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Introduction 

The main purpose of this paper is to review and interpret the use of a Monetary 
Conditions Index (or MCI) by central banks in the conduct of monetary policy. Numerous central 
banks, governmental organizations, and businesses now calculate an MCI as an indicator of the stance 
of monetary policy. Two central banks, those for Canada and New Zealand, use their MCIs as 
operational targets. 

This paper describes and defines the concept of an MCI, summarizes how central banks 
implement MCIs in practice, reviews some of the operational and conceptual issues involved, and 
evaluates the sensitivity of MCIs to an inherent source of uncertainty in their calculation. Empirically, 
this uncertainty typically results in MCIs that are uninformative as indicators of monetary conditions, 
so some possible alternatives are briefly considered. 

1. A Monetary Conditions Index in practice 

Several central banks calculate a Monetary Conditions Index for use in monetary policy. 
Empirically, an MCI is a weighted average of changes in an interest rate and an exchange rate relative 
to their values in a base period. The weights on the interest rate and exchange rate reflect the estimated 
relative effects of those variables on aggregate demand over some period, often approximately two 
years. MCIs are currently used as indicators of monetary conditions and as operational short-run 
targets for monetary policy. 

A Monetary Conditions Index has several attractive features. Its motivation is simple: 
exchange rates influence aggregate demand, especially in small open economies. Thus, focusing on 
exchange rates as well as interest rates may be important in understanding an economy's behavior, and 
so in policymaking. Also, an MCI is easy to calculate. For central banks, an MCI is an intuitively 
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appealing operational target for monetary policy. It generalizes interest-rate targeting to include effects 
of exchange rates on an open economy, and it serves as a model-based policy guide between formal 
model forecasts. For institutions other than central banks, an MCI as an index per se may capture both 
domestic and foreign influences on the general monetary conditions of a country. 

MCIs have gained widespread use. The central banks of Canada, New Zealand, Norway, 
and Sweden each have published an MCI and, to varying degrees, use their respective indexes in the 
conduct of monetary policy. Additionally, the International Monetary Fund (IMF) and the 
Organisation for Economic Co-operation and Development (OECD) calculate MCIs for evaluating the 
monetary policies of many countries; and firms such as Deutsche Bank, Goldman Sachs, JP Morgan, 
and Merrill Lynch publish MCIs to ascertain the general monetary environment in various countries. 

An MCI assumes an underlying model relating economic activity and inflation to the 
variables in the MCI, with the weights in the MCI reflecting the effects of the interest rate and 
exchange rate on aggregate demand. Being model-based, those variables' effects are estimated, and 
the corresponding coefficients have an associated uncertainty from estimation. This paper shows that, 
empirically, this uncertainty typically renders MCIs uninformative for their ostensible purposes. 

Sections 2 and 3 provide a foundation for understanding MCIs in practice, and hence for 
understanding how estimation uncertainty impinges on their use. Section 2 describes and defines the 
Bank of Canada's Monetary Conditions Index, summarizes how the Bank utilizes its MCI in 
conducting monetary policy, reviews some operational considerations, and documents MCI usage by 
other institutions and for other countries. Section 3 analyzes two facets in the design of an MCI: the 
choice of weights and variables, and the assumptions of the underlying empirical model. Section 4 
presents confidence intervals of estimated relative MCI weights derived from models for Canada, New 
Zealand, Norway, Sweden, and the United States. In light of the (often) extreme uncertainty present in 
calculating MCIs, Section 4 then considers some possible alternatives. While intuitively appealing, an 
MCI appears fraught with difficulties as an indicator of monetary stance and as an operational target 
for monetary policy. 

A previous paper, Eika, Ericsson, and Nymoen (1996a), derives analytical and empirical 
properties of MCIs in an attempt to ascertain their usefulness in monetary policy. The current paper 
complements Eika, Ericsson, and Nymoen (1996a) by focusing on the practical implementation of an 
MCI and the degree to which implementation is affected by uncertainty in the estimated weights. 

2. Construction and use of MCIs 

The concept of a Monetary Conditions Index was developed at the Bank of Canada and 
has been used there more extensively than elsewhere, so this section begins by describing the Bank's 
MCI (Section 2.1), its implementation in practice (Section 2.2), and operational considerations 
(Section 2.3). Section 2.4 considers MCIs used by other institutions and for other countries. The 
discussion in the first three subsections relies heavily on Duguay and Poloz (1994), Poloz, Rose, and 
Tetlow (1994), and Longworth and Freedman (1995) for the role of the Bank's quarterly model in 
monetary policy; on the Bank of Canada (1994, 1995), Barker (1996), and Zelmer (1996) for details 
on the MCI itself; on Freedman (1994) for the justification of an MCI in monetary policy; and 
especially on Freedman (1995) and Thiessen (1995) for overviews encompassing all of these issues. 

2.1 Construction of the Bank of Canada's MCI 

For the last several years, the Bank of Canada has used an MCI as an operational target in 
setting monetary policy. This subsection defines the construction of the MCI, briefly describes its 
empirical underpinnings, and interprets the generated index. 

The Bank's MCI is a weighted sum of changes in the nominal Canadian 90-day 
commercial paper interest rate (R) and a nominal G-10 bilateral trade-weighted exchange rate index 
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(E), where both variables are relative to values in a base period. The weights on the interest rate and 
exchange rate reflect their estimated relative effects on Canadian output. The Bank of Canada uses 
weights of 3 to 1, interest rate to exchange rate. That is, a one percentage point increase in the interest 
rate induces three times the change in the Bank's MCI as would a 1% appreciation of the Canadian 
dollar. Algebraically, it is convenient to write the MCI as: 

MCIt=eR(Rt -R0) + Qe(et -e0), (1) 

where t is a time index, t = 0 is the base period, 9R and 0(, are the respective weights on the interest rate 
and the exchange rate, and variables in lower case denote logarithms. Thus, the calculated MCI 
depends upon the weights 0/(, and 9e, the measures of the exchange rate and the interest rate, and the 
base period. Usually, the exchange rate in (1) is in logarithms or in percent deviations from its baseline 
value, whereas the interest rate is in levels. Below, logarithms of the exchange rate generally are used, 
and the choice makes little difference for the countries and sample periods involved. 

The relative weight of 3 is derived from a range of econometric evidence on the 
determinants of aggregate demand. As discussed in Freedman (1994, pp. 469-70 and footnote 27), 
Duguay's (1994) results are typical of that evidence, so we focus on a representative regression from 
that paper, Duguay (1994, p. 50, Table 1, column 7): 

Ayt = +0.13 + 0.52AY* + O^SAY^ - OAO^RR, / g ]  - 0.15[A12^ /12] 

(0.13) (0.11) (0.11) (0.22) (0.12) 

r = 44[l980(l)-1990(4)] R2 =0.64 0 = 0.62% dw = 1.96. 

The series are all quarterly and include real Canadian GDP (Y) and real US GDP (K*); and A is the 
first difference operator.1 The real interest rate (RR) is constructed as the nominal 90-day commercial 
paper interest rate (R) minus the one-quarter lag in the annual rate of change of the Canadian GDP 
deflator (P). That is, RR, - R, - A ^ ,  ,. The real exchange rate (Q) is the product of the nominal 
bilateral US-Canadadian exchange rate (E, in US dollars per Canadian dollar) and the ratio of the 
Canadian GDP deflator to the US GDP deflator (P*): i.e., Q = E • (P/P*). Thus, an increase in Q 

— 2 /v represents an appreciation of the Canadian real exchange rate. The symbols T, R , a ,  and dw denote 
the sample size of the estimation period, the adjusted squared multiple correlation coefficient, the 
estimated equation standard error, and the Durbin-Watson statistic respectively. The coefficients are 
estimated by least squares, and estimated standard errors are in parentheses.2 

In (2), the ratio of the coefficients on the interest rate and the exchange rate is 
(-0.40)/(-0.15) or 2.67, which is virtually the relative weight of 3 used by the Bank of Canada. While 
the relative weight is based on estimated relations with real interest rates and exchange rates, the Bank 
applies the weight to an index with the corresponding nominal variables. Switching from real to 
nominal variables is convenient operationally, and it has been defended by the short horizon for 
MCI-based monetary policy and the near constancy of inflation and relative prices over that horizon. 

Figure 1 plots the Bank's Monetary Conditions Index. A decline in the interest rate 
increases aggregate demand and lowers the MCI, as does a depreciation of the Canadian dollar, so a 

1 The difference operator A is defined as (I-L), where the lag operator L shifts a variable one period into the past. Hence, 
for x, (a variable x at time i), Lx, = x,_x and so Ax, = xt-x More generally, Ajx, = {\-U )'xt. If i (or J) is undefined, it is 
taken to be unity. 

2 A minor notational and empirical discrepancy exists between (1) and (2), in that E in the former is the G-10 trade-
weighted exchange rate whereas E (through Q) in the latter is the bilateral US-Canadian exchange rate. This distinction is 
maintained below. MCIs for Canada use the G-10 trade-weighted exchange rate, whereas regressions for Canada use the 
bilateral US-Canadian exchange rate. Choice between the two exchange rates should make only a minor difference: the 
US-Canadian exchange rate dominates the G-10 trade-weighted exchange rate, with the former receiving a weight of over 
80% in the latter. 
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Figure 1 

The Canadian MCI evaluated at a relative weight of 3 
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Figure 2 

The components of the Canadian MCI: the 90-day commercial paper interest rate and 
the logarithm of the exchange rate 
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fall in the index is interpreted as a loosening of monetary conditions. As a policy indicator, the MCI 
aims to keep track of both interest rate and exchange rate movements and their effects on aggregate 
demand. From 1990 through 1993, the MCI fell steadily, signaling a general loosening of monetary 
conditions. In 1994 and early 1995, conditions tightened. Thereafter, the index resumed falling. 

In Figure 1 and in all other figures of MCIs herein, each MCI is scaled such that its 
weights sum to unity, i.e., 0^ + 0̂  = 1. A plotted MCI is thus always in units equivalent to the interest 
rate, measured as a fraction, thereby permitting easy interpretation of and comparison across different 
MCIs. For instance, the decline in the Canadian MCI from 1990 to 1994 is interpreted as the 
equivalent of a 12 percentage point (1,200 basis point) decline in the interest rate. Roughly half of this 
decline is due to the 20% depreciation of the Canadian dollar over that period, leading to Figure 2. 

Figure 2 shows the two components of the MCI: the nominal 90-day commercial paper 
rate and the logarithm of the nominal G-10 trade-weighted Canadian dollar. During 1990 and 1991, 
the Canadian dollar remained relatively constant while the interest rate declined, with the latter 
variable being primarily responsible for the fall in the MCI. In 1992 and 1993, both variables moved 
downward, with both contributing to the MCI's continued fall. From 1994 onward, the two variables 
have moved in opposite directions, offsetting each other's movements to some extent. 

2.2 The Bank of Canada's MCI as an operational target 

The Bank of Canada has used its MCI as an operational target for several years. This 
subsection describes how the Bank has done so, focusing on the role played by the Bank's 
econometric model. 

The Bank of Canada calculates a desired or target path for the MCI from interest rate and 
exchange rate forecasts from the Bank's Quarterly Projection Model (or QPM). The QPM includes 
equations for output growth (similar to (2)), inflation, and the exchange rate. In the model, interest 
rates and exchange rates influence output, which in turn influences inflation through a Phillips curve 
relationship. The exchange rate is determined through an uncovered interest rate parity condition with 
a risk premium. Additionally, the model incorporates a monetary response function, which is designed 
to bring inflation back to the midpoint of the Bank's inflation target range within a specified time, and 
subject to smoothness constraints on the path of the interest rate. Currently, the Bank has an inflation 
target range of 1 to 3% per annum at 6 to 8 quarters out. From the model, the Bank derives a solution 
for the future paths of the interest rate and exchange rate, consistent with the inflation target. The 
desired path for the MCI is then calculated from those paths on the interest rate and exchange rate.3 

If, in the short term - from week to week - the actual MCI rises above (or falls below) its 
target path, this is interpreted as a tightening (or loosening) of monetary conditions relative to those 
anticipated and desired, and the Bank considers responding. In effect, the MCI is a convenient 
short-hand calculation for how to adjust interest rates if the exchange rate moves sometime between 
adjacent formal (quarterly) forecast rounds with the QPM. Operationally, at weekly and mid-quarter 
meetings, the MCI serves as a starting point in policy discussions, in which the Bank looks at 
developments that have occurred since the beginning of the quarter in deciding whether to adjust 
policy. The Bank then may also make adjustments to the desired path of the MCI. 

Gordon Thiessen, Governor of the Bank of Canada, summarizes the role of the MCI at the 
Bank, as follows: 

... we [at the Bank of Canada] aim at a path for monetary conditions that would bring 
about a path for aggregate demand and prices consistent with the control of inflation. 

Thiessen (1995, p. 54) 

3 In practice, the Bank controls the overnight interest rate, which is closely linked to the 90-day commercial paper interest 
rate. For the most part, the discussion below ignores the distinction between the Bank's actual policy instrument and what 
constitutes a very short-term operational target. 
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Charles Freedman, Deputy Governor of the Bank of Canada, provides additional details: 

In the last few years, the Bank of Canada has used the concept of monetary 
conditions (the combination of the movement of interest rates and the exchange rate) as 
the operational target of policy, in much the same way as short-term interest rates were 
used in the past. 

... The objective of monetary policy over the next three years or so is to maintain the rate 
of inflation within a band of 1 to 3 per cent. The quarterly Bank of Canada staff 
projection takes into account such factors as the movements in foreign variables and 
domestic exogenous variables as well as the momentum of the economy, and sets out a 
path for monetary conditions that will result in the rate of inflation six to eight quarters 
ahead being within the Bank's target band. ... One can think of this path [of the MCI] as 
the desired or target path for monetary conditions. 

Freedman (1995, pp. 53, 54, 56) 

Three qualifications should be noted. First, while the QPM is the foundation for 
generating the forecasts, additional analyses of the domestic and foreign economies also play a role, 
with iterations between sectoral specialists and the QPM resulting in judgmentally adjusted forecasts. 
Second, the forecasts are conditional, both on the Bank's views of future domestic monetary and fiscal 
policy and on its views of future foreign economic outcomes. Third, there are operational 
considerations, as described in the next subsection. 

2.3 Operational considerations 

Implementing an MCI as a target involves practical, operational considerations, which are 
reflected by the Bank of Canada's experience. These considerations include both the timing of policy 
adjustments and the role of additional information in the policy process. Timing, or "tactical" 
considerations, has sometimes made an MCI a difficult operational target to achieve. 

The Bank has a desired path for the MCI. If the actual MCI is "off course", then the Bank 
tries to move it back on track as quickly as is tactically possible. "Tactically" is the operational word 
here, in that the Bank sometimes has allowed actual and desired MCIs to differ for considerable 
periods - of a quarter or more. The Bank has explained such episodes by arguing, for example, that 
observed exchange rates were out of line relative to fundamentals, as the Bank believed happened with 
transitory reactions to the Quebec problem. In such situations, the calculated index may not accurately 
reflect intended or actual monetary conditions. Freedman (1995) provides a lucid account of this 
problem: 

. . .  Suppose an easing of monetary conditions was appropriate, but there was a great deal 
of uncertainty and nervousness in the exchange market. ... In such circumstances, the 
Bank would delay any decision to ease monetary conditions because of the risk that an 
action to reduce the overnight rate could result in significant weakness in the exchange 
market and lead to the buildup of extrapolative expectations in that market, followed, as 
we have so often seen in Canada in recent years, by an increase in interest rates in the 
money market and the bond market. In effect, an attempt to ease monetary conditions 
could, via the interaction of developments in the exchange market and domestic financial 
markets, result in an outcome where monetary conditions ended up tighter and not easier. 
Thus, the tactical aspect involves choosing the timing of changes to avoid undesired 
market-driven outcomes, (p. 58) 

Timing is clearly an issue. Furthermore, market conditions and the market's responses to Bank actions 
may simply prevent the Bank from achieving its target, at least in the short or medium term. 

The MCI is central to the Bank's decision process, in which the use of the MCI is viewed 
as interest-rate targeting, adjusted for exchange-rate effects on aggregate demand in a small open 
economy. That said, inputs additional to the MCI do influence the Bank's policy decisions, as 
Freedman (1995) indicates: 
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... While the [model-based path for the MCI] recommended by the staff is a crucial input 
into the views of senior management on the desired path for monetary conditions, senior 
management may also incorporate into its thinking the possible effects of a broad range 
of outcomes with respect to the movements of exogenous variables or the momentum of 
the Canadian economy. Indeed, the staff prepares alternative "risk scenarios" that 
incorporate some of these factors. Management may also decide in which direction to 
take or avoid risks (e.g., that it is appropriate to be especially vigilant about a resurgence 
of inflation). If, following this type of analysis, there is a divergence between actual and 
desired monetary conditions, the Bank will look for the right time to make adjustments. 
Among the factors that enter into the timing decision are market uncertainty and market 
nervousness, (p. 59) 

Thus, even for a stable developed economy like Canada, achieving targeted levels of the MCI has 
sometimes proven infeasible because of tactical difficulties. For countries with much more volatile 
economies and larger speculative swings in the exchange rate, tactical considerations are even more 
likely to make an MCI operationally infeasible. 

2.4 General usage of MCIs 

While much discussion in the literature focuses on the Bank of Canada's use of its 
Monetary Conditions Index, MCIs have widespread use among other institutions and for other 
countries. The central banks of New Zealand, Norway, and Sweden each have published an MCI and 
(to varying degrees) use it in conducting monetary policy. The Reserve Bank of New Zealand (starting 
in late 1996) uses an MCI as an operational target in much the way that the Bank of Canada does; see 
the Reserve Bank of New Zealand (1996). The central banks of Norway and Sweden use MCIs in a 
more limited fashion - as indicators of monetary conditions when formulating their monetary policies; 
see Norges Bank (1995) and Hansson and Lindberg (1994). In a recent paper, Dornbusch, Pavero, and 
Giavazzi (1998) construct an MCI for the European Central Bank over a region spanning most of the 
European Monetary Union (EMU). The IMF and the OECD also use MCIs in evaluating monetary 
policies across countries; and businesses such as Deutsche Bank, Goldman Sachs, JP Morgan, and 
Merrill Lynch calculate MCIs to evaluate different countries' monetary conditions. 

Table 1 compiles alternative relative weights for MCIs across selected countries, as 
published or made available by the institutions and authors just mentioned. This table is indicative of 
the range of countries and sources, rather than being exhaustive. While MCIs are about monetary 
conditions, institutions other than the central bank of a given country may well calculate an MCI for 
that country, even if that central bank does not publish or use an MCI in policy. For many countries, 
several estimates of the relative weights are available, and the estimates vary considerably. In light of 
the range in available weights, Section 3 considers inter alia the empirical consequences of using 
different weights. 

The range of estimated weights in part reflects the use of different models and different 
sample periods. However, a given range of estimated weights across a set of models and sample 
periods has no implications for the confidence intervals of any model's estimated relative weight, not 
even for those of a correctly specified model's estimated relative weight. A consensus in estimated 
weights across models would reflect just that - a consensus - and nothing more. For instance, 
Freedman (1994, pp. 469-70) reports similar estimates of relative weights across a range of Canadian 
models. That consensus implies nothing about confidence intervals for those estimated weights. Such 
a consensus could easily arise if the different models of a given economy used more or less the same 
data: specifically, the different models' estimated relative weights are unlikely to represent 
independent random draws on some unknown relative weight. Section 4 thus examines the uncertainty 
of the estimated weights and the empirical consequences that such uncertainty has for using an MCI as 
an indicator or target. 
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Table 1 

Selected alternative relative weights for MCIs 

Country Source 

Central IMF OECD Deutsche Goldman JP Merrill Dornbusch 
banks Bank Sachs Morgan Lynch et al. 

Australia 2.3 4.3 4 
Austria 3.3 
Belgium 0.4 
Canada 2 , 3  4 , 3  2.3 4.3 2.7 3 
Denmark 1.9 
EMU 2.17 
Finland 2.5 
France 3 4 3.4 2.1 3.5 2.10 
Germany 2.5,4 4 2.6 4.2 2.3 4 1.39 
Italy 3 4 6.6 6 4.1 2.89 
Japan 10 4 8.8 7.9 10 
Netherlands 3.7 0.8 
New Zealand 2 
Norway 3 1.4 
Spain 1.5 2.5 4.2 1.46 
Sweden 3-4 1.5 0.5 2.1 8.13 
Switzerland 6.4 1.7 
United Kingdom 3 4 14.4 5 2.9 3 
United States 10 9 39 10.1 10 

Notes: Weights are those on interest rates relative to those on exchange rates. 

Sources: Bank of Canada (1995, p. 14), Reserve Bank of New Zealand (1996, pp. 22-3), Norges Bank (1995), Hansson and 
Lindberg (1994, p. 16), International Monetary Fund (1996a, p. 16; 1996b, p. 19; 1997, p. 24), OECD (1996, p. 31), Gräf and 
Schonebeck (1996), Davies and Simpson (1996), Suttle (1996), Merrill Lynch (1997), and Dornbusch, Pavero, and Giavazzi 
(1998, Table 5.6), with additional information on specific MCI weights for Deutsche Bank, Goldman Sachs, and JP Morgan 
from personal communications with Theodor Schonebeck, John Simpson, and Carl Strong. 

3. Two facets of MCI design 

This section analyzes two facets in the design of an MCI: the choice of weights and 
variables (Section 3.1), and the assumptions of the underlying empirical model (Section 3.2), with the 
latter leading directly into Section 4 on coefficient uncertainty. Empirically, MCIs appear very 
sensitive to even minor changes in weights, variables, and assumptions. 

3.1 Choice of weights and variables 

The choice of weights and variables in an MCI is central to constructing the index itself, 
and MCIs can be empirically sensitive to that choice. For example, Figure 3 plots three alternative 
MCIs for Canada: one using the Bank of Canada's relative weight of 3, and the other two using the 
smallest and largest Canadian weights appearing in Table 1 (weights of 2 and 4.3 respectively). In 
1986 and 1987, the MCI is nearly invariant to the relative weight because the exchange rate was 
virtually constant; see Figure 2. From 1988 through 1994, weights matter considerably because the 
Canadian dollar appreciated and then depreciated. In late 1996, some versions of the index actually 
move in different directions. To focus on this phenomenon, Figure 4 plots the MCIs from the 
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Figure 3 

The Canadian MCI evaluated at relative weights of 3, 2 and 4.3 

.16 MCI (relative weight = 3.0) 
MCI (relative weight = 2.0) 

— MCI (relative weight = 4.3) .14 

.12 

1 

.08 

.06 

.04 

.02 

0 

- . 0 2  

-.04 

- . 0 6  L —  
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 

Figure 4 

The Canadian MCI evaluated at relative weights of 3, 2 and 4.3 over a recent subsample 
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beginning of 1994 onwards. The MCI with the smallest relative weight indicates a moderate tightening 
of monetary policy in the autumn of 1996, whereas the indexes with larger weights on the interest rate 
show a moderate or considerable loosening. Similar episodes occur in 1983-84, while noting that the 
extreme scale of Figure 3 necessary for capturing 17 years of data does dwarf the discrepancies in the 
various MCIs' behavior. In general, the weights can and do affect the magnitude and the sign of 
changes in the index. Notably, the Bank of Canada initially used weights of 2:1 and then switched to 
3:1, with a substantial effect on the measured MCI. 

The selection of variables in the MCI is an open issue as well. MCIs in this paper's 
figures are calculated from only a single interest rate and a single exchange rate. Many possible 
interest rates and exchange rates are available, and using different variables in the MCI can induce 
differences in movement similar to those encountered in the choice of weights. 

For example, the Bank of Canada currently uses a nominal G-10 bilateral trade-weighted 
exchange rate. Such an exchange rate is appealing in trade equations, and hence in an aggregate output 
equation such as (2). However, for short-term to medium-term monetary policy, international 
exchange markets may be more speculative and financial in nature, in which case bilateral trade 
weights are less germane. A conflict may well exist between the data appropriate for the underlying 
econometric model and those appropriate for policy analysis. 

A range of alternative interest rates also exists. Numerous short-term rates are available, 
and MCIs need not be restricted to short-term rates alone. Deutsche Bank and Goldman Sachs in 
particular use weighted averages of long-term and short-term interest rates in calculating their MCIs. 
Furthermore, an MCI may be calculated from real (rather than nominal) variables, with the 
measurement of expected inflation implying yet an additional choice in variables. Without 
substantially better information on the choice of weights and variables, currently calculated MCIs may 
well be misleading about underlying changes in monetary stance, both in magnitude and in sign. 

The choice of variables also can be viewed as an issue in aggregation, with four forms of 
aggregation occurring. First, an MCI includes only exchange rates and interest rates, to the exclusion 
of other potential variables; see Section 3.2 below. That exclusion constitutes aggregation, with 
weights of zero on those other variables. Second, bilateral exchange rates are aggregated into a single 
exchange rate index. Third, available interest rates are aggregated, often into a single interest rate. 
Fourth, combining a given exchange rate index and a given interest rate into an MCI constitutes 
aggregation. All four senses of aggregation involve losses of information, and use of an MCI 
implicitly assumes that the information lost is not important for policy. Specifically, because many 
combinations of an interest rate and an exchange rate give rise to the same value of the index, the lost 
information is important if the mix of the two variables is of concern. 

In practice, the Bank of Canada does look at the two variables separately, especially when 
considering how to alter monetary conditions; see Freedman (1995, p. 58), as quoted above. For 
example, rapid depreciation of the exchange rate can translate into risk premia across the yield 
spectrum, in which case the exchange rate may be weaker in conjunction with higher interest rates, but 
overall monetary conditions can be unaffected. As Figures 1-4 show, episodes exist (such as early 
1994) when the interest rate increased but the exchange rate weakened even more, with the MCI 
moving in the opposite direction from the interest rate. 

3.2 Assumptions of the underlying empirical model 

The use and interpretation of an MCI rest upon the assumptions of the underlying model. 
Several issues arise for that model, including dynamics, data nonstationarity and differencing, 
exogeneity and feedback, parameter constancy, the choice of model variables, and the uncertainty 
arising from estimating the model. This subsection summarizes these six issues, relating them to the 
corresponding model assumptions. These assumptions are often testable and, if violated, directly affect 
the economic interpretation of the MCI. Eika, Ericsson, and Nymoen (1996a) present a more detailed 
analytical assessment, and their empirical evaluation confirms such difficulties in models for the 
Canadian, Swedish, and Norwegian MCIs. Gerlach and Smets (1996) and Alexander (1997) discuss 
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possible economic theoretical underpinnings of an MCI and the associated, rather stringent 
assumptions required for an MCI to be an optimal policy target. 

First, the relationships between the policy instruments, the exchange rate, the short-term 
interest rate, output, and inflation generally are dynamic, implying different short-run, medium-run, 
and long-run multipliers. Thus, the policy horizon may affect the relative weight. If policy is 
concerned with several horizons, the weight for a single horizon may not be adequate. 

Second, the temporal properties of the data themselves bear on the construction of an 
MCI. In particular, nonstationarity of the data (e.g., as in a series with drift) may affect the distribution 
of the error terms in the associated model and thereby affect statistical inference. Nonstationary data 
also may be cointegrated. If so, the relevant equations should include levels of the series, and 
calculations of multipliers should account for those levels. By contrast, output equations for 
calculating MCI weights are typically estimated with differenced or detrended data, with no testing for 
cointegration. Furthermore, the MCI itself is calculated on the levels of the data. Adjustment of the 
MCI relative to a base period simply subtracts a constant from an unbased MCI and does not 
constitute working with differenced data. The mixed use of differences and levels affects the 
interpretation of the weights: short run for differences, contrasting with long run for levels. 

Third, the postulated exogeneity of the policy instruments and other variables is 
potentially misleading. In the MCI itself, the weights are interpreted as elasticities of aggregate 
demand with respect to the interest rate and the exchange rate. This interpretation assumes no 
feedback from aggregate demand or inflation onto exchange rates and interest rates over the relevant 
policy horizon. Such feedback may occur under any policy regime and seems likely to occur under 
inflation targeting by design. With feedback, the estimated weights need not reflect the total effects of 
the exchange rate and interest rate on aggregate demand. As an alternative, the feedback could be 
estimated and subsequently incorporated into the elasticities from which an MCI is derived. 

Fourth, parameter constancy is critical to the interpretation of an MCI, and it turns on all 
three of the aforementioned issues. Statistically nonconstant weights may arise empirically from 
misspecified dynamics, improper treatment of nonstationarity, or incorrect exogeneity assumptions. 
Because the MCI is designed for policy, it is important to establish the invariance of the weights to 
changes in policy, yet this conjectured invariance generally has not been investigated empirically. 
With nonconstant parameters, estimation over different sample periods would result in different 
estimates of the weights, and so different choices of weights. Eika, Ericsson, and Nymoen (1996a, 
Section IV) illustrate how that choice of weights can affect policy inferences with an MCI. 

Fifth, the choice of model variables determines the variables omitted from the model. 
Significant omitted variables in the model's relationships may affect dynamics, cointegration, 
exogeneity, and parameter constancy in the model. 

More generally, the use and interpretation of an MCI in policy assumes the existence of 
direct and unequivocal relationships between the variables involved. Possible additional influences in 
those relationships can confound the strict interpretation of an MCI as an index of monetary 
conditions. 

One such relationship is that between the actual policy instrument (such as the central 
bank's overnight interest rate) and the exchange rate and short-term interest rate. If variables other 
than the policy instrument play an important role in determining the exchange rate and interest rate, 
neglect of those other variables has substantive implications for policy with an MCI. For example, 
changes in world oil and commodity prices may alter a country's terms of trade, thereby affecting the 
exchange rate. The MCI would then change, even if monetary stance remained unchanged. Likewise, 
changes in world interest rates and inflation rates and changes in domestic asset portfolio preferences 
may alter the domestic short-term interest rate, and so the MCI. The variables from which the MCI is 
constructed may reflect phenomena other than just direct monetary policy, so movements in the MCI 
are not tied unequivocally to changes in monetary stance. Conversely, by following or targeting an 
MCI, a central bank could be misled into adopting an overly tight or loose monetary policy, simply 
because some external shock affected the exchange rate or the domestic short-term interest rate. 
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An additional relationship is the one between exchange rates, interest rates, and output 
growth, which is the basis for calculating the relative weight in the MCI. Exchange rates have other 
effects on the economy, such as influencing domestic prices directly; cf. Froot and Rogoff (1995), 
Juselius (1992), and de Brouwer and Ericsson (1998) for examples of theoretical and empirical 
research supporting such a channel. The interest rate also may have other channels to inflation. 
Specifically, interest rates may affect mortgage payments and hence inflation through the calculated 
cost of housing. Neglect of these transmission mechanisms is likely to result in the MCI being a 
misleading index of monetary conditions per se, particularly if the MCI is being used by the central 
bank in targeting inflation. An MCI focuses on only one of many potential channels and on only two 
of many potential variables in the monetary transmission mechanism. 

Sixth, the relative weight in an MCI is based on an estimated empirical model, and so is 
subject to coefficient uncertainty from that estimation. Thus, the estimated weight may be numerically 
nonconstant, even if it is statistically constant. Numerically nonconstant weights may arise from the 
lack of information content in the data, leading to large standard errors. Section 3.1 above shows that 
the calculation of an MCI can be sensitive to the choice of weights. Uncertainty from estimation has 
not been previously examined for MCIs, so the next section (Section 4) turns to quantifying that 
uncertainty and assessing its consequences for using an MCI in practice. 

4. The uncertainty of MCI weights and some consequences 

This section assesses the statistical uncertainty from estimating the MCI weights in 
models for Canada, New Zealand, Norway, Sweden, and the United States. This section then 
summarizes the policy consequences of uncertainty in an MCFs relative weight and considers some 
alternatives. See Ericsson, Jansen, Kerbeshian, and Nymoen (1997) for details on the statistical 
framework employed. 

To assess the uncertainty of an MCI weight, an equation is estimated in the form: 

Ayf = aARRt + bAq, + other variables + error . (3) 

The relative MCI weight p. is a/b, and its estimated value (1 is â/b, where a circumflex denotes 
estimation. Confidence intervals for the estimated MCI weight can be constructed from a Wald 
statistic, a likelihood ratio statistic, or a Fieller statistic inter alia; see Wald (1943), Silvey (1975, 
pp. 115-8), Fieller (1940, 1954), and Kendall and Stuart (1973, pp. 130-2). As Gregory and Veall 
(1985) discuss in general and Ericsson, Jansen, Kerbeshian, and Nymoen (1997) discuss for the MCI 
relative weight in particular, the likelihood ratio approach has distinct advantages over the other two 
approaches, so it is used below.4 Similar issues arise in calculating the estimated uncertainty of 
NAIRUs; see Staiger, Stock, and Watson (1997). 

Table 2 lists estimated MCI relative weights and their confidence intervals from models 
for Canada, New Zealand, Norway, Sweden, and the United States. Confidence intervals are 
calculated for 95%, 90%, and 67.5% (i.e., "±1 standard error") levels. For each country, the interest 
rate is measured as a fraction and the exchange rate is in logarithms. The models are taken from 
Duguay (1994, p. 50, Table 1, column 7), Dennis (1997, p. 14, Table 2, Equation A), Jore (1994, 
Equation 2), Hansson (1993), and Ericsson, Jansen, Kerbeshian, and Nymoen (1997) respectively. See 
also Eika, Ericsson, and Nymoen (1996a, 1996b) and Hansson and Lindberg (1994) for additional 
analysis of the Norwegian and Swedish models. Following the various central banks' practices, the 
Canadian MCI is nominal, whereas those for New Zealand, Norway, and Sweden are real. The Federal 
Reserve Board does not publish an MCI, so the choice of a nominal MCI versus a real MCI is open for 

4 That said, the confidence intervals for the estimated MCI weights in Dornbusch, Pavero, and Giavazzi (1998, Table 5.6) 
are calculated using the Wald statistic. 
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the United States. Below, the nominal MCI is used for the United States. Ericsson, Jansen, 
Kerbeshian, and Nymoen (1997) provide additional details on all five models. 

Table 2 

MCI relative weights and their estimated confidence intervals 

Calculation Country Calculation 

Canada New 
Zealand 

Norway Sweden United 
States 

MCI relative weight 
Published 3 2 3 3^1 -

Estimated 3.56 1.75 2.15 2.02 -3.69 
Confidence interval 

95% level [0.74, oo] [0.30,7.31] [0.00, oo] [1.06, 2.96] [—00, oo] 
90% level [1.06, co] [0.52, 5.05] [0.36, 26.6] [1.27, 2.76] [—00, oo] 
67.5% level [1.80, 9.60] [0.97, 3.04] [1.00, 4.98] [1.61,2.43] [-8.45, 1.84] 

Notes'. The published MCI relative weights are those used by the corresponding central banks; see Table 1. The estimated 
MCI relative weights are calculated for a long-run horizon from the models reported in Ericsson, Jansen, Kerbeshian, and 
Nymoen (1997). The estimated confidence intervals are constructed from likelihood ratio statistics for those models at the 
reported significance levels. 

For Canada, the estimated relative MCI weight is 3.56, somewhat larger numerically than 
the estimate of 2.67 from Duguay's equation, but well within the range of estimates typically obtained 
for Canada (see Table 1). The 95% confidence interval is enormous: [0.74, oo]. It includes equal 
weights on the interest rate and exchange rate (jr. = 1) as well as a zero weight on the exchange rate 
(p. = GO). Even the 67.5% confidence interval, equivalent to a plus-or-minus one standard error band for 
single coefficient estimates, is large: [1.80, 9.60]. This high degree of uncertainty is unsurprising, 
given the marginally significant coefficient on the exchange rate in (2). 

For New Zealand, the estimated relative MCI weight is 1.75, and the 95% confidence 
interval is [0.30, 7.31], While the confidence intervals for New Zealand are not as large as those for 
Canada, the presence of small relative weights in the confidence interval can have a marked effect on 
the calculated MCIs. 

For Norway, the estimated relative MCI weight is 2.15, and the 95% confidence interval 
is [0.00, oo], even larger than those calculated for Canada and New Zealand. All non-negative weights 
fall within the 95% confidence interval, and completely different accounts of monetary conditions are 
feasible with different empirically acceptable estimates of the MCI relative weight. 

For Sweden, the estimated relative MCI weight is 2.02, and the 95% confidence interval 
is quite small: [1.06, 2.96], However, the calculated confidence intervals are probably unreliable, 
given that the over-identifying restrictions in the Swedish model are rejected against the corresponding 
unrestricted reduced form; see Eika, Ericsson, and Nymoen (1996a, Appendix). Even if a 95% 
confidence interval of [1.06, 2.96] is assumed, MCIs still can differ by a few hundred basis points, 
depending upon which value of the relative weight is chosen from that interval. 

Although the Federal Reserve Board does not publish an MCI for the United States, other 
institutions do, as Table 1 shows. To calculate the uncertainty of an estimated MCI weight for the 
United States, we estimate a model for the growth rate of real US GDP that is similar in form to the 
Canadian and Norwegian models. The real interest rate has a negative coefficient whereas the real 
exchange rate has a positive coefficient, so the estimated relative MCI weight is negative: -3.69, 
numerically. A negative coefficient such as this is difficult to interpret economically. However, the 
95% confidence interval is the entire real line, [-oo, oo]. Even the 67.5% confidence interval is large: 
[-8.45, 1.84]. 
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For the models examined, the large estimation uncertainty associated with the MCI 
weights renders calculated MCIs uninformative for policy. The model for the Swedish MCI is itself 
misspecified, so it is difficult to interpret MCIs based on that model. For all five countries, the 
estimation uncertainty often implies discrepancies in the calculated MCI of 100 basis points or more 
for statistically acceptable choices of the relative weight. Such discrepancies occur even at one quarter 
ahead, which is a short horizon for policy based on an MCI. Furthermore, the choice of weight often 
affects the MCFs direction of movement, and not just the magnitude of its movement. That feature is 
particularly problematic, in so far as an MCI is interpreted as an indicator of monetary stance. See 
Ericsson, Jansen, Kerbeshian, and Nymoen (1997) for further graphical evidence of the marked 
numerical consequences on the MCIs from estimation uncertainty. 

These results on estimation uncertainty could not have been known a priori: the confi­
dence intervals could have been small, but they were not. Confidence intervals could still be small for 
relative MCI weights derived from other models of these countries' economies, or from models of 
other countries' economies. However, for the models studied, which were developed at the countries' 
respective central banks, these confidence intervals are large empirically. 

While MCIs as such appear impractical for use in policy, their motivation is sensible. In a 
small open economy, foreign economic activity is likely to affect the domestic economy through the 
exchange rate; and empirical models are a potentially sensible way of capturing the exchange rate's 
effects. 

That said, tools other than MCIs are available for policy input in this context. In the 
conduct of monetary policy, central banks historically have considered a wide range of economic 
variables, including but not limited to interest rates and exchange rates. Central banks have changed 
their emphasis across those variables over time, for instance, in light of financial innovation. Instead of 
summarizing model-based calculations in a single index such as an MCI, those calculations may be 
presented directly, as time-dependent effects across a variety of economic aggregates. Such 
model-based calculations also may then be part of the economic information feeding into the policy 
process itself. 

Policy-oriented examples of model-based calculations for Canada, Norway, and the 
United States appear in Poloz, Rose, and Tetlow (1994), Norges Bank (1996), and Mauskopf (1990). 
Good graphical and tabular techniques can ease the burden in communicating inherently multivariate 
results; see Tufte (1983, 1990, 1997). Furthermore, better design of empirical models for policy 
appears possible, using econometric tools and corresponding software developed over the last decade 
or so. Spanos (1986), Banerjee, Dolado, Galbraith, and Hendry (1993), and Hendry (1995) describe 
some of those tools; Doomik and Hendry (1996) exemplifies the software available; and the papers in 
Ericsson and Irons (1994) inter alia show how such tools and software can aid empirical modeling. 

Conclusions 

An MCI is an appealing operational target for monetary policy - it broadens an 
interest-rate target to include effects of the exchange rate on an open economy. In doing so, an MCI 
also incorporates model-based estimates of the effects of monetary policy on the economy. 
Notwithstanding the intuitive attraction of a Monetary Conditions Index, substantive limitations in the 
index's use arise from tactical difficulties, the choice of weights and variables, the underlying model's 
assumptions, and the associated uncertainty of the estimated relative weight. The latter three issues 
pertain to summary indicators and model-based calculations generally, but they appear particularly 
important empirically for MCIs. As a policy target and as an indicator of monetary conditions, an MCI 
focuses on only two of many potential variables in the monetary transmission mechanism. While the 
Bank of Canada and the Reserve Bank of New Zealand currently use MCIs as operational targets, they 
are well aware of the shortcomings involved. This paper has reviewed and interpreted the use of an 
MCI, focusing on the implications of estimation uncertainty for the practical implementation of MCIs 
in monetary policy. 
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