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Introduction

In this paper we construct a quantitative measure of the stance of mon
policy in Canada using a vector autoregression (VAR)–based appro
Following Blinder’s (1998) recent arguments, we base our policy sta
measure on the control of inflation. This is appropriate given that the goa
monetary policy in Canada is to keep inflation within a target range of 1
3 per cent. We regard the stance of monetary policy as a quantita
measure of whether policy is too tight, neutral, or too loose relative to
objective of keeping inflation constant.1 If the stance is too tight (loose)
inflation will eventually decrease (increase). In other words, a neu
monetary policy stance is consistent with constant inflation in the med
run (Blinder 1998, 33). A quantitative measure of policy stance is useful
important for at least two reasons. First, knowing how tight or how loose
current stance is helps the Bank of Canada determine the course of mon
policy needed to keep inflation within the target range. Second, a qu

1. We choose constant inflation as the benchmark for our stance measure rather th
midpoint (2 per cent) of the current inflation-control target range because the benchm
constant inflation is more flexible, since the Bank may choose to keep inflation consta
any given rate within the target range. Besides, the target range has changed over h
and may change again when the current target range expires at the end of 2001. F
many countries, including the United States, do not have explicit inflation targets. Defi
the stance with respect to constant inflation would allow cross-country studies.

* The authors would like to thank Bob Amano, J.-P. Aubry, Kevin Clinton, Walter Enge
Jack Selody, Greg Tkacz, James Yetman, and seminar participants at the Bank of C
for helpful comments and suggestions, as well as Ilian Mihov for providing his prog
codes.
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tative measure of stance is important for the empirical study of
transmission of monetary policy actions through the economy.

Currently the Bank uses the monetary conditions index (MCI) as
operational guide for policy. The MCI is a weighted sum of the change
the 90-day commercial paper rate (R90) and the C-6 trade-weig
exchange rate from a given base period. The relative weighting is 3 for
interest rate and 1 for the exchange rate. These weights are based
number of empirical studies that estimate the effect of changes in
interest rates and in the real exchange rate on real aggregate demand o
to eight quarters.

The MCI can also be interpreted as a measure of the ease or tigh
of monetary conditions relative to a base period; however, it should no
interpreted as a measure of monetary policy stance for several reas2

First, the stance of monetary policy should capture only central b
actions, but the MCI also reflects changes—in the interest rate and
exchange rate—that are not related to central bank policy. For examp
currency depreciation due to a decline in commodity prices will cause
MCI to decrease if the depreciation is not accompanied by a proportio
rise in the interest rate. However, the easing of monetary conditions ma
may not affect inflation. If the central bank considers the depreciation to
consistent with constant inflation because of the negative impact of fal
commodity prices on the economy, then the central bank need not chan
stance. Conversely, if the central bank concludes that the curre
depreciation is inflationary, it will raise the interest rate and rebalance
MCI to offset the inflationary pressure. In this case the central ban
reaction to depreciation constitutes a change in stance, but the fact th
reaction restores the MCI to its previous level means that the MCI has
changed. Second, the MCI does not consider other financial variables
may be important in the monetary transmission mechanism, such
monetary aggregates, and thereby ignores the money channel o
transmission mechanism. As a result, it is useful to construct a sta
measure that captures only central bank actions with respect to infla
control and that includes other important financial variables.

Much of the existing work related to measuring policy stance is VA
based, following Sims’s (1980) seminal work. For the United Stat
Bernanke and Blinder (1992) and Sims (1992) considered the federal f
rate as an indicator of policy stance. Thus the innovations in the fed
funds rate are interpreted as innovations to the Fed’s policy. Also using

2. For a discussion of the role of the MCI in the conduct of policy, see Freedman (19
For a discussion of the MCI as a measure of monetary conditions, see Bank of Ca
(1995).
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VAR approach, Christiano and Eichenbaum (1992) suggested that
quantity of non-borrowed reserves is a good measure of policy stance
Strongin (1995) proposed the portion of non-borrowed reserve growth th
orthogonal to total reserve growth. For Canada, Armour, Engert, and F
(1996) proposed that innovations in the overnight rate (RON), derived u
the Choleski approach, could be a good measure of innovations to the
of Canada’s policy. By comparing the RON innovations to monetary po
actions as described in the Bank’s annual reports, they found the R
innovations to be consistent with the intended policy actions since the e
1960s. However, the RON innovations often show perverse price respo
in a monthly VAR when the consumer price index (CPI) is used to meas
inflation. Fung and Kasumovich (1998) found that M1 innovations prod
impulse responses that are consistent with what one would expect fro
monetary policy shock, thus suggesting that M1 innovations could
interpreted as innovations to the Bank’s policy. All these studies assu
a priori that a single financial variable is the best policy indicat
Unfortunately, little agreement exists on which single variable m
accurately captures the stance of policy.

Recently, Bernanke and Mihov (1998) suggested a VAR meth
ology that can include all the policy variables previously proposed for
United States as particular specifications of a general model. This appr
need not assume that a single variable is the best indicator of mone
policy. Bernanke and Mihov constructed a simple model of the market
bank reserves and relied on the central bank’s operating procedur
achieve identification of the VAR model. Then they evaluated the differ
stance indicators, as implied by different operating procedures,
performing statistical tests in the form of testing overidentifying restrictio
Finally, they constructed an overall measure of the stance of mone
policy—the measure being a linear combination of all the policy variab
included in the VAR—by studying a just-identified version of the mod
This methodology has been applied to Germany (Bernanke and M
1997) and Italy (De Arcangelis and Di Giorgio 1998).

In this paper we apply the Bernanke and Mihov (1998) methodolo
to Canada. The stance of monetary policy is assumed to be a sin
dimensional unobserved variable that responds to the developmen
inflation and determines the evolution of inflation. Policy stance, thou
unobserved, is reflected in the behaviour of a set of observed finan
variables, which we call policy variables or indicators. These pol
variables are directly influenced by monetary policy within a given peri
To obtain a measure of policy stance, the key decision is determining w
variables should be included as policy variables.
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We consider four financial variablesM1, the term spread, the
overnight rate, and the exchange ratebecause of the following
considerations.3 First, since the reserve requirement was eliminated
Canada in 1994, Bernanke and Mihov’s model of the reserves market is
directly applicable. Reserves can be replaced by excess reserves or Ba
Canada advances to chartered banks, and then the overnight rate wou
the instrument of monetary policy. However, the implementation of
Large Value Transfer System (LVTS) in February 1999 complicates
issue, since excess reserves or advances vary closely around zero at t
of each day. Because of these considerations, we replace the market for
reserves with the market for M1. Previous VAR studies (noted above) h
shown that M1 reveals useful information about the stance of policy,
Laidler (1999) suggested using a transactions-money aggregate such a
to obtain information about the stance of policy. Second, we consider
term spread, defined as the spread between short-term and long-term in
rates, as a candidate variable in the stance measure. Previous studie
found the term spread to be a good predictor of output growth and a g
measure of policy stance. Third, we consider the overnight rate to be
Bank’s policy instrument; this is consistent with the monetary poli
framework in Canada. Moreover, many recent studies have suggested
very short-term interest rate captures well the stance of monetary po
Finally, the exchange rate is added as a potential variable, as
De Arcangelis and Di Giorgio (1998), because Canada is a small o
economy where the exchange rate plays an important role in
transmission mechanism. In sum, these four variables have been found
informative indicators of monetary policy stance in previous studies.

After estimating the model, we construct a stance measure
includes both the endogenous and exogenous components of mon
policy. The measure is constructed as a linear combination of the four po
variables included in the model. We use the measure to examine the B
overall policy; for example, whether the Bank accommodates various ty
of shocks and to what degree. Before doing this, though, we find
instructive to examine the exogenous innovations to our stance measur
looking at the impulse-response functions of the orthogonalized innovat
to the stance measure, we can examine the dynamic responses of
variables in the VAR to monetary policy innovations. We find the results
be consistent with the expected effects of a monetary policy shock;
following an expansionary policy shock, the interest rate and the term sp
decline, output and the price level increase, and the Canadian d

3. By not focusing on the reserves market, this model can be applied to any coun
which there is no reserve requirement or in which reserves do not play an important ro
the transmission mechanism.
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depreciates relative to the U.S. dollar. We also find that the time series o
policy innovations is consistent with the historical performance
exogenous monetary policy with respect to inflation control. These res
suggest that the orthogonalized innovations to our stance measure do b
like a monetary policy shock. Comparing the stance measure with
changes in inflation and output growth, we find that the stance is bro
consistent with the evolution of inflation since the 1970s. The estima
weight for each of the four policy variables included in the stance meas
suggests that the overnight rate plays the most important role in captu
the stance of monetary policy.

The rest of our paper is organized as follows. The VAR-bas
methodology is discussed in the next section. The model of the marke
money and the identifying restrictions are described in section 2. The
and the estimation method are described in section 3. The results
reported and discussed in section 4. In the last section we offer
conclusions and some suggestions for future research.

1 Methodology

Our methodology follows that of Bernanke and Mihov (1998). Suppose
the “true” economic structure is the following unrestricted linear dynam
model:4

, (1)

, (2)

where , , , , and are square coefficient matrice
Equations (1) and (2) partition the variables under consideration into
groups: a non-policy block ( ) and a policy block ( ). The set of poli
variables includes variables that are potentially useful as indicators of
stance of monetary policy; e.g., short-term interest rates. The central
might not have complete control over the policy variables because they
also influenced by other shocks; however, it might have a signific
influence on these variables within the current period. Consider
exchange rate, for example: When the central bank implements mon
policy by setting the short-term interest rate, it takes into account

4. Capital letters indicate vectors or matrices of variables or coefficients; lower-case le
indicate scalars.
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contemporaneous reaction of the exchange rate and the subsequent
on the economy. Non-policy variables (that is, variables not related
central bank policy) include other macroeconomic variables, such as ou
and prices, whose responses to monetary policy shocks we would lik
examine. In this system, each variable is allowed to depend on curre
lagged values (up to lags) of any variable in the system. The vectors
and  are mutually uncorrelated “structural” or “primitive” disturbance

Most of the recent VAR work on measuring monetary policy h
considered only a single variable, which is assumed a priori to contain
relevant information; i.e., is a scalar, say , instead of a vector. In
case, equation (2) can be written as

, (3)

which may be interpreted as the policy reaction function. The central b
sets policy after observing other variables that are represented by the
two terms in equation (3). The term is the orthogonalized innovation

and represents the exogenous monetary policy shock. Thus the s
indicator of monetary policy, , consists of an endogenous compon
which describes the central bank’s response to the state of the econom
an exogenous component.

For a single measure of policy stance in the United States,
example, Bernanke and Blinder (1992) considered the federal funds
Christiano and Eichenbaum (1992) considered non-borrowed reserves
Kim (1999) considered M1. In Canada, Armour, Engert, and Fung (19
examined the overnight rate, Fung and Gupta (1997) considered
overnight rate and excess cash reserves, and Fung and Kasumovich (
examined M1. One simple approach to identifying the effects of pol
shocks on the non-policy variables is by assuming a recursive ca
ordering among the variables in the VAR. For example, policy shocks
assumed not to affect non-policy variables within the same period bec
of, for example, adjustment costs; i.e., the elements of the vector ar
0. Once the VAR is estimated, a Choleski decomposition of the covaria
matrix provides an estimated series for the exogenous monetary p
shock, Impulse-response functions for all variables with respect to
policy shock are then calculated and examined.

In this paper we consider the case that no unique indicator of po
exists, or that even if a single measure of stance does exist, we do not
for certain what it is. In the Bernanke and Mihov (1998) methodology th
is no need to assume that a single variable is the best indicator of st
because can have two or more elements. Their approach used estima
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the central bank’s operating procedure to identify policy stance from a se
policy indicators. The approach also allows us to examine cases in whic
central bank uses hybrid operating procedures—for example, targetin
interest rate while smoothing exchange rate fluctuations. In this case,
the interest rate and the exchange rate contain information about the s
of monetary policy, but both variables may also be affected by deman
other shocks. Even if there is only a single policy indicator, their appro
allows us to choose among the candidate indicators statistically.

When has more than one element, suppose that one element o
set of shocks in equation (2) is a shock to monetary policy, denote

. To identify and the dynamic responses to that shock, we again m
the timing assumption that innovations to variables in the policy block
not affect variables in the non-policy block within the period, or
Now suppose that we write the system equations (1) and (2) in stan
reduced-form VAR format by moving the contemporaneous terms

to the left-hand side. We define to be the VAR residua
corresponding to the block and to be the component of the resid
corresponding to the block, which is orthogonal to . Then equati
(1) and (2) can be rewritten as a reduced-form VAR:

, (4)

. (5)

Suppose that we estimate equations (4) and (5) by standard
methods and then extract the component of the residual of equation (5)
is orthogonal to equation (4), denoted by Comparing equations (4)
(5) with equations (1) and (2), it can easily be shown that is related

 by the following:5

5. The reduced-form VAR residuals and the structural shocks are related by:

,

where and are identity matrices, ,
and The non-policy block can

be identified by restricting to be lower triangular when the variables in are arran
in a recursive causal order. The policy block is identified by imposing proper restrict
on (discussed in the next section). It can easily be shown that
and
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Equation (6) can be rewritten, dropping subscripts and superscripts, as

(7)

Equation (7) is a standard structural VAR system that rela
observable VAR-based residualsU to unobserved structural shocksV. This
system can be estimated and identified by conventional methods. Give
parameter estimates, we can recover the structural shocks, includin
exogenous monetary policy shock  by inverting equation (6):

. (8)

The dynamic responses of all variables to the policy shock can then
examined by the associated impulse-response functions. Since our foc
on identifying the monetary policy stance, this approach allows us
concentrate on the identification restrictions in the policy block
modelling equation (6). To identify the policy block, we rely on a model
the market for money to impose parameter restrictions on the po
variables. To identify the non-policy block of equation (5), we impose
recursive causal ordering of the non-policy variables and restrict to
diagonal. In other words, if output is ordered first in the non-policy block
will not react contemporaneously to other variables in either the policy
non-policy blocks.

Given the estimated coefficients of the VAR, we can also obtain
following vector of variables:

, (9)

which are linear combinations of the policy indicators, Th
orthogonalized VAR innovations of the variables described by equation
correspond to the structural disturbances in equation (8), and one of t
variables has the property that its VAR innovations correspond to mone
policy shocks. This can be seen most easily by considering the case whe
contains only one variable, say the overnight interest rate. In this case
overnight rate is a measure of policy stance, and the orthogonal
innovations to the overnight rate correspond to exogenous monetary p
shocks. When is a vector of policy variables, the estimated lin
combination of policy variables included in can be used to measure po
stance, including both the endogenous and exogenous portions of p
and the shock to this measure represents the exogenous monetary
shock. In subsequent sections we examine the impulse-response functio
a shock to policy stance to see whether it is consistent with what we ex
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the effects of a monetary policy shock to be. We also compare our st
measure with changes in inflation and with output growth.

2 The Model

To apply the Bernanke-Mihov methodology, the most important decisio
which variables should be included in the policy block. Bernanke and Mih
(1998) modelled the reserves market in the United States, including in
policy block only variables in the reserves market, such as total rese
non-borrowed reserves, and the federal funds rate. Using a similar stra
for Germany, Bernanke and Mihov (1997) included total reserves, Lomb
loans, the call rate, and the Lombard rate. In Canada the overnight m
for reserves and other short-term funds has evolved continuously sinc
1950s (see, for example, Lundrigan and Toll [1998]). One of the m
important changes related to our study is the phasing-out of requ
reserves beginning in 1991 and their eventual elimination in 19
Moreover, implementation of the LVTS in February 1999 caused furt
changes in the overnight market, and this makes modelling that market m
difficult. For example, Bank of Canada advances to direct clearers
closely around zero at the end of the day. Thus, the model of the rese
market used in previous studies is not appropriate for Canada.

To apply the Bernanke and Mihov (1988) methodology to Cana
we make the following modifications. First, we add an equation
determining the Can$/US$ exchange rate. Second, instead of using res
variables, we use other quantity variables. A money aggregate such a
seems to be a natural candidate as a replacement for the reserves be
M1 has been shown to generate dynamic responses consistent wit
expected effects of monetary policy shocks in Canada (see, for exam
Fung and Kasumovich 1998). The idea is to model the contemporan
relationships among variables in the policy block (as discussed in
previous section). The variables considered in the policy block are:
overnight rate (RON); the real money supply, defined as M1 divided by t
CPI (M); the term spread, defined as the spread between R90 and
10-year-and-above Government of Canada bond yield (TS); and the price of
foreign exchange (PFX). The overnight rate is considered to be the Ban
policy instrument. All these variables have been found to contain us
information about monetary policy and are influenced by monetary po
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within the same period. The model, written in innovation form, is describ
by the following set of equations:6

Money demand: (10)

Money supply: (11)

Overnight rate: (12)

Exchange rate: (13)

Equation (10) relates the innovation in the demand for mon
(negatively) to the innovation inTS and an autonomous shock to mone
demand; thus, the equation can be interpreted as a short-run money-de
function.7 Equation (11) determines the amount of money that commer
banks choose to supply by influencingTS. The commercial banks are
assumed to respond to money-demand shocks ( ), monetary policy sh
( ), and exchange rate shocks ( ) when determining their money sup
The term is a money-supply shock, which can be interpreted as a c
shock or financial market shock. Here we assume that currency is ma
demand-determined, and thus credit supplied by commercial ba
determines the supply of money to the economy.8

Equation (12) describes how the Bank sets the overnight rate.
equation assumes that the Bank observes and responds to shocks to th
demand for money, shocks to the supply of money, and shocks to
exchange rate within a given period, with the strength of the response g
by the coefficients , , and . Setting for example, impli
that the Bank completely offsets the money-demand shock to keep
overnight rate from changing. The term represents exogenous mon
policy shocks that we want to identify. Equation (13) is the exchange
equation, which relates the innovation in the exchange rate to
innovations in all the other policy variables. The equation says that

6. The vector is the component of the VAR residuals corresponding to the po
block, which is orthogonal to the VAR residuals corresponding to the non-policy block
The total VAR residuals corresponding to the policy block are equal to a linear combina
of the orthogonal and the non-orthogonal components [see equation (5)]. Since c
obtained from the estimation of the VAR model, we consider only policy variables w
modelling the market for M1; we focus on modelling those policy variables that do
respond to variables in the non-policy block within the same period.
7. Heller and Khan (1979) estimated a money-demand function that includes the w
term structure of interest rates, finding the results to be better than traditional mo
demand functions.
8. Laidler (1999) discussed the role of the banking system’s supply of nominal mone
liabilities in the monetary transmission mechanism.

U
p

U
y.

U
p

uM βuTS– vd+=

uTS αdvd αsvs αxvx vb+ + +=

uRON φdvd φbvb φxvx vs+ + +=

uPFX γ1uM γ2uTS γ3uRON+ + + vx=

vd

vs vx

vb

φd φb φx φd 0,=

vs
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innovations in the exchange rate can be decomposed into two compon
the responses to innovations in other variables in the policy block, plu
exogenous exchange rate shock.

We can write the relationship between and as
[see equation (7)]:

(14)

We can then invert relationship equation (14) to determine how
monetary policy shock,  depends on the VAR residuals:

, (15)

where

,

,

,

and

.

Equation (15) shows that the monetary policy shock is a lin
combination of all the VAR residuals in the policy block, with the weight o
each variable equal to some combinations of the model parameter
measure of the stance can be constructed using the same weights o
corresponding variables as in equation (9).

The model has 14 unknown parameters (including 4 shock varian
to be estimated from 10 residual variances and covariances. To identif
model, further identifying restrictions are needed. Bernanke and Mi
(1998) used two strategies for achieving identification. The first is to mo
the central bank’s operating procedures, such as interest rate targetin
achieve overidentification of the model. Thus, the model and the propo

U V I G–( )U AV=

1 β 0 0

0 1 0 0

0 0 1 0

γ1 γ2 γ3 1

uM

uTS

uRON

uPFX

1 0 0 0

αd 1 αs αx

φd φb 1 φx

0 0 0 1

vd

vb

vs

vx

=

vs,

vs wMuM wTSuTS wRONuRON wPFXuPFX+ + +=

wM

φbαd φd–( ) φbαx φx–( )γ1+

1 φbαs–( )
----------------------------------------------------------------------=

wTS

φbαd φd–( )β φb– φbαx φx–( )γ2+

1 φbαs–( )
-------------------------------------------------------------------------------------=

wRON

1 φbαx φx–( )γ3+

1 φbαs–( )
--------------------------------------------=

wPFX
φbαx φx–( )
1 φbαs–( )

----------------------------=
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operating procedure could be tested in the form of a test of overidentify
restrictions. The second strategy is to impose only enough restrictions to
identify the model, thus allowing the derivation of a measure of monet
policy stance as a linear combination of all the policy variables.

In this paper we focus only on just identifying the model. To achie
just identification we must impose four additional restrictions. We cho
these restrictions so that the weight on each variable remains non-zero
also avoid imposing too many restrictions on the reaction functions of
central bank or commercial banks so that these functions can be determ
by the data. As a result, we impose the restrictions ,

, and .9 This implies that the measure of the monetary poli
shock is

, (16)

where

,

,

,

and

.

The first three restrictions imply that the innovation in the exchan
rate does not respond to any other variables contemporaneously and t
purely stochastic. The last restriction implies that the Bank fully offs
shocks to money demand to keep the overnight rate from chang
However, the Bank may accommodate shocks to the credit market and t
exchange rate, depending on the values of  and .

9. These parameters were found to be very close to 0 when they were unrestricted
generalized method of moments (GMM) estimation method we use also influence
choice of restrictions, since the variance-covariance matrix derived from the model is
a function of the model parameters. To recover the unrestricted coefficients, all the elem
in the covariance matrix have to be non-trivial functions of these unrestricted parame

γ1 0= γ2 0=
γ3 0= φd 0=

vs wMuM wTSuTS wRONuRON wPFXuPFX+ + +=

wM
φbαd

1 φbαs–( )
-------------------------=

wTS
βφbαd φb–

1 φbαs–( )
----------------------------=

wRON
1

1 φbαs–( )
-------------------------=

wPFX
φbαx φx–( )
1 φbαs–( )

----------------------------=
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3 Data and Estimation

To estimate the model we need to specify the non-policy variables and
policy variables In all VARs estimated in this paper we use the followi
non-policy variables: monthly real GDP at factor cost (GDP), the CPI (P),
and the world commodity-price index (PCOM). The commodity-price index
is used to capture the non-policy-induced changes in inflation pressure
the Bank may react to when setting policy. Many U.S. studies have fo
that includingPCOM helps resolve the price puzzle (after an expansion
policy shock, prices decrease initially rather than increase) usually foun
the VAR literature. The three non-policy variables are ordered:PCOM,
GDP, andP. It is reasonable to orderPCOM first, since Canada is a sma
open economy with a relatively small influence on world commodity pric
Moreover, a commodity-price shock will have an immediate effect on
Canadian economy because of Canada’s relatively large resource s
We also include some U.S. variables—the CPI, GDP, and the fed
funds rate—as exogenous variables to capture the close link betwee
Canadian and U.S. economies.10 Policy variables include M1, the overnigh
rate, the Can$/US$ exchange rate, and the term spread.

Since the VAR model is identified by imposing contemporaneo
restrictions, monthly data are more appropriate than quarterly data.
more difficult to defend the identification assumption of no contemp
raneous feedback from policy to the economy at the quarterly frequency
Canadian data are from CANSIM exceptPCOM, which is the world
commodity-price index (non-fuel) from theInternational Financial
Statisticspublished by the International Monetary Fund. All variables in t
VAR are in log levels except interest rates, which are in levels. Data
available from 1961 through 1999M3. We begin our estimation in 1971
to avoid the fixed exchange rate regime in the 1960s. We also conside
subsamples1971M1 to 1991M12 and 1982M1 to 1999M3to allow for
the structural break around 1982 due to the termination of money-gro
targeting and the introduction of inflation-control targets in 1991.11 Selected
series of the data set used are plotted in Figure 1.

10. The U.S. variables are important because they help to resolve the price puzzle fo
previous work on Canadian policy shocks. IncludingPCOMalone does not solve the price
puzzle. Recent work on monetary policy shocks in Germany (Bernanke and Mihov 1
and Italy (De Arcangelis and Di Giorgio 1998) also found the price puzzle, even w
PCOMwas included in the VAR.
11. See section 4 for more discussion.

Y
P.
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Figure 1
Selected time series used in the estimation
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The models are estimated by a two-step, efficient GMM procedur12

In the first step the coefficients of the VAR model are estimated us
equation-by-equation ordinary least squares. In the second step the s
moments implied by the theoretical model being estimated are matche
the covariance matrix of the policy sector VAR residuals. In the VA
estimation, 12 lags (one year) are included.13

4 Results

4.1 Estimation results

The full sample runs from 1971M1 to 1999M3. The estimation results
reported in panel A of Table 1. The short-term interest rate elasticity
money demand, is estimated to be 0.0025, but is not significant.
parameters ( and ) in the term-spread equation are all signific
A positive value of the parameter implies that when a positive mon
demand shock occurs, the short-term interest rate rises to clear the m
market. The parameter estimate indicates that the term sp
would increase by 58 basis points when the overnight rate rises by 100
points. The term spread rises less than one-for-one with the overnight
because of the two offsetting effects of a monetary policy shock: a liquid
effect and an expected-inflation effect. An unexpected currency deprecia
would lead to an increase in the short-term interest rate, an increase
could forestall further currency depreciation .

The parameters and in the overnight rate equation are
statistically significant. The parameter captures the reaction of
central bank to innovations in the term spread. A negative value of
implies that when a positive innovation occurs in the term spread due to
example, an unexpected tightening of credit conditions in financial mark
the Bank would lower the overnight rate to provide more liquidity to t
overnight market. The Bank would also raise the overnight rate in respo
to an unexpected currency depreciation, resulting in a positive sign of
Neither nor is significant, suggesting that the Bank does not gene
respond vigorously to credit or exchange rate shocks within a given pe
This may indicate that current information in financial markets is not
into the policy rule. The Bank tends to maintain a desired overnight
level according to the expected information at the beginning of any gi
period.

12. We also estimated the models with maximum-likelihood estimation, and the re
were quite similar.
13. The number of lags included in the estimation is determined by a likelihood-ratio

β,
αd αs,, αx

αd

αs 0.58=

αx 0>( )
φb φx

φb

φb

φx

φb φx
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Table 1
Estimation results

A. Full sample: 1971M1–1999M3

Parameter estimates of the structural model (φd = γ1 = γ2 = γ3 = 0)

β αd αs  αx φb φx

0.0025
(0.0016)

9.3397
(3.7092)

0.5765
(0.1100)

14.8391
(4.1197)

−0.0423
(0.1237)

2.6769
(3.9931)

Weights in the measure of stance

wM wTS wRON wPFX

−0.2215
(1.7560)

0.0392
(0.1144)

0.9655
(0.0253)

−3.0835
(4.1713)

B. First subsample: 1971M1–1991M12

Parameter estimates of the structural model (φd = γ1 = γ2 = γ3 = 0)

β αd αs  αx φb φx

0.0010
(0.0017)

5.5888
(4.6977)

0.5929
(0.0446)

9.4496
(5.1955)

−0.0756
(0.0467)

−0.0117
(5.2851)

Weights in the measure of stance

wM wTS wRON wPFX

−0.4058
(0.4560)

0.0703
(0.0427)

0.9574
(0.0266)

−0.6794
(5.4864)

C. Second subsample: 1982M1–1999M3

Parameter estimates of the structural model (φd = γ1 = γ2 = γ3 = 0)

β αd αs  αx φb φx

0.0036
(0.0020)

18.8656
(6.6653)

0.5370
(0.0713)

19.5508
(3.7084)

−0.0779
(0.1065)

3.4896
(4.1283)

Weights in the measure of stance

wM wTS wRON wPFX

−1.4015
(1.9500)

0.0623
(0.0628)

0.9604
(0.0538)

−4.7102
(4.3158)

Notes: The parameters of the structural model are estimated by a two-step, efficient GMM
procedure. The standard errors are in parentheses.
The estimated weights for the four policy variable
( and ) in the stance measure are also reported
panel A of Table 1. The parameter estimates have the anticipated sign
expansion in money supply or a currency depreciation represents an e
(a negative weight), and a rise in the short-term interest rate relative to
long-term rate, or an increase in the overnight rate, represents a tighteni
positive weight). According to the estimate of the weight onM (–0.22), a
one-percentage-point increase in M1 implies a reduction in the sta
measure of 0.22 basis points; however, the standard error of the we
suggests that it is not significant. The weight on the exchange rat

wM wTS wRON,, , wPFX
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estimated to be−3.08, which means that a depreciation of one Canadian c
reduces the stance measure by 3.08 basis points. The weight on the
spread is 0.039 and is not significant. Only the weight on the overnight r
0.97, is statistically significant. These results suggest that the overnight
contains the most significant amount of information about policy stance

Parameter instability is always a concern for time-series anal
because of changes in monetary regimes and financial structures. In the
1970s, Canada experienced significant inflation problems. In response
Bank of Canada introduced a program of “monetary gradualism,” un
which M1 growth was controlled within a gradually falling target range.
the meantime the government imposed wage and price controls. Mon
gradualism was abandoned in November 1982.14 In February 1991,
inflation-control targets were adopted jointly by the Bank of Canada and
Government of Canada.15 Thus, it is desirable to split the full sample perio
into two subsamples: 1971M1 to 1982M10 and 1982M11 to 1999M
However, the large number of variables (10) and lags (12) in the VAR mo
cause a degrees-of-freedom problem in the estimation if these subsam
are used. To eliminate this problem, we revise the first subsample
1971M1 to 1991M12, which excludes data for the years after inflat
targets were introduced. We revise the second subsample to 1982M
1999M3, which excludes the period of money targeting.

The estimation results of the two subsamples are reported in pane
and C of Table 1. Most of the estimates of parameters and weights fo
two subsamples are similar to those for the full sample, suggesting that t
estimates are quite robust to the use of different sample periods.16

14. Following the adoption of monetary gradualism in 1975, the Canadian do
depreciated sharply. The Bank of Canada responded by tightening policy more than
needed to meet the M1 targets. Because of financial innovations, M1 targets were
doned in November 1982.
15. The inflation rate in 1991 was 5.9 per cent as measured by the CPI. The goal w
reduce inflation to progressively lower levels to ensure a favourable climate for long-la
economic growth. By December 1993, inflation had been reduced to 2 per cent. At tha
the government and the Bank agreed to extend the target range (1 to 3 per cent inflatio
three more years, to the end of 1998. In February 1998, with inflation well contained
existing targets were extended to the end of 2001. The government and the Bank agre
before that time they would jointly determine an appropriate long-run target consistent
price stability.
16. There is evidence that some parameter estimates are unstable across the subs
We will address this problem in future research by considering non-linear models.
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Figure 2
Impulse-response functions to a shock invs
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Figure 2 (continued)
Impulse-response functions to a shock invs
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4.2 Impulse responses to monetary policy shocks

Our purpose is to derive a good measure of monetary policy stance.
orthogonalized innovation to policy stance corresponds to an exoge
monetary policy shock (see section 2) and thus in evaluating the st
derived from the model, it is instructive to examine the impulse-respo
functions of such monetary policy shocks.

Figure 2 shows the estimated dynamic responses of real output,
money, the price level, the term spread, the overnight rate, and the exch
rate to a monetary policy shock . The responses of the commodity-p
index are not reported, since Canadian monetary policy has only a s
influence on the commodity-price index. The experiment we consider is
expansionary policy shock that results in a decline in the overnight rate
25 basis points . The two dashed lines represent the 95
cent confidence bands.

Column A in Figure 2 shows the results for the full samp
Following an expansionary policy shock, the overnight rate decrease
25 basis points, and the term spread decreases by 15 basis points
overnight rate responses show a liquidity effect that lasts for alm
10 months and is significant for the first 8 months. After 10 mont
the anticipated inflation effect dominates, resulting in a rise in the overn
rate. The overnight rate finally returns to its pre-shock level 3 years after
shock. The responses of the term spread are very similar to those o
overnight rate, but are smaller in magnitude. This similarity may be du
the fact that R90 and the overnight rate are highly correlated and
monetary policy shocks have relatively small effects on the long-term r
Output starts to increase 6 months after the shock and peaks ar
18 months after the shock. The responses become significant 1 year aft
shock and are significant for 9 months. Compared with output, the p
level responds more quickly and the responses are more persistent: It
to increase 1 month after the shock and is significant for about 9 mon
After the expansionary policy shock the exchange rate increases
Canadian dollar depreciates) significantly for 9 months, but after that
responses are not significant. Money demand increases because of the
opportunity cost of holding money (the lower short-term interest rate)
an increase in aggregate economic activity. The money responses
significant for about 9 months after the shock.

Columns B and C in Figure 2 show the responses for the t
subsamples. The responses of the overnight rate and the term sprea
quite similar across the sample and subsamples. However, the liqu
effect is more short-lived in the second subsample—the term sp
decreases for only about 3 months and the overnight rate decrease

vs( )

uRON 0.25–=( )
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6 months. The second subsample includes the 1990s, when the Ban
brought inflation down and has been keeping it well within the target ran
Thus, it is somewhat puzzling that the expected inflation effect beco
dominant so much sooner than in the sample and the other subsample.
the responses of the overnight rate and the term spread are more vola
the second subsample. The responses of output and the price level in th
and second subsamples are qualitatively similar, but are different in term
their speed and significance. In the first subsample, output responds t
shock slowly, and the responses are not significant throughout the ho
considered. However, in the second subsample, output responds
quickly, and the responses are significant for the first year after the sh
For both subsamples the responses of the price level are similar to that o
full sample. The price level responds quickly and the responses
persistent. The responses are significant for the first year in the
subsample, but more volatile in the second subsamplethe responses
are significant for the first 9 months and also for another 6 months ab
18 months after the shock. The Canadian dollar depreciates after
expansionary policy shock, but the depreciation is significant only in the
subsample. In the second subsample, the Canadian dollar appre
significantly 18 months after the shock, possibly because of the signifi
increase in the overnight rate 9 months after the shock.

4.3 Exogenous monetary policy shocks

Once the model is estimated, the exogenous monetary policy shock
be identified. Since is very volatile, we plot the 18-month movi
averages of in the top panel of Figure 3.17 The zero line defines the
benchmark at which all policy actions are fully anticipated. If no furth
monetary policy shocks occur, inflation and output growth will stay on
long-run trend. If is above (below) the zero line, then policy is tigh
than expected (easier than expected).

Next we compare the major monetary policy episodes with the
rived policy shocks. The description of the episodes is adapted from Tab
in Armour, Engert, and Fung (1996), which provides a chronology of ma
episodes from 1961 to 1994 based mainly on Bank of Canada an
reports. To illustrate the impact of policy shocks on future inflation a
output growth, we plot, in the middle and bottom panels of Figure 3,
derived monetary policy shocks, the 2-years-ahead change in inflation
the 18-months-ahead change in output growth. To facilitate our discus
we divide the sample into four periods: 1973–78, 1979–83, 1984–88,

17. We consider an 18-month moving average because it takes, on average, abou
24 months for monetary policy to affect the economy.

vs

vs

vs

vs
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Figure 3
Monetary policy shocks, inflation, and GDP growth
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1989–99. The top panel of Figure 3 shows that policy shocks were mo
easier than expected in the first and third periods, but mainly tighter t
expected in the second period. Comparing these shocks with infla
depicted in the top panel of Figure 1, we can also see that the derived p
shocks are consistent with the trend of inflation in each of the four perio

From 1973 to 1978 the derived policy shocks in Figure 3 suggest
policy stance was easier than expected in general except from mid-19
early 1977. Thus, except from 1975 to 1976, inflation was on an upw
trend for most of the period until mid-1981, so the change in inflation w
mostly positive in the middle panel of Figure 3. According to Armou
Engert, and Fung (1996), during 1973–75 the Bank generally pursue
expansionary policy. In 1974, inflation increased to a double-digit level,
output growth surged in 1976 to around 6 per cent (see Figure 1). In
summer of 1975, the Bank of Canada came to the view that underl
inflationary pressure was rapidly building up to a critical level, and
September 1975, the Bank raised the Bank Rate substantially and cont
to push up short-term interest rates in the first part of 1976. However, in
second quarter of 1976, M1 growth slowed abruptly, and in the third qua
M1 growth was below the lower limit of the target range. To move M
growth back into the target range, the Bank lowered interest rates thro
the last two months of 1976 and into 1977.

The policy shocks shown in Figure 3 suggest that policy was mo
tighter than expected from 1979 to 1983 and also rather volatile. Policy
tighter than expected in 1979, but gradually conformed to what finan
markets expected in 1980. Inflation declined sharply from its peak of ab
12 per cent in 1981 to around 5 per cent in 1982. Output growth a
dropped from 5 per cent in 1981 to negative values in 1982 and 1983
result of the recession. Policy was easier than expected for a short p
from mid-1980 to mid-1981, then tighter than expected again until 19
Thus, the change in inflation was mostly negative in this period. In 1979,
Bank raised the Bank Rate in January, July, September, and twice in Oc
(Armour, Engert, and Fung 1996). Tight policy continued until the summ
of 1980. From the second half of 1980 to 1981, policy eased substant
and output growth started to rebound about 18 months later. Inflat
however, remained on a slight downward trend. In the second half of 1
there was strong downward pressure on interest rates. Concerned abo
dollar’s weakness, the Bank acted to moderate the decline in short-
interest rates. Thus, policy remained relatively tight, resulting in furt
declines in inflation and output growth in 1984.

From 1984 to mid-1988, our policy-shock measure suggests
policy was relatively easier than expected—with one brief exception. In
1985 and early 1986, the Canadian dollar was under downward pressur
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the Bank reacted strongly to support it (Armour, Engert, and Fung 19
Our policy-shock measure indicates that policy was as expected or slig
tighter than expected during this period, suggesting that policy did
deviate too much from an expansionary stance. Because of the expansi
stance, inflation was mainly on a slight upward trend, rising from 3 per c
in 1984 to around 5 per cent in 1989. Output growth remained rather st
in the period.

Our measure in Figure 3 shows that policy was tighter than expe
from late 1988 to 1991, then became easier than expected for abou
years until early 1994. Policy was again tighter than expected from e
1994 until 1996. Since 1996, policy shocks have been slightly easier
expected or close to expectations. Again, this description of policy
consistent with the monetary policy episodes mentioned in Armour, Eng
and Fung (1996) and with the evolution of inflation since 1988. In
second half of 1988, the Bank began to implement a contractionary po
that was consistent with the objective of price stability. The Bank stron
and consistently resisted an upsurge in inflation until the first half of 19
Thus, inflation was reduced between 1990 and 1992. Output growth
slowed down between 1989 and 1991 and became negative in 1990
1991 (a recession, see Figure 1). From 1992 to 1993, policy was ex
sionary. As a result, both inflation and output growth followed a slig
upward trend about 18 to 24 months later. From 1994 to 1996, policy
tightened to ensure that inflation would fall into the inflation-target ran
which depressed real activity and brought inflation down. Since 1996, po
has been neutral or slightly easy, but output growth has remained depre
Output growth decreased in 1997 and 1998, a decrease that may be d
reduced government spending and other structural changes. Inflation
remained fairly constant at a very low level since 1996, though on a sl
downward trend.

4.4 Measure of policy stance

As we discussed in section 1, we can also construct, using the same we
reported in Table 1, a stance measure that includes both the endogenou
exogenous components of policy. Following Bernanke and Mihov (199
we normalized the stance at each date by subtracting from it an 18-m
moving average of its own past values. This procedure has the effec
defining zero as the benchmark of neutral monetary policy, indicating
policy has not deviated from the average stance in the past 18 months.
normalized stance measure captures the pressure on recent inflation.
when the stance is neutral, inflation will not move away from its 18-mo
moving average. A positive (negative) stance implies that future infla
will fall below (rise above) the average inflation rate of the past 18 month
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Figure 4
Monetary policy stance, inflation, and GDP growth
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the absence of the other shocks. The derived stance is plotted in th
panel of Figure 4.

In the middle and bottom panels of Figure 4 we also compare
stance with actual inflation and GDP growth with a 24-month lead and
18-month lead. Inflation and GDP growth are also calculated as
deviations from their 18-month moving averages. A tight (easy) pol
stance should be followed by a decrease (increase) in inflation if no o
demand or supply shocks occur, or if monetary policy shocks domin
other shocks. The middle panel of Figure 4 shows that this relation
between the stance and inflation generally holds, most notably for the pe
1986–94. When policy was expansionary in 1986 and the first half of 19
inflation rose above its past trend. When the Bank started its a
inflationary policy in 1988 and the policy stance became tighter than its
average, inflation decreased to a level consistent with the Bank’s inflat
control targets. During the 1990–91 recession the stance was below its
trend to stimulate aggregate demand, and inflation stayed around its
trend or slightly higher in 1994 and 1995.

Similarly, a tight (easy) policy stance should be followed by
decrease (increase) in output growth. The bottom panel of Figure 4 sh
that this relationship between stance and output growth also generally h
notably during the following tight-policy periods: 1973, 1976–77, 1979–
1984, 1986, 1988–89, and 1994–95. This implies that monetary policy p
an important role in affecting short-run aggregate demand in these peri

These graphs should be interpreted with caution, since price level
output are determined by the interaction of aggregate demand and aggr
supply. So far, we have considered only the influence of monetary polic
inflation. Other demand shocks, such as government-spending shocks
also influence aggregate demand and hence inflation. Supply shocks, su
commodity-price shocks and technological innovations, can also af
inflation.

4.5 Demand-shock dominance or supply-shock dominance

To better understand the effects of monetary policy on inflation and ou
growth, we examine the historical co-movements of inflation and out
growth. In each year the economy is subject to a variety of shocks—bro
speaking, demand shocks and supply shocks. By looking at the
movements of inflation and output growth, we may be able to iden
whether the economy in a particular year is dominated by demand sh
(positive co-movement) or supply shocks (negative co-movement).
those years that are dominated by demand shocks, we examine wh
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monetary policy stance can account for the co-movements of inflation
output growth.

In Table 2 we report the stance indices from 1974 to 1998 and 1-y
changes in inflation and output growth for each year from 1975 to 1998.
integers in column 2 are the stance normalized to a scale of –2 to 2: –2
denotes “very loose” to “mildly loose,” 0 denotes “neutral,” 1 to 2 deno
“mildly tight” to “very tight.” 18 The 1-year changes in inflation and GD
growth are reported in columns 3 and 4. In column 5, each year is labelle
demand-shock (D)- or supply-shock (S)-dominated according to the
movements of inflation and output growth. The + and – signs denote pos
and negative shocks. In any given year, if inflation and output growth m
in the same direction, the year is considered to be demand-shock-domin
otherwise it is considered to be supply-shock-dominated. A posi
(negative) demand or supply shock corresponds to an increase (decrea
output growth.

In the 24-year period from 1974 to 1998, we find that demand sho
have dominated for about 13 years. Monetary policy can explain 9 of th
(assuming monetary policy affects the economy with a 1-year lag): 19
1978, 1982, 1985, 1990–91, 1993, and 1996–97. For example, when p
was very tight in 1989 (an index of 2), both inflation and output growth f
in 1990. To account for the remaining 4 years, we consider another m
demand shockgovernment-spending shocks (GS). A simple quarte
AR(4) model is estimated for government spending on goods and serv
over the period. Of these 4 years, 2 can be explained by governm
spending shocks—1981 and 1987—leaving only 2 years unexplaine
1979 and 1998. This analysis suggests that monetary policy plays
important role in determining inflation and output growth when t
economy is not dominated by supply shocks.

Conclusion

In this paper we derive a measure of the stance of monetary policy base
a model that considers three channels of monetary transmission: the in
rate channel, the exchange rate channel, and the money channel. Fro
impulse-response functions we find that the model can generate dyn
responses that are consistent with the standard views of the mon

18. We normalize the stance by assuming that the stance is normally distributed
dividing the distribution into five regions of equal probability. The regions from left to rig
are labelled by the integers from –2 to 2. Then we classify the stances according t
region labels. For example, if a stance falls into region 0, then the stance is classified
which implies a neutral policy. The government-spending shocks are also class
according to the same procedure.
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Table 2
Numerical presentation of policy stance, 1974 to 1998

MS πt−πt−12 dyt−dyt−12 D or S GS

1974 2 3.12 −3.45 −S −2

1975 −2 −0.18 −2.42 −D −2

1976 1 −2.88 4.63 +S 1

1977 −1 0.33 −2.76 −S −2

1978 1 0.95 0.29 +D 1

1979 2 0.13 0.74 +D 0

1980 1 0.93 −2.15 −S −2

1981 2 2.07 1.13 +D −1

1982 −2 −1.43 −5.99 −D 0

1983 −2 −4.57 5.52 +S 0

1984 1 −1.51 2.97 +S 0

1985 −1 −0.33 −0.42 −D −2

1986 0 0.22 −2.44 −S 2

1987 −1 0.16 1.16 +D −1

1988 1 −0.28 0.60 +S −2

1989 2 0.89 −2.25 −S −1

1990 1 −0.20 −1.84 −D −2

1991 −2 −0.91 −1.80 −D 1

1992 −2 −2.28 2.24 +S 1

1993 −2 0.38 1.60 +D 2

1994 0 −0.48 2.04 +S 1

1995 1 0.89 −1.86 −S 2

1996 −2 −0.70 −1.09 −D 2

1997 −1 0.07 2.53 +D 1

1998 1 −0.65 −1.17 −D 0

Notes: Column 2 reports the normalized policy stance (MS) we calculated.
The scale−2 to −1 denotes “very loose” to “mildly loose,” 0 denotes
“neutral,” and 1 to 2 denotes “mildly tight” to “very tight.” The 1-year
changes in inflation are in column 3, and the 1-year changes in GDP growth
are in column 4. In column 5 the year is labelled as demand-shock (D)- or
supply-shock (S)-dominated according to the co-movements of inflation and
output growth. The + and− signs denote positive shocks and negative
shocks. Government-spending shocks (GS) reported in column 6 are
estimated based on an AR(4) process. The normalized scale−2 to 2 denotes
a range from a large positive shock (expansionary fiscal policy) to a large
negative shock (contractionary fiscal policy).
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transmission mechanism; i.e., following an expansionary policy shock,
interest rate and the term spread decline, output and the price level incr
and the Canadian dollar depreciates relative to the U.S. dollar.

The stance measure derived from the model is broadly consis
with the historical performance of monetary policy with respect to t
developments of inflation and output growth. Among the four variab
considered in the stance, only the overnight rate plays a significant role.
result is robust across the two subsamples considered. Our results
suggest that, in general, the Bank does not respond vigorously
contemporaneous surprises in the credit market and the exchange rate
is consistent with the fact that the Bank does not target the exchange
but acts only to smooth the change in the exchange rate to avoid disru
to financial markets. We also find that the policy shocks and policy sta
are quite consistent with the historical record of inflation and output grow
Finally, the empirical evidence suggests that monetary policy plays
important role in affecting short-term aggregate demand and infla
dynamics.

Parameter instability is always a concern in time-series anal
because of policy regime switches, financial innovations, and o
structural changes. In the subsample estimations we observe diffe
parameter estimates and dynamic responses of output and the price lev
the future we will re-examine this issue by considering several non-lin
regression models, such as time-varying parameter models (Boivin 19
smooth transitional regression models (Weiss 1999), and threshold mo
(Choi 1999). Non-linear analysis is more suited to dealing with param
instability because, for example, regime shifts can be determined by the
rather than by subjective judgment.
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Introduction

It is a real pleasure to take part in this conference and discuss the pap
Ben Fung and Mingwei Yuan. I have followed the Bank of Canad
conferences for several years now and always very much appreciate
high-calibre, focused, and policy-relevant papers that are presented
(and their paper is no exception to this rule). Moreover, this yea
conference has a special focus on money and the role of money in mon
policy, and as you may know, money plays a special role in the mone
policy strategy of the European Central Bank (ECB). In its attempt
maintain price stability, the ECB uses a two-pillar strategy consisting o
prominent role for money in the form of a reference value for growth in M
and a so-called broadly based assessment of the outlook for p
developments and the risks to price stability. We are thus very intereste
hearing about the role of money in a somewhat different monetary po
framework such as that of the Bank of Canada.

But back to the Fung and Yuan paper. Let me start by saying th
very much enjoyed reading this paper. It is well written, addresses a
interesting policy issue, and produces some interesting results. I will div
my comments into two parts. In the first part I will focus on the autho
implementation of the Bernanke-Mihov methodology, in particular th
choice of policy variables and identification scheme. In the second part I
discuss more generally how to measure the stance of monetary p
(following Blinder’s suggestion) and will suggest an alternative VA
methodology for this purpose.
Discussion
Frank Smets
263
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1 Identifying Monetary Policy Shocks

As Fung and Yuan discuss, Bernanke and Mihov (1998) distinguis
between policy variables and non-policy variables. Fung and Yuan cho
non-policy variables (variables not contemporaneously affected by po
that are similar to those used in the literature. However, they depart from
literature in, first, their choice of policy variables and, second, their sh
run identification scheme to identify the policy shock using the pol
variables they have chosen. I will discuss both in turn.

1.1 Choice of policy variables

In addition to using the most commonly used indicator of monetary polic
policy-controlled interest rate, Fung and Yuan include three other variab
the exchange rate, the term spread between the 3-month rate and the 1
government bond yield, and the monetary aggregate M1. The importan
the short-term interest rate and the exchange rate for measuring the sta
monetary policy in an open economy is well understood. These
variables are included in the MCI because they reflect the two m
important transmission channels of monetary policy in the Canad
economy. This is discussed in Freedman (1994) and Longworth and P
(1995), and has also been reflected in the VAR literature, which trie
identify monetary policy shocks in open economies—see, for exam
Cushman and Zha (1997) for Canada and Smets and Wouters (1999
Germany.

A natural question is, Why do Fung and Yuan include the term spr
and M1 in the VAR? They give some indication in their introduction, bu
think a more extensive discussion is appropriate. In particular, there are
reasons why such financial variables may enter a policy reaction func
and thus become important in identifying monetary policy shocks. O
reason is that these variables play a role in the transmission mechan
A second reason is that they contain information about future output
inflation, information that is not captured by the other variables.

It is quite important to distinguish between those two reasons in
context of Fung and Yuan’s paper because one may argue that if the
reason for responding to a policy variable is its information content, a rea
that seems to be implied by some of their introductory discussion, then
not clear that the policy variable should necessarily be incorporated
measure of the stance of policy. Such a measure should include
financial variables that play a structural role in the transmission mechan
For example, if developments in M1 have leading-indicator properties
real growth because agents hold more money in anticipation of stro
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growth, then it may be appropriate for the central bank to respond to st
M1 growth by raising short-term interest rates. However, in the absence
structural role in the transmission mechanism, such a rise in M1 gro
should not be treated as an easing of the policy stance. This example s
that identifying the short-term reaction function of monetary policy does
necessarily imply that one has identified the appropriate weights on
various variables to measure the stance of policy.

More discussion of the transmission channels through M1 and
term spread would be useful because it would give an indication of
appropriate weight on these indicators in the stance measure. For exa
what is the evidence of a direct-money channel that Fung and Y
(page 234) discuss, and what form does that channel take? Does it h
real balance effect? Interestingly, McCallum (1999) calibrated the
balance effect in an otherwise-standard real business cycle model and f
that for conventional parameters this effect should be quite small. Or do
authors have a bank-credit channel in mind? If so, what is the evidenc
such a channel in Canada? Research presented at a previous Bank of C
conference suggests that there is little evidence of such a narrow b
lending channel in Canada.

Similarly, concerning the term spread, what channel (in addition
that working through the short-term rate) do Fung and Yuan have in mi
For example, do they think that changes in the risk premium on Cana
government bonds will spill over into risk premiums for the corporate sec
and therefore affect spending? If this is the transmission channel envisa
then one would expect that a fall in the term spread driven by a rise in
long-term rate would have a negative impact on economic activity and
the central bank would respond by lowering rates in response to
unexpected steepening of the term structure.

1.2 Identifying the policy shock

Identifying a monetary policy shock from a system of four high
interdependent financial variables is not easy. In equations (10) thro
(13), Fung and Yuan show the short-run model. Apart from the restric
that money-demand shocks have no impact on the interest rate set b
Bank of Canada, no obvious restrictions come to mind.1 Nevertheless, they
need three additional restrictions to identify the various money ma
shocks. They therefore assume that changes to the exchange rate are

1. This restriction seems to suggest that there is no structural role for money in
transmission mechanism. Otherwise the central bank would find it optimal to of
such shocks.
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random and are not contemporaneously determined by money-dem
policy, or term-structure shocks.

Because of the interest rate parity condition, assuming that the te
structure shocks have no direct effect on the exchange rate is cle
unattractive. For example, assume that for some reason the financial ma
expect the Bank of Canada to raise rates in the future. This would lead
contemporaneous steepening of the term structure and an appreciation
exchange rate. With this shock the correlation between the term spread
the altered exchange rate would be the opposite of the one following
exchange rate shock. Even more importantly, current policy decisions w
likely affect the current exchange rate through the interest rate pa
condition. If such shocks occur, then imposing zero restrictions would re
in a misspecification of the model and implicitly affect the weights on t
various components of the policy shock. This misspecification may exp
why the estimated weight on the exchange rate is insignificant
economically small. One advantage of having overidentified restrictions
in Bernanke and Mihov 1998) is that the specification can be tes
However, without additional instruments it is difficult to see what alternat
restrictions would be reasonable.

Most of the VAR literature has focused on trying to find such suita
instrument variables. Under the assumption that the monetary authority
not directly respond to the foreign interest rate, one commonly u
instrument is the foreign interest rate innovation (Bernanke and Mihov 1
and Clarida and Gertler 1997). Cushman and Zha (1997) applied the
and Zha (1998) identification scheme to an open-economy VAR for Can
They assumed that the central bank only responds to current fina
variables (such as the exchange rate) that are directly observed; the c
bank does not react to current output and prices, which are only obse
with a lag. However, the exchange rate is affected by all variables in
VAR, including current output and prices. Under these assumptio
changes in current output and prices can be used as instruments to es
the policy reaction to the exchange rate. Finally, a number of auth
including Smets and Wouters (1999), have argued that foreign exch
rates can be used to identify exchange rate shocks. In some unpubl
work for Canada I have used the DM/US$ and ¥/US$ bilateral excha
rates as instruments and found a quite significant reaction of mone
policy to exchange rate variables. This is, of course, consistent with the
of an MCI as an operational target at the Bank of Canada. At the same t
given the change in policy regime and the fact that the MCI was only u
since the end of the 1980s, one would expect the estimated weight v
over time, and this is indeed the case. Figure 1 depicts the estimated
weight with a 95 per cent confidence interval (using a moving window
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Figure 1
Estimated MCI weight, Canada, 10-year moving window,
1982 to 1996, 95 per cent confidence interval
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10 years) in an otherwise conventional VAR that includes real grow
inflation, a nominal trade-weighted exchange rate, and a short-term nom
interest rate.

2 The Stance of Monetary Policy

Fung and Yuan refer to Blinder (1998) when defining the stance of mone
policy as a quantitative measure of whether policy is too tight (restrictiv
neutral, or too loose (accommodative) relative to the objective of keep
inflation constant. As they discuss, having a good stance measu
important because it allows the central bank to assess its policy’s impac
the objective of price stability. Everything else being equal, a restric
policy stance, when maintained, will eventually lead to deflation, wherea
accommodative policy stance will eventually lead to inflation.

The big question is, What is a neutral stance? Fung and Yuan pro
two different policy stance measures that correspond to two different not
of the neutral stance and show their relationship with future pr
developments. The first measure, discussed in their section 4.3, i
18-month moving average of the monetary policy shock. This meas
basically compares actual policy with the central bank’s average reac
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function over the estimation period. Although such information is useful a
gives an indication of the (limited, it is to be hoped) contribution
unexpected monetary policy changes to the economy’s volatility,
measure is not the one Blinder (1998) proposed, as I will discuss be
Moreover, given the inflation performance over the estimation period,
clear that whatever the central bank’s average reaction function was
this period, it was not appropriate with respect to the goal of price stab
as currently defined by the Bank of Canada.

I have three further remarks on this particular measure. First
surprises me that the admittedly smoothed measures of monetary p
deviations are so persistent. If these shocks are independent and iden
distributed as they should be, then taking a moving average should qu
bring them to zero. Second, this analysis depends very much on the sta
of the reaction function over the estimation period. As Fung and Yuan
various stages emphasize that the monetary policy regime has changed
this period, it would be interesting to see whether the analysis, now base
the whole sample, holds true for the shorter samples. In fact, the shif
policy regime may well explain why the shocks are relatively persiste
Third, in their Figure 3 the authors should use a historical decompositio
inflation using the estimated VAR. Such a historical decomposition give
direct measure of the estimated contribution of the policy shocks to
developments in inflation—see, for example, Gerlach and Smets (1995

The second measure of the policy stance is discussed in Fung
Yuan’s sections 4.4 and 4.5. In these sections they follow Bernanke
Mihov (1998), applying the estimated weights in the identificati
procedure of the policy shock to the endogenous policy variables
normalizing the stance at each date by subtracting from it an 18-mo
moving average of its own past values. This procedure defines the ave
stance in the last 18 months as the benchmark of neutral policy. I have
remarks about this. First, this choice is obviously arbitrary, and it would
useful to discuss a bit further why an 18-month average was chosen a
see whether different windows produce different results. Second, it is
clear why this measure should be related to future output and inflation.
association between this measure and future output and inflation depen
the source of the shock that drives the changes in the financial variable
interpreting this measure, Fung and Yuan therefore face the same proble
the one they identify in their introduction with using the MCI as a meas
of the policy stance.

In sum, both measures are problematic because they do not u
satisfactory definition of the neutral stance. To solve this problem one n
to define the long-run equilibrium values of the various components in
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measure of policy stance. Here it is useful to review what Blinder had
mind with his definition of the neutral stance.

In the context of a relatively closed economy, Blinder (1998, 3
noted that

at any point in time, given all the standard determinants of
aggregate demand—including fiscal policy, the exchange rate,
and the spending propensities of consumers and investors—
the economy has somesteady-state IS curve[author’s italics].
By this I mean the IS curve that will prevail once all the lags
have worked themselves out, and provided all random shocks
are set to zero.

He then defined “the neutral real interest rate. . . . as theinterest rate that
equates GDP along this steady-state IS curve to potential GDP. . . .” As a
result, “the neutral real interest rate is not a fixed number. It depends, am
other things, on fiscal policy and the exchange rate; and it is sensitiv
other permanent[my italics] (though not temporary) IS shocks.” The bi
problem when empirically implementing the Blinder definition is that o
needs to distinguish between permanent and temporary shocks to th
curve. In a way, Blinder used the steady-state IS curve to filter out transi
fluctuations in demand and focus on longer run factors. Durable IS sh
do change the neutral real interest rate, but temporary shocks do not.

This emphasis on the need to distinguish between temporary
permanent shocks to the real interest rate suggests that an alternative
methodology, based on long-run identification restrictions, may be m
fruitful for uncovering a measure of the policy stance. Using the comm
trends methodology of King et al. (1991), we could define the neutral
interest rate as that part of the interest rate that is driven by the stoch
trends in the model. Obviously, for an open economy such as Canad
model would need to be extended in order to also uncover the long
trends that govern the equilibrium real exchange rate, as is done
example, in Clarida and Galí (1994). The measure of monetary policy sta
could then be defined as the deviation of the weighted average of a
policy variables from their long-run value.
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What is the current stance of monetary policy? The answer is an impo
piece of information for those who craft monetary policy. When assess
whether current policy should be adjusted, policy-makers like to h
reliable benchmarks. A stance measure that indicates whether current p
is tight, neutral, or loose would be very useful. Fung and Yuan set ou
provide such a benchmark for Canada in the form of a single-dimensio
variable that measures the stance of monetary policy relative to an obje
of keeping inflation constant.1

Fung and Yuan construct their stance measure as a linear combin
of observable variables and normalize it so that a stance measure of 0 m
a neutral policy. In my comments I will divide their procedure into tw
steps. In the first step, Fung and Yuan decide what variables to include i
policy block and estimate the weights to be applied to those variables. In
second step, they assess what level of the stance measure, b
normalization, corresponds to neutral policy.

I will comment on Fung and Yuan’s procedures and offer m
interpretations of their results. I have two main observations. Interestin
the empirical results suggest that the overnight rate summarizesall relevant
information about the stance of monetary policy in Canada from a candi

1. Fung and Yuan define their measure of the stance of monetary policy relative
objective of keeping inflation constant. According to their definition the stance
considered neutral if it is consistent with constant inflation in the medium run. Alterna
definitions are possible. For instance, if a central bank is targeting inflation, then
alternative definition of the stance could be made relative to the central bank’s targe
inflation or to the midpoint of the central bank’s target band for inflation. One advantag
the definition Fung and Yuan choose is that it can be applied in situations where infl
targets are not announced.
Discussion
Sharon Kozicki
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list of variables including M1, the term spread, the overnight rate, and
exchange rate. However, I don’t think that Fung and Yuan’s empiri
representation of neutral monetary policy corresponds to their concep
definition of it. Consequently, although the Fung-Yuan stance measure
provide information about relative ease or tightness of policy in Canad
don’t think it quantifies policy in an absolute sense as tight, neutral, or e

1 Variables and Weights

My first set of comments addresses issues related to policy-block varia
and weights. Fung and Yuan follow the VAR-based approach of Berna
and Mihov (1998) to estimate weights to be used in their quantita
measure of the stance of monetary policy in Canada. In the Bernanke-M
approach the stance is defined as an unobserved variable that is const
as a linear combination of policy-block variables. The weights used in
linear combination depend on the identifying assumptions and struct
VAR techniques that are used to recover structural shocks in the po
block—different assumptions could lead to different weights. I w
comment briefly on the policy-block variables, the identification
structural shocks, and the interpretation of the policy stance measure (b
normalization).

1.1 The policy block

The policy block contains a set of variables that are potentially usefu
indicators of the stance of monetary policy. Fung and Yuan note that
central bank might not have complete control over the policy-blo
variables, because such variables are also influenced by other shocks, b
bank might have significant influence on these variables in the cur
period. The literature provides a long list of candidate variables that m
provide information on the stance of monetary policy. The MCI, measu
of the exchange rate, and short-maturity interest rates are obvious cand
for Canada. In the United States the federal funds rate is frequently us
empirical studies as an indicator of policy stance. Variations on these the
include real short-maturity interest rates and spreads between long-
short-maturity rates. Measures of money and reserves are other ob
candidates. The four variables that Fung and Yuan include in their po
block are real M1, the term spread, the overnight rate, and the exchange

Fung and Yuan define the stance of monetary policy as a lin
combination of these four variables, normalized by a quantitative measu
neutral. Is this reasonable? Perhaps not, according to Fung and
themselves. In their introduction they note that the MCI can be interpre
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as a measure of the ease or tightness in monetary conditions relative
base period, but they criticize interpreting the MCI as a stance mea
because the MCI reflects non-policy-related changes in the interest rate
exchange rate. In their words, “the stance of monetary policy should cap
only central bank actions” (page 234). But does the newly propo
definition of the stance satisfy this condition? Because the propo
definition also may reflect non-policy-related changes in money, inte
rates, and the exchange rate, it may not satisfy this condition. However,
concern may not be problematic, given the specific weight estimates in
paper and my discussion below (section 1.3).

1.2 Identifying structural shocks

Are the identifying assumptions reasonable? This is a standard issue
structural VAR techniques are used. The proposed stance measure
weighted combination of policy-block variables. Weights depend
identifying assumptions used to recover structural shocks in the po
block; different assumptions could result in different weights. Conseque
the results in their paper and my comments are contingent on the identif
assumptions that Fung and Yuan have made.

1.3 Policy stance versus the overnight rate

Do estimated weights provide any insight into the policy stance meas
Standard errors of estimated weights suggest that only the weight on
overnight rate is significantly different from 0. Furthermore, the estima
weight on the overnight rate is not significantly different from 1. Althou
Fung and Yuan did not examine it, I would be interested in knowing whet
the joint null hypothesis would
be rejected. If it were not rejected, then the empirical results would sug
that the overnight rate summarizesall the statistically significant
information about the stance of Canada’s monetary policy from a candi
list of variables including M1, the term spread, the overnight rate, and
exchange rate.

To graphically examine the extent to which the overnight ra
summarizes the relevant information about the stance of Canada’s mon
policy, I have prepared two figures. Figure 1 shows the overnight rate
the monetary policy stance measure before normalization. The
normalized stance measure was constructed as

,

H0: wM wTS wPFX 0 wRON, 1= = = =

wM M wTS TS wRON RON wPFX PFX+ + +
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Figure 1
Monetary policy stance (before normalization)
and the overnight rate
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Overnight rate
using Fung and Yuan’s full-sample estimated weights and data for
natural logarithm of real M1 (M), the term spread (TS), the overnight rate
(RON), and the natural logarithm of the Can$/US$ exchange rate (PFX).
The not-normalized stance measure differs from the overnight rate prim
by a level shift. Variation in the two series is remarkably similar.

Figure 2 shows the normalized monetary policy stance measure a
normalized version of the overnight rate. Each series is normalized
subtracting from the not-normalized version of the series an 18-mo
moving average of its own past values. The two series are almost iden
These results suggest that Fung and Yuan (page 249) understate
conclusions when they find that “the overnight rate contains the m
significant amount of information about policy stance.” In fact, it appe
that the overnight rate containsall the policy block’s information about
policy stance.

2 Quantifying Neutral Policy

My second set of comments addresses the procedure Fung and Yuan
quantify neutral policy (i.e., to normalize the stance measure). With
normalization the stance measure provides some information on therelative
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Figure 2
Normalized monetary policy stance and overnight rate
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policy stance
stance of policy, but does a poor job of describing itsabsolutestance. For
instance, a specific value of the overnight rate might represent “easy” po
when expected inflation is high, but “tight” policy when expected inflation
low (Bernanke and Blinder 1992). The not-normalized stance measure
help establish whether policy is tighter or easier than in a not-distant pe
when inflation expectations were similar, but it isn’t very helpful
establishing whether policy in any given period is tight or easy.

My main criticism lies with Fung and Yuan’s empirical definition o
neutral monetary policy. I don’t think that their empirical representat
corresponds to their conceptual definition. Empirically, neutral monet
policy is defined as an 18-month moving average of the not-normali
stance measure.2 Conceptually a neutral monetary policy stance is defin
as consistent with constant inflation in the medium run.3

Fung and Yuan’s stance measure is normalized so that 0 is
benchmark of neutral monetary policy. Since their normalization proced
subtracts an 18-month moving average of the not-normalized sta

2. Bernanke and Mihov normalized their policy stance measure by subtracting from
36-month moving average of its own past values. Consequently, similar concerns to
raised in this section may apply to Bernanke and Mihov’s normalization.
3. I prefer the conceptual definition of neutral to the empirical definition. In general, I d
support using moving averages as representative of a neutral benchmark for normaliz
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measure from itself, they are defining a neutral stance as the 18-m
moving average. For this to be consistent with their conceptual definitio
neutral, they are assuming that average policy over every 18-month peri
neutral and consistent with constant inflation in the medium run.

I believe that this assumption is unreasonable. Presumably, if ave
policy were consistent with constant inflation over a moderate horizon, t
roughly stable inflation rates should be observed. However, inflation r
moved considerably in 1971–82 and 1991–92. Average policy over
18-month periods before and during most of these intervals was likely
consistent with constant inflation. In contrast, inflation rates were relativ
stable from 1983 to 1990 and from 1992 to 1999. It might be reasonab
assume that policy was, on average, consistent with constant inflation o
portion of these two subsamples. This might explain why, as the mid
panel of Fung and Yuan’s Figure 4 shows, their stance measure seem
provide information on the direction of future inflation movements over
period 1985 to 1990.

Although I disagree with the empirical representation of neut
policy as an 18-month moving average of the not-normalized sta
measure, Fung and Yuan’s stance measure does resemble other pro
indicators of the stance. Figure 3 (in this paper) compares the norma
overnight rate with the overnight rate, the difference between the t
spread and its sample mean, and the difference between the real ove
rate and its sample mean.4 Fung and Yuan’s measure is not included becau
it is virtually identical to the normalized overnight rate. High-frequen
variation in all four series is similar—most likely because the overnight ra
or another short rate, is the dominant source of high-frequency variatio
all four series. The lower three measures in the figure have been adjust
a way to suggest that positive values indicate tight policy and nega
values indicate loose policy. Although these three measures are sim
the signals from the series do not always agree. Divergence is greate
1972–73, 1982–84, and 1990–92—periods in which the level of inflat
changed considerably.

Concluding Comments

Fung and Yuan set out to empirically answer a very important quest
What is the stance of monetary policy? I suggest two modifications to t
conclusions. First, the empirical results suggest that the overnight
summarizesall relevant information about the stance of monetary policy

4. The real overnight rate is constructed as the difference between the overnight ra
inflation over the previous 12 months.



Discussion: Kozicki 277

the
the
e of

ted

tary

Figure 3
Comparison of measures of the stance of monetary policy
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Canada—given the variables they included in the policy block and
assumptions they made to identify structural policy shocks. Second,
proposed stance measure provides information on the relative stanc
policy, but it would be premature to claim that the difficulties associa
with identifying the absolute stance of policy have been solved.
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General Discussion
Comments by both Frank Smets and Sharon Kozicki had referred to
choice of variables that Ben Fung and Mingwei Yuan consider in the po
block—the overnight rate, M1, the term spread, and the price of fore
exchange. In addressing the issue of the relative information these
financial variables contain, Fung argued that their choice reflects his
Yuan’s intention to capture several channels for the transmission mecha
of monetary policy: the interest rate channel, the money channel, the c
channel, and the exchange rate channel.

Responding to the discussants’ comments regarding the identifica
scheme he and Fung use, Yuan noted that by relaxing the restrictions o
weights of the four variables, he and Fung are attempting to relax p
restrictions on these variables. Fung underlined the difficulty of impos
the right restrictions. The model is allowed to decide upon the ri
identification scheme so that the authors may use the data as an indica
the right identifying assumptions.

Fung and Yuan’s partial use of Blinder’s (1998) approach w
another subject discussed by Smets, who had suggested a more com
application of Blinder’s methodology. While mentioning that a certa
amount of work already in progress at the Bank of Canada is attemptin
estimate the neutral interest rate, Yuan noted that the framework they u
their paper allows them to easily capture different types of shocks to
economy, such as technology shocks incorporated in output or price sh
incorporated in the CPI. Isolating this type of shock from monetary pol
shocks could yield insights into the transmission mechanism of mone
policy.
278

*  Prepared by Marllena Ifrim.
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Fung and Yuan’s finding that the overnight rate contains almost
relevant information about the stance of monetary policy prompted Koz
to remark that this result should be conditioned on the variables in the po
block and the identifying assumptions. Replying to comments about
relative, as opposed to absolute, character of the proposed measure
stance of monetary policy, Yuan highlighted the major difficulties still faci
analysts in defining neutral policy. However, the usefulness of havin
reliable relative stance for monetary policy, especially in a context whe
monetary policy regime changes as a result of financial innovations, ren
value to their exercise.

Referring to the informational content of the overnight ra
Seamus Hogan was puzzled by Fung and Yuan’s conclusion that
overnight rate summarizes 99 per cent of the information relevant to
monetary policy stance. He noted that a stance measure should be zero
monetary policy is neutral, and a given deviation should have the s
meaning in any given period. Reminding the audience that the MCI
difficult concept to use because the equilibrium exchange rate is so unce
and variable, he pointed out that the MCI does not have the same mean
any given period. Hogan also said that the finding about the overnight
may indicate difficulties in identifying the neutral policy level of the oth
three financial variables rather than a lack of information (relevant to
policy stance) within these variables.

In addressing these comments, Yuan referred to the concep
difference between the MCI and the monetary policy stance, arguing tha
stance is solely controlled by the monetary authority, whereas the M
reflects an overall condition of the economy. He emphasized that
overnight rate’s dominance is an empirical result and that their method d
not restrict a priori other variables’ influence.
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	Introduction
	In this paper we construct a quantitative measure of the stance of monetary policy in Canada usin...
	Currently the Bank uses the monetary conditions index (MCI) as an operational guide for policy. T...
	The MCI can also be interpreted as a measure of the ease or tightness of monetary conditions rela...
	Much of the existing work related to measuring policy stance is VAR- based, following Sims’s (198...
	Recently, Bernanke and Mihov (1998) suggested a VAR method- ology that can include all the policy...
	In this paper we apply the Bernanke and Mihov (1998) methodology to Canada. The stance of monetar...
	We consider four financial variablesæM1, the term spread, the overnight rate, and the exchange ra...
	After estimating the model, we construct a stance measure that includes both the endogenous and e...
	The rest of our paper is organized as follows. The VAR-based methodology is discussed in the next...

	1 Methodology
	Our methodology follows that of Bernanke and Mihov (1998). Suppose that the “true” economic struc...
	, (1)
	, (2)
	where , , , , and are square coefficient matrices. Equations (1) and (2) partition the variables ...
	Most of the recent VAR work on measuring monetary policy has considered only a single variable, w...

	, (3)
	which may be interpreted as the policy reaction function. The central bank sets policy after obse...
	For a single measure of policy stance in the United States, for example, Bernanke and Blinder (19...
	In this paper we consider the case that no unique indicator of policy exists, or that even if a s...
	When has more than one element, suppose that one element of the set of shocks in equation (2) is ...

	, (4)
	. (5)
	Suppose that we estimate equations (4) and (5) by standard VAR methods and then extract the compo...

	(6)
	Equation (6) can be rewritten, dropping subscripts and superscripts, as

	(7)
	Equation (7) is a standard structural VAR system that relates observable VAR-based residuals U to...

	. (8)
	The dynamic responses of all variables to the policy shock can then be examined by the associated...
	Given the estimated coefficients of the VAR, we can also obtain the following vector of variables:

	, (9)
	which are linear combinations of the policy indicators, The orthogonalized VAR innovations of the...


	2 The Model
	To apply the Bernanke-Mihov methodology, the most important decision is which variables should be...
	To apply the Bernanke and Mihov (1988) methodology to Canada, we make the following modifications...
	Money demand: (10)
	Money supply: (11)
	Overnight rate: (12)
	Exchange rate: (13)
	Equation (10) relates the innovation in the demand for money (negatively) to the innovation in TS...
	Equation (12) describes how the Bank sets the overnight rate. This equation assumes that the Bank...
	We can write the relationship between and as [see equation (7)]:

	(14)
	We can then invert relationship equation (14) to determine how the monetary policy shock, depends...

	, (15)
	where
	,
	,
	,

	and
	.

	Equation (15) shows that the monetary policy shock is a linear combination of all the VAR residua...
	The model has 14 unknown parameters (including 4 shock variances) to be estimated from 10 residua...
	In this paper we focus only on just identifying the model. To achieve just identification we must...

	, (16)
	where
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	.

	The first three restrictions imply that the innovation in the exchange rate does not respond to a...


	3 Data and Estimation
	To estimate the model we need to specify the non-policy variables and the policy variables In all...
	Since the VAR model is identified by imposing contemporaneous restrictions, monthly data are more...
	The models are estimated by a two-step, efficient GMM procedure. In the first step the coefficien...

	4 Results
	4.1 Estimation results
	The full sample runs from 1971M1 to 1999M3. The estimation results are reported in panel A of Tab...
	The parameters and in the overnight rate equation are not statistically significant. The paramete...
	The estimated weights for the four policy variables ( and ) in the stance measure are also report...
	Parameter instability is always a concern for time-series analysis because of changes in monetary...
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	4.2 Impulse responses to monetary policy shocks
	Our purpose is to derive a good measure of monetary policy stance. The orthogonalized innovation ...
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	Column A in Figure 2 shows the results for the full sample. Following an expansionary policy shoc...
	Columns B and C in Figure 2 show the responses for the two subsamples. The responses of the overn...

	4.3 Exogenous monetary policy shocks
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	Our measure in Figure 3 shows that policy was tighter than expected from late 1988 to 1991, then ...

	4.4 Measure of policy stance
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	These graphs should be interpreted with caution, since price level and output are determined by t...
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	In the 24-year period from 1974 to 1998, we find that demand shocks have dominated for about 13 y...

	Conclusion
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