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Abstract 

Previous empirical study on the effects of monetary policy shocks in small open 
economies has generated puzzling dynamic responses in various macroeconomic vari- 
ables. This paper argues that these puzzles derive from an identification of monetary 
policy that is inappropriate for such economies. To remedy this, it is proposed that 
a structural model  be estimated to explicitly account for the features of the small open 
economy. Such a model is applied to Canada with tightly estimated results overall. The 
dynamic responses to the identified monetary policy shock are consistent with standard 
theory and highlight the exchange rate as a transmission mechanism. 
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1. Introduction 

Under flexible exchange rates, the effects of domestic monetary policy shocks 
on the small open economy are often thought to revolve around interest rate 
and exchange rate effects. In the short run, an unanticipated fall in the money 
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supply is expected to increase the nominal interest rate (the liquidity or interest 
rate effect) and appreciate the value of domestic currency (the exchange rate 
effect). These effects derive from both monetary intertemporal optimization 
models (e.g., Obstfeld, 1981; Ho, 1993) and generalizations of the Mundell- 
Fleming model (e.g., Turnovsky, 1981; Marston, 1985; McCallum, 1994). In such 
models, the monetary transmission mechanism occurs through the exchange 
rate and its effect on the trade balance, as well as through the interest rate as in 
closed economy models. 

Although policy discussion frequently proceeds as if these effects were well 
documented, empirical evidence has actually remained uncertain. Sims (1980) 
questioned the many restrictions of large structural models, and suggested the 
use of impulse responses from vector autoregressions (VARs) for policy analysis. 
Nevertheless identification, the ability to attribute the response of a certain 
variable to an economically interpretable shock, has remained a problem. 

Bernanke and Blinder (1992) argue that federal funds rate innovations, identi- 
fied from the recursive Choleski approach, are in some respects a better indi- 
cator of monetary policy shocks in the United States than are innovations in 
monetary aggregates. This argument is challenged by Gordon and Leeper 
(1994). They find that innovations in funds rates as well as in monetary 
aggregates produce some dynamic responses that are at odds with what is 
generally expected from monetary policy shocks. Otherwise, for the United 
States, the estimated responses of variables such as output and exchange rates to 
innovations in interest rates or monetary aggregates have usually been consis- 
tent with traditional monetary analyses (Sims, 1992; Eichenbaum and Evans, 
1995; Grilli and Roubini, 1995). 

The recursive approach to monetary policy identification makes some sense 
for the US because its economy is large and relatively closed. Compared to most 
countries in the world, movements in interest rates in the US are less likely to 
reflect foreign shocks, and the reaction of monetary policy to foreign shocks 
could be relatively small. Moreover, in closed economy models (e.g., Christiano 
and Eichenbaum, 1992), the monetary policy transmission mechanism is often 
viewed as operating primarily through the interest rate, not the exchange rate. 

The conditions that make the recursive identification approach to monetary 
policy relatively reasonable for the US are much less likely to be valid for 
smaller and more open economies. Central banks in such economies are likely to 
respond quickly to foreign variables, invalidating the assumption that the 
interest rate innovations are independent. It is not surprising, therefore, that for 
such economies this approach often generates puzzling exchange rate responses 
to interest rate innovations interpreted as 'monetary policy shocks': positive 
domestic interest rate innovations lead to a significant depreciation of domestic 
currency and other effects that seem inconsistent with theory. 

Sims (1992) analyzes five major industrial countries (not including Canada) 
in six-variable VARs and takes home interest rate innovations to represent 
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monetary policy shocks. For  several countries, positive interest rate innovations 
are associated with persistent increases in home price (the 'price puzzle') and 
depreciation of home currency (the 'exchange rate puzzle'). Grilli and Roubini 
(1995) use a very similar procedure to analyze the G-7 countries. For every 
country except the US, they observe home currency depreciation in response to 
positive home interest rate innovations. Racette and Raynauld (1992) analyze 
the Canadian case. Although employing identifying techniques beyond the 
Choleski approach, they also report home currency depreciation in response to 
contractionary monetary policy shocks. These findings suggest either that 
monetary policy influences these economies in different ways than theory 
suggests, or that monetary policy has not been successfully identified in many 
open economies. 1 

To address these empirical puzzles for the relatively small open economy, this 
paper applies a structural VAR approach, using Canada as a case study. The 
approach specifies an explicit monetary policy function, rather than relying 
solely on reduced form equations and Choleski techniques. This allows the 
differentiation of the policy reaction function from private sector responses to 
both policy actions and changes in foreign variables. Gordon and Leeper (19941 
and Sims and Zha (1995a) use the same general methodology to eliminate 
interest rate and price response puzzles sometimes found for the relatively closed 
US economy. 

Since the small open economy is likely to be quite sensitive to a variety of 
foreign variables, a broad set is included along with home variables. In addition, 
our specification differs from existing analyses by including trade flows. There- 
fore, this traditional channel for the transmission of domestic monetary policy 
shocks to the rest of the economy can be assessed. 

Canada is used as a case study because the United States essentially serves the 
role of rest-of-the-world to Canada and because Canada is also relatively small 
and open to the United States. This simplifies the specification of foreign 
variables, and allows us to focus on the identification of monetary policy in 
a small open economy setting. Since shocks from Canada probably have little 
effect on other countries, the US and foreign variables are treated as exogenous 
from Canada's point of view. 2 

Within the above framework, the effects of monetary policy shocks and their 
relative importance are then examined. Our principal findings are that following 
a contractionary monetary policy shock, home money stock falls while the 

McCallum ( 1994, p. 121) writes that the implication that contractionary monetary policy shocks 
tend to devalue the domestic currency 'is inconsistent not only with existing models but also with 
views that have been held by actual policy makers for many decades indeed, tor over a century'. 

ZBlock exogeneity has been applied before in small open economy analysis by Genberg el al. 
(1987) for Switzerland, and Racene and Raynauld (1992) for Canada. 
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nominal (and real) Canadian interest rate and the nominal (and real) value of 
Canadian currency rise. Consequently, there is no exchange rate or interest rate 
puzzle. In contrast to the strong interest rate effects in recent studies of US 
monetary policy (e.g., Gordon and Leeper, 1994), the Canadian interest rate 
response is weak while the exchange rate effect is strong. 3 The identified 
contractionary monetary policy shock also produces a short-run J-curve effect 
in the trade balance, a short-run decrease in output, and a negative response in 
the price level. These results therefore provide, for a small open economy, 
plausible effects from unpredicted monetary policy shocks. 

2. Data 

Our data run monthly from 1974 to 1993. Though Canada's float began 
during 1970, this sample avoids the oil price shock of 1973 and the unsettled 
period for the US dollar that preceded generalized floating. The data are from 
Statistics Canada's CANSIM data base and the IMF's International Financial 
Statistics (1FS) on CD-ROM. The 'home' (Canadian) variables include 'Exc': US 
dollar price of Canadian currency (IFS); 'MI': Canadian monetary aggregate 
M1, seasonally adjusted (CANSIM); 'R': Canadian three-month Treasury bill 
rate (IFS); 'P': Canadian consumer price index (IFS); 'y': Canadian industrial 
production, seasonally adjusted (IFS); 'Tx': total Canadian exports to the US 
(CANSIM); and 'Tm': total Canadian imports from the US (CANSIM). The 
'foreign' variables are 'y*': US industrial production, seasonally adjusted (IFS); 
'P*': US consumer price index (IFS); 'R*': US federal funds rate (IFS); and 
'Wxp*': world total exports commodity price index in US dollars (IFS). All the 
variables are logarithmic except for interest rates which are in decimal percent- 
ages. The Canadian dollar export and import values have been deflated by the 
Canadian consumer price index and are thus in terms of Canadian goods units. 
Each equation also includes seasonal dummies. 

3. A structural VAR model with block exogeneity 

3.1. Specification 

The gist of our specification is to extend the general methodology developed 
by Bernanke (1986), Blanchard and Watson (1986), and Sims (1986) to our 

3The importance of the empirical liquidity effect for identifying monetary policy in econometric 
models applied to a relatively large closed economy has been well addressed by Leeper and Gordon 
(1992) and the references therein. See also Pagan and Robertson (1995). 
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model  of the small open economy.  The  imposi t ion of block exogenei ty follows 
natural ly  f rom small open economy  models  and  helps identify the mone ta ry  
reaction function f rom the viewpoint  of  the small open economy.  It  also reduces 
the number  of pa ramete r s  needed to est imate the Canad ian  block. 

Let us begin with a general specification. Assume the structural  system is of 
a linear, s tochastic dynamic  form (omitt ing constant  and other  determinist ic 
terms): 

A(L)y ( t )  = ~:(t), (lj  

where y(t)  is an m x I vector  of observat ions,  A (L) is an m x m matr ix  polynomia l  
in the lag ope ra to r  L with non-negat ive  powers,  and ~:{t) is an m x / vector of 
s tructural  d is turbances  or shocks with 

,,(t) = [,,(tl-]Ls2(,)_i, A(L)=[ A;' A'~ (L'12 J [':"t)l. A - ~ ( L ) - '  r,(t) = (2) 

The  dimension of A l l ( L )  is ml x m l ,  AI2IL) ml ×m2, A22(L) m 2 ×m2, yl( t )  
rn I x 1, yz(t) m2 x 1, el(t)ml x l, and rz(t)mz x I where ml + m2 = m. It is assumed 
that  the coefficient matr ix  of L °, Ao, is non-s ingular  and that  t:(t) is uncorrelated 
with past  y(t - s) for s > 0. Fur thermore ,  

E[t:(t)~:(t)'ly(t - s), s > 0] = I, E[~:(t)[y(t - s), s > 0] = 0. 

The restriction A21 (L) = 0, the 'b lock exogeneity '  restriction, implies that  the 
second block y2(t) does not  enter into the first block Yl(t) either con tempo-  
raneously or for lagged values of  the variables in the structural  form (1). 

For  our  Canad ian  economy  model ,  Yl = (Exc, M 1, R, P, y, Tx, Tin)' and 
Y2 = (Y*, P*, R*, Wxp*) ' .  To  avoid potential ly unreasonable  restrictions, the 
non -Canad i an  block Y2 is simply kept  in its reduced form with normal iza t ion  in 
the lower- t r iangular ized order  of y*, P*, R*, and Wxp*. No  other  restrictions on 
the coefficients of lagged variables are imposed  in order  to let the da ta  reveal the 
pat terns  of responses and transmissions.  

As shown by Table  1, our  identification can be character ized by three 
categories: a money  market ,  an informat ion  market ,  and a p roduc t ion  sector. In 
the money  market ,  the m o n e y  demand  equat ion  is of the form M - P = y - :~R, 
which is often suggested in existing mone t a ry  analyses. 4 The  specification of the 
c o n t e m p o r a n e o u s  mone t a ry  policy equat ion (money supply) is based on the 
informat ion likely to be available within the mon th  to the mone ta ry  author i ty  
(here, the Bank of Canada) .  Dur ing  this period,  the Bank certainly has immedi-  
ate access to informat ion  on the exchange rate (Exc), interest rates (R and R*), 

4Alternatively, King et al. (1991) impose an estimated cointegrating relationship for money 
demand to model long-run restrictions. 
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Table 1 
Structural system of contemporaneous variables 

Money demand and supply equations 
dx(Ml - P ) -  d l y +  a i R  = e.d 
dzR + azM1 + a3Exc + a4R* + asWxp* = e.~ 

Information market equation 
d3Exc + aeMl + avR + asp  + agy + aloTx + alaTm + axzy* + a13P* + al4R* + alsWxp* = ei 

Production sector 
This subsystem is normalized in the lower-triangularized order of Tm, Tx, y and P 

the money stock (M1, from the reports of chartered banks), and commodity 
prices (Wxp*). In contrast, the Bank would be unable to observe the data on 
output, the general price level, or trade flows. This description of possible policy 
behavior also distinguishes the Bank of Canada reaction function from the one 
likely for the US monetary authority, because the US Federal Reserve is 
unlikely to react to changes in Canadian interest rates and money stock. Finally, 
it should be emphasized that this specification does not prevent the Bank of 
Canada from reacting to all the variables including output and price over 
subsequent months. 

The information market equation includes all ! 1 contemporaneous variables. 
Similar to the information equation in Sims and Zha (1995a) for the commodity 
market, ours captures the feature that in efficient foreign exchange markets 
exchange rates can possibly respond within the month to all relevant informa- 
tion in both the US and Canada. This equation is important in our identification 
of monetary policy because the data on exchange rates reflect indirectly other 
sources of information that may not be available within the month. 

Finally, the production sector is composed of the variables Tm, Tx, y, and P. 
The arrival and departure of imports and exports may be contemporaneously 
related to overall output and some instantaneous price setting. However, the 
contemporaneous US variables and the other financial variables including the 
exchange rate are excluded from the sector. Following the argument in Sims and 
Zha (1995a), these variables are probably related to production only through 
lags, reflecting trade contracts and advance production planning. Individual 
equations within this sector are simply normalized in the order of Tm, Tx, y, and P. 

3.2. Identification issues 

The potential advantages of our structural identification can be clarified 
by considering why the frequently used Choleski approach could produce 
the empirical puzzles noted in the introduction, particularly for the small 
open economy. The Choleski approach is simply a special case of numerous 
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identification schemes and is also an exactly identified model. It invokes a Wold 
causal chain or recursive ordering and therefore precludes simultaneous interac- 
tion among certain variables, constraining the Ao matrix to be triangular. For 
example, the monetary policy function implied by the Choleski normalization or 
ordering (e.g., Sims, 1992; Grilli and Roubini, 1995; Eichenbaum and Evans, 
1995) implies that policy does not respond to contemporaneous changes in the 
exchange rate. The monetary authority in a small open economy is, however, 
likely to respond very quickly to the exchange rate as well as to both home and 
foreign interest rates (McCallum, 1994). The recursive nature in the Choleski 
approach fails to allow for these features. A monetary policy shock identified by 
this approach may not really be independent of a response to some other factors 
such as exchange rate movements. 

The recursive approach with various orderings does indeed generate the 
exchange rate puzzle when applied to our data. As an example, Fig. 1 presents 
the interest rate and exchange rate responses for the ordering (y*, P*, R*, Wxp*, 
Tin, Tx, y, P, R, M1, Exc). In column 1, the positive US interest rate shock, 
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0.004 , 0 .0036 - 

0 .003 

0.002 

,~ o.ool 

~.  0.000 

-0.001 

-0.002 
\1 \ /  

\ 

5 10 15 20 25 30 35 40 45 

0.0030 I / 

0 .0024 I ~ i ~ 

D~ 0.0018 ~ ~ x I \ /  

~ o.oo,2 ' / _ \ ~  / .... 

O.O00B , \ i x  I I ~ l \ j  " /  

-0 .0000 ~ " \  ? \ ^ ~ i 

- 0 1 0 0 1 2  ~ T 3  J ~ l  ] l ~  i T I , i [ i i i  T ] ~ j ]  ! i i I [ [ ] ~ T  

5 10 15 20 25 30 35 40 45 

0.0018 

0.0008 

0 .0000  

-0.0009 

~ - 0 . 0 0 1 0  

~ -0.0027 

~ -0.0036 

-0.0045 

-0.0054 

-0.0063 

\ 

' \ 

~ 1 1  T H T ~ H  f I I I I w r T ~ T r ~  H i I I v r r n ~  i 
5 10 15 20 26 30 35 40  45  

0 .0070  

0.0000 

0.0025 

~ .  O.O00O 

-0.0025 i 
i 

- 0 . 0 0 5 0  

. . . . . .  L 
i 

i 
/ /  

/ 

/ 
/ 

/ 

5 10 15 20 25 80 35 40 45  

Fig. 1. Dynamic responses for the model with the Choleski approach. Intervals between the two 
dashed lines contain two standard errors. 
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typically interpreted as a negative monetary policy shock, depreciates the Cana- 
dian dollar thus appreciating the US dollar. Characteristic of the approach when 
applied to the US, there is no puzzle. However, the positive Canadian interest rate 
shock in column 2 appears to depreciate Canadian currency, which is a puzzle. 5 

An identified approach that allows for simultaneity has the potential to 
generate more credible results. Our  identified monetary policy equation allows 
monetary policy to react contemporaneously to a variety of domestic and 
foreign variables whose data are likely to be immediately available to the policy 
maker. In addition, the interaction of these variables with the others in our 
information equation allows for further indirect contemporaneous monetary 
reactions. If the economy being modeled nevertheless has the recursive features 
of the Choleski approach, the estimated coefficients in Ao that reflect simulta- 
neous relations will become zero asymptotically. 

Kim and Roubini (1995) follow a similar strategy in allowing contempor-  
aneous interaction between domestic monetary policy variables and the ex- 
change rate for the non-US G-7 countries. This could explain why they have 
many fewer price and exchange rate puzzles in their reported responses to the 
identified monetary policy shocks than other recent papers concerning these 
countries. At the same time, however, they assume that the central banks in 
these countries do not respond contemporaneously to changes in any foreign 
interest rate, such as the US rate. Much less successfully, Racette and Raynauld 
(1992) allow the Bank of Canada to react contemporaneously to variables such 
as the Canadian and US G D P  deflators and US GDP,  which cannot be 
observed immediately. Yet they do not allow the Bank to react to the exchange 
rate which is available daily. This may explain their empirical puzzles. 

Finally, our inclusion of more foreign variables than in other empirical works 
is likely to be important  for correct identification and specification. It allows not 
only a potentially better identification of contemporaneous interactions but also 
a richer set of lagged responses. Kim and Roubini's (1995) specification does 
not, for example, model responses to foreign output and prices that would be 
important  in small open economies such as Canada. 

3.3. Results Jbr contemporaneous coefficients 

Let us begin the analysis of our own results with the contemporaneous 
coefficients and their standard errors. 6 The estimated coefficients for the 

5Results were quite similar for a variety of other orderings. 

6The standard errors of the coefficients are computed from the Hessian matrix of log likelihood at 
the maximum. The complete model passes tests for both sample stability and identifying restrictions 
including block exogeneity. The chi-square statistic with 364 degrees of freedom is 346.1. See 
Cushman and Zha (1995) for details. 
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Table 2 
Estimated contemporaneous coefficients 

441 

Money demand 
(stand. error) 
Money supply 
(stand error) 
Information 
(stand. error) 

21.06(MI - P) - 21.063, + 2.75R = ~:~ 
(9.79) (9.79) (0.13) 
1.53R -- 113.55M1 + 163.63Exc + 0J6R* 10.87Wxp* - ~:~ 
(0.29) (20.90) (21.57) (0,23) (5.48) 
133.98Exc + 133.50M1 + 0.77R 7tl.50P 19.263, + 40.98Tx 
(30.02) (20.93) (0.46) (43.52) (10.09) (6.99) 
- 19.40Tm + 29.73y* 230.45P* - 0.35R* 1.08Wxp* = ~:~ 

(7.45) (21.43) (61.79) (0.26) (5.74) 

product ion  sector are not  displayed because there are no separate structural 
interpretations for the individual equat ions within this subsystem block. The 
remaining coefficient estimates are reported in Table 2. Unlike conventional  
presentation, they are not  normalized because the max imum likelihood (ME) 
estimation is invariant to the normal izat ion of each equation. One  can therefore 
examine the precision of all the individual estimates. The large number  of 
significant coefficients that  reflect simultaneity is a sign that  the recursive 
identification would be erroneous because the Ao coefficients are clearly not 
triangular. 

In Table 2, the estimated money demand and supply equat ions have reason- 
able economic  interpretations. The con temporaneous  interest elasticity of 
money demand  matches theoretical expectations and is statistically significant. 
In the money  supply or  policy reaction function, both the money stock and the 
home interest rate enter significantly at less than the 0.01 level, and the home 
interest elasticity of  money  supply is positive. This is consistent with a policy 
reaction for the current  period where the central bank increases the money  stock 
to offset high interest rates (interest rate smoothing). The exchange rate coeffi- 
cient is also positive and highly significant, consistent with the Bank of  Canada  
increasing the money  stock to offset currency appreciat ion (leaning against the 
wind). The negative coefficient for Wxp*, significant at the 0.05 level, suggests 
that  the Bank of Canada  also responds quickly to information on potential 
inflationary pressure: the money supply is reduced when world commodi ty  
prices rise. The coefficient for R* is insignificant, but this does not  prove that the 
Bank of Canada  is uninterested in the foreign interest rate. The coefficients for 
the Canadian  and US interest rates are highly correlated in the monetary  policy 
equation. 7 

~See Cushman and Zha (1995) for details. 
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In the information equation, the coefficients for the exchange rate, the home 
money supply, imports, exports, and the foreign price level are all statistically 
significant at the level of less than 0.01. The coefficients for P and y are 
significant at about the 0.05 level. All these results are consistent with a quick 
response of the exchange rate to these variables. 

3.4. Interpreting the effects of  monetary policy from the data 

Let us now focus on the dynamic responses of Canadian variables to a posi- 
tive standard deviation disturbance in the monetary policy equation, interpreted 
as a contractionary Canadian monetary policy shock. The responses along with 
error bands are shown in Fig. 2. 8 The sharp decline in the money stock is 
accompanied by an immediate and significant appreciation of the Canadian 
dollar that lasts about  twelve months - the exchange rate effect. The nominal 
home interest rate first rises briefly by a small (but statistically significant) 
amount.  Its deviation from the zero line is then statistically insignificant for 
most of the remaining four-year horizon. We also calculate the real exchange 
rate from the consumer price index responses and the real interest rate from the 
forecasted three-month-ahead inflation rate responses. The results show that the 
real values move very similarly to the nominal ones. Consequently, there is no 
puzzle here about  the relationships among a monetary policy shock, interest 
rate responses, and exchange rate responses. 

Additional consequences of the monetary policy shock can be seen in Fig. 2. 
First, the contraction of the money stock seems relatively persistent. The price 
level responds gradually and negatively (except for a slight positive response in 
the second month), though the response is neither strongly significant nor large. 
Output  shows a statistically significant but relatively small decline for about six 
months. 

Our  results are consistent with the manner  in which a negative monetary 
policy shock generates such contractionary effects in traditional theoretical 
analyses. In the early months of Fig. 2, it appears to be the monetary contraction 
and real interest rate increase that adversely affect the economy. Meanwhile, 
while the currency appreciates, exports fall. However, imports  as valued in 
Canadian currency fall even more before rising; the initial fall is consistent with 
both the valuation effect from cheaper foreign currency and the decline in home 

SThe VAR is estimated with a lag length of twelve months. The complete set of impulse responses 
for our model is available upon request. The error bands are computed according to the Bayesian 
method suggested by Sims and Zha (1995b), with a modification to take into account the restriction 
of block exogeneity. See Zha (1996). The computation is based on 5000 Monte Carlo draws of which 
only 82 draws are discarded in order to keep the diagonal elements of drawn A0 positive. 
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Fig. 2. Dynamic responses to a contractionary monetary policy shock. Intervals between the two 
dashed lines contain two standard errors. 

income. 9 The net effect is that the real (domestic goods units) trade balance 
improves then worsens, a classic J-curve effect. By the time the trade balance 
worsens, the result is mostly to depress price. Toward the end of the time 
horizon, the money stock and price level are lower, and the remaining variables 
are not significantly different from their original levels. Thus, both the short-run 
and relatively long-run responses seem plausible for the small open economy. 

"By the fourth month,  Tm has fallen about 0.5%. Allowing for lags, more than half of this could be 
the wduation effect from the cheaper US dollar, down about 0.3% on average over the tirst tbur 
months  (assuming most  Canadian imports are denominated in foreign currency, and imposing our 
exogeneity condition that no US variables including its export price are affected). The remaining 
import decline is plausibly the response to the 0.2% fall in Canadian output  (and thus income} by the 
fourth month.  
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(Continued, Intervals between the two dashed lines contain two standard errors). 

Uncovered interest parity (UIP) is next investigated by calculating the 
response path of deviations from UIP. The deviation is defined as 
Z = R -  R * +  4(Excf-Exc), where E x c  f is the forecasted three-month-ahead 
exchange rate response. 1 o Fig. 2 shows somewhat significant negative deviations 
from zero for only 4 months in the entire four-year horizon. This basic confirma- 
tion of UIP, which contrasts with much of the literature, may reflect the 
importance of modeling contemporaneous monetary policy reaction. McCal- 
lum (1994) shows how regressions that ignore endogenous monetary policy 
reactions to interest rates and exchange rates can exhibit serious UIP violations, 
even when UIP is actually true. 

i°Multiplying the exchange rate change by four annualizes it for direct comparison with interest 
rates which are already in annual terms. 
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Fig. 2. (Continued, Intervals between the two dashed lines contain two standard errors). 

Finally, let us turn to the variance decomposit ions for Canadian output 
from various shocks, reported in Table 3. Since individual shocks for 
the production sector or for the foreign (US) economy are not identified, 
the decomposit ion is displayed only according to these two subsystems refer- 
red to as 'production' and 'foreign'. Among  domestic shocks, those from 
the production sector (four equations) and information sector (only one 
equation) are the primary source of output fluctuations. External shocks be- 
come the dominant source of domestic output fluctuations after 12 months: 
a similar finding can be found in the reduced form model of Genberg et al. 
(1987). 

Monetary policy shocks have relatively little impact on Canadian output, 
especially after 12 months.  This finding agrees with the results in Bernanke and 



446 D.O. Cushman, "1~ Zha /Journal o f  Moneta~ Economics 39 (1997) 433-448 

Table 3 
Decomposition of forecast variance for output 

Money Money 
Months  Informat ion  Demand Supply P roduc t ion  Foreign 

1 0.00 0.00 0,00 100.00 0.00 
6 2.89 0.75 2.75 40.29 53.31 

12 4.07 0.47 1.00 20.30 74.33 
18 3.06 0.37 0.67 16.70 79.19 
24 4.27 0.31 0.74 22.17 72.51 
36 5.76 0.22 0.64 18.98 74.41 
48 4.08 0.31 0.61 20.82 74.17 

Note: Initial responses take place at month 1. 

Mihov (1996) and Sims and Zha (1995a) for the US, and in Kim (1995) for other 
industrial countries than Canada. However, as noted in Sims and Zha (1995a), 
the evidence that unpredicted monetary policy disturbances have no major 
effect on output by no means implies that endogenous monetary policy itself is 
ineffective. 1 

4. Conc lus ion  

The effects of unpredicted monetary policy disturbances in the open econ- 
omy have remained an unsettled empirical issue in the recent literature. 
For the United States, credible results have been found for innovations identi- 
fied as domestic monetary policy shocks. For many other economies, 
however, the estimated responses of exchange rates and other variables to 
such innovations have often contradicted standard theory. These puzzles 
probably arise from an identification procedure that is not suitable for 
most other countries because they are relatively small and open compared to 
the United States. In contrast, the present paper identifies monetary 
policy within a structural model that explicitly accounts for endogenous 
policy reaction in the small open economy. The estimated responses pre- 
sented here for Canada are consistent with standard theory, suggesting 
that this identification procedure is a promising approach for other such 
cases. 

l~See Cushman and Zha (1995) for some tentative evidence on this issue. 
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