicd balance By the
methoddogy used hereit appeas that the changesin the total budget balancein resporseto
variations in the GDP gap were predominantly changes in the structural balance. Cyclicd
changes are very small and provide no significant evidence of automatic stabili zation. The
important indicaion d a change in pdicy regimes appeasto have beeninthe 19751 to 19844
period when the change in the structural balancein resporse to the gap is much larger and more
significant than in precading or subsequent periods.

Part B of Table 4 presents estimates of the dfeds of the GDP gap onthe primary budget balance
based onannual data, and compares the results of using two diff erent methoddogies used to
separate the structural and cyclicd comporents of these dfeds. Starting again with column (d),
it is of note that the estimated effeds of variations in the GDP gap onthe total primary balance
are paositive and small er than those observed onthe basis of quarterly data, but more importantly
the standard errors are large. Indeed the estimated effed of variations in the gap onthe total
budget balanceis nat significant in any of the time periods reported. The other columnsin the
table report estimates on the dfeds of the GDP gap onthe structural and cyclicd comporents.
Different methods result in dff erent separations of these omporent effeds. The structural
balance estimated onthe basis of constant unemployment rates, CUPBB, is more resporsive and
the gyclicd balancelessresporsive to gap variations than those estimated onthe basis of the
Department of Finance s cyclicdly adjusted balance, CAPBB. Apart from that the general
results are quite similar. Resporses of the structural balanceto variations in the gap, even with a
oneyea lag onthe gap, are nat significant with the exception d the estimate for the period 1975
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1984 undr the CUPBB in Part B(i) of the table, but the perverse negative wefficient onthis
balance under the CAPBB, 19851999is of particular note. On the other hand, the oyclicd
comporent of the budget balance responded pasiti vely and significantly to the GDP gap for both
estimates of that budget componrent, suggesting strong automatic stabili zation over the entire
sample period and particularly in the last sub-period, 19851999,when annourced dscretionary
palicy objedives were deficit and debt control, and the aefficient onthe structural deficit had
switched to a perverse negative value. In more general terms these annual evaluations of the
primary budget balance and its componrents ssem again to suggest a changein fiscd regimesin
1974and again in 1985.They also suggest significant automatic stabili zation through the oyclicd
comporent of the budget throughou the entire 1961-1999sample period.

Finally, it is of note that these results based onCanadian data and the concepts described here
differ with the results reported by Taylor (2000. Hefinds, for U.S. datafrom 196Q1 to 19993,
astrong significant paositive resporse of the total budget balanceto the GDP gap, albeit with the
gap defined in adifferent way. Thisresporseindicaesalarge g/clicd effed and avery small
structural balance dfed inthe U.S. budjet. A division d the sample period at 19824 gave
results that indicate perverse discretionary palicy in the ealy part of the period with a significant
negative wefficient onthe structural balance By contrast, after 19824 the wefficient onthe
structural balancewas large, pasitive and significant suggesting eff edive discretionary

stabili zation pdicy. Thisappeastoindicae a tea shift inthe U.S. fiscd padlicy regime which
combined strong stabili zing resporses in bah structural and cyclicd comporents of the budyet,
with higher coefficients onthe gyclicd balancethan those reported for Canadain Table 4, and
thus gronger built i n stabili zation. Differences between Taylor’ s results and those presented
here, together with the diff erences in Canadian results based onalternative methoddogies,
identify a need for amore detail ed examination d the goproaches used to identify and evaluate
fiscd pdlicy programs.

In summary, however, it appeas reasonable to think in terms of threebroad fiscd regimes: 1961
1974, 19751984and 19841999.As before these were, respedively, times of fiscd stability and
budget surplus, fiscd turmoil, deficits and rising debt, and fiscd austerity to eliminate deficits
and control debt. The relationship between these fiscd regimes and the observations on growth
and fluctuationsin red GDP, in broad terms, suggests that the focus on growth and fulll
employment in the first two regimes coincided with the period d higher and more stable growth
from 1961to 1981.Average growth rates did dedinein the latter part of this period and concerns
abou both inflation and fiscd deficitsincreased. After 1981,when deficits and the cntrol of the
pubic debt ratio dsplaced full employment and growth as proximate objedives of fiscd padlicy,
growth in red GDP was lower on average and much more volatil e. These observations provide a
basis for further work on bdh the methoddogy for the analysis of fiscd padlicy and the impaa of
fiscd pdlicy ongrowth and fluctuations in Canada over time, and in Canada a compared to ather
courtries.

6. Summary and Concluding Observations:

Growth and fluctuations in the growth rates of Canadian red GDP over the past forty yeasraise
anumber of interesting topics for further study. The objedive of this paper was to examine this
growth experience & a badkgroundand context for the more focused study of spedfic isaues.
Two general observations led to further questions about econamic experience and pdicy. First,
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there was a bre&k in the pattern of growth and fluctuations in Canadian red GDP that resulted in
lower but more volatile growth rates in the last twenty yeas as compared to the first twenty yeas
of the 1961-2000time period. Seand,whil e there was also a bre& in the pattern of growth and
fluctuationsin U.S. red GDP at about the same time, U.S. growth rates in contrast to Canadian
growth rates were higher and more stable in the last twenty yeas than in the preceding twenty
yeas. These observations cdl for adetail ed examination d the time series properties of
Canadian GDP growth to establi sh with more predsion the timing and the magnitude of the
change in the growth pettern, and to explore the time series properties of the growth in the
comporents of red GDP. The objedive would beto dscover the sources of the changesin
growth rates and the volatility of growth rates. Recent studies of these same questionsin the
U.S. provide bath an initial set of methoddogies and abasis for a mmparison d Canadian and
U.S. experience. Extending that analysis to a broader set of OECD courtries would extend the
comparisons and perhaps provide further insight into that underlying processs.

Observed changes in the patterns of growth lead to questions abou the role played by pdlicy in
the growth experience. A preliminary examination d Canadian monetary pdlicy lealsto the
observation that changes in the patterns of growth were wincident with shiftsin monetary palicy
regimes. A set of more difficult questions arises from that observation including questions about
methoddogies used to identify monetary palicy and pdicy changes, and methoddogies used to
evauate the impad of monetary palicy on GDP growth. Observations onfiscd palicy raise
similar issues. There were dea shiftsin the dedared oljedives of fiscd or budgetary palicy over
the period, bu the diredion and impad of fiscd adions was more obscure. Extrading
information abou fiscd palicy from budget data remains an areafor research, particularly with
resped to the identificaion d structural and cyclicd comporents of changesin budyet balances.
That isan esentia first step in an analysis of the impad of palicy programs and changesin
palicy programs on GDP growth. Furthermore, preliminary observations raise questions abou
the stabili zation role played by changes in government budget balances over this periodin
Canada, and in comparison with the U.S. experience. Some recent work onthe U.S. experience
argues that pdlicy changes have been the major sourceor cause of fluctuationsin U.S. growth
rates. What would a more detail ed analysis of Canadian experience show?

Further work on pdicy and growth in Canada involves ssme important developmentsin
methoddogy that extend keyondthe work onthe U.S. econamy. The most obvious of theseis
the nead to examine padlicy in the cntext of asmall open econamy in which exchange rate palicy
has an important role to play. Current work that extends, for example, Taylor rules for monetary
padlicy isanimportant step in thisdiredion. In addition, there ae important questions abou the
patential stabili zing or destabili zing eff eds implementing monetary pali cy through short term
interest rates and inflation targets in small open ecnamies with flexible exchange rates, abou
interadions between monetary palicy and fiscd padlicy rules and targets, and about the
implicaions of the choiceof the fiscd palicy instruments, tax changes versus expenditure
changes, used to pusuefiscd objedives. An examination d recent Canadian experience offers
the oppatunity to explore these isaies in some detail along with the larger questions about the
sources of the dnangein patterns of growth and fluctuations over the 1961-2000time period.
This paper provides a badkgroundto more detail ed and intensive study of all these questions.
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Figure 5: A Nominal Monetary Conditions Index (1970:1
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Fgure 6: A Real Monetary Conditions Index (1971:1
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Fgure 7: Nominal Overnight Interest Rates: Actual Values and Taylor Rule Compared
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Fgure 8: Federal Govt Primary Budget Balance (%GDP)
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Fgure 9: Federal Govt Cyclically Adjusted Primary Budget Balance (% GDP)
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Fgure 11: Comparison of Cyclically Adjusted and Constant Unemployment Primary
Budget Balances (% GDP)
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