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Implementing an inflation targeting regime requires a clear understanding of
the monetary policy transmission mechanism and methods of projecting in-
flation that are consistent with that understanding. This chapter deals with
these two aspects of inflation targeting as they apply to the Canadian economy
and the Bank of Canada’s monetary policy.

The Monetary Policy Transmission Mechanism

The monetary policy transmission mechanism is complex and our under-
standing of it imperfect. The Bank of Canada’s mainstream paradigm is
quite explicit and well known and consists of three major sets of linkages.
The first is from the instrument, the target band for the overnight (or one-
day) interest rate,? to other financial variables: the term structure of market
interest rates, rates on deposits and loans at financial institutions, and the
exchange rate. The second linkage runs from these financial variables to ag-
gregate demand and the output gap. The third set of linkages runs from the
output gap, inflation expectations, and the exchange rate to inflation.

The Bank of Canada considers it important to bear in mind that the suc-
cess and credibility of the monetary and fiscal policy frameworks will condi-
tion the way in which the transmission mechanism works in practice. The
Bank of Canada also finds it useful to have a checklist of the exogenous shocks
that typically hit the economy (bottom of Figure 1).

IThe views expressed in this chapter are those of the author. No responsibility for them should
be attributed to the Bank of Canada.

2The target band for the overnight interest rate is 50 basis points wide; the Bank of Canada aims
to keep the rate in the middle of the band.
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Figure 1
Canada: Monetary Policy Transmission Mechanism
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Transmission Through Financial Variables

The term structure of interest rates in Canada is strongly influenced by the
term structure of world real interest rates, by risk premiums related to the
Canadian government’s debt and deficits (relative to those in the rest of the
world), and by domestic inflation expectations. However, in the past a rise in
nominal domestic short-term rates (and more specifically in recent years, in
the target band for the overnight rate) has generally translated into a rise in
nominal domestic rates all along the term structure. These effects have typi-
cally been smaller, the further out along the maturity spectrum one is looking
(Clinton and Zelmer, 1997). Research at the Bank of Canada has concluded
that there has been an essentially stable (if not precise) relationship between
rates set by deposit-taking financial institutions on loans and deposits and
market rates of similar maturities (Clinton and Howard, 1994). The exchange
rate responds in an important way to unexpected changes in interest rate dif-
ferentials between Canada and abroad.

Impact of Financial Variables on Aggregate Demand

As understood at the Bank of Canada, the mainstream transmission mecha-
nism is one in which aggregate demand depends on two variables. The first is
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real interest rates (relative to equilibrium real interest rates), which affect con-
sumption spending (especially on durable goods) through permanent income
effects, and which affect decisions to invest in housing and real business phys-
ical capital. The second is the real exchange rate, which affects exports and im-
ports in the usual ways.

The empirical evidence for Canada suggests that short-term (or perhaps
short- to medium-term) interest rates matter the most for aggregate demand.
The effects of changes in interest rates and the exchange rate on aggregate de-
mand build up only slowly over time. There is little contemporaneous effect,
but by the third or the fourth quarter the effect is economically significant, and
the maximum effect is reached after six to eight quarters.

Impact on Inflation from the Output Gap, Expectations,
and the Exchange Rate

A key part of the Bank of Canada’s view of the monetary transmission mech-
anism is the effect of excess demand or supply in product markets on the rate
of inflation. Thus, changes in monetary conditions work through their effect
on the output gap to influence the inflation rate over time.

Inflation expectations also play a very important role in the inflation
process. Although there is evidence that the backward-looking component in
these expectations remains important, the concentration of the central bank
on the achievement of its inflation target no doubt helps condition the for-
mation of the forward-looking component.

Other key elements in the short-run inflation process are changes in rela-
tive prices. Arising from a number of sources, these can have once-and-for-all
effects on the price level and therefore influence the measured inflation rate in
the short run, but not necessarily the momentum of the inflation process. Be-
cause monetary policy can influence the exchange rate, exchange rate effects
are particularly important to note in this regard (see Lafleche, 1996-97). Other
specific shocks that have been important in the past include shocks to indirect
taxes, energy prices, and food prices.

The Bank of Canada has relied mostly on the output gap channel to influ-
ence inflation (including the induced effect of the change in actual inflation
thus produced through the backward-looking element of inflation expecta-
tions). It did not count on expectations being influenced by the target during
the first few years of the inflation targeting regime. Nor has it relied on the ex-
change rate pass-through to consumer prices to guide inflation to its target. In
principle, exploiting the effects of the exchange rate pass-through could
shorten the time necessary to hit the inflation target, but at the cost of greater
volatility in output.
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Inflation Projections

The Bank of Canada uses a Quarterly Projection Model (QPM) as the main
model and organizing framework for its medium-term economic projections,
which are constructed quarterly. However, both the QPM and other models
for inflation alone have been informed by a wide range of research with small
models. These models have helped the Bank of Canada reach a better under-
standing of some of the workings of the economy as well as explore how to im-
pose appropriate theoretical restrictions and grasp their implications.

Longworth and Poloz (1986) constructed a small model to examine various
policy rules. Its prominent feature was its simplicity: there were four behav-
ioral equations—for output demand, the inflation-unemployment relation-
ship (a price Phillips curve), money demand, and the exchange rate—plus a
policy rule and identities. The framework of the four behavioral equations
plus the policy rule captured the mainstream model, in which the real interest
rate and the real exchange rate affect the output gap and thus inflation. It also
set the stage for subsequent estimation of reduced-form or vector autoregres-
sive (VAR) models, many of which omitted money variables, since the stock of
money did not enter the equations for the other variables. For example,
Duguay (1994) estimated a reduced-form IS curve for output, in which
changes in Canadian output depend on lagged changes in the real interest rate,
the real exchange rate, U.S. output, real commodity prices, and a fiscal policy
variable. He also presented a short-run Phillips curve.

In the construction of the calibrated QPM, as well as in subsequent work
designed to calibrate stochastic shocks for use with the model, a number of
VAR models were estimated by Bank of Canada staff. One of the most recent
is reported in Black, Macklem, and Rose (1998) and contains six variables:
potential output, real commodity prices, the price level, the sum of consump-
tion and investment, the real exchange rate, and the slope of the term struc-
ture (the short-term interest rate minus the long-term rate).

Armour and others (1996) have constructed a vector error correction
model in which the deviation of money from its long-run demand plays an
important role. The model contains equations for Canadian output, prices, the
stock of money (defined as M1), and interest rates.

The archetypical Canadian single-equation model of inflation would be an
expectations-augmented Phillips curve of the following form:

inflation = inflation expectations + a  f (output gap) + b (lagged change
in the real exchange rate) + ¢ (lagged change in indirect taxes)
+ d (lagged change in food prices) + e (lagged change in en-
ergy prices) + residual error.
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In estimating such an equation, particular attention has been focused on the
formation of inflation expectations and the measurement and relevant func-
tion of the output gap.

Until the last five years, most work at the Bank of Canada modeled infla-
tion expectations as backward looking, with the sum of the coefficients equal
to 1. But when inflation varies around a constant target, the inflation process
no longer has a unit root. Then it is inappropriate to model expectations
with the unit restriction on the sum of the coefficients. As one moves from
one inflation regime to another, one would expect a learning process to
occur, and thus the appropriate formulation for inflation expectations is
quite complicated. Initial steps in modeling such a learning process (as it ap-
plies to the actual evolution of Canadian inflation) have been undertaken by
Laxton, Ricketts, and Rose (1994) and Ricketts and Rose (1995) using a
Markov switching process with three inflation regimes. Fillion and Léonard
(1997) have used regimes similar to those captured in the Markov switching
work in estimating a quarterly Phillips curve. Their model, which follows
closely the archetypical model above, has inflation expectations in the cur-
rent monetary regime that are close to 0.39 g(lagged inflation) + 0.61(infla-
tion target).

Potential output and, therefore, the output gap are not easily measured.
The Bank of Canada has moved from estimating potential output as a linear
trend, to constructing it using a Hodrick-Prescott filter on actual output, to es-
timating it using a multivariate filter. The current procedure, which closely fol-
lows Butler (1996), decomposes potential output into the trend marginal
product of labor, times the population, times one minus the trend unemploy-
ment rate, times the trend labor force participation rate, times the trend num-
ber of hours worked, divided by the trend of the labor share. Multivariate fil-
ters are used to estimate each trend.

The Bank of Canada has long been interested in developing structural
macroeconomic models and using them for economic projections. The em-
phasis on structural models results from three main beliefs. The first is that
economic theory and empirical work suggest the major elements in the mon-
etary transmission mechanism. The second is that some of the major rela-
tionships in the economy are sufficiently stable that it is sensible to base an es-
timated or calibrated model on them. The third is that, in order to conduct
policy to achieve an inflation target (or other nominal target), one must have
a way of quantifying the link between current changes in interest rates and fu-
ture values of the targeted variable. In September 1993 the QPM was intro-
duced as the Bank of Canada’s projection model (see Poloz, Rose, and Tetlow,
1994, and Longworth and Freedman, 1995).
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It is important to note that the use of structural models for economic pro-
jections has always been supplemented by judgment, particularly in the first
few quarters of the projection. Judgmental adjustments include those based on
information from variables that do not enter explicitly into the structural
model, such as the monetary aggregates.

Conclusion

Over the years, the management of the Bank of Canada has developed a view
of how the Canadian economy works, as well as processes that help in using
this view effectively in the conduct of monetary policy. Perhaps six elements
are of particular importance in this regard:

* Have a clear target. Be explicit about the definition of the target and the
target horizon.

* Have a clear view about the monetary policy transmission mechanism. Be
explicit about the roles of real short-term interest rates, the real exchange
rate, money, and credit. Be aware of the major shocks that have typically
affected aggregate demand and inflation.

* Decide which channels are the best ones to exploit in achieving the inflation
target over time. Distinguish among the aggregate demand (output gap)
channel, the expectations channel, and the exchange rate pass-through
channel. Do not assume much credibility to begin with.

* Keep the forecasting models small and simple, especially at first. Concentrate
research on small to medium-size models that contain the features needed
for the conduct of monetary policy. Impose theoretical restrictions when
appropriate, as well as other suitable priors.

« Actively monitor incoming data between quarterly projections. Exploit infor-
mation that is not in the quarterly model, including monetary aggregates,
credit aggregates, measures of the output gap, and measures of expected in-
flation. Attempt to determine what the rate of underlying inflation is.

« Use judgment to supplement the results of the models. This is especially im-
portant in the first few quarters.
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