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Abstract

This paper surveys the literature on the zero bound on the nominal interest rate. It address

questions ranging from the conditions under which the zero bound on the nominal interest 

might occur to policy options to avoid or use to exit from such a situation. We discuss litera

that examines historical and country evidence, and literature that uses models to generate

evidence on this question. There seems to be a consensus that the probability of encounte

zero bound is relatively low, especially if the inflation target established for the monetary

authority is 2 per cent or more. There is some indication in the model work that the likelihoo

encountering the zero bound increases at an increasing rate for lower inflation targets. Var

caveats apply to drawing conclusions for Canada from the papers we surveyed, among the

paucity of historical experience where a zero bound has occurred, the risk of making infere

using data (or parameters) from different monetary regimes, the relatively few studies using

Canadian data, and the weight to give to credibility.

JEL classification: E31, E52, E58, E61
Bank classification: Inflation targets; Monetary policy transmission; Credibility

Résumé

Les auteurs font un survol de la littérature consacrée au plancher limitant le taux d’intérêt no

à zéro. Les questions sur lesquelles ils se penchent vont des conditions dans lesquelles le

nominal peut tomber à zéro aux mesures à envisager pour prévenir un scénario de ce gen

faire remonter le taux au-dessus de zéro le cas échéant. Les auteurs passent en revue les

présentés jusqu’ici pour divers pays et différentes périodes ainsi que les études des cherche

se servent de modèles dans un cadre de simulation pour étudier la question. On semble s’e

sur le fait que la probabilité que le taux nominal se heurte à la valeur plancher de zéro est

relativement faible, surtout si la cible établie par les autorités monétaires en matière d’inflatio

d’au moins 2 %. Les analyses fondées sur l’utilisation de modèles indiquent que cette proba

augmente à un rythme croissant lorsque la cible d’inflation diminue. Un certain nombre de 

en garde s’imposent au sujet des conclusions à tirer de ces travaux en ce qui concerne le 

vu le petit nombre de cas où le taux nominal est descendu à zéro dans le passé, les dange

présente l’emploi de données (ou de paramètres) dérivant de différents régimes monétaires

d’études qui mettent à contribution des données canadiennes et le rôle incertain de la créd

Classification JEL : E31, E52, E58, E61
Classification de la Banque : Cibles en matière d’inflation; Transmission de la politique
monétaire; Crédibilité
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1. Introduction

With many countries experiencing low rates of inflation in the last few years, and more and

of those countries adopting explicit low-inflation targets, there has been increased focus by

policy-makers and researchers on the question of the optimal rate of inflation. Friedman (1

proposed that the optimal inflation rate should be the negative of the real interest rate so th

the Fisher equation, the nominal interest rate would be zero and real cash balances would b

at zero marginal cost. More recently, researchers (a well-known example is Summers 1991

suggested that target inflation should be positive to allow for such real-world problems as nom

wage rigidities; the potential ineffectiveness of monetary policy for stabilization purposes, g

that the nominal interest rate is bounded at zero; and positive biases in the measurement o

inflation.

This paper focuses on the implications for monetary policy of the zero bound on the nomin

interest rate. We survey the recent, growing literature on the various aspects of this questio

assess it critically. Section 2 provides a simple statement of why a zero bound for nominal in

rates exists and what it might mean for monetary policy. Sections 3 and 4 review selecte

literature to see what evidence, both from historical experience and from model-based analy

provided for the possibility of a zero bound emerging. The implications of this literature for 

choice of an inflation target are presented and critiqued. Sections 5 and 6 consider how mo

policy can contribute to moderating or offsetting the constraining effects of a zero nominal bo

Section 7 reviews the literature on experiences in other times and other places in the context

earlier material for further lessons. Section 8 presents some conclusions.

2. Why is there a Zero Bound and What does it Mean?

The easiest way to see why a zero bound exists for the nominal interest rate is to note that m

has a sure pecuniary rate of return of zero (abstracting from such things as insurance cost

storage costs, and taxes) and a non-pecuniary return, particularly in its roles as a unit of ac

and medium of exchange, higher than that on other financial assets.1 If the market-clearing rate of

interest for a close, but not perfect, substitute for money is negative, it is obvious that an age

maximize returns by holding onto money at a zero interest rate rather than by using it to bu

close substitute at a negative rate of interest.

1. Goodfriend (2000), among others, notes that since “the inconvenience and physical costs of sto
currency are not literally zero at the margin, nominal interest rates can be slightly negative” (p.1,
footnote 3).
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While the monetary policy transmission mechanism is complex, the mainstream paradigm 

Canada is quite explicit and is broadly similar to that for a number of other countries. The fir

three major linkages is from the Bank of Canada’s instrument, the target band for the overn

(or one-day) interest rate, to other financial variables: the term structure of market interest 

rates on deposits and loans at financial institutions (so-called “administered rates”), and the

exchange rate. The second runs from financial variables to aggregate demand and the outp

The third runs from the output gap, the exchange rate, and inflation expectations to inflatio

In the context of this transmission mechanism, it is possible to see that the existence of a z

bound on the nominal interest rate could limit the extent to which monetary policy can suppo

stimulate aggregate demand. This is because the existence of a zero bound places a floor un

real interest rate that will be higher given a lower rate of inflation. Of course, a number of o

factors complicate the story, such as a time-varying risk premium between the policy rate a

other interest rates, and the role of the level of the equilibrium real interest rate. If monetary p

is constrained in this way, the ultimate result would be an average level of output that is lower

it otherwise would be.

An extreme implication of the zero bound on nominal interest rates is that the economy cou

enter a liquidity trap. “In a liquidity trap, the economy is satiated with liquidity and the nomin

interest rate is zero. By the Fisher equation, expected inflation equals the nominal interest 

minus the real interest rate. If the nominal rate is zero, expected inflation then equals the ne

of the real interest rate. If the real interest rate is positive, we have expected deflation. In a s

state, actual deflation and expected deflation coincide. Thus, by a liquidity trap, I mean a situ

with zero interest rates, persistent deflation and persistent deflation expectations” (Svensson

p. 27).2

3. What is the Possibility of a Zero Bound Occurring?

The importance of the zero bound on nominal interest rates as a constraint on monetary po

depends on such factors as the nature, frequency, severity, and duration of the shocks to wh

economy is exposed. The mix of these features will obviously vary across time and across

countries, and is likely to be influenced by the monetary (and fiscal) policy regime in place. T

2. While the evidence of a zero lower bound will be discussed more below, it is generally acknowle
that it is very rare for a liquidity trap to provide a practical constraint on monetary policy. The
International Monetary Fund (1998, Box 4.1, footnote 1) gives the United States in the 1930s an
Switzerland in the late 1970s as examples. Krugman (1998) argues that Japan is in a liquidity tra
present. At least some monetarists (for example, Allan Meltzer) would claim that a liquidity trap
cannot exist.
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extent that the shocks and the monetary (and fiscal) regime are different from those from epi

in history or in other countries, inferences on the basis of evidence drawn from these episod

only be made with caution. For evidence from model simulations, the second type of evide

reviewed in this section, the monetary policy regime can be imposed and a representative 

shocks used. One apparent shortcoming here is that models must have values for parame

including estimates of the long-run real interest rate, and these usually come from history, 

the representative shocks, thereby making them potentially subject to the Lucas critique. Em

should be given to results that are robust across models, parameterizations, and shocks.

On these points, evidence for both the United States and for Canada suggests that there ha

recent breaks in the variability of output and/or inflation (for the United States see McConnel

Perez Quiros 2000, Nelson 2000, Watson 2000, and Taylor 2000b; for Canada see Debs 200

Crawford and Kasumovich 1996). With respect to basing the long-run real interest rate on a

historical average, an obvious issue is whether the 1970s should be included, since the low e

real rate most likely resulted from inflation being greater than expected by either economic a

or the monetary authority. Section 3.1 reviews the evidence from episodes, and the interpret

given to them, presented in representative papers from the literature, and section 3.2 does

same for the model-based analysis.

3.1 What historical data have researchers considered?

Plots of historical data for particular countries are interpreted by Clouse et al. (2000), Cozie

Lavoie (1994), the International Monetary Fund (1999), Johnson, Small, and Tryon (1999),

Konieczny (1994), and Summers (1991 and 1996). Given the widespread use of the phras

“Summers effect” to describe why a positive inflation rate might be preferred, it seems reaso

to begin with Summers (1991).

Summers (1991) notes that ex post real interest rates in the United States have been nega

about one-third of the years since World War II and the real after-tax rate at which corporat

can borrow has been negative in about three-quarters of the years since World War II. He inte

this evidence to mean that it would be helpful for the monetary authority to at least have the

option of generating negative real interest rates to stimulate the economy. As a result, he con

that it would be useful to have a positive rate of inflation. Summers makes no distinction in h

discussion between ex ante and ex post real interest rates, short and long real rates, and t

relative importance for economic activity, or the role of the level of the relevant equilibrium r

interest rate.3

3. To obtain a series of ex post (ex ante) real interest rates, actual (expected) inflation over the appr
horizon is used to adjust the relevant nominal interest rate.
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Konieczny (1994) examines both ex ante and ex post real interest rates for Canada, before

after tax, for a range of savings instruments. Data for the ex ante rates are examined for the

1975–92 and for ex post rates for the period 1961–92. Konieczny states that while the real in

rate on liquid funds (chequable savings accounts) is systematically negative, interest rates

accounts with limited liquidity are rarely negative. The latter observation pertains to accounts

are illiquid (long-term deposits) and accounts with substantial liquidity (non-chequable savi

deposits). He argues that the period of negative rates in the second part of the 1970s in Ca

was caused by the slow adjustment to the unprecedented increase in the inflation rate and w

an equilibrium phenomenon. His discussant, McPhail (1994), underscores this observation

expectational errors by noting that estimated ex ante real rates of return on deposits were

generally positive in this period. While Konieczny is willing to interpret the performance of t

rate on chequable savings account as favouring a Summers effect, McPhail counters that t

transactions account was unrepresentative after the introduction of daily interest savings ac

in the late 1970s, since the rates of return on those latter types of accounts did move with infl

Cozier and Lavoie (1994) use a longer time frame than Summers and Konieczny to assess

low nominal short-term interest rates can fall in Canada. They examine 90-day treasury bill

since 1935, noting that they were lowest during and just after the Great Depression (often cl

zero). The treasury bill rate was around 1.25 per cent in the early 1950s. They interpret the

evidence for the 1930s as being consistent with the notion of an interest rate floor for mark

determined interest rates of close to zero at that time, with the low nominal rates of the early

of the Depression implying very high real rates because of the substantial deflation at that 

Turning to more recent evidence—that for the 1980s—they note that the spread between t

prime lending and savings deposit rates rose sharply, averaging about 4.5 per cent, suggest

prime would be unlikely to fall below 5 per cent. Cozier and Lavoie posit that if this spread

represented a normal profit rate for banks, then there might be a resistance level for the pr

between 4 and 5 per cent. To the extent that lending rates have more impact on consumer

business demand than do market rates, the resistance floor (or nominal interest rate bound

be higher than zero, although not necessarily as high as Cozier and Lavoie found, given th

institutional changes in the financial markets and a low inflation environment.

Johnson, Small, and Tryon (1999) examine data on nominal interest rates in the United State

1920, and they also examine data on the recent performance of Japan. Clouse et al. (2000)

even longer look at history, reviewing nominal interest rates in the United States from 1856 t

present for evidence that the zero bound has constrained policy. In addition, they examine 

yield curves during the Great Depression in the United States and currently in Japan. Give

similarities between Johnson, Small, and Tryon (1999) and Clouse et al. (2000) in this part
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their papers, only the main observations in the latter paper, arising from the authors’ review

history and comparison with Japan’s current situation, are reported here.

Clouse et al. report that for the period 1860 to 1930, short-term interest rates did not appro

zero in the United States, despite a series of inflationary and deflationary cycles and an av

inflation rate similar to that over the 1930s and 1940s. Short-term nominal interest rates fel

zero by 1932 with the deflation that began in 1929 (a 25 per cent decline in the price level o

three years), and from 1932 to 1948 they were under 1 per cent, with weekly data showing

occasional negative nominal yields on treasury bills from late 1938 to early 1941. Since 19

nominal interest rates have been well above zero. Clouse et al. comment that the steepnes

treasury yield curve during the early part of the 1930s implied that near-term expectations w

for short-term interest rates to rise. They construct a proxy for the “policy buffer,” the amoun

room available for reducing nominal rates in response to shocks. The Great Depression is 

stand out “not because of relatively little room for easing at the outset of the downturn in 192

for ultimately running out of room despite the initial room to ease” (p. 14). With the rapid dec

in the rate of inflation, real rates actually rose when nominal rates were falling. They make 

interesting assessment of the 1950s and early 1960s, when CPI inflation averaged about 1

cent in the United States. Even when policy buffers were not large in this period the Federa

Reserve did not experience difficulty contributing to a turnaround in the recessions of 1953, 1

and 1960.

Clouse et al. state that Japan in the 1990s had a delayed decline in long-term yields that w

similar to the experience of the United States in the 1930s. At the end of 1991, when the eco

was slowing, the term structure of interest rates was relatively flat, in the 5 to 6 per cent rang

the end of 1995, the slope of the yield curve steepened as the short rate had moved toward

but the 10-year rate was 3 per cent. Around mid-1998, the term structure was flat, at clos

zero per cent for maturities up to three years; Clouse et al. suggest that the financial mar

expected the zero bound to remain relevant for some time.

The International Monetary Fund (IMF) (1999) proposes that evidence on the likelihood of a

nominal bound could be gathered by observing the incidence of negative real interest rates d

past economic cycles. They use a graph to show the level of policy-determined nominal an

post) real interest rates during past economic cycles over the period 1957 to 1999Q2 for se

major economies. The shared experiences of many of the countries with negative real rate

beginning and in the latter half of the 1970s were mentioned. The IMF attributes these episo

countries trying to overcome the slowdown induced by the oil price shock. However, the ma

observation was that limited experience and the dubious relevance of the periods of negati
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short-term interest rates for other periods made it difficult to derive firm, empirically based

conclusions on the importance of the zero bound on nominal interest rates as a constraint 

monetary policy.

Analysis

In interpreting historical data, researchers who have examined the data closely conclude th

historically, there seems to have been a relatively low probability of the zero bound for nom

interest rates acting as a constraint on monetary policy in an industrial country. Further, the

would probably agree that the likelihood of such an event occurring across a group of countr

the same time is even lower, particularly with flexible exchange rates.4,5This latter statement is

supported by what seems to be the emerging consensus view that where the zero bound c

said to have acted as a constraint on monetary policy, aggressive and pre-emptive action b

monetary authorities would have avoided some, if not all, of the more egregious effects.

Great care must be taken in using the historical record of ex post real rates to suggest that

monetary authority requires the option of generating negative real interest rates via inflation

example, few people would argue that the negative ex post real rates experienced in a num

countries in the 1970s was the deliberate objective of the monetary authorities. As for Cana

the 1970s, Konieczny (1994, p. 8) says “So, it can be argued that the negative rates are an

indication of unexpected expansionary policy.” This observation implies that the 1970s shou

excluded when using averages over a period of time to choose the appropriate long-term r

interest rate to use in models.

Regarding implications for the definition of price stability, most researchers who have relied

introspection or causal empiricism seem to feel that an inflation target of 2 to 3 per cent is h

enough to substantially reduce the risk of encountering a zero bound. Suggestions range f

zero rate of inflation through a vague argument for a positive rate of inflation to specific sugges

clustered mainly around an inflation target of 2 per cent. Konieczny (1994) concludes that t

4. The ability of Asian countries to continue to exhibit solid growth before the Asian crisis while the
largest country, in economic terms, stagnated might be taken as evidence for this viewpoint. In p
though, this result may stem from the largeness of some of the countries and from the extent of t
links with countries other than Japan. Given Canada’s strong links with the United States, there
be more of a spillover effect if the United States was to encounter a zero bound situation despite
flexible exchange rate.

5. Laxton and Prasad (2000) report on simulation experiments to explore international spillovers o
macroeconomic shocks among the major industrial countries. In the set of experiments where th
inflation target is reduced to 1 per cent, there are significantly increased short-run output costs o
composite shock to the United States. The authors attribute these results to the effect of the zero
on nominal interest rates.
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p. 68–
optimal target rate of inflation for Canada is zero because of his emphasis on the unit-of-valu

of money and his interpretation that the negative real rates in the 1970s in Canada reflects

expectational shocks. Phelps (1972, p. 210) suggests that long-run inflation should be kep

zero “to provide insurance against economic instability” from the perspective that “at low rate

inflation the trials of the stabilizers are made harder and their tools made blunter and less reli

Summers (1991 and 1996), Fischer (1996), and Svensson (2000) suggest that an inflation ta

around 2 per cent would provide sufficient room to take account of measurement error in the

measure, nominal wage rigidities, and the zero bound on the nominal interest rate.6

The conclusions that arise from this type of analysis are from different, unspecified underly

models applied to data from various historical or country situations. As a result, a lot of uncert

remains about their applicability in a low-inflation world under a coherent monetary order (Lai

1999). A more disciplined way to evaluate the importance of the zero bound as a constrain

monetary policy requires a macroeconomic model and a way to assess its importance.

3.2 What are some of the results from macroeconomic models?

The importance of the zero bound on nominal interest rates as a constraint on monetary poli

been analyzed using a range of models. To give an overview of the different models, we org

them from the more theoretically based to the more empirically based. When we describe t

main features—the experiments and conclusions—we cluster them by major common featu

focus.

Some research interprets available data on the Japanese economy using stylized versions

various theoretical models (Krugman 1998). Other research is based on small, quantitative

models in which the agents are depicted as solving dynamic optimization problems, but wit

some type of price stickiness that allows monetary policy to have real effects (Rotemberg a

Woodford 1997, Wolman 1998 and 2000). Some research uses small dynamic estimated m

with rational expectations and staggered price settings for a closed economy (Fuhrer and Madiga

6. Other authors give other reasons for their choice of an inflation target around 2 per cent. Bernank
(1999, p. 30) argue that persistent deflation can lead to liquidity and solvency problems that cou
exacerbate contractions, and they therefore propose a target range for inflation of 1 to 3 per cen
Taylor (Solow and Taylor 1998, pp. 33–34, 45) posits that an inflation target of zero (but not lowe
likely poses no serious stability problems, but suggests that a 2 per cent target for measured inflation i
consistent with zero per cent “true” inflation, given the upward bias to measured inflation. Howev
recent improvements in measuring the CPI and other price measures in the United States have r
the bias there. In Canada, the estimate of the bias in the year-to-year change in CPI inflation is f
mean of 0.5 percentage points and a maximum of 0.7 percentage points (Crawford et al. 1998, p
69).
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Orphanides and Wieland 1998) and for an open economy (Cozier and Lavoie 1994, Lavoie 1

Another approach uses larger models designed for projection and policy analysis, such as 

Federal Reserve Board’s econometric model of the United States economy (Reifschneider

Williams 2000), the Bank of Canada’s Quarterly Projection Model (QPM) (Black, Coletti, an

Monnier 1998), and the IMF’s multicountry simulation model (MULTIMOD) (International

Monetary Fund 1998).

Rotemberg and Woodford (1997) analyze the properties of optimal monetary policy for the

United States in a dynamic framework with lags in price adjustment, but, conditional on tho

lags, there is optimizing behaviour by consumers, workers, and firms. Reaction functions o

Taylor-rule form are used for the base model and in simulations to identify the optimal mon

policy. There is no role for money in their model. Rotemberg and Woodford account for the

bound indirectly, since they linearize their model to simplify the analysis, and they do this b

assuming that the variability of the interest rate instrument is constrained by the average le

interest rates—that is, by the inflation target. They show that the model can mimic observe

responses of output, inflation, and the federal funds rate to monetary policy shocks derived f

vector autoregression. Their experiments focus on how monetary policy should respond to

disturbances to spending and aggregate supply. Because policy-makers are assumed to o

disturbances affecting private decisions only with a lag, a policy of completely stabilizing

inflation leads to large swings in interest rates. Combined with a non-negative nominal inte

rate, this result suggests that inflation can only be completely stabilized at a relatively high

positive inflation rate. However, allowing for the likelihood that the monetary authorities wou

trade off inflation and interest rate variability, Rotemberg and Woodford derive that target

inflation would be 0.14 per cent a year and argue that it would be even lower if other costs 

inflation, such as economizing money balances, are taken into account.

Wolman (1998 and 2000) uses an explicit optimizing sticky-price model. He follows Fuhrer 

Madigan (1997) and Orphanides and Wieland (1998) in imposing the zero bound directly, b

extends the analysis by explicitly modeling money demand (using a shopping-time technolog

include a channel working in favour of zero nominal interest rates. He does this because mon

theory indicates that one benefit of zero nominal interest rates is the elimination of inefficie

associated with holding too little money. However, monetary policy is assumed to be characte

by a feedback rule for the nominal interest rate, structured like a Taylor rule but with the pri

level on the right-hand side. Money demand is an integral part of the model in that the quant

money enters other equations of the model in addition to the money demand equation. Wo

solves the model using a technique that gives an approximate non-linear solution as oppos

linearizing the model’s equations around a steady state. The experiment comprises simulati
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model at moderate inflation and moderate deflation and comparing the results in three w

(i) simulating the model for several periods with the same shocks at high and low inflation, 

informally comparing the results; (ii) examining the variances of inflation and output; an

(iii) examining the two regimes in terms of welfare. Wolman (1998a) concludes that, in the

context of labour supply shocks, the zero bound is not an important factor affecting the re

economy if firms set their prices to maximize expected profits, and the monetary policy rule

works to keep the price level stationary. Wolman (2000) extends this research to show that, e

both consumption and labour supply shocks are considered, the zero bound is unlikely to h

significant real effects if prices are set to maximize expected present discounted profits and

policy rule is focused on keeping the price level stationary.

Fuhrer and Madigan (1997) and Orphanides and Wieland (1998) explore the implications o

zero bound using models that are similar to one another and are based on United States d

Fuhrer and Madigan’s model contains: (i) a backward-looking IS curve, (ii) an overlapping p

contracting specification, and (iii) a monetary policy reaction function. Orphanides and Wiela

model has the same contracting specification, but the IS curve is disaggregated into its

components of consumption, fixed investment, inventory investment, net exports, and govern

spending. Monetary policy operates in both models by changing the short-term nominal int

rate; money is not included in either model. Spending is affected by long-term real interest 

With sticky inflation arising from the contracting specification, changes in the short-term nom

interest rate generate changes in the long-term real rate. Hence, monetary policy can affec

spending and output. Neither model derives their equations for private-sector behaviour fro

explicit optimization, raising the question of their stability in the face of policy experiments t

are outside the historical experience over which each model is estimated. As to the design

experiments, Fuhrer and Madigan evaluate the zero bound’s importance by comparing the

response of their model to IS curve shocks at inflation targets of zero and 4 per cent, while

Orphanides and Wieland use estimated shock processes and compare the variance of out

different inflation targets. They find a significant detrimental effect on economic performanc

policy-makers target inflation below 1 per cent. Both sets of researchers conclude that, at a

inflation target, monetary policy is significantly constrained in that the zero bound occurs

regularly and, as a result, output is more variable than at a moderate inflation target (2 to 3

cent). Output is at potential on average when the target for inflation is high enough to preve

interest rates from hitting the lower bound, but below it otherwise.

Cozier and Lavoie (1994) construct a calibrated four-equation reduced-form macro model, w

has a reduced-form aggregate demand relationship to determine the output gap, an expec

augmented price Phillips curve, a nominal exchange rate equation, and a forward-looking mon
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policy rule with an inflation target. The experiment comprises stochastic exogenous shocks d

from nine sources applied to five scenarios for inflation rates (zero to four per cent). Cozier

Lavoie find that the probability of falling into a trap increases as the target inflation rate dec

For example, this probability is 3.5 per cent at a 1 per cent inflation rate and 5 per cent at a

inflation rate. However, they conclude that an inflation target in the 1 to 3 per cent range is

unlikely to cause major problems for monetary policy in terms of the constraint arising from

zero bound on nominal interest rates.

Reifschneider and Williams (2000) use the Federal Reserve Board’s econometric model of

United States economy to quantify the effects of the zero nominal interest rate bound on

macroeconomic stabilization, and to explore how policy can be designed to minimize those

effects. They note that the basic dynamic properties of this model differ significantly from b

the sticky-price model used by Wolman and the sticky-inflation model used by Fuhrer and

Madigan, and Orphanides and Wieland. Specifically, the persistence of inflation is said by

Reifschneider and Williams to be between that in a Taylor staggered wage-contracting mod

(with little inflation persistence) and that in the Fuhrer and Madigan, and Orphanides and Wie

models. The persistence of output is said to be between that in the models used by Fuhrer

Madigan, and Orphanides and Wieland, respectively. Reifschneider and Williams design th

experiments to explore how the effect of the zero bound varies under alternative monetary

policies, considering the effects of various modifications to the standard Taylor rule and ho

efficient rules change as the non-negativity constraint begins to bind. They draw three broa

conclusions. First, during particularly severe contractions, open-market operations alone m

insufficient to restore equilibrium; some other stimulus is needed. Second, in very low inflat

environments where policy follows a Taylor rule, the zero bound could be a significant const

on policy, given that their simulations show the funds rate to be stuck at zero over 10 per ce

the time, and that they also show a significant increase in the variability of output but not infla

Third, they report that with perfect credibility and a Taylor rule augmented to incorporate a

response to past constraints on policy, there is a dramatic reduction in the detrimental effec

the zero bound.

Black, Coletti, and Monnier (1998) use the Bank of Canada’s QPM to gauge the costs of an

interest rate floor. QPM is a calibrated, almost small open economy model designed for proje

and policy analysis (described in detail in a series of Bank technical reports beginning in

November 1994). A forward-looking monetary policy reaction function has the monetary

authority adjusting its policy instrument (the short-term interest rate) to bring inflation into li

with the inflation target. Stochastic simulations were performed to build up a distribution of

output and consumption, and interest, inflation, and exchange rates under different target in
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rates and varying assumptions about the level of the interest rate floor (as suggested by th

of Cozier and Lavoie 1994). In the experiment, QPM was subjected to random demand sho

which directly affect both consumption and investment. The variance of the shocks was calib

so that the standard deviation of output relative to its trend, as measured using the extende

multivariate filter, is close to its historical average over the 1961 to 1992 period.7 When the

equilibrium real interest rate is assumed to be 4 per cent, one of the results is that for an in

target of 2 per cent and a zero nominal interest rate bound “the floor has a negligible effect

(Black, Coletti, and Monnier 1998, p. 323). For this equilibrium real interest rate, the experim

with other combinations of the inflation target (0, 1, and 2 per cent) and the assumed floor 

nominal interest rates (0, 0.5, 1.0, 1.5, and 2.0 per cent) indicate that it is the difference be

the target rate of inflation and the level of the interest rate floor that is most important, with 

effect of the interest rate floor being “quite non-linear” (p. 323). The authors state that the p

maker should be wary of targeting an inflation rate more than 1 percentage point below the

interest rate floor. If a lower equilibrium real interest rate (3 per cent) is assumed, the autho

suggest that “the policymaker should be wary when targeting a rate of inflation equal to or 

any interest rate floor” (p. 325).

The IMF (1998, Box 4.1) reports on two simulations with a Japan-specific version of its

multicountry simulation model, MULTIMOD. The important feature of MULTIMOD for these

simulations is its incorporation of forward-looking behaviour in financial and goods markets

that expectations of future values of the endogenous variables can affect prices and activity

current period. In the first simulation, Japanese monetary authorities are assumed to aim a

stabilizing inflation at zero. In the second simulation, they are assumed to credibly commit 

achieving a longer-term inflation rate of 1.5 per cent per year; that is, they resist inflationary

pressures only after inflation reaches this threshold. In both cases, nominal short-term inte

rates are constrained by the floor of zero. The zero bound in the zero inflation target scena

results in higher long-term real interest rates initially, a greater appreciation of the real exch

7. It is clear that if these experiments were to be redone today, reducing the output variance in the
case scenario would have to be seriously considered (see Debs 2001). The inflation variance in
base case of the model was already well below that in history and close to that in the 1990s (see
Coletti, and Monnier 1998, p. 322, Table 1). The latter, and the resultant lower variance of nomin
interest rates relative to history, occurred because the reaction function worked to contain devia
from the midpoint. The real interest rate assumption, especially given the sensitivity analysis, wo
not necessarily have to be changed, although the term premium may have to be revisited becaus
reduced supply of long government bonds. More recent work suggests that if an element of price
targeting was introduced into the inflation-based, forward-looking reaction function, there would
reduction in the variability of inflation relative to its target, output relative to potential, and the nom
interest rate (see Maclean and Pioro 2001). Such changes might further reduce the probability o
encountering the zero bound constraint.
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rate, and a larger decline in output than in the 1.5 per cent inflation scenario. These differe

occur because when the objective for inflation is 1.5 per cent over the long term, deflationa

forces are less strong, since agents in the model base their expectation on the authorities

successfully achieving their higher inflation target. The IMF stress that their results undersc

the important influence that inflation expectations have on real interest rates and aggregate

demand in a liquidity trap, and this includes an indication of how a “deflationary spiral” can

emerge.

In another study of the recent experience of Japan, Krugman (1998) presents a series of s

theoretical models to demonstrate the elements of a liquidity trap. The models are explicitly

intertemporal, assume rational expectations, and allow for foreign trade, capital mobility, an

financial intermediation (providing for a distinction between currency and reserves and bro

measures of money and credit). He demonstrates policy ineffectiveness when the nominal in

rate is zero, taking future money growth as given. However, Krugman stresses that in these

models only temporary monetary expansions are ineffective, and that a central bank can g

economy out of a trap if it can credibly promise a future rise in prices, since this would be a

of lowering ex ante real interest rates. Specifically, he suggests a commitment to 4 per cen

inflation for a period of fifteen years by the monetary authority in Japan.

Analysis

The evidence from the models is that an inflation target of 2 per cent would be “high enoug

greatly reduce the effect of the zero bound on the effectiveness of monetary policy in all bu

most extreme shocks” (Johnson, Small, and Tryon 1999, p. 27). In most cases, these conc

assume that the key real interest rate is consistent with its recent long-run average. While so

the modelers (Orphanides and Wieland, for example) find that the simulation results show 

greatest deterioration when inflation is targeted at 1 per cent or lower, they recommend an

inflation target of 2 per cent, to have a cushion.

An obvious question is whether there would be significant problems if the inflation target w

1 per cent instead of 2 per cent. In the context of lessons to be drawn from the models,

complementary questions are: which macroeconomic models show that there would be pro

and what are the key assumptions? Are there models that do not show a problem and how d

differ from those that do? And how relevant are simulation results from models to implication

a low-inflation or stable price-level world? On the one hand, changes in policy or economic

relationships may mean that the shocks being examined will not apply in the future. Severa

recent studies, discussed later, have shown that the volatility of real output has declined

considerably in the United States and in Canada. Furthermore, other studies find evidence
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changes in monetary policy regime. Finally, there is the question of whether evidence from

types of models should be given more weight than evidence from other types of models.

Wolman (2000) and Reifschneider and Williams (2000) suggest that a lower target might be

possible without having a negative effect on inflation and output stabilization. As reported ab

Wolman uses a price-level reaction function and relies on the effect of the credibility of the

monetary authorities on inflation expectations to lead to the appropriate ex ante real rates f

stabilization purposes. Reifschneider and Williams consider the effects of different inflation

targets on output and inflation volatility using a Taylor rule that allows for expectational effe

via the monetary authority’s commitment to a weaker interest rate relative to that from a ba

Taylor rule whenever the economy is—or is anticipated to be—weak. They argue that

“Confidence that policy will be easier in the future than would normally be the case could lo

bond rates today and raise current expectations of future inflation” (p. 32). Rotemberg and

Woodford argue that “On theoretical grounds, one might be tempted to discount the possibil

sticky inflation and thus accept Wolman’s finding that the zero bound is of little concern.

However, such a step may not be prudent, given the ongoing debate over whether the high d

of persistence displayed by inflation historically is evidence of intrinsic inertia, irrespective o

theoretical arguments” (p. 4). Conversely, Dittmar and Gavin (2000, p. 21) state that “price-

targeting should be preferable in a sticky-price world where prices are costly to adjust . . . apolicy

that reduces price fluctuations would seem to be appropriate.” As noted in the description o

models, particularly for the United States, different assumptions are made about the type a

degree of inertia in inflation (the price level in Wolman’s case).

An obvious risk of using models to infer what is likely to happen in a low-inflation world is th

models estimated or calibrated to historical data would be subject to the Lucas critique. This

is sharpened somewhat given recent work that shows a decline in the volatility of real outpu

the United States after 1984 (McConnell and Perez Quiros 2000, Taylor 2000b, Watson 200

Nelson 2000).8 For Canada, the decline in the volatility of real output is much more evident a

1991 than earlier (see Debs 2001) and there is evidence of a change in the inflation regime

(Laxton, Ricketts, and Rose 1994, Ricketts and Rose 1995, and Fillion and Léonard 1997). G

that the stochastic shocks imposed on these models are drawn from an average over histo

important that the researchers be clear about their views on the change in output volatility 

choosing the representative set of shocks. Similarly, assumed expectations processes play

8. While Brainard and Perry (1999) suggest that the breakpoint in the United States occurred in the
1990s, Taylor (2000b) argues that the weight of the evidence (economic and statistical) indicate
the real change occurred in the early 1980s.
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role in determining the results of the models under stochastic simulations, so the processe

model should reflect the regime consistent with the question being asked.

The Lucas critique might be thought to be less of a problem where models are based on equ

derived from explicit objective functions for firms and individuals, assuming that the objectiv

functions reasonably represent those of agents in the economy. It can also be argued that 

that incorporate forward-looking specifications of some of the structural relations, and use

rational (or model-consistent) expectations in analyzing alternative policies, respond to the L

critique to some extent. In this vein, slightly more weight might be given to the Rotemberg a

Woodford, and Wolman results because the models on which they are based are derived fr

explicit objective functions, and to the Reifschneider and Williams results because model-

consistent expectations are used in analyzing alternative policies. However, there are still iss

whether the variances have been appropriately calibrated and whether the expectations pr

assumed for inflation is consistent with a low-inflation regime.

Most of the models explore only the interest rate channel of monetary policy, except for tha

Wolman. If money is excluded from the model, then the model results do not reflect any we

cost of positive nominal interest rates. Wolman (1998) argues that while the behaviour of rea

nominal variables may be invariant to incorporating money in an additively separable way, 

welfare implications of different monetary policies are not invariant to this modification.

None of the studies allow for the possibility that low and stable inflation makes it easier for

businesses to plan, leading to higher investment, productivity, and growth, as seems to hav

happened in the United States in the mid-to-late 1990s. The result could be less of a boom

cycle than in the past, with a higher average output level and a higher equilibrium real inter

rate, other things being equal.

4. What Role does the Policy and Economic Framework Play in
Determining the Likelihood that a Zero Bound will Occur?

Some of the literature suggests that the monetary policy framework could change the likeliho

encountering the zero bound for any given inflation target, whether it is explicit or implicit.

Another important conditioning factor seems to be the economic context.
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4.1 How does the monetary policy regime influence the probability of the
zero bound occurring?

Benhabib, Schmitt-Grohé, and Uribe (2000, p. 1), hereafter BSGU, indicate that “a growing b

of theoretical work has argued that Taylor rules contribute to macroeconomic stability.” While

conclusion results from methodologically diverse work, two common elements suggest to B

that the conclusion is not necessarily robust: (i) a focus on local dynamics or small fluctuat

around a target level of inflation, and (ii) inattention to the zero bound on nominal interest r

BSGU (2001) argue that when account is taken of the zero bound on the nominal interest r

there can be unexpected consequences from active interest rate feedback rules. In particu

show that even if there is a locally unique equilibrium at which monetary policy is active, an

infinite number of equilibrium trajectories originating arbitrarily close to that steady state ex

that converge to a liquidity trap—a steady state in which the nominal interest rate is near zer

inflation is possibly negative. In addition to BSGU, Krugman (1998) and Reifschneider and

Williams (2000) suggest that the recognition of the existence of a zero lower bound has dra

effects on the dynamic properties of models that include interest rate policy rules such as t

Taylor rule.

On the other hand, McCallum (2000, p. 34) argues that “these particular effects represent

theoretical curiosa that are not relevant to practical policy analysis, even granting the possi

of a ZLB-induced liquidity trap,” but acknowledges that many theorists would disagree with

views. He does not believe that some of the theoretical possibilities would ever come into p

especially in an economy with a clearly enunciated target and a history of meeting that targe

sketches a simple model to show why. It could be argued that the main contribution of this d

is to underscore the importance of a central bank having a coherent monetary order (Laidler

to condition expectations and to ensure consistency in the formulation and implementation

monetary policy.9 Since we believe that there is a coherent monetary order in place in Canada

lean toward McCallum’s view.

Bernanke and Gertler (2000) consider the question of the appropriate policy framework for

industrial economies when there are both price stability and financial stability issues. As pa

their analysis they present simulations using a standard dynamic new Keynesian model, mo

to allow for financial accelerator effects and for exogenous bubbles in asset prices. Their m

9. Laidler (1999) defines a coherent monetary order “as a set of arrangements whereby: (i) monet
policy has a well-defined goal; (ii) the authorities charged with achieving that goal have the powe
needed to achieve it; and, too often overlooked, but crucial, (iii) private sector agents, or at least
representative majority of them, understand that goal, expect it to be pursued, and base their ow
actions on that expectation.”
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allows for the possibility of a sharp market correction leading to adverse effects on econom

activity, compounded by the effects of weakened balance sheets on financial positions. The

conclude that the best policy framework for attaining both price and financial stability is a reg

of flexible inflation targeting, whether implicit or explicit, although they indicate a preference

an explicit target. Elaborating on this, they note that the inflation-targeting approach require

central banks to adjust monetary policy in a pre-emptive manner to offset incipient inflationa

deflationary pressures, but that policy should not respond to changes in asset prices unles

are signalling a change in inflation expectations. According to them, adopting a flexible infla

targeting approach for the monetary policy framework would reduce the probability of a zer

bound occurring, because it forces policy-makers to adjust interest rates in a stabilizing dire

However, they do not argue for any particular inflation target.

To the extent that there is still variability in inflation in a low-inflation monetary regime, there i

greater risk of experiencing a zero nominal bound for at least short periods of time. A polic

framework that reduces uncertainty could help to avoid this risk. Dittmar, Gavin, and Kydland (1

report that, with a simple neoclassical Phillips curve model and realistic assumptions abou

persistence in output gaps, a price-level-targeting regime would likely result in a better infla

output variability trade-off than an inflation-targeting regime. In response to a criticism by K

(1998) that the neoclassical specification is inconsistent with U.S. data, Dittmar and Gavin (2

use a new Keynesian Phillips curve and reach the same conclusion.10,11 While it is possible to

question how consistent either model is with U.S. data, the intent of this research is to show

there seems to be some robustness to the idea that a long-term price-level target used in a

correction framework to modify the short-run inflation target could be helpful to achieving th

objectives of monetary policy.

As stated above, using an explicit optimizing sticky-price model, Wolman (2000) finds that po

rules that make the price level stationary lead to only small real distortions when the zero bou

encountered. He notes that the intuition for why this is so is similar to that given by Duguay (1

10. See Dittmar and Gavin (2000) for more details on the main differences between a neoclassical a
Keynesian Phillips curve.

11. Dittmar and Gavin (2000) argue that the different results reported in simulations of econometric
models that indicate that targeting the price level leads to more inflation and output variability dep
critically on the expectations process assumed. Simulation results using econometric models w
forward-looking inflation expectations (Black, Macklem, and Rose 1998 and Williams 1999) find
combining a long-term price-level target with a short-term inflation-targeting rule or having price
level targeting either shows an improvement or little additional cost in terms of output and inflatio
variability relative to an inflation-targeting rule. On the other hand, simulation exercises that assu
an adaptive expectations process show that price-level targeting results in higher short-run varia
for both inflation and output. Dittmar and Gavin point out that these types of simulation exercises
where the Lucas critique is likely to be most relevant.
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and Coulombe (1998): “by promising to return the price level to a fixed path, policy automatic

generates expected inflation in situations where the nominal interest rate hits the zero boun

the real rate needs to be negative” (Wolman 2000, p. 16). To examine price-level and inflat

targeting, Svensson (1999) derives endogenous decision rules and equilibrium price-level o

inflation processes when the central bank is assumed to act under discretion in the face of

persistent output movements. He finds that price-level targeting dominates inflation targetin

realistic assumptions about persistence in output. As to non-negative nominal interest rates

Svensson states that, “For a given average inflation rate, the reduced inflation variability un

price-level targeting once more seems to speak in favor of price-level targeting” (p. 290).

4.2 How does the economic context affect the probability of a zero bound
occurring?

A higher “equilibrium” real interest rate for a given inflation rate would decrease the likelihood

encountering the zero bound,12 because via the Fisher equation it would imply a higher

“equilibrium” nominal interest rate and hence leave more room for inflation to move before 

nominal interest rate becomes zero. The “equilibrium” real interest rate depends on such fa

as the growth of the labour force and rate of technical progress (which, added together, giv

“natural” rate of growth of the economy) and the propensity to save (determined by the rate

time preference, the risk-aversion of economic agents, the level of government debt, and

distortionary tax regimes). So a country with a higher “natural” growth rate might be expect

be less susceptible to the zero bound, other things being equal.

The monetary authority’s ability to use the interest rate may be constrained when the long rea

is an important channel for affecting economic activity if there is a term premium in long rat

One reason this premium could emerge is a high level of government debt funded more at th

end of the market. With a term premium, the ability to ease in response to an adverse spen

shock would be more constrained, because the equilibrium short real rate would be lower th

equilibrium long rate by the amount of the term premium. Fuhrer and Madigan (1997) cons

this possibility; they show that there is an important negative effect of this on output in the z

inflation case relative to the 4 per cent inflation case. Their simulation incorporated both long

short rates in the IS equation, as opposed to just using long rates, and it did not affect their

conclusions.

12. “Equilibrium” is used here in the sense most widely accepted by economic agents, to denote the
run average applicable in the economy for the time frame under consideration.
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5. How does Credibility Affect the Zero Lower Bound?

Under a regime that is ambiguous about its target (for example, a credible argument can b

that Japan has at times gone back and forth between a price stability and an exchange rate

a monetary authority is unlikely to have achieved much credibility. The absence of a clear

nominal anchor or of past success would make it difficult for the monetary authority to rely 

expectations to adjust endogenously or in response to its pronouncements.

Under a credible inflation-targeting regime, the probability of the nominal interest rate hitting

zero bound should be lower than under an ambiguous regime, in that the monetary authori

should be symmetrically proactive in responding to demand shocks. Furthermore, the econ

may have a better output performance on average that would lead to a higher equilibrium r

interest rate, leaving more room for the monetary authority to stimulate the economy by mo

the ex ante real rate further below its equilibrium value. If a negative shock was a complete

surprise or large enough, or both, to require the monetary authority to reduce nominal inter

rates to zero, it might have enough credibility that economic agents would respond to

commitments by the authority to bring inflation back towards the inflation target. (Svensson

and others have shown how high credibility makes an inflation target easy to achieve.)

If a monetary policy regime where a price-level target played a role was credible, then that m

be the best outcome. Logical arguments and various simulation experiments indicate that u

such a regime price expectations adjust endogenously to allow ex ante real interest rates t

consistent with what is needed to move back to the target (Coulombe 1998, Duguay 1994, B

Macklem, and Rose 1998, and Wolman 2000).

6. How can Monetary Policy be Effective at the Zero Lower Bound?

Alternatives to the interest rate channel for implementing monetary policy have been propos

the literature.13 For the discussion here, these alternatives have been categorized into three g

having to do with increasing liquidity; affecting expectations; and taxing currency holdings. Tab

outlines some of the advantages, disadvantages, and evidence pertaining to each policy pr

in a group, to supplement the brief discussion that follows.

13. Mishkin (1996) provides a useful list of all potential channels and discusses their potential import
He highlights alternatives to the interest rate channel and states that asset prices other than sho
debt contain information about the stance of monetary policy and are therefore important chann
monetary policy transmission.
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Table 1: Alternatives to the interest rate channel when the interest rate is bounded at zeroa

Proposal Advantage Disadvantage Evidence

POLICY ALTERNATIVES (GROUP #1): Expand real money balances by providing additional liquid

Increasing the monetary
base viaopen-market
purchases of Treasury
bills (Clouse et al. 2000)

-May increase credibility
that central bank
(hereafter, C.B.) will
keep short-term rates at
zero for a prolonged
period of time.
-Increases liquidity but
unlikely to affect desired
holdings of loans nor
provide additional
benefits through money
demand equations.
-May increase inflation
expectations and hence
lower ex ante real
interest rates (Mishkin
1996, Wolman 1998,
Krugman 1998).
-Possibility of stimulus
through the credit
channel à la Bernanke
and Gertler (1995), who
see two main channels:
balance sheet channel
and bank lending
channel. May be most
effective for open-
market operations in
assets other than
Treasury bills.

-May waste time and
effort.
-At zero nominal
interest rate, agents have
no reason to reconsider
their portfolio
allocations or their
spending decisions
(open-market operation
in two perfect
substitutes).
-Expectations may not
be altered because of
sluggishness of wages
and prices, and inability
to convince public that
C.B. will be able to
deliver.
-Hard to see how
balance sheet would be
improved, since can’t
decrease interest
expenses or increase
asset prices. Also, with
zero nominal rates,
seems hard to lower
costs of financial
intermediation to
improve the bank
lending channel.

-Studies by Koenig
(1990) and Meltzer
(1998 or 1999) report a
statistically significant
impact of real money
balances on major
demand components as
well as on aggregate
output, independent of
(and in addition to) the
explanatory power of the
real interest rate. IMF
(1999) reports that
Tamin Bayoumi and
James Morsink failed to
detect any independent
impact on aggregate
demand in Japan from
changes in the monetary
base when controlling
for the impact of
changes in interest rates.

Purchasinggovernment
bonds. Using standard
notions of how their
prices are determined
suggests the possibility
of two channels:
expectations of future
short-term interest rates
and term premiums.
(Clouse et al. 2000, and
Bernanke 2000)

-May be able to lower
interest rates, hence
increase collateral
values by buying large
amounts of these bonds
and therefore increase
economic activity.

-Risk of future declines
in prices of long-term
bonds may limit credit
channel effect.
-C.B. determines the
market, as opposed to
working with it.

-Experience with
“Operation Twist” in the
United States in 1961
does not support the idea
that this will work.

(continued)
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Table 1 (continued): Alternatives to the interest rate channel when the interest rate is bounded at zeroa

Proposal Advantage Disadvantage Evidence

Purchasing foreign
exchange. (Bernanke
2000, Clouse et al. 2000,
McCallum 2000, and
Meltzer 1999)

-Provides a signal that
C.B. will lower interest
rates in the future to
profit from the purchase
of foreign assets via a
greater-than-expected
future dollar
depreciation.
-Could allow a portfolio
reallocation between
domestic and foreign
assets that would affect
relative rates of return.

-If monetary policy is
ineffective because of
the liquidity trap, such
an action would be
equivalent to sterilized
intervention.
-May harm relations
with other countries
whose currencies would
have to appreciate.

-Bernanke (2000) states
that he is not aware of
any previous historical
episode in which a C.B.
has been unable to
devalue its currency; but
empirical evidence
suggests that sterilized
interventions cannot
create sustained changes
in exchange rates.
-Empirical literature
provides limited support
for existence of
signalling effects
(Johnson, Small, and
Tryon 1999).
-The consensus in the
empirical literature is
that relative supply
effects have little or no
lasting impact on
exchange rates.

Purchasing private
sector securities.
(Clouse et al. 2000, and
Bernanke 2000).

-Reduces credit-risk
premiums that might
have risen in the face of
zero short-term treasury
rates and a floundering
economy. C.B. would
facilitate this by taking
the credit risk onto its
balance sheet via
purchases of private
sector securities.

-May require changes in
statutory authority. The
Bank of Canada has the
power to purchase
commercial paper under
section 18.g.1 of the
Bank of Canada Act.
-What credit risk and
how much should the
C.B. take onto its
balance sheet?

-Unavailable?

Lending by the central
bank (Clouse et al.
2000)

-May be able to accept a
broad range of securities
as collateral and to make
loans to a wide variety
of economic agents.

-Need to make sure that
credit risk is off the
C.B.’s balance sheet at a
time when such risks
may be elevated already.

-Unavailable?

(continued)
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Table 1 (concluded): Alternatives to the interest rate channel when the interest rate is bounded at zeroa

a. References given in the table do not indicate priority or all of the researchers who have made the sam
type of recommendation.

Proposal Advantage Disadvantage Evidence

“Money rains” (Clouse
et al. 2000 and Bernanke
2000).
-This option requires
coordination with the fiscal
authority in that the central
bank needs an asset
(government bonds) to
match its liability (currency
used for “money rain”).

-Provides a way to have
wealth effects when
interest rates cannot be
used to generate higher
asset prices.

-Economic agents may
anticipate a future lump-
sum tax on wealth equal
to the per capita money
transfer and hence would
hold on to the funds.
-Need to make decisions
on how to distribute in
equitable fashion. May
not be legal.

-Unavailable? However,
any evidence supporting
Ricardian equivalence
would work against this
proposal.

POLICY ALTERNATIVES (GROUP #2): Reduce private risk by committing central bank to future pol

Explicit commitment
to inflation target for
several years into the
future (Krugman 1998
and Bernanke 2000).
- Other forms of explicit
commitments include
money-growth targets
(Hetzel 1999) and
commitments to stay at
zero (Okina 1999)

-Gives private decision-
makers more information
about monetary policy and
therefore reduces
uncertainty.
-Signals intent to make up
some of the price-level
gap.
-Committing to stay at zero
reduces the option value of
longer-term bonds.

-May further endanger
C.B.’s credibility if
targets are not achieved.

-Bernanke (2000) finds
evidence of yield curve
effects from the Bank of
Japan’s commitment to
run a zero-rate policy
until deflationary
expectations subside.

Writing Options.
(Clouse et al. 2000
borrowed from Tinsley
1999.)

-Allows the C.B. to specify
its ceiling for a particular
interest rate over a
specified future period and
to monitor, via the day-to-
day changes in the price of
the option, the credibility
of the interest rate ceiling.

-The more options that
are written by the C.B.,
the more money would
be left on the table if the
C.B. walked away from
its policy of lowering
near-term interest rates.

-Credible version of
keeping inflation at zero
for longer periods of
time. Maybe refer to
Japanese experience.

POLICY ALTERNATIVES (GROUP #3): Create conditions in which nominal interest rates can become neg

Imposition of a carry
tax on monetary
liabilities of the C.B. - a
Gesell tax (Goodfriend
2000, and Buiter and
Panigirtzoglou 1999)

-Would allow open-
market operations to
make nominal interest
rates negative.

-Likely to be significant
costs in producing a
magnetic bank note and
monitoring system.

-The Bank has done
some tests with different
substrates in the $5 bill.
It is very expensive to
track cash.
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The most common policy alternatives attempt to increase real money balances by providin

additional liquidity to the economy. While the mechanisms by which liquidity is provided diff

slightly, the idea in all cases is straightforward: by purchasing assets the central bank increas

monetary base. These policy actions might include purchases of treasury bills via open-ma

operations, purchases of government bonds, foreign exchange and private sector securitie

lending by the central bank, and “money rains.”

A second set of policy alternatives attempts to alter or influence private expectations about f

inflation, and thereby influence ex ante real interest rates, by committing the central bank t

course of action or an outcome (either implicitly or explicitly). For example, the Bank of Jap

February 1999 adoption of a zero interest rate policy is an example of an explicit announce

aimed at altering expectations. Commitments to explicit inflation targets or explicit money-gro

targets also fall under this category. A commitment can also be implied. A central bank ma

undertake to write options on the treasury bond rate that will prevail at some point in the fu

The price of that option would reflect the implied future policy and allow the holder to exerc

the option if and when the central bank fails to deliver on its commitment.

The third alternative (the final one outlined in Table 1) is to create a mechanism whereby nom

interest rates can become negative if need be. A tax on money holdings has been propose

means of implementing such a policy. Advocates of this tax find it compelling: it would remo

the zero bound as a problem for monetary policy; varying the carry tax would enable interes

policy to be made exactly as it is today; long-term bond rates could move closer to or below

and the carry tax would allow a central bank to deal directly with deflation scares by makin

nominal interest rates negative.14

The main criticisms of a tax on cash and currency (a Gesell tax, see Buiter and Panigirtzog

1999) or a carry tax on electronic reserves (see Goodfriend 2000) have focused on the difficu

implementing and administering the tax.15,16 Opponents contend that the ongoing resources

required to administer the carry tax system (which would be idle much of the time) are

14. These reasons are taken from Goodfriend (2000).
15. A more fundamental criticism is that such a tax is analogous to “radioactive decay” of the value o

money, a situation which would erode the very raison d’être of having money as a stable unit of
account or medium of exchange. Reportedly, Wallace (2000) made this point in an intervention f
the floor at a conference on monetary policy in a low-inflation environment.

16. As Buiter and Panigirtzoglou (1999) note, the Gesell tax involves paying negative interest on
government “bearer bonds”—coin and currency (that is, “taxing money”). Taxing currency amou
to having periodic “currency reforms”; that is, compulsory conversions of “old” currency into “new
currency, say by stamping currency. The terms of the conversion can be set to achieve any posit
negative interest rate on currency. There are likely to be significant shoe-leather costs associate
such schemes. The policy question then becomes how much shoe leather it takes to fill an outpu
For electronic reserves, a daily tax on electronic reserve balances would be imposed to make th
interbank rate negative (see Goodfriend 2000 for more details).
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prohibitively costly (see Freedman 2000). Based on its impracticalities, this alternative is unl

to be more than an academic curiosity. Our discussion of it ends here, to focus on the two 

practical approaches introduced earlier.

Economists remain divided on the effectiveness of all six proposals for increasing liquidity in

economy when nominal interest rates are at zero. The division of opinion centres on how m

emphasis is given to all assets being close substitutes. As stated earlier, when the nominal i

rate is zero, short-term treasury bills are perfect substitutes for base money or bank reserv

exchanging one for the other has no effect on economic activity. Advocates of the policy-impo

view rely heavily on the standard assumption that bonds and real capital are perfect substi

Coupled with the perfect substitutability of treasury bills and base money or bank reserves 

zero nominal interest rate, the implication is that all assets are perfect substitutes. As a res

purchasing domestic or foreign long-term bonds, equities, or commodities, or purchasing fo

money, cannot change relative prices and real wealth. Some of the researchers who seem

this view to a greater or lesser extent are: Clouse et al. 2000, Freedman 2000, and Johnson,

and Tryon 1999. However, there are indications that many of these researchers would modify

conclusions in the face of extremely large changes in relative supplies of assets to the priva

sector.

Meltzer (1999) is perhaps the strongest advocate of assets other than bills and money not 

perfect substitutes for money. He suggests that we need money because some transaction

information costs mean that all assets are not perfect substitutes. If the latter is assumed, t

zero interest rate means that only one row and one column in the matrix of asset returns h

eliminated. While other returns may remain near zero, the fact that they are not zero mean

monetary policy remains effective if the central bank buys (or sells) any asset that does not h

zero yield. Meltzer notes that changing the assumption about which assets are not perfect

substitutes removes the theoretical basis for the liquidity trap. This is the case whether it is b

and real capital (as in Brunner and Meltzer 1968) or foreign assets (as in McCallum 2000) th

not perfect substitutes for domestic assets.

To support his analytic argument, Meltzer (1999, p. 13) examines three recession periods i

United States economy (1920–21, 1937–38, and 1947–48) and interprets the evidence as s

that expansion of the monetary base in real terms was “consistent with recovery in each of

cases, despite high and, at times, rising real rates of interest and, in some cases, a zero no

interest rate.” Meltzer favours the relative-price-adjustment view of the role of money during

these episodes to the money-gap view. According to this latter view, the gap between actua

desired real balances is a measure of the relative price adjustments across different assets
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required to restore full equilibrium. While, in full equilibrium, these relative prices might be

summarized by a single interest rate, this is not the case in transition.

Orphanides and Wieland (1999) report on the use of a calibrated, open-economy model to

consider the possibility that the quantity of base money may affect output and inflation whe

nominal interest rate is constrained by zero. Small, pure quantity effects, and uncertainty a

them, are incorporated into the analyses. Emphasis is given to the portfolio balance chann

whereby changes in relative money supplies might influence the exchange rate. If the polic

multipliers and the monetary transmission mechanism for these quantity effects were well-

understood, then Orphanides and Wieland would not see the zero bound as a significant c

for monetary policy. However, their analysis indicates that once uncertainty about these effe

considered, there may be a substantial increase in the costs of stabilization policy near pric

stability. They feel that the optimal policy in the presence of the zero bound exhibits two

complementary elements to moderate the risk of deflationary crises: (i) an asymmetrically q

and strong stimulative response as inflation declines towards zero, and, because of this res

(ii) an upward bias in inflation and a different stochastic distribution of economic outcomes th

the target for inflation was achieved more precisely on average.

Some novel policy alternatives for overcoming the zero nominal bound, many suggested in

response to the recent Japanese experience, involve commitments about future central bank

(see Policy Alternative Group #2 in Table 1). Explicit inflation targets are the most widely

discussed policy measure of this type. The debate focuses on whether the benefit of provid

more direction to economic agents outweighs the cost of a potential erosion of credibility. T

who support the idea (Bernanke 1999 and Krugman 1998) stress that explicit targets would

private decision-makers more information about the objectives of monetary policy and encou

them to act in a way that would help the target to be realized.

In an interesting twist on this idea—which combines it with another idea discussed above—

Svensson (2001) proposes establishing, for a period of time, a price-level target path corresp

to positive inflation (inflation expectations) reinforced by a devaluation of the yen that would

held for a sufficient period of time (a temporary peg) by intervention of whatever magnitude

were required. Since the proposal provides the means—the temporary exchange rate peg—

Bank of Japan to achieve its inflation objective, its major concern is addressed (see the disc

of Okina 1999 below). As for the Ministry of Finance being responsible for foreign-exchang

intervention, Svensson expects that it would do what is required for the welfare of the coun

Note that once the price-level target is reached (the price-level gap is removed), the peg wo
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abandoned and monetary policy would shift to whatever target (price-level or inflation) had 

previously announced.

Those who oppose the idea of inflation targets (Okina 1999 and Okina and Oda 2000 consid

Japanese situation) stress the loss-of-credibility risk if the central bank announces an expli

target but has not formulated a way to implement it. Inflation targets may help implement a

disinflationary policy for which a clear policy path (higher nominal interest rates) can be plan

but implementing an inflationary policy (without the nominal interest rate channel) is a diffe

thing altogether. Okina’s point stresses that there is no upper bound on nominal interest ra

Okina and Oda (2000) seem to suggest that making the central bank accountable for an in

target, especially in a situation like that in Japan, can lead it to take risks that it might not h

taken otherwise.

Analysis

Each policy alternative to the usual interest rate channel at the zero bound has its merits a

shortcomings. While accepting the possibility of monetary policy being ineffective for the reas

discussed above, it is hard to believe that if the monetary authority was to intervene in a m

way, including implementing a Svensson (2001) type of proposal, that there would be no

stabilizing response in the economy. In particular, economic agents could not ignore a subs

excess of real money balances and, as a result, would try to reduce those balances, leadin

higher inflation and more activity. However, this approach may not be the best one, because

many uncertainties involved (e.g., how much? how long? what response? is it the desired o

when to unwind?). On the other hand, an extreme situation may require more creative resp

Given the lack of consensus about how effective monetary policy can be at the zero bound

approach in a situation perceived to have an increased probability of encountering the zero

is to have a contingency plan requiring joint action by the fiscal and monetary authority (as

Svensson’s 2001 proposal) when certain pre-specified conditions arise. It could be made cle

most, if not all, studies suggest that there is a very low risk of encountering a zero bound, and

less of a risk of it resulting in a liquidity crisis, particularly if the financial authorities have be

following prudent policies (Cargill 2000). The contingency plan would be in place to aid in t

stabilization of the economy in the face of unexpected negative shocks outside of the usua

of historical experience.

The cornerstone of this contingency plan would be the central bank’s ongoing commitment

inflation, price-level, or combined target. If the commitment is credible, then returning to the

target should be easier (see Svensson 1999). All other non-interest rate channel alternative
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outlined in Table 1 would exist only to support a return to the inflation target and should be

utilized in that context. Evidence from Japan suggests that a commitment to “stay at zero” 

central bank forecasts see inflation returning into the target band flattens the yield at longe

maturities. This would be a useful second step. Beyond this, large unsterilized intervention

writing options may be necessary.

Such a contingency plan should be flexible enough to take into account the nature of the s

that causes nominal interest rates to fall to zero; e.g., is the shock purely a national one or is

result of spillover effects from another country? For example, if the United States was to

encounter a zero bound situation, expectations and economic activity in Canada would like

negatively affected. In such a case, the contingency plan might need to be coordinated with

nations, particularly since the exchange rate channel may no longer be available.

7. What are the Lessons from Other Times and Other Places?

As stated earlier, history is an obvious place from which to seek insights into the implication

the economic activity and policy of the zero bound on nominal interest rates. In this vein, w

provide brief observations based on our reading of the literature on the experience of the U

States during the Great Depression and that of Japan in the 1990s.

7.1 What can we learn from the experience of the Great Depression?

Despite the many changes in economic institutions and industrial structures since the Grea

Depression, the research literature on what happened during the Great Depression is still a

obvious place from which to seek insights into what might occur if a zero bound situation we

arise. In the early 1930s, prices plunged more quickly than nominal interest rates fell, so rea

rose, and, at least in the United States—where financial markets were a bit more developed—

time the term structure suggested an expectation that nominal short-term rates would shor

rebound (Clouse et al. 2000).

Much work has been done to analyze the lessons from the Great Depression. Recent work

Bordo, Choudhri, and Schwartz (1999) seems to reflect the evolving view. Their main point is

the United States was not constrained from using an expansionary policy to offset banking p

deflation, and declining economic activity at the time of the Great Depression. Bordo, Chou

and Schwartz report that simulations based on a model of a large open economy indicate t

expansionary open-market operations by the Federal Reserve at two critical junctures (Octobe

to February 1931, and September 1931 to January 1932) would have successfully averted
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banking panics that occurred without endangering convertibility. They assert that if the expansi

open-market purchases had been conducted in 1930, the contraction would not have led to

international crises that followed.

Meltzer (1999) comes to the same conclusion from a different perspective. As stated earlie

tries to demonstrate from various episodes in history that monetary policy remains effective a

inflation rates when assets are not perfect substitutes. He specifically indicates that he did 

consider the 1929–33 period to contradict his results because “the price level continued to 

and the economy continued to contract as money and real balances fell. . . . The policy action

the responses, were perverse” (p. 13). Cargill (2000) comes to a similar conclusion.

Incorrect policy actions and a large negative shock can interact to create a downward spira

becomes very difficult to reverse. In the worst case there might be a liquidity trap.17

7.2 What can we learn from the Japanese experience?

Various authors have drawn parallels between the experience of the United States in the e

years of the Great Depression and that of Japan in the early 1990s.18 For example, in both cases

there was a delayed decline in long-term yields and there were questions about whether mo

policy could have been better. It is perhaps not surprising that the conclusions about the m

important lessons are similar. There appear to be two specific lessons: (i) monetary policy

consistently focus its efforts on one clearly defined policy target, and (ii) because credibility 

important to a monetary authority, concerns about the implications of any particular policy ch

can narrow the choices perceived to be available, especially in a situation where credibility

already low.

There are various assessments of the Japanese monetary authority’s degree of culpability,

although there is certainly a view that things might have been done better at points in time.

17. However, the IMF (1999, p. 34, footnote 32) notes that:
“The existence of a liquidity trap is inconsistent with the quantity theory of money (or—
equivalently—a stable money demand function with a finite interest elasticity) and has been reje
by leading monetarists. It is interesting to note that Keynes himself considered an infinitely intere
elastic money demand a theoretical curiosity of little practical relevance. In the original Keynesia
framework (The General Theory), the ineffectiveness of monetary policy was linked to a low and
unstable interest elasticity of aggregate demand (business investment in particular), rather than
infinitely interest-elastic demand for money, labelled the “liquidity trap” by Keynes and his followe
see Karl Brunner and Allan Meltzer, “Liquidity Traps for Money, Bank Credit, and Interest Rates,
Journal of Political Economy, January–February 1968, (pp. 1–38).”

18. Radelet and Sachs (1999) draw some parallels between “mistaken” policy actions in the early ye
the Great Depression in the United States and the tightening of policies demanded of East Asia
countries by the international community in response to the Asian Crisis.
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example, Bernanke (1999) points to three “mistakes” that the Bank of Japan made in the la

1980s and early 1990s: (i) their failure to tighten from 1987 to 1989, which led to the asset-

bubble of the late 1980s; (ii) their attempt to prick that bubble; and (iii) their failure to ease w

asset prices did decline from 1991 to 1994.   Bernanke attributes these mistakes to the Ba

Japan’s obsession with the yen/dollar exchange rate and asset prices, rather than inflation

aggregate demand. Given that other evidence suggests that the United States Federal Res

policy had aimed to bring down equity prices in February 1929, there might be a lesson to 

from the resultant poor outcomes in each case. One potential lesson seems to be “that if c

bankers allow the fluctuations in asset prices to affect their decisions it may distract them fr

concentrating on some combination of output growth and inflation” (Cecchetti 1998, p. 179

Posen (1998, p. 2) argues that the economic stagnation of Japan in the 1990s resulted from

macroeconomic policy more broadly. He says:

. . . the stagnation of Japan in the 1990s was anything but inevitable, and it was misguid
macroeconomic austerity and financial laissez-faire—not lack of return on investment o
political deadlock—that caused it. In the 1990s, Japanese economic policymakers were
sented with the opportunity to fight the last war, the demand-shock-caused depression 
1930s, and they chose to adopt the strategy that lost the war.

Regarding the most fundamental aspect of monetary policy, Meltzer (2000, p. 32) argues th

government and the Bank of Japan should decide on a single goal for monetary policy and

“an adaptive policy rule for price stability meets the objective expressed in the Bank of Japa

law.” Taylor (2000c, p. 15) states that “it is hard for me to see how modern policy analysis ca

done without an inflation target,” but that it is not the same as adopting an “inflation policy”

whereby the central bank chooses a high inflation rate to stimulate the economy (see Krug

1998). Introducing an “inflation policy” in the current situation has been criticized by some

researchers as being naive, not because of theoretical problems with the idea, but because

practical considerations. To some extent the criticism demonstrates the points made earlie

the need to work consistently to gain and maintain credibility when the economy is perform

well. The job is doubly difficult if the monetary authority starts only when the economy is in

precarious situation.

Okina (1999) seems to be dismissive of introducing either inflation targeting or an “inflation

policy” in Japan. He acknowledges the important role inflation targeting has had in severa

countries implementing disinflation. However, he argues that with nominal interest rates alr

near zero, the Bank of Japan has lost its main instrument and would need to turn to “innov

measures beyond the current policy framework” (p. 165) to create additional monetary ea

The introduction of alternative and untried policy options without prior evidence or knowledg
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their effectiveness might further impair the Bank of Japan’s credibility. For any central bank

caught in this scenario there are two types of credibility: (i) that they will do what they say, a

(ii) that they can deliver on the promise. For the first one, the Bank of Japan has likely lost

credibility over the past decade and a half. For the second, there is no precedent to allow the

of Japan (and the Japanese public) to be confident that whatever is announced could be a

7.3 What can we not learn from the experience of Japan in the 1990s?

Japan’s role in both the Asian and global economy makes its experience less applicable to

Canadian context, particularly in issues related to the exchange rate. Japan is the world’s s

largest economy and the cornerstone of the Asian economy. Canada, on the other hand, is

relatively small economy both locally and globally. One might expect large economies to ha

tougher time getting out of a liquidity trap for several reasons. For one, if a large economy 

into a trap, the economic effects could spill over onto its trade partners, thereby unleashing

second-round effects, such as weakened export markets or perhaps exporting those deflat

expectations. Correspondingly, that country may not be able to export its way out of its slum

Smaller countries (like Canada) may be able to rely on trade to reinvigorate their economy.

Goodfriend (2000) and Stevens (2000) allude to this possibility. Of course, there is a risk th

the small country had strong links with a large trading partner and the latter encountered the

bound problem, there could be negative effects for the small country from weaker exports a

erosion of expectations about future economic activity.

For example, it is unlikely that a concerted effort by the Bank of Canada to depreciate the d

would motivate depreciations in other currencies. It seems plausible that a Canadian dollar

depreciation when the economy is in large excess supply would be tolerated. In addition, it c

argued that Canada faces few of the “structural” factors that have worked against Japanese

makers and their desire for a lower yen exchange rate when nominal interest rates are near19

Nevertheless, even without these factors working against the Bank of Canada, it is still pos

that intervening to bring down the value of the dollar would fail in Canada.

Svensson (2000, p. 28) remarks that:

To the extent that the exchange rate is determined by an interest-rate parity condition in
ing the interest rate differential relative to foreign interest rates, once domestic interest r
are zero, the domestic currency is expected to appreciate over time and the current exc
rate varies with the expected future exchange rate. . . . If deflationary expectations do n
change, non sterilized foreign-exchange interventions are then unlikely to affect the cur
exchange rate (not to speak of sterilized foreign-exchange interventions).

19. See McKinnon, Ohno, and Shirono (1999) for a discussion of the “syndrome of the ever-higher
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Freedman (2000) also questions the efficacy of foreign exchange interventions and their likel

of success. He does suggest that the “psychological reaction” of the market to a non-sterili

intervention might stand a small chance of changing expectations. Expectations play a hug

in liquidity traps. Unless the central banker can change expectations, foreign exchange

interventions are futile.

Analysis

Perhaps the most important lesson for central banks from the experience of the United Sta

during the Great Depression and of Japan in the 1990s is that conducting monetary policy 

strong focus on fundamentals (low inflation and stable output growth) is a good way to avo

problems brought about by the zero bound on nominal interest rates. While this strategy w

guarantee complete removal of all risks, there seems to be more and more agreement that

evidence from Japan in the 1990s and the United States during the Great Depression sugge

a better performance on policy would have moderated the worst aspects.

While conventional wisdom suggests that central banks have nothing to gain and much to lo

focusing too much attention on asset prices, a very recent report suggests that this approa

should be revisited (Cecchetti et al. 2000). The authors argue that inflation-targeting central

can smooth the path of inflation by taking asset prices (in particular, housing prices) into ac

when formulating monetary policy.20 Other reports do not go so far. For example, Bernanke a

Gertler (2000, p. 46) conclude that “given a strong commitment to stabilizing expected infla

(by using targets), it is neither necessary nor desirable for monetary policy to respond to ch

in asset prices, except to the extent that they help to forecast inflationary or deflationary press

The role of monetary policy in responding to an asset-price bubble remains an unresolved is

is true that asset prices may play a role in deflationary shocks large enough to create a zero

on nominal interest rates. DeLong (2000) has argued that asset prices, more than gener

consumer prices, are a likely source of deflationary shocks in a modern economy. Research

Great Depression and the recent stagnation in Japan (see Ito and Iwaisako 1995, and Bay

1999) suggests that asset prices played an important role in these events. Nevertheless, h

central bank should explicitly take into account movements in asset prices remains unclear

20. In Canada, housing-price movements are captured to some extent in the consumer price index
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8. Conclusions

This paper has surveyed the literature on the zero bound on the nominal interest rate. A ra

questions have been considered. How likely is it that the zero bound on the nominal interes

will be encountered for specific inflation targets, whether explicit or implicit? Are there

circumstances (the policy framework, the economic context, etc.) that would lead to somew

different conclusions? Are alternatives to the usual interest rate channel available to the mon

authority for stabilization purposes in a zero bound situation? What does the experience of

United States during the Great Depression and that of Japan in the 1990s imply for how ca

the monetary authority should be in choosing its policy target?

Various approaches, ranging from analyses of historical data to stochastic simulations of m

suggest that the probability of encountering the zero bound is relatively low. Most research

would see this probability as essentially zero for an inflation target of 2 per cent with only a s

increase down to a 1 per cent inflation target, assuming an equilibrium real interest rate in 

with recent long-run averages in the industrial countries (other than Japan). However, the m

simulation work indicates that the relationship is a non-linear one, such that as inflation

approaches zero, the likelihood of encountering the zero bound increases at an increasing

There is a major caveat to relying on inferences based on historical data, whether they are us

statistical analyses or for estimating or calibrating models: they come from different moneta

regimes and, hence, may lead to mistaken inferences for a regime of price stability.

Some researchers have used analytic or simulation work to argue that the situation is differ

the price level is a key element of the monetary authority’s loss function, as opposed to an

inflation target alone. Their work notes that the commitment by the monetary authority to b

the price level back to its targeted path encourages stabilizing-inflation expectations. For exa

if a negative demand shock pushes the price level below its targeted value, then forward-lo

economic agents will anticipate higher-than-normal inflation to bring the price level back to

where it should be. Such inflation expectations mean that the ex ante real interest rate is lo

than otherwise, thus contributing to stabilizing adjustments in the economy. Other research

have suggested that a similar result could be obtained with an inflation target and a commi

by the monetary authority to keep interest rates lower than otherwise after a period when the

bound on the nominal interest rate has kept them higher than otherwise.

An important conditioning element for these conclusions is credibility. In that area, the obje

of the monetary authority is well known, as is its reaction function. With the knowledge and b

that the monetary authority will do what it commits to do, economic agents respond in a stabil
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manner. In reality, this state can be approached only in an economy with a coherent monet

order (see Laidler 1999). Another context element is that the equilibrium real interest rate in

credibility work is taken to be equal to the long-run average over some recent period, placing

around 2 per cent (Treasury bill rate) for the United States and between 3 and 4 per cent (9

commercial paper rate) for Canada.21 Other things being equal, the higher the real interest rate

more room there is before the zero bound on nominal interest rates is encountered for a give

inflation rate. The higher the natural growth rate of the economy the higher is its equilibrium

interest rate. For a number of reasons, any particular country may have an average real rate

period of time that differs from that for the world over the same period.

Even if an economy has a coherent monetary order, good fiscal and structural policies, and

its other economic and institutional elements as they should be, it could still be hit unexpec

by an unprecedented negative shock. In such a situation, the zero bound on the nominal in

rate may act as a constraint on the stabilization activities of the monetary authority. In terms o

potential alternative channels for monetary policy to contribute to stabilization—such as provi

more liquidity to the economy, directly affecting expectations, or taxing money holdings—the

no clear-cut consensus in the literature. On increasing liquidity, the tension is between thos

believe that the usual interest rate channel is crucial and those who believe that there is su

substitutability among assets that portfolio balance and credit channels can play a role. To 

expectations, the monetary authority must have credibility that it will adhere to what it propo

and the credibility that it can deliver on its proposal, both of which may be hard to achieve i

unprecedented economic situation. With respect to taxing money holdings, the main tensio

between those who see it as a viable option and those who see it as unlikely because of hi

administrative costs.

An undercurrent in the relevant literature suggests that if the action by the monetary author

were massive enough, it would be able to move the economy away from the zero bound. Sin

amount of intervention required will be known only after the fact, there is a risk to credibility b

from not doing enough and from doing too much. However, it must be acknowledged that ext

situations may require creative actions. One possibility for low-inflation economies is to hav

joint agreement between the fiscal and monetary authorities to a contingency plan to be

implemented immediately if a zero bound situation were to occur. The importance of a prom

response by the fiscal authority was specifically noted in one study that used stochastic

21. As a point of reference, researchers in the United States tend to use the Treasury bill rate and
researchers in Canada the 90-day commercial paper rate. When like is compared to like—for exa
real 90-day commercial paper rates—the equilibrium real rate in Canada is likely to be about 50
points higher than that in the United States.
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simulations to assess the implications of the zero bound for an economy with a low inflation

target. What was achievable for an inflation target seemed to be premised on the possibilit

coordinated fiscal action.

An example of the need for such coordination is given in the elements of a recent proposal

Svensson (2001) to aid the transition to a sustainable environment. The monetary authority

(perhaps jointly with the government) adopts a price-level target, the implication of which is

path for inflation. The fiscal authority supports its achievement and maintenance by agreein

intervene to depreciate the exchange rate to the requisite level and to hold it there for a pe

time (a temporary peg). The idea is to remove whatever price-level gap has emerged. Onc

price-level target is reached, the peg would be abandoned and monetary policy would shift

targeting its usual objective (one example is an inflation target).

The main lessons to be drawn from the experiences of the United States during the Great

Depression and Japan in the 1990s, according to the literature that we have read, are threef

interrelated: (i) confusion about the goal and/or poor implementation of monetary policy sh

be avoided, (ii) the monetary authority when confronted with a zero bound situation may be

cautious in taking stabilizing action for fear of eroding any remaining credibility, and (iii) a

prolonged period of economic stagnation may occur, weakening confidence in the ability o

monetary authority to influence economic activity, even over the short term.



34

94.

ol-

ria.”

er pre-

 Pol-

n

y

id

Fea-
t.”
Bibliography

Bank of Canada. 1995.Credit, Interest Rate Spreads and the Monetary Policy Transmission
Mechanism. Proceedings of a conference held at the Bank of Canada, November 19
Ottawa: Bank of Canada.

Bayoumi, T. 1999. “The Morning After: Explaining the Slowdown in Japanese Growth in the
1990s.” NBER Working Paper No. 7350.

Bayoumi, T. and C. Collyns. 2000.Post-Bubble Blues: How Japan Responded to Asset Price C
lapse. International Monetary Fund: Washington.

Benhabib, J., S. Schmitt-Grohé, and M. Uribe. 1999. “Monetary Policy and Multiple Equilib
Centre for Economic Policy Research, Discussion Paper No. 2316.

———. 2000. “Avoiding Liquidity Traps.” University of Pennsylvania.

———. 2001. “The Perils of Taylor Rules.”Journal of Economic Theory 96: 1–2, 40–69.

Bernanke, B.S. 1999. “Japanese Monetary Policy: A Case of Self-induced Paralysis?” Pap
sented at ASSA meetings, 9 January 2000. Boston, MA.

———. 2000. “Comment on DeLong ‘America’s Historical Experience with Low Inflation’.”
Journal of Money, Credit and Banking32: 4, Part 2, 994–97.

Bernanke, B. and M. Gertler. 1995. “Inside the Black Box: The Credit Channel of Monetary
icy Transmission.”Journal of Economic Perspectives 9: 4, 27–48.

———. 2000. “Monetary Policy and Asset Price Volatility.” NBER Working Paper No. 7559.

Bernanke, B.S., T. Laubach, F.S. Mishkin, and A.S. Posen. 1999.Inflation Targeting. Princeton:
Princeton University Press.

Black, R., D. Coletti, and S. Monnier. 1998. “On the Costs and Benefits of Price Stability.” I
Price Stability, Inflation Targets, and Monetary Policy,303–42. Proceedings of a confer-
ence held by the Bank of Canada, May 1997. Ottawa: Bank of Canada.

Black, R., T. Macklem, and D. Rose. 1998. “On Policy Rules for Price Stability.” InPrice Stabil-
ity, Inflation Targets, and Monetary Policy,411–61. Proceedings of a conference held b
the Bank of Canada, May 1997. Ottawa: Bank of Canada.

Blanchard, O. 2000. “What Do We Know about Macroeconomics that Fisher and Wicksell D
Not?” NBER Working Paper No. W7550.

Blinder, A. 2000. “Monetary Policy at the Zero Lower Bound: Balancing the Risks.”Journal of
Money, Credit and Banking32: 4, Part 2, 1093–99.

Bordo, M.D., E.U. Choudhri, and A.J. Schwartz. 1999. “Was Expansionary Monetary Policy
sible During the Great Contraction? An Examination of the Gold Standard Constrain
NBER Working Paper No. W7125.



35

k-

ol-

ts

 of

uly.

.

k Pol-

o

hen
aper

nada

mpli-
ary

g

an-
Brainard, W.C. and G.L. Perry. 1999. “Making Policy in a Changing World.” InEconomic Events,
Ideas, and Policies: The 1960s and After. Proceedings of a conference held by the Broo
ings Institution, 12 and 13 November 1999.

Brunner, K. and A.H. Meltzer. 1968. “Liquidity Traps for Money, Bank Credit, and Interest
Rates.”Journal of Political Economy (January/February): 1–38.

Bryant, R. 2000. “Comment on Goodfriend ‘Overcoming the Zero Bound on Interest Rate P
icy’.” Journal of Money, Credit and Banking32: 4, Part 2, 1036–50.

Buiter, W. and N. Panigirtzoglou. 1999. “Liquidity Traps: How to Avoid Them and How to
Escape Them.” NBER Working Paper No. W7245.

Campbell, J. 2000. “Comment on Saunders ‘Low Inflation: The Behavior of Financial Marke
and Institutions’.”Journal of Money, Credit and Banking32: 4, Part 2, 1088–92.

Cargill, T.F. 2000. “Monetary Policy, Deflation, and Economic History: Lessons for the Bank
Japan.” In The Role of Monetary Policy under Low Inflation: Deflationary Shocks and
their Policy Responses.Proceedings of a conference held by the Bank of Japan, 3-4 J
Version of 21 June 2000.

Cecchetti, S. 1998. “Understanding the Great Depression: Lessons for Current Policy.” In M
Wheeler, ed.,The Economics of the Great Depression, 171–94. Kalamazoo, Michigan:
W.E. Upjohn Institute for Employment Research.

Cecchetti, S., H. Genberg, J. Lipsky, and S. Wadhwani. 2000. “Asset Prices and Central Ban
icy.” In Geneva Reports on World Economy 2. International Center for Monetary and
Banking Studies, Switzerland.

Christiano, L.J. 2000. “Comment on Ben McCallum, ‘Theoretical Analysis Regarding a Zer
Lower Bound on Nominal Interest Rates’.”Journal of Money, Credit and Banking32: 4,
Part 2, 905–30.

Clouse, J., D. Henderson, A. Orphanides, D. Small, and P. Tinsley. 2000. “Monetary Policy W
the Nominal Short-Term Interest Rate is Zero.” Finance and Economics Discussion P
No. 2000–51. Washington: Board of Governors of the Federal Reserve System.

Coulombe, S. 1998. “A Non-Paradoxical Interpretation of the Gibson Paradox.” Bank of Ca
Working Paper No. 98–22.

Cozier, B. and C. Lavoie. 1994. “Is There a Floor to Nominal Interest Rates? Evidence and I
cations for the Conduct of Monetary Policy.” Paper presented at CEA meetings, Calg
University, June.

Crawford, A. and M. Kasumovich. 1996. “Does Inflation Uncertainty Vary with the Level of
Inflation?” Bank of Canada Working Paper No. 96–9.

Crawford, A., J.-F. Fillion, and T. Laflèche. 1998. “Is the CPI a Suitable Measure for Definin
Price Stability?” InPrice Stability, Inflation Targets, and Monetary Policy,39–73. Pro-
ceedings of a conference held by the Bank of Canada, May 1997. Ottawa: Bank of C
ada.



36

da.”

-

et-

aper

es

as

ility—

y’.”

or

Zero.”

Infla-
Debs, A. 2001. “Testing for a Structural Break in the Volatility of Real GDP Growth in Cana
Bank of Canada Working Paper, forthcoming.

DeLong, J.B. 1999. “Should We Fear Deflation?”Brookings Papers on Economic Activity1: 225–52.

———. 2000. “America’s Historical Experience with Low Inflation.”Journal of Money, Credit
and Banking32: 4, Part 2, 979–93.

Dittmar, R. and W.T. Gavin. 2000. “What Do New-Keynesian Phillips Curves Imply for Price
Level Targeting?”Federal Reserve Bank of St. Louis Review (March/April): 21–29.

Dittmar, R., W.T. Gavin, and F.E. Kydland. 1999. “Price-Level Uncertainty and Inflation Targ
ing.” Federal Reserve Bank of St. Louis Review (July/August): 23–33.

Dornbusch, R. 1999. “Monetary Policy and Asset Market Volatility: Comment.” InNew Chal-
lenges for Monetary Policy. Proceedings of a symposium sponsored by the Federal
Reserve Bank of Kansas City at Jackson Hole, Wyoming, 27 August 1999.

Duguay, P. 1994. “Some Thoughts on Price Stability versus Zero Inflation.” Mimeograph (P
presented to initiate discussion at a conference on Central Bank Independence and
Accountability, Università Bocconi, Milan, Italy, 4 March). Ottawa: Bank of Canada.

English, W.B. 1999. “Comment on DeLong ‘America’s Historical Experience with Low Infla-
tion’.” Journal of Money, Credit and Banking32: 4, Part 2, 998–1006.

Fillion, J-F. and A. Léonard. 1997. “La courbe de Phillips au Canada: un examen de quelqu
hypothèses.” Bank of Canada Working Paper No. 97–3.

Fischer, S. 1996. “Why are Central Banks Pursuing Long-Run Price Stability?” InAchieving
Price Stability, 7–34. A symposium sponsored by the Federal Reserve Bank of Kans
City. Federal Reserve Bank of Kansas City.

Freedman, C. 1996. “What Operating Procedures Should be Adopted to Maintain Price Stab
Practical Issues.” InAchieving Price Stability,241–85. A symposium sponsored by the
Federal Reserve Bank of Kansas City. Federal Reserve Bank of Kansas City.

———. 2000. “Comment on Goodfriend ‘Overcoming the Zero Bound on Interest Rate Polic
Journal of Money, Credit and Banking 32: 4, Part 2, 1051–57.

Friedman, M. 1969. “The Optimum Quantity of Money.” InThe Optimum Quantity of Money and
Other Essays, 1–50. Chicago: University of Chicago Press.

Fuhrer, J.C. 1997. “Towards a Compact, Empirically-Verified Rational Expectations Model f
Monetary Policy.”Carnegie Rochester Conference Series on Public Policy 47, 197–230.

Fuhrer, J.C. and B. Madigan. 1997. “Monetary Policy when Interest Rates are Bounded at 
Review of Economics and Statistics 79: 573–85.

Fuhrer, J.C. and M.S. Sniderman. 2000. “Conference Summary: Monetary Policy in a Low-
tion Environment.”Journal of Money, Credit and Banking32: 4, Part 2, 845–69.

Goodfriend, M. 2000. “Overcoming the Zero Bound on Interest Rate Policy.”Journal of Money,
Credit and Banking32: 4, Part 2, 1007–35.



37

358.

nal
tem.

ith
ral

 Kan-

esti-

ance

 of

r

nada

anti-
ry

g

Hetzel, R.L. 1999. “Japanese Monetary Policy: A Quantity Theory Perspective.”Economic Quar-
terly 85:1. Federal Reserve Bank of Richmond.

International Monetary Fund. 1998.World Economic Outlook: Financial Turbulence in the World
Economy.Washington: International Monetary Fund (October).

International Monetary Fund. 1999.World Economic Outlook. Washington: International Mone-
tary Fund (October).

Ito, T. and T. Iwaisako. 1995. “Explaining Asset Bubbles in Japan.” NBER Working Paper No. 5

Johnson, K., D. Small, and R. Tryon. 1999. “Monetary Policy and Price Stability.” Internatio
Finance Discussion Paper No. 641. Board of Governors of the Federal Reserve Sys

Keynes, J.M. 1936.The General Theory of Employment, Interest and Money. Volume VII of The
Collected Writings of John Maynard Keynes, 1973. London: Macmillan.

Kiley, M.T. 1998. “Monetary Policy under Neoclassical and New-Keynesian Phillips Curves, w
an Application to Price Level and Inflation Targeting.” Board of Governors of the Fede
Reserve System, Working Paper No. 1998–27.

King, M. 1999. “Challenges for Monetary Policy: New and Old.” InNew Challenges for Mone-
tary Policy. Proceedings of a symposium sponsored by the Federal Reserve Bank of
sas City at Jackson Hole, Wyoming, 27 August 1999.

Koenig, E.F. 1990. “Real Money Balances and the Timing of Consumption: An Empirical Inv
gation.”The Quarterly Journal of Economics (May): 399–425.

Konieczny, J.D. 1994. “The Optimal Rate of Inflation: Competing Theories and Their Relev
to Canada.” InEconomic Behaviour and Policy Choice Under Price Stability,1–40. Pro-
ceedings of a conference held by the Bank of Canada, October 1993. Ottawa: Bank
Canada.

Krugman, P.R. 1998. “It’s Baack: Japan’s Slump and the Return of the Liquidity Trap.”Brookings
Papers on Economic Activity49: 2, 137–206. For other articles that clarify his thinking o
respond to his critics, see his Web page (http://web.mit.edu.krugman/www).

Laidler, D. 1999. “The Exchange Rate Regime and Canada’s Monetary Order.” Bank of Ca
Working Paper No. 99–7.

Lavoie, C. 1995. “Fluctuations économiques dans un environnement de stabilité des prix.”
Department of Finance Working Paper No. 95–01. Ottawa: Department of Finance.

Laxton, D. and E.S. Prasad. 2000. “International Spillovers of Macroeconomic Shocks: A Qu
tative Exploration.” IMF Working Paper WP/00/101. Washington: International Moneta
Fund.

Laxton, D., N. Ricketts, and D. Rose. 1994. “Uncertainty, Learning and Policy Credibility.” In
Economic Behaviour and Policy Choice Under Price Stability, 173–226. Proceedings of a
conference held by the Bank of Canada, October 1993. Ottawa: Bank of Canada.

Lebow, D.E. 1993. “Monetary Policy at Near-Zero Interest Rates.” Economic Activity Workin
Paper Number 136, Federal Reserve Board.



38

er

s of

rest

 Has
,

ly
y
olicy

nd

mp
-19.

1–
O.
rac-

l-

0s.”
icy
4 July.

.”
Lengwiler, Y. 1998. “Certainty Equivalence and the Non-Vertical Long Run Phillips-Curve.”
FEDS 1998–36. Washington: Federal Reserve Board.

Levin, A., V. Wieland, and J.C. Williams. 1999. “Robustness of Simple Monetary Rules und
Model Uncertainty.” In John B. Taylor, ed.,Monetary Policy Rules, 263–99. Chicago: Uni-
versity of Chicago Press.

Maclean, D. and H. Pioro. 2001. “Price Level Targeting: The Role of Credibility.” Proceeding
a conference onPrice Stability and the Long-Run Target for Monetary Policy, forthcom-
ing. Ottawa: Bank of Canada.

McCallum, B.T. 2000. “Theoretical Analysis Regarding a Zero Lower Bound on Nominal Inte
Rates.”Journal of Money, Credit and Banking32: 4, Part 2, 870–904.

McConnell, M. and G. Perez Quiros. 1998. “Output Fluctuations in the United States: What
Changed Since the Early 1980s?” Federal Reserve Bank of New York Staff Reports
Number 41, June.

———. 2000. “Output Fluctuations in the United States: What Has Changed Since the Ear
1980s?” InStructural Change and Monetary Policy.Proceedings of a conference held b
the Federal Reserve Bank of San Francisco and the Stanford Institute for Economic P
Research, 3–4 March 2000.

McKinnon, R., A.H. Meltzer, and K. Okina. 1999. “Monetary Policy Under Zero Inflation—A
Response to Criticisms and Questions Regarding Monetary Policy—Comments and
Rejoinder.” IMES Discussion Paper Series No. 99-e-28. (Comments by McKinnon a
Meltzer, Rejoinder by Okina.) Tokyo: Bank of Japan.

McKinnon, R. and K. Ohno. 2000. “The Foreign Exchange Origins of Japan’s Economic Slu
in the 1990s and Low Interest Liquidity Trap.” IMES Discussion Paper Series 2000-E
Tokyo: Bank of Japan.

McKinnon, R., K. Ohno, and K. Shirono. 1999. “The Syndrome of the Ever-Higher Yen, 197
1995: American Mercantile Pressure on Japanese Monetary Policy.” In T. Ito and A.
Krueger, eds.Changes in Exchange Rates in Rapidly Developing Countries: Theory, P
tice and Policy Issues. Chicago: University of Chicago Press.

McPhail, K. 1994. “Discussion.” InEconomic Behaviour and Policy Choice Under Price Stabi
ity, 41–46. Proceedings of a conference held by the Bank of Canada, October 1993.
Ottawa: Bank of Canada.

Meltzer, A.H. 1998 or 1999. “The Transmission Process.” Manuscript, available at
http://www.gsia.cmu.edu/afs/andrew/gsia/meltzer/.

———.1999. “Liquidity Claptrap.”The International Economy (November/December): 18–23.

———. 2000. “Monetary Transmission at Low Inflation: Some Clues from Japan in the 199
In The Role of Monetary Policy under Low Inflation: Deflationary Shocks and their Pol
Responses.Keynote speech. Proceedings of a conference held by the Bank of Japan, 3–

Mishkin, F.S. 1996. “The Channels of Monetary Transmission: Lessons for Monetary Policy
NBER Working Paper No. 5464.



39

f the

an
.

ions
dies

aints

n of

hen
gton:

o.

l Cri-

fla-

-7

sian
ntre

 for
Motonishi, T. and H. Yoshikawa. 1999. “Causes of the Long Stagnation of Japan During the
1990s: Financial or Real?” NBER Working Paper No. 7351.

Mussa, M. “Reflections on Monetary Policy at Low Inflation.”Journal of Money, Credit and
Banking32: 4, Part 2, 1100–06.

Nelson, C.R. 2000. “Has There Been a Change in the Volatility of Real GDP? Discussion o
paper by Margaret M. McConnell and Gabriel Perez Quiros.” InStructural Change and
Monetary Policy.Proceedings of a conference held by the Federal Reserve Bank of S
Francisco and the Stanford Institute for Economic Policy Research, 3–4 March 2000

Okina, K. 1999. “Monetary Policy Under Zero Inflation: A Response to Criticisms and Quest
Regarding Monetary Policy.” Bank of Japan Institute for Monetary and Economic Stu
Discussion Paper Series No. 99-e-20.

Okina, K. and N. Oda. 2000. “Further Monetary Easing Policies under Non-negativity Constr
of Nominal Interest Rates: Summary of Discussion Based on Japan’s Experience.” InThe
Role of Monetary Policy under Low Inflation: Deflationary Shocks and their Policy
Responses.Proceedings of a conference held by the Bank of Japan, 3-4 July. Versio
20 June 2000.

Orphanides, A. and V. Wieland. 1998. “Price Stability and Monetary Policy Effectiveness w
Nominal Interest Rates are Bounded at Zero.” FEDS Working Paper No. 35. Washin
Federal Reserve Board.

———. 1999. “Efficient Monetary Policy Design Near Price Stability.” FEDS Working Paper N
67, Washington: Federal Reserve Board.

Phelps, E. 1972.Inflation Policy and Unemployment Theory. London: Macmillan.

Posen, A.S. 1998.Restoring Japan’s Economic Growth. Washington, D.C.: Institute for Interna-
tional Economics.

Radelet, S. and J. Sachs. 1999. “What Have We Learned, So Far, From the Asian Financia
sis?” Mimeograph, http://www.nber.org/~confer/2000/korea00/korea00.html.

Reifschneider, D. and J.C. Williams. 2000. “Three Lessons for Monetary Policy in a Low In
tion Era.”Journal of Money, Credit and Banking32: 4, Part 2, 936–66.

Ricketts, N. and D. Rose. 1995. “Inflation, Learning and Monetary Policy Regimes in the G
Economies.” Bank of Canada Working Paper No. 95–6.

Ritschl, A. and U. Woitek. 2000. “Did Monetary Forces Cause the Great Depression?: A Baye
VAR Analysis for the US Economy.” CEPR Discussion Paper No. 2561. London: Ce
for Economic Policy Research.

Rotemberg, J.J. and M. Woodford. 1997. “An Optimization-Based Econometric Framework
the Evaluation of Monetary Policy.” InNBER Macroeconomics Annual 1997, 297–346.
Cambridge, MA: The MIT Press.

Saunders, A. 2000. “Low Inflation: The Behavior of Financial Markets and Institutions.”Journal
of Money, Credit and Banking32: 4, Part 2, 1058–87.



40

auses

y in

y Pol-

ctober

 Fool-

licy

k of

R

y in

’.” In
ral
arch,

s.
Schinasi, G.J. and M. Hargraves. 1993. ‘“Boom and Bust’ in Asset Markets in the 1980s: C
and Consequences.”IMF Staff Studies for the World Economic Outlook (December): 1–
27. Washington: International Monetary Fund.

Sims, C. 2000. “Comment on Reifschneider and Williams ‘Three Lessons for Monetary Polic
a Low Inflation Era’.”Journal of Money, Credit and Banking32: 4, Part 2, 967–72.

Small, D. and J. Clouse. 1999. “The Limits the Federal Reserve Act Places on the Monetar
icy Actions of the Federal Reserve.” InMonetary Policy in a Low Inflation Environment.
Proceedings of a conference held by the Federal Reserve Bank of Boston, 18-20 O
1999.

Solow, R.M. and J.B. Taylor. 1998.Inflation, Unemployment, and Monetary Policy. Cambridge,
MA: The MIT Press.

Stevens, G. 2000. “Comments on Lars Svensson ‘The Zero Bound in an Open Economy: A
proof Way of Escaping from a Liquidity Trap’.” In The Role of Monetary Policy under
Low Inflation: Deflationary Shocks and their Policy Responses.Proceedings of a confer-
ence held by the Bank of Japan, 3-4 July.

Summers, L. 1991. “Panel Discussion: Price Stability. How Should Long-Term Monetary Po
Be Determined?”Journal of Money, Credit and Banking 23: 3, 625–31.

———. 1996. “Commentary: Why are Central Banks Pursuing Long-run Price Stability?” In
Achieving Price Stability, 35-41. A symposium sponsored by the Federal Reserve Ban
Kansas City. Federal Reserve Bank of Kansas City.

Svensson, L. 1999. “Price-Level Targeting versus Inflation Targeting: A Free Lunch?”Journal of
Money Credit and Banking 31: 3, Part 1, 277–95.

———. 2000. “How Should Monetary Policy Be Conducted in an Era of Price Stability?” NBE
Working Paper No. 7516.

———. 2001. “The Zero Bound in an Open Economy: A Foolproof Way of Escaping from a
Liquidity Trap.” Monetary and Economic Studies (February): 19(S-1), 277–312.

Taylor, J. 1999. “Commentary on Challenges for Monetary Policy: New And Old.” InNew Chal-
lenges for Monetary Policy. Proceedings of a symposium sponsored by the Federal
Reserve Bank of Kansas City at Jackson Hole, Wyoming, 27 August 1999.

———. 2000a. “Comment on Reifschneider and Williams ‘Three Lessons for Monetary Polic
a Low Inflation Era’.”Journal of Money, Credit and Banking32: 4, Part 2, 973–78.

———. 2000b. “Remarks for the Panel Discussion on ‘Recent Changes in Trend and Cycle
Structural Change and Monetary Policy.Proceedings of a conference held by the Fede
Reserve Bank of San Francisco and the Stanford Institute for Economic Policy Rese
3–4 March 2000.

———. 2000c. “Low Inflation, Deflation, and Policies for Future Price Stability.” In The Role of
Monetary Policy under Low Inflation: Deflationary Shocks and their Policy Response
Keynote speech. Proceedings of a conference held by the Bank of Japan, 3–4 July.



41

nfla-
arch.

riva-
tem,

wer

d

 for

aper

pt,

t,

f

ing,
Tetlow, R. and J.C. Williams. 1998. “Implementing Price Stability: Bands, Boundaries and I
tion Targeting.” Mimeograph, Board of Governors of the Federal Reserve System, 4 M

Tinsley, P.A. 1999. “Short Rate Expectations, Term Premiums, and Central Bank Use of De
tives to Reduce Policy Uncertainty.” Board of Governors of the Federal Reserve Sys
Working Paper No. 1999–14.

Uedai, K. 2000. “Japan’s Experience with Zero Interest Rates.”Journal of Money, Credit and
Banking32: 4, Part 2, 1107–09.

Vickrey, W. 1955. “Stability Through Inflation.” In K. Kurihara, ed.,Post-Keynesian Economics.
London: George Allen and Unwin Ltd.

Wallace, N. 2000. “Comment on Ben McCallum, ‘Theoretical Analysis Regarding a Zero Lo
Bound on Nominal Interest Rates’.”Journal of Money, Credit and Banking32: 4, Part 2,
931–35.

Watson, M.W. 2000. “Structural Change and Monetary Policy Recent Changes in Trend an
Cycle: Comments.” InStructural Change and Monetary Policy.Proceedings of a confer-
ence held by the Federal Reserve Bank of San Francisco and the Stanford Institute
Economic Policy Research, 3–4 March 2000.

Weberpals, I. 1997. “The Liquidity Trap: Evidence from Japan.” Bank of Canada Working P
No. 97–4.

Williams, J.C. 1999. “Simple Rules for Monetary Policy.”Finance and Economic Discussion
Series 1999–12. Washington: Federal Reserve Board.

Wolman, A.L. 1997. “Zero Inflation and the Friedman Rule: A Welfare Comparison.”Federal
Reserve Bank of Richmond Economic Quarterly 83: 4, 1–21.

———. 1998a. “Real Implications of the Zero Bound on Nominal Interest Rates.” Manuscri
Federal Reserve Bank of Richmond, November.

———. 1998b. “Staggered Price Setting and the Zero Bound on Nominal Interest Rates.”Federal
Reserve Bank of Richmond Economic Quarterly 84: 4, 1–24.

———. 2000. “Real Implications of the Zero Bound on Nominal Interest Rates.” Manuscrip
Federal Reserve Bank of Richmond, January.

Woodford, M. 1999. “Commentary: How Should Monetary Policy Be Conducted in an Era o
Price Stability?” InNew Challenges for Monetary Policy.Proceedings of a symposium
sponsored by the Federal Reserve Bank of Kansas City at Jackson Hole, Wyom
27 August 1999. Version of 29 September 1999.



Bank of Canada Working Papers
Documents de travail de la Banque du Canada

Working papers are generally published in the language of the author, with an abstract in both official
languages.Les documents de travail sont publiés généralement dans la langue utilisée par les auteurs; ils sont
cependant précédés d’un résumé bilingue.

Copies and a complete list of working papers are available from:
Pour obtenir des exemplaires et une liste complète des documents de travail, prière de s’adresser à:

Publications Distribution, Bank of Canada Diffusion des publications, Banque du Canada
234 Wellington Street, Ottawa, Ontario  K1A 0G9 234, rue Wellington, Ottawa (Ontario) K1A 0G9
E-mail: publications@bankofcanada.ca  Adresse électronique : publications@banqueducanada.ca
Web site: http://www.bankofcanada.ca Site Web : http://www.banqueducanada.ca

2001
2001-5 Reactions of Canadian Interest Rates to Macroeconomic

Announcements: Implications for Monetary Policy Transparency T. Gravelle and R. Moessner

2001-4 On the Nature and the Stability of the Canadian Phillips Curve M. Kichian

2001-3 On Commodity-Sensitive Currencies and Inflation Targeting K. Clinton

2001-2 Exact Non-Parametric Tests for a Random Walk with
Unknown Drift under Conditional Heteroscedasticity R. Luger

2001-1 The Elements of the Global Network for Large-Value
Funds Transfers J.F. Dingle

2000
2000-23 The Application of Artificial Neural Networks to Exchange Rate

Forecasting: The Role of Market Microstructure Variables N. Gradojevic and J. Yang

2000-22 Une analyse empirique du lien entre la productivité et le taux
de change réel Canada-É-U D. Dupuis et D. Tessier

2000-21 Les effets réels du cours des actions sur la consommation L. Pichette

2000-20 Steps in Applying Extreme Value Theory to Finance: A Review Y. Bensalah

2000-19 Le modèle USM d’analyse et de projection de l’économie américaine R. Lalonde

2000-18 Inflation and the Tax System in Canada: An Exploratory
Partial-Equilibrium Analysis B. O’Reilly and M. Levac

2000-17 A Practical Guide to Swap Curve Construction U. Ron

2000-16 Volatility Transmission Between Foreign Exchange
and Money Markets S.K. Ebrahim

2000-15 Private Capital Flows, Financial Development, and Economic
Growth in Developing Countries J.N. Bailliu

2000-14 Employment Effects of Nominal-Wage Rigidity: An Examination
Using Wage-Settlements Data U.A. Faruqui

2000-13 Fractional Cointegration and the Demand for M1 G. Tkacz


	Working Paper 2001-6 / Document de travail 2001-6
	The Zero Bound on Nominal Interest Rates: How Important Is It?
	by
	David Amirault and Brian O’Reilly
	Bank of Canada Working Paper 2001-6
	April 2001

	The Zero Bound on Nominal Interest Rates: How Important Is It?
	by
	David Amirault and Brian O’Reilly
	Research Department
	Bank of Canada
	Ottawa, Ontario, Canada K1A 0G9
	damirault@bankofcanada.ca boreilly@bankofcanada.ca
	The views expressed in this paper are those of the authors. No responsibility for them should be ...


	Contents
	Acknowledgements
	Abstract
	Résumé
	1. Introduction
	2. Why is there a Zero Bound and What does it Mean?
	3. What is the Possibility of a Zero Bound Occurring?
	3.1 What historical data have researchers considered?
	3.2 What are some of the results from macroeconomic models?

	4. What Role does the Policy and Economic Framework Play in Determining the Likelihood that a Zer...
	4.1 How does the monetary policy regime influence the probability of the zero bound occurring?
	4.2 How does the economic context affect the probability of a zero bound occurring?

	5. How does Credibility Affect the Zero Lower Bound?
	6. How can Monetary Policy be Effective at the Zero Lower Bound?
	Table 1: Alternatives to the interest rate channel when the interest rate is bounded at zeroa
	Table 1 (continued): Alternatives to the interest rate channel when the interest rate is bounded ...
	Table 1 (concluded): Alternatives to the interest rate channel when the interest rate is bounded ...

	7. What are the Lessons from Other Times and Other Places?
	7.1 What can we learn from the experience of the Great Depression?
	7.2 What can we learn from the Japanese experience?
	7.3 What can we not learn from the experience of Japan in the 1990s?

	8. Conclusions


	Bibliography
	2001
	2001-5
	2001-4
	2001-3
	2001-2
	2001-1

	2000
	2000-23
	2000-22
	2000-21
	2000-20
	2000-19
	2000-18
	2000-17
	2000-16
	2000-15
	2000-14
	2000-13


