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French Provincial Issues in Canada

Paul Berry, Chief Curator, Currency Museum

The issue of coins produced from base metals such as
copper or billon, an alloy of copper mixed with a small
percentage of silver, was not completely under royal
control in France during the early seventeenth century.
Several lesser or local authorities, including Maximilien
de Béthune, duc de Sully, a state minister and child-
hood friend of Henry 1V of France; Gaston d’Orléans,
third son of Henry IV; and even Maffeo Barberini,
Pope Urban VII1, issued coins in their own names.
This was one of the last instances in France of what
had been a common practice during the Middle Ages,
when virtually any member of the aristocracy could
issue coins. While these so-called feudal, or provincial,
issues had originally included gold and silver coins,
by the seventeenth century most of them were pro-
duced from base metals and issued in small denomi-
nations, ranging from douzains (12 deniers) to liards
(three deniers), and from doubles (two deniers) to
deniers. Based on documentary and archeological
evidence, these coins, particularly the doubles, circu-
lated throughout France in sizable numbers alongside
regal issues. It should not be surprising, therefore, that
feudal coins found their way to Canada.

Merchants in mid-seventeenth-century New France
imported large quantities of these small-denomination
French coins. Although the coins had been devalued
in France, they could be circulated at a premium in
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New France (with substantial profit for the importer),
given the perennial shortage of coinage in the colonies.
It has always been thought that the coins imported for
use in New France were regal issues in the name of
Henry 1V, Louis XIlIl, and Louis XIV. Recent excava-
tions in Newfoundland and Quebec, however, suggest
that the French provincial or feudal base-metal issues
were used quite extensively in the monetary transac-
tions of seventeenth-century Canada.

Doubles excavated on this side of the Atlantic come
from various regions of France, including Boisbelle
et Henrichemont (Berri), Bouillon and Rethel (Cham-
pagne), and Dombes (Provence). Their designs generally
parallel those of official issues under the name of the
reigning monarch, with a portrait of the individual in
whose name the money was issued depicted on the
obverse and at least three fleur-de-lys on the reverse.
The latter design elements were supplemented with
other objects of local or personal significance to the
issuer, such as a castle tower, a flower, or a coat of arms.

Made of copper, the doubles are about the size of a
one-cent piece. The coins pictured on the cover are
part of the National Currency Collection, Bank of
Canada.
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Global Savings, Investment, and
World Real Interest Rates

Brigitte Desroches and Michael Francis, International Department

Over the past 25 years, world long-term
real interest rates have declined to levels
not seen since the 1960s.

This decline in the world real interest
rate has been accompanied by falling
world investment and savings rates.
Looking at the behaviour of desired
world savings and investment provides
insights into the factors likely to have
contributed to the decline in the world
real interest rate.

The behaviour of the world real interest
rate has been affected by a number of key
variables that change relatively slowly
over time. These variables include labour
force growth, which affects investment
demand, and the age structure of the
world economy, which influences
savings. Other variables, such as the
level of financial development, also affect
savings.

Since most of the key variables tend to
change slowly, it is unlikely that they
will be a source of significant changes in
world interest rates in the near future.

ver the past 25 years, long-term interest

rates in the G-7 countries® have declined

to levels not seen since the 1960s.? This

decline reflects both a fall in inflation expec-
tations and a decline in the real cost of borrowing.
Although interest rates have increased in recent years
with the cyclical expansion of the global economy and
a moderate rise in inflation expectations, real long-
term interest rates remain at their lowest level in more
than 35 years.

As might be expected, the current low level of the
world real interest rate is being closely linked to the
other major international macroeconomic topic of con-
cern; namely, large imbalances in current account
positions among major countries, chiefly China and
the United States. Although the two occurrences are
undoubtedly related, it is interesting to note that while
the emergence of global imbalances is a relatively
recent phenomenon, the fall in real interest rates has
developed gradually since the 1980s. Consequently,
any investigation into the causes of the current low
real interest rate must take into account not only the
recent phenomenon, but also the long-term trends of
the past 20 or more years (Knight 2006).

1. The G-7 countries are Canada, France, Germany, Italy, Japan, the United
Kingdom, and the United States.

2. Increased integration of capital markets around the world has led to sig-
nificant co-movement in national interest rates. The world interest rate shown
in Chart 1 is based on the common component of ex ante five-year real long-
term interest rates across the G—7 countries (see Box 1 for more details). For
the other variables, the “world” is defined as 35 industrialized and emerging
economies accounting for 94 per cent of the 2004 global real gross domestic
product (GDP). See the Appendix for a description of the variables included
in this study.
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Box 1. Identifying the World Real Interest Rate

Chart B1

Ex Ante 5-Year Real Interest Rates for the G-7 Countries
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Over the years, global capital markets have become
highly integrated, and it is readily apparent in Chart B1—
which shows the ex ante 5-year real rates for G-7
countries over the period from 1971 to 2005—that real
interest rates across countries tend to move together.
Indeed, the correlation between real interest rates sug-
gests that there is a common global component to G-7
real interest rates that could be referred to as a world
real interest rate.

As Chart B1 also illustrates, however, real interest rates
on sovereign debt are generally not equalized across

countries, especially for some less-developed economies.?
There are several possible reasons for this divergence.
Interest rates may differ across countries because of the
existence of country-specific risk premiums, perhaps

owing to the possibility of sovereign default in countries
with potentially unsustainable government debt burdens,

1. Gagnon and Unferth (1995), for example, find strong evidence for, and
were able to estimate, a common component to the real interest rate
among a group of nine advanced economies, while Breedon, Henry, and
Williams (1999) find evidence of a cointegrating relationship between the
real interest rates on 10-year bond issues of the G-7 countries.

2. The hypothesis that real interest rates are not equal across countries
has been confirmed by a number of studies. Mishkin (1982) found, for
example, that short-term ex post real euro rates are not equal. Moreover,
he found that real interest rates have dissimilar movements through time,
although he could not rule out the tendency for real rates to converge
over time. More recently, Gagnon and Unferth (1995) have also found that
12-month real rates differ significantly across economies.

or country-specific events such as the reunification of
East and West Germany.®

The divergence can also be explained by the fact that
capital markets are not fully integrated. For G—7 countries
this is noticeable when the early period of relatively
low real interest rates (1971-78) is compared with the
recent period of low interest rates (from 1998 until
today). The most obvious reason for this narrowing in
real interest rate spreads is the removal of capital controls
and financial regulations in the post-Bretton Woods
era. Nevertheless, capital controls and regulations that
limit arbitrage possibilities remain in a number of
emerging markets and less-developed countries.
China and India, for example, both employ capital
controls that limit international capital flows, as well
as an assortment of domestic controls aimed at directly
influencing domestic interest rates.

Another possible reason for cross-country differences
in observed real rates stems from an inability to define
country-specific inflation expectations.* Any systemic
measurement problem across economies (such as

3. Adifference in real interest rates can also occur because of an expected
movement in real exchange rates.

4. We estimate the inflation expectations using a regression for quarterly
data on an index of consumer prices for each country. The functional form
for the inflation regressions is an AR (p); expected inflation is thus based
solely on the history of inflation. The estimated AR (p) processes have an
order between 1 and 6, depending on the country, and the sum of the
coefficients is between 0.98 and 1.02. The inflation expectations are calcu-
lated using 5-year ahead dynamic forecasts. Other measures of inflation
expectations will be studied in future research.
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country-specific differences in the calculation of infla-
tion) could lead to systemic differences in the estimated
real rates.

The existence of these country-specific factors suggests
that, in some cases, domestic real interest rates may
not be a reflection of global economic conditions.

These differences make it difficult to estimate accurately
aworld rate of interest. The real rates shown in Chart B1
for the G-7 countries seem to suggest, however, that
there is a common global component to real interest
rates. G—7 financial markets are sufficiently integrated
with world markets that their interest rates generally
reflect the global savings and investment decisions.

Box 1. Identifying the World Real Interest Rate (cont’d)

For this reason, when it comes to identifying the common
factor in real interest rates that we refer to as “the
world real interest rate,” this study focuses on G-7
real interest rates.® These economies are all open and
well diversified. Consequently, the extent of country-
specific factors is likely to be less important compared
with other small, less-industrialized countries or rela-
tively closed economies.

5. We estimate the world real interest rate as the common factor across
the G-7 countries, which is identified using a Kalman filter, a statistical
tool used to estimate the common component of different variables (see
Kalman 1960 for more details).

The purpose of this article is to explore the global
forces that have led to the decline in the world real
interest rate over recent decades, including the key
factors that have shaped the behaviour of desired
world savings and investment. The article begins with
a description of the general trends in the world real
interest rate, as well as global savings-investment out-
comes from both international and national perspectives.
The key factors driving investment demand and
desired savings are then summarized. Finally, the
contributions of various factors are quantified, and
some insight is provided into the factors of particular
importance for policy-makers.

Trends in the World Real Interest
Rate, Savings, and Investment

The world real interest rate has exhibited a downward
trend since its peak in the early 1980s. Indeed, it returned
to levels experienced in the 1970s only relatively
recently (Chart 1). Chart 2 shows that this decline in
the world real interest rate has been accompanied by
falling world investment and savings rates.

Although global investment demand and the supply
of savings are equalized through movements in the
real interest rate, access to international capital markets
means that the actual level of domestic savings and
investment realized in any particular country need
not be equalized. In recent years, developments in net
national savings have been dominated by large short-
falls in the United States and significant surpluses in
the countries of emerging Asia and those belonging to
the Organization of Oil-Exporting Countries.

In addition, the trends in gross savings and investment
are not uniform worldwide (Charts 3 and 4). For example,
Japan and the United States are the main sources of
the decline in global savings, whereas the long-run
decline in investment seems to stem from Japan and
the other industrialized countries (Europe, Australia,
and Canada). In contrast, emerging Asia has experi-
enced growth in both investment and savings rates.

This decline in the world real interest
rate has been accompanied by falling
world investment and savings rates.

In order to go beyond a simple description of the data,
we need to adopt a framework for thinking about how
global savings and investment decisions are made and
how they affect world real interest rates and the level
of savings and investment undertaken.

3. Although world savings and investment must be identical by definition,
world savings and investment may not be exactly equal in practice. In our
analysis, we focus on a subset of countries in the world economy that account
for 94 per cent of world GDP; hence, savings and investment rates are not
likely to be equal. Furthermore, measurement problems raise additional com-
plications in that the two statistics rarely equal one another even when a uni-
versal data set is used.
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Chart 1
World Interest Rates and Inflation Expectations
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Chart 2

Global Savings, Investment, and the Real
Rate of Interest
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Chart 4
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The World Real Interest Rate and the
Market for Savings and Investment

Economists agree that the real interest rate is deter-
mined in the market for investment and savings and
thus by the forces of productivity and thrift. Hence,
the real interest rate adjusts to equilibrate desired
savings (providing the net supply of funds) with desired
investment (generating the net demand for funds).* In
an increasingly integrated world economy with inter-
nationally mobile capital, the real rate of interest is
determined largely by global forces in the world market.
Thus, for relatively small open economies, the world
real rate of interest is somewhat independent of
domestic circumstances, especially over the medium-
to-long term.

In an increasingly integrated world
economy with internationally mobile
capital, the real rate of interest is
determined largely by global forces in
the world market.

Chart 5 is a graphical depiction of the global market
for savings and investment. The world real interest
rate is plotted on the vertical axis, and the quantity of
savings/investment is on the horizontal axis. The
desired investment schedule (1) traces out the net
demand for funds for various levels of the real interest
rate, holding constant the other factors that influence
investment decisions. Similarly, the desired savings
schedule (SY) is the net supply of funds at various
interest rates, holding constant the other factors that
influence savings decisions. The world real interest
rate, otherwise known as the real cost of funds, is the
key price that adjusts in order to equalize desired sav-
ings and investment. For example, if desired demand
exceeds desired supply, then the cost of funds will be
bid up until supply and demand for funds are equalized.

In order to take this framework to the point where we
can track the historical evolution of real interest rates,
we need to allow for shifts in both the desired savings

4. The presence of an output gap would likely imply that the interest rate is
not at its equilibrium level. In the empirical section, however, we assume that
the long-run interest rate is in equilibrium.

and desired investment schedules. For example, Chart 5
shows the implications of a downward shift in desired
savings, from St to S2. This shift would result in a
shortfall of savings, leading to upward pressure on
interest rates, which would result in a fall in investment
until the shortfall in savings was eliminated.

Chart 6 presents a scatter plot of the world real interest
rate against the realized world rate of investment/
savings. One possible interpretation of Chart 6 is that
the net supply of savings had two distinct periods: the
first, which one might consider to be before 1979
(highlighted by the savings-supply curve SpSp), and a
subsequent period after 1983 (illustrated by the curve
SgSg). During each of these two periods, it appears
that the savings-supply equation was relatively stable,
suggesting that variations in investment demand
could be the dominant factor driving changes in the
world interest rate. For example, in the late 1970s,
there appears to have been an increase in the level of
desired investment (a shift in the investment demand
curve, not shown), which caused excess demand in
the market, pushing real interest rates up along the
savings-supply locus SpSp. Between 1979 and 1983,
however, interest rates seem to have been pushed
higher, primarily owing to a reduction in global savings
plans, as illustrated by the shift of the savings-supply
curve from SpSp to SgSg. In the period between 1983
and 1989, interest rates stayed high as investment
demand remained strong. A final observation to be
drawn from Chart 6 is that the low level of real interest
rates that had appeared by 2004 seems more likely to
be explained by a decade or more of weak investment
demand than by an excess supply of savings. Indeed,
relative to the early 1970s, when real interest rates
were also low, the supply of global savings during and
before 2004 appears to have fallen. Chart 6 naturally
raises questions as to what caused these three signifi-
cant shifts in desired savings and investment. With
this in mind, the next section provides a conceptual
overview of the key determinants of desired savings
and investment.

What Drives Investment and Desired
Savings?

Investment

Savings and investment decisions are made by each of
the three sectors of the world economy: households,
firms, and government. In the case of investment,

however, firms are by far the most important source of
investment demand.
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Chart 5
The Market for Savings and Investment
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Chart 6
The Market for Savings and Investment
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Economic and financial liberalization

One of the most significant events affecting the global
economy over the past 25 years has been the substantial
reduction in capital controls, tariffs, and other impedi-
ments to economic integration (Chart 7). By allowing
resources to move more freely to regions and sectors
where the return is highest, the removal of such
impediments is likely to have raised overall firm prof-
itability and expected returns on investment, thereby
stimulating global investment demand.®

Labour force growth

One important determinant of investment demand is
labour force growth. Low rates of labour force growth
combined with high ratios of capital to labour help to
explain why many industrialized countries face an
apparent dearth of investment opportunities,6 since a
fall in labour force growth means that less investment
is required to equip the labour force with capital. The
effect on investment is more significant when the
production process is capital intensive.” Thus, an
increase in labour force growth in countries that use
labour-intensive production techniques will generate a
smaller increase in investment demand than it would
in countries that employ capital-intensive techniques.

One important determinant of
investment demand is labour force
growth.

Chart 8 illustrates the GDP-weighted growth rate of
the working-age population for the 35 countries in our

5. Financial liberalization was particularly important for many industrial-
ized economies that substantially deregulated their domestic financial mar-
kets in the latter half of the 1970s. In emerging markets, the process of
liberalization has been more gradual and still lags behind that of the industri-
alized economies. Indeed, the process of deregulation was partially reversed
in the early 1990s, partly reflecting the experiences of many emerging markets
with banking crises during the 1980s and 1990s.

6. This is discussed in Bernanke (2005).

7. This argument would be consistent with Leontief-style production func-
tions in which each worker would have to be equipped with a certain amount
of capital. Alternatively, the size of the labour force could affect investment
demand by influencing demand for the final good.

data set, along with the world investment rate.? It can
be seen that, although the growth rate of the working-
age population increased between 1971 and 1982, it
has generally fallen since then.® The data suggest that
the behaviour of labour force growth could provide an
explanation for two of the key trends mentioned
earlier in our discussion of Chart 6—strong investment
demand in the latter part of 1970s and the ongoing
weakening of investment demand since the late 1980s.

Stock market returns

Another source of investment demand in addition to
labour force growth is total factor productivity (TFP)
growth. This factor, as well as other determinants of
investment demand, are difficult to identify. Empiri-
cally, this problem can be partially addressed by
examining the behaviour of stock prices.1? Since the
stock market is forward looking, stock market returns
reflect expectations about a variety of factors and can
contain information regarding shifts in the invest-
ment curve. A change in the marginal product of
capital, for example, could be captured by movements
in stock market returns.

Although most firms are not listed on stock exchanges,
particularly in small emerging economies, stock prices
are generally known to reflect expected future profita-
bility, and hence, the value that can be gained by the
firm through investment. Favourable stock market
returns are therefore associated with stronger invest-
ment demand. Chart 9 shows that high world real
rates of interest in the period from 1981 to 1986 could
have been partly driven by favourable stock returns
(which stimulated investment and raised real interest
rates).

8. The working-age population is used as a proxy for the labour force
because of limitations on the availability of data. A more detailed measure of
the labour force would also take into account participation rates and hours
worked. Technically, for the reasons outlined in the text, the aggregate for the
working-age population should be capital weighted. However estimates of
capital stocks are often unreliable for the purposes of making international
comparisons over time and are unavailable for many of the countries in our
data set. We therefore use real GDP weights as a proxy. This is a reasonable
approximation because larger economies typically have larger capital stocks.

9. The fall in labour force growth in the 1980s became especially importantin
industrialized countries as the impact of baby boomers entering the labour
force diminished.

10. Investment demand can be explained by a variable resembling Tobin’s q,
which is a measure that summarizes all information about the future that is
relevant to a firm’s investment decisions. Measures of stock market returns
are taken to be a proxy for future expected profitability. See the Appendix for
a description of the variables.
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Chart 9 Chart 10
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Savings

While firms are the primary source of investment,
savings plans by all three sectors of the world economy
(households, firms, and government) have a significant
effect on aggregate savings. This section describes the
various factors that could provide an explanation for
the decline in savings rates over the past 25 years.

Demographics

For households, savings decisions generally reflect
a preference by individuals to smooth consumption
over time. As a result of this consumption-smoothing
preference, savings rates are thought to vary according
to the individual’s life cycle (Modigliani 1986). In
particular, people are generally believed to have a
relatively low ratio of savings to income when they
are young and during the early stage of their careers,
a high savings rate as they approach the end of their
working life, and a low savings rate in retirement.1!

Globally, the elderly dependency ratio (that is, those
aged 65 and over relative to the population aged 15 to
64) has grown over time (Chart 10). This is true for
most regions of the world, but particularly so in Japan,
where the elderly dependency ratio rose from just
over 10 per cent of the population in 1970 to close to
30 per cent in 2004. This trend would predict that
savings rates should have declined over time.12 On
the other hand, the ratio of the young to the working-age
population has fallen worldwide (Chart 11). These two
effects tend to offset one another, making it unclear
how they have affected the global savings rate over
the past 25 years.

Fluctuations in income

Assuming that households prefer a smooth rather
than a volatile consumption pattern over time, fluctu-
ations in income are also likely to be an important
determinant of movements of the savings rate
(Friedman 1957). From the point of view of households,
a temporary increase in real income (a windfall) can
be expected to lead to a temporary increase in the
savings rate as households try to save a larger portion

11. Demographic trends also contribute to a shift in investors’ portfolio pref-
erences, affecting long-term interest rates. As a consequence of population
aging, pension funds may shift their asset composition towards long-term
bonds, contributing to lower yields. Although this portfolio reallocation
might have magnified the recent decline in real interest rates, it cannot
explain the long-run decline.

12. The empirical support for the life-cycle model of savings is mixed. Some
studies find that households tend to save more than is predicted by the life-
cycle model. A bequest motive is one possible explanation. Savings behaviour
is also a function of life expectancy.

of their income in order to finance a permanent rise
in consumption. On the other hand, a permanent
increase in income would imply a permanent increase
in consumption and would therefore not require any
changes in the savings rate in order for the household
to enjoy a permanent increase in consumption.

We can think of the relative price of oil as an indicator
of temporary world income.!3 From the point of view
of households, a reduction in real incomes due to
an increase in oil prices is likely to have relatively
modest effects on aggregate consumption. However,
since real incomes fall when oil prices rise, a temporary
shock should cause savings rates to fall.* Chart 12
shows the real price of oil over time. Interestingly, the
increase in oil prices in the early 1980s that is associ-
ated with the second oil shock is consistent with the
sudden shift in the supply of savings that was hypoth-
esized in Chart 6 (from SpySp to SgSg), but it doesn’t
explain why the savings rate remained persistently
low thereafter.

Financial development

Although it is often overlooked, the state of develop-
ment in the financial sector—reflected in its ability to
mobilize savings, allocate capital, and facilitate risk
management—should, in theory, also be an important
explanation for household savings rates, but the theo-
retical arguments go in both directions, and the empir-
ical evidence is mixed. On one hand, a well-developed
financial sector could stimulate household savings
rates by offering a greater variety of savings vehicles
that offer a higher rate of return than might otherwise
be the case (Edwards 1995). On the other hand, there
is evidence that improved financial sector development
can reduce household savings rates by relaxing house-
hold borrowing constraints or by providing better
insurance instruments that reduce the demand for
precautionary savings (Jappelli and Pagano 1994).

As was noted in the discussion on investment, the
1980s was a decade of financial liberalization, particularly
for industrialized countries. The asymmetric process of
financial liberalization is one reason why household
savings in industrialized countries may have fallen
relative to that in less-industrialized economies.

13. Intheir study of world real interest rates, Barro and Sala-i-Martin (1990)
find that oil prices can be an important determinant of savings rates. In this
regard, oil prices can also be thought of as a proxy variable, capturing factors
such as disruptions of international markets, whose effects go beyond the
immediate impact on the supply and demand of oil prices.

14. For oil exporters, however, arise in oil prices would increase savings. The
net effect of oil prices will be determined in the empirical results (p. 13).
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More importantly for our study, the process of
financial deregulation—given its timing, particu-
larly in industrialized countries—could also explain
why the supply of savings apparently remained weak
in the 1980s after the effects of the oil crisis had dimin-
ished.

Fluctuations in corporate profits and the business reg-
ulatory environment

Firms, through their use of retained earnings, can also
be an important source of savings. This has been par-
ticularly true over recent years, during which the
corporate sector in the G-7 countries has gone from
being a net borrower of funds to a net lender. One
reason for this behaviour might be that firms see
recent high profitability as temporary, and like house-
holds, are responding cautiously by using the windfall
to finance future, rather than current, investment
plans.!® This postponement of investment implies that
firms pay off debt rather than acquire new capital.
Other determinants of savings may include regulatory
and supervisory changes, which may have induced
firms to try to improve their credit ratings.16 This may
be particularly true for financial sector firms, where
improvements in supervisory standards and the
removal of government guarantees have induced such
firms to increase their capital base.

Fiscal and monetary policy

Governments also have a significant direct impact on
aggregate savings. Governments are typically a source
of dissaving because they have tended to run budget
deficits by spending more than they raise in taxes. At
times, the level of government dissaving around the
globe has been substantial (Chart 13).17 For this reason,
fiscal deficits were a popular explanation for high
world interest rates in the early to mid-1980s, when,
as the analysis in Chart 6 indicates, savings appeared
to fall significantly. Since then, fiscal deficits have
declined dramatically, which, everything else remaining
the same, should have led to higher savings and lower
real interest rates.

That said, households may have viewed the decrease
in fiscal deficits as meaning that their future tax liabili-

15. Lower desired investment could also reflect the absence of investment
opportunities with sufficiently high expected returns.

16. For example, the U.S. Sarbanes-Oxley Act of 2002, which was enacted in
response to financial scandals, introduced major changes in financial practices
and corporate governance. Accounting changes also increased the demand
for long-term bonds, contributing to the recent decline in bond yields.

17. The two troughs in 1975 and 1982 were periods of global recession.

Chart 13
Real Government Surplus

Percentage of GDP

2 2

0 0
-2 -2
-4 -4
—6 —6
-8 -8
-10 -10
-12 -12
-14 -14
-16 -16
18 -18

1970 1975 1980 1985 1990 1995 2000

Note: Excluding Mexico, Turkey, and Russia
Source: IMF, EIU, Eurostat, World Bank

ties were also being reduced.® If so, households can
be expected to have responded to smaller deficits by
lowering their savings and increasing their consump-
tion. Thus, it is likely that the effect on aggregate sav-
ings of declining fiscal deficits may have been offset
by lower household savings, albeit only partially.
Empirical studies suggest that approximately one-
third to one-half of any increase in government sav-
ings are offset by a decline in household savings
(International Monetary Fund, IMF, 2005).

Monetary policy may also contribute to explaining the
recent decline in real interest rates. Monetary policy
credibility established over a long period may have
caused part of the decline in long-term rates through a
reduction in the inflation-risk premium.

World distribution of income

Lastly, some observers have argued that global savings
and investment rates have been affected by a shift in
the world distribution of income.® Since income has
been growing faster in emerging markets with high
savings rates and less-developed financial sectors
(where borrowing constraints are more important)

18. The view that households will adjust their savings behaviour in response
to changes in government spending because they take into account future tax
liabilities is known as the Ricardian equivalence hypothesis. If true, aggregate
savings should not respond to changes in government savings.

19. For example, if world income is redistributed from countries with low
savings rates to countries with high savings rates, the world savings rate
should rise, putting downward pressure on the world interest rate.
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than in advanced economies with relatively low savings
rates, the changing distribution of world income might
be a possible explanation for the decline in world
interest rates over recent years. We find, however, that
the change in world income has not contributed sig-
nificantly to changes in the world savings rate over
time, because the fast-growing high savers do not yet
represent a sufficiently large share of world savings
for this effect to be dominant. This shift may become a
more important factor in the future, however, as the
importance of the high-saving economies grows.

In summary, many factors could account for the
observed trends in the world real interest rate. The
anecdotal evidence suggests that declining labour
force growth may have been one important factor in
the fall in investment demand since the mid-1980s,
while the consequent decline in world interest rates
would seem to account for the fall in savings during
the same time. More difficult to explain is the fall in
desired savings after 1979. There appears to have been
a change in the relationship between the interest rate
and the quantity of funds supplied. Graphically, Chart 6
shows, that, after 1979 the fall in desired savings appears
to be the result of a leftward shift of the savings schedule
rather than a movement along the curve (which would
have been the case if savings had fallen in response to
interest rate changes). The review of the evidence,
however, points to several factors, including the effect
from temporary rises in oil prices, financial deregula-
tion, and the increasing ratio of elderly to young. The
next section examines the results of a more formal
empirical assessment of the issue.

Empirical Results

Within our empirical framework (see Box 2 for more
details), we evaluate the contribution of several variables
discussed in the previous section in driving investment
demand and desired savings and in explaining the
relatively low level of long-term real interest rates.
Although we do not provide a framework to forecast
long-term world interest rates, we provide policy-makers
with some insight into those factors likely to be of
particular importance.

The variation in the real rate of interest over time has
been the subject of several studies. The relatively high
level of the real rate of interest in the 1980s has been
examined by Barro and Sala-i-Martin (1990). They
offer partial answers regarding the determinants of
world real interest rates in industrialized countries by
measuring the shocks to investment demand against

changes in stock market returns, and shocks to desired
savings against movements in oil prices. While stock
market shocks were used to isolate shifts to expected
profitability of investment, the relative price of oil is
an indicator of temporary shifts in world income.
Their results show that the key elements leading to
high world real rates of interest in the period from
1981 to 1986 were favourable stock returns and relatively
high oil prices.?

Within a broader empirical framework, the recent low
level of real long-term interest rates has been studied
by the International Monetary Fund (IMF) (2005).
They show that the decline in public savings, financial
sector reform, and demographic changes are the key
factors in explaining movements in savings and
investment rates between 1997 and 2004.

In considering how real interest rates are determined,
we focus on the interaction between global savings
and investment as described earlier (see Box 2 for
more details on the empirical estimation and results).
Our results are consistent with the literature on the
determinants of savings and investment. In particular,
increases in oil prices (reflecting temporary factors)
represent a temporary negative income shock and
appear to cause savings rates to fall. We also find that
financial development is an important element in
explaining the decline in savings rates, since improved
financial sector development can relax borrowing
constraints.?! Demographic changes (for example,
an increase in the ratio of elderly to young) are also
significant in explaining the global fall in savings
rates. Within our empirical framework, the decline in
global investment rates is mainly explained by slower
growth in the labour force, since a smaller increase in
investment is required to equip the more slowly growing
labour force with capital, and by lower stock market
returns.

Our empirical framework allows us to decompose
movements in the long-term world real interest rate.
Chart B2 in Box 2 shows, for example, how the various
explanatory variables contributed to the change in
the world real interest rate over time, measured on
the vertical axis. The contribution of each variable
in explaining movements in the real interest rate is
presented for the periods of interest in Chart 6:

20. Within their empirical framework, the oil-price increase (proxy for tem-
porary reduction in world income) represents a negative shock to desired
savings that generates higher real interest rates.

21. This is captured by measures of private credit and domestic credit.
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Box 2: Empirical Estimation and Results

To investigate the relative importance of the various
determinants of the long-term world interest rate, a
data set was compiled for 35 industrialized and
emerging economies over the period from 1971 to 2004.
The countries included in the data set accounted for
94 per cent of 2004 global real GDP, and the sample
covers the full period since the breakdown of the Bretton
Woods system and the substantial liberalization of
global capital flows. The data set can thus be viewed
as a reasonable representation of the global capital
market.* The definitions of the series are found in the
Appendix.

The empirical approach to estimating a real interest
rate equation follows Barro and Sala-i-Martin (1990).
Savings and investment rates (that is, divided by
GDP) for each country are aggregated into world
measures. The world savings? rate is, by definition,
a GDP-weighted sum of country savings rates,

B NP
where time is denoted by t and each country is

denoted by j.

The world investment rate is calculated in a similar
manner. The world savings and investment rates are:

s= {(Xr)
= (X' 1),

where X and X! are vectors of exogenous global vari-
ables that explain shifts in global savings and invest-
ment, respectively, and r is the world real interest rate.

Savings and investment levels are jointly determined
along with interest rates. In order to understand the
impact of shifts in desired savings or investment, we
must use the exogenous variables to identify sepa-
rately the savings and investment functions specified
above.?

The results suggest that the key factors explaining the
decline in savings and investment in the past 25 years

1. Our data set omits such oil-exporting countries as Irag, Iran, Kuwait,
and Venezuela, which were significant contributors to global savings in
periods of high oil prices, because some of their data were not available.

2. Owing to the Fisher effect, there may be a bias in the measurement of
savings, since the fall in savings observed since the early 1990s may be a
result of the fall in inflation. IMF (2006), however, show that this inflation
bias is small.

Chart B2

Decomposition of Movements in the World Real
Interest Rate
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are variables that change relatively slowly over time.
The variables affecting investment demand are found
to include labour force growth, stock market returns,
stock market volatility, and economic and financial
liberalization. Desired savings is mainly explained by
the age structure of the world economy, movements in
real temporary income, and government deficits.*
Other variables, such as the level of financial develop-
ment (reflected in the ability to mobilize savings, to
allocate capital, and to facilitate risk management)
also affect savings (Chart B2). For more details on the
empirical results, see Desroches and Francis (forth-
coming).

3. To identify and estimate both the investment and savings curves, we
need to find variables that will shift the savings curve without shifting
the investment curve (hence identifying the investment curve) and other
variables that will shift the investment curve and not the savings curve
(hence identifying the savings curve). An instrumental variable approach
is used to control for the endogenous interest rate appearing in both
equations.

4. Although not discussed explicitly in this analysis, housing and other
durables are considered to be negative savings, rather than household
investment.

14
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1970-79, 1979-83, 1983-89, and 1989-2004. A nega-

tive contribution of a variable would indicate that this
determinant contributes to the decline in the world
real interest rate

In considering how real interest rates
are determined, we focus on the
interaction between global savings
and investment.

There are several key findings. First, labour force
growth has a particularly important effect on invest-
ment. While it explains only a modest portion of the
increase in investment demand (and therefore the
world interest rate) through 1982, from then on it
accounts for a gradual decline in the world real interest
rate of about 1.5 percentage points. The oil-price shock
had a significant negative effect on savings and con-
tributed to a rise in the real interest rate in 1979 that
persisted through 1983. Chart B2 also shows that
favourable stock market returns is a key variable
accounting for high world real interest rates in the
mid-1980s.

Conclusion

The foregoing discussion suggests that the behaviour
of the world real interest rate has been affected by a
number of key variables that change relatively slowly
over time. These variables include labour force growth,

which affects investment demand, and the age structure
of the world economy, which affects savings. Other

variables, such as the level of financial development
(reflected in the ability to mobilize savings, to allocate
capital, and to facilitate risk management) also influ-
ence savings. Since these variables adjust gradually, it
is unlikely that they will be a source of significant
changes in world interest rates in the near future.

Over the longer term, the analysis suggests that labour
force growth is an important determinant of investment
demand. Since labour force growth is likely to continue
to fall for some time, it might be concluded that this
source of downward pressure on interest rates will
remain. This effect may be offset, however, by the fact
that emerging markets are becoming more capital
intensive. Thus, since labour force growth in these
economies remains higher than in most industrialized
countries, emerging markets are likely to become a
more important source of investment demand than in
the past.

The behaviour of the world real
interest rate has been affected by a
number of key variables that change
relatively slowly over time.

These conclusions suggest that, over the long term,
the interest rate is likely to continue to adjust slowly,
reflecting long-term trends. In the short term, however,
the empirical analysis implies that unexpected tempo-
rary shocks to income, due perhaps to fluctuations in
oil prices, could lead to short-term fluctuations in savings
behaviour and real interest rates.
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Appendix

Definitions and Sources of Variables

Note: Data are annual unless indicated otherwise. The global variables are real GDP-weighted sums of the
35 countries in our sample. Real GDP (at market exchange rates) was used to calculate the time-varying

weights.

Nominal interest rate:
Inflation:
Inflation expectations:

Real interest rate:
Real GDP:
Savings rate:

Investment rate:
Labour force:

Stock market returns:
Oil prices:

Trade liberalization and

capital market regulations:

Dependency ratios:

Budget deficit:

5-year government bonds, quarterly (BIS and IMF)
Consumer price (2000=100) inflation, quarterly (IMF)

Constructed measure of expected inflation, quarterly (see Box 1)
(authors’ calculations)

Nominal interest rate minus expected inflation (authors’ calculations)
Real GDP at market exchange rates (deflator = 100 in 2000) (World Bank)

Gross domestic savings (private and public) as a percentage of nominal
GDP (World Bank and IMF)

Gross domestic capital formation as a percentage of nominal GDP
(World Bank and IMF)

Working-age population (aged 15-64) (World Bank)

Nominal returns are computed for December on industrial share prices.
Consumer price inflation (December—-December) was subtracted from
the nominal returns to calculate the real returns (IMF).

Ratio of oil prices (West Texas Intermediate) to U.S. producer price index
(2000=100) (IMF)

Indexes indicating the extent of capital market regulations and trade
liberalization. An increase in the indexes represents a reduction in capital
market regulations or an increase in trade liberalization (Fraser Institute)

Elderly dependency ratio: population aged 65 and over relative to the
population aged 15-64 (World Bank)

Youth dependency ratio: population aged 0-14 relative to the population
aged 15-64 (World Bank)

Total dependency ratio: population aged 0-14 and 65 and over relative to
the population aged 15-64 (World Bank)

Ratio of real budget deficit to real GDP. The real budget deficit is the ratio
of the nominal deficit to the December consumer price index (IMF, Econ-
omist Intelligence Unit, Eurostat, World Bank)®

1. Other inflation-adjusted measures of the real deficit are discussed in Desroches and Francis (forthcoming).
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Why Monetary Policy Matters:
A Canadian Perspective

Christopher Ragan*

This article provides answers to several key questions about Canadian monetary policy. First, what is
monetary policy? Second, why does the Bank of Canada focus on the control of inflation rather than
other macroeconomic variables? Third, how do the Bank’s actions influence the rate of inflation? And,
finally, how can monetary policy deliver genuine and significant benefits to society?

hat Is Monetary Policy?

Monetary policy is ultimately about

maintaining confidence in the value of
money by providing stability in the general level of
prices. In Canada, monetary policy is conducted by
the Bank of Canada adjusting very short-term interest
rates to achieve a growth rate of real output consistent
with maintaining a low and stable rate of inflation.

The Bank of Canada’s only policy
instrument is the target it sets for the
overnight interest rate.

The Bank of Canada’s only policy instrument is the
target it sets for the overnight interest rate. In Canada,
banks lend funds to each other for very short periods
at the overnight interest rate, a market-determined
rate that fluctuates daily. The Bank of Canada is willing
to extend loans to banks at a rate that is set 25 basis

* Christopher Ragan is an Associate Professor of Economics at McGill
University. He was Special Adviser at the Bank of Canada from
September 2004 to August 2005. This is a much-condensed version of an
article by the same title that can be found on the Bank of Canada’s website

at www.bankofcanada.caZen/ragan_paper/index.html. The article was writ-

ten while the author was the visiting Special Adviser at the Bank;
it contains the author’s views and should not be taken to represent the
official views of the Bank of Canada.

points above the target overnight rate. In addition,
the Bank will pay interest on any deposits that it
accepts from banks, but at a rate 25 basis points below
the target overnight rate. By “bracketing” the target
overnight rate in this way with a higher lending rate
and a lower deposit rate, the Bank of Canada is able
to keep the actual overnight rate within a 50-basis
point range. Furthermore, by changing its target for
the overnight interest rate, the Bank of Canada can alter
the actual overnight rate at which banks transact.
Such changes in the overnight interest rate lie at the
heart of how monetary policy affects the economy.

The Bank’s decisions regarding its target for the over-
night interest rate also influence the amount of money
in the economy, but this linkage is indirect. By changing
the overnight interest rate, the Bank of Canada’s
actions influence the entire spectrum of market interest
rates. As these interest rates rise, firms and households
reduce their demand for credit from commercial
banks. Conversely, as interest rates fall, firms and
households increase their demand for commercial-
bank credit. With an increase in the amount of credit
in the economy, there is an increase in the volume
of transactions for goods and services, and thus an
increase in the overall demand for money with which
to make these transactions. Individual firms and
households can satisfy changes in their transactions
demand for money by drawing down their savings
balances at commercial banks, often in the form of
bank notes. Commercial banks occasionally run low
on bank notes, and when they do, they can purchase
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them from the Bank of Canada by selling some of their
holdings of government securities. Such a balance-
sheet transaction for the Bank involves an increase in
assets (government securities) and an increase in
liabilities (newly issued bank notes).

Thus we see the connection between the Bank of
Canada’s target for the overnight interest rate, the
amount of money in circulation, and the Bank’s balance
sheet. Changes in the target overnight rate lead to
changes in other market interest rates and thus to
changes in the demand for credit, the demand for
money, and the demand for bank notes. The Bank
accommodates these changes in the demand for bank
notes by conducting the required balance-sheet trans-
actions. To some observers, it may appear that the
Bank can influence both interest rates and the amount
of money independently. But this independence is
illusory: there is but a single instrument for Canadian
monetary policy—the Bank’s target for the overnight
interest rate.

Why Target Inflation?

Based on a large body of theoretical reasoning and
empirical evidence, the policies of most central banks
are grounded in two essential propositions:

1. central banks are unable to directly influ-
ence variables other than inflation for any
sustained period of time; and

2. high inflation is damaging to the economy
and costly for firms and individuals.

Both theory and evidence suggest that
monetary policy cannot have a
systematic and sustained effect on
macroeconomic variables other than
the inflation rate.

Central banks therefore focus on the control of inflation
for two reasons. First, both theory and evidence suggest
that monetary policy cannot have a systematic and
sustained effect on macroeconomic variables other
than the inflation rate. Given this limited scope for
monetary policy, it would make little sense to adopt
other long-run targets, such as the unemployment
rate or the growth rate of real output. Second, high

inflation is damaging to the economy, in large part
because of the uncertainty it generates. Low and stable
inflation provides the best overall economic environ-
ment in which firms, workers, and consumers can
prosper.

The Bank of Canada takes the view that it can make its
best contribution to the health of the Canadian economy
by maintaining low and relatively stable inflation. To
formalize this objective, the Bank, together with the
Government of Canada, adopted a system of inflation
targeting in 1991. In the first three years, the inflation
target was reduced gradually, but since 1994, the target
has been unchanged, and the Bank has aimed to keep
the annual rate of inflation close to 2 per cent and
within a range of 1 to 3 per cent.! In such an environ-
ment of low and stable inflation, Canadian firms and
households can make better spending, saving, and
investment decisions that lead to steadily rising living
standards.

Canada’s Inflation Performance and
Why It Matters

The main problem with inflation is the uncertainty it
generates in the economy, both for relative prices and
for the path of inflation itself. This uncertainty leads
households and firms to make decisions they would
be unlikely to make in a more certain, low-inflation,
environment. Given this connection between inflation
and uncertainty, the only effective way to avoid the
uncertainty associated with inflation is to reduce
inflation itself.

How does inflation interfere with the operation of the
price system? In an economy in which the vast majority
of transactions are made in private, decentralized
markets, and prices are determined by the interaction
between buyers and sellers, market prices play a key
role in transmitting information and guiding the econ-
omy’s allocation of resources. The presence of inflation
in a market economy—and its associated uncertainty—
means that prices can no longer convey this valuable
information so clearly, with the result that market out-
comes lack the efficiency that would be achieved in a
non-inflationary world.

1. The inflation-targeting agreement between the Bank and the Government

has been renewed four times since it was first adopted in 1991. The most
recent renewal, in November 2006, is scheduled to expire in December 2011.
Background documents relating to the current agreement are provided in this
issue at pp. 45-59.
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Chart 1
Canada’s CPI Inflation, 1966—2006
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A world of no inflation does not mean a world of com-
plete certainty or unchanging relative prices. Far from
it. Relative prices are constantly adjusting in a world
in which changes in consumer tastes and the develop-
ment of new technologies are continually occurring.
But this volatility is unavoidable and is standard fare
in market economies. The problem with high inflation
is that it makes what is already a confusing world even
more difficult to understand. Monetary policy aimed
at maintaining low and stable inflation can make a
genuine contribution to the quality of life by making
the decision-making environment clearer for everyone.

Monetary policy aimed at
maintaining low and stable inflation
can make a genuine contribution to

the quality of life by making the
decision-making environment clearer
for everyone.

An indication of the success of Canada’s monetary policy
is that inflation is much less newsworthy today than it
was during the 1970s, when it was often a headline
issue. Whereas inflation was above 14 per cent in 1973
and almost 13 per cent in 1979, inflation over the past
decade has remained very close to 2 per cent. It is also

true that inflation has been much less volatile in the
past decade than it was during the 1970s and 1980s
(see Chart 1).

The Stability of Output Growth and
Why It Matters

All economies are subject to shocks and thus display
fluctuations in the growth rate of aggregate output.
These fluctuations are often referred to as business cycles
even though they rarely display the smoothness and
regularity suggested by the term.

Relative stability in output growth is desirable for two
reasons. First, relatively smooth output growth makes
it more likely that actual output will remain close to
potential output (the economy’s production capacity).
With actual output remaining close to potential output,
firms and workers avoid situations in which they are
pushed to work beyond their limits (excess demand)
and also avoid situations in which they are idle for
considerable periods of time (excess supply). Such situ-
ations are costly, both for economic and for social
reasons. The second reason it is desirable to have
relatively stable output growth is that by avoiding
situations of excess demand or excess supply, the
pressures for inflation to either rise or fall are kept to
aminimum. Low and stable inflation can be sustained
only if actual output is kept relatively close to potential
output.

Many economists view an inflation-
targeting policy as an output-
stabilizing policy.

The Bank of Canada seeks to maintain low and stable
inflation by providing some stability to the growth
rate of aggregate output. When shocks to demand are
expected to cause actual output to rise above or fall
below the economy’s production capacity, the forward-
looking central bank acts to offset these shocks. This is
why many economists view an inflation-targeting policy
as an output-stabilizing policy.

During the 1980s, the annual growth rate of output was
usually between -3 per cent and +6 per cent, but on a
few occasions was outside of this range. Since 1992,
however, output growth has always been in the nar-

BANK OF CANADA REVIEW = WINTER 2006-2007 21



Chart 2
Real GDP Growth, 1981-2006
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rower range of +1 per cent to +6 per cent. As is clear
from Chart 2, Canadian output growth has become more
stable since the 1991 adoption of inflation targeting.2

Has this reduced volatility in output growth been a
consequence of the Bank of Canada’s adoption of
inflation targeting, or have Canadians simply been
lucky in the years following 19917 It is often very diffi-
cult in macroeconomics, especially over relatively short
periods of time, to determine cause and effect, for the
simple reason that many variables are changing simul-
taneously. However, it is difficult to look back on the
past 15 years and conclude that Canada has simply
been lucky in avoiding the large numbers of significant
shocks that were present in the previous decade. On
the contrary, the years following 1991 have seen many
shocks, and the Canadian economy has been pushed in
various directions. Given this recent history, it seems
reasonable to conclude that some part of the greater
stability in output growth is the result of the Bank of
Canada’s monetary policy.

Some recent economic research examines this question
systematically and reaches the same conclusion.® The
evidence suggests that the volatility of economic shocks

2. For a description of the precise measures of volatility used for calculating
inflation and output growth, see the longer version of this article on the
Bank’s website (www.bankofcanada.caZ/en/ragan_paper/index.html).

3. For all references to cited research, see the full-length version of this paper,
located on the Bank’s website (www.bankofcanada.ca/en/ragan_paper/
index.html).

hitting Canada after 1991 increased relative to the earlier
period, but that the lower volatility of inflation and
output growth was due to an even greater improvement
in monetary policy. In other words, not only did the
Bank of Canada’s monetary policy improve following
the adoption of inflation targeting in 1991, but it
improved enough to more than offset an increase in
underlying economic volatility, with the overall result
being better macroeconomic performance.

How Does Monetary Policy Work?

We have just seen that inflation has been lower, and
inflation and real output growth have both been more
stable, in the years following the 1991 adoption of
inflation targeting than in the preceding decade. How
does monetary policy work to accomplish these out-
comes?

At the heart of the Bank of Canada’s monetary policy
is a commitment to maintain low and relatively stable
inflation—in particular, to keep the annual rate of
inflation close to 2 per cent. The Bank’s commitment is
essential for influencing firms’ and households’ expec-
tations of inflation. Faced with a shock that threatens
to push inflation either above or below the inflation
target, Canadian firms and households are confident
that the Bank of Canada will act to bring inflation back
to the 2 per cent target. This confidence in the Bank’s
policies comes from the Bank’s past record of doing
what it claimed it would do: keep inflation low and
stable.

The anchoring of inflation
expectations is an essential part of
successful monetary policy.

When the Bank of Canada has clearly stated objectives,
and takes policy actions that affirm those objectives,
the result is an increase in its credibility. This credibility,
in turn, helps to keep expectations of future inflation
close to the inflation target—what is sometimes called
an anchoring of inflation expectations. The anchoring
of inflation expectations is an essential part of successful
monetary policy.

The complex set of linkages between the Bank of
Canada’s policy actions and the rate of inflation is
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called the transmission mechanism of monetary policy.
The transmission mechanism is best understood by
tracing through the effects of a hypothetical policy
decision. Consider, for example, a situation in which
a positive demand shock occurs. If the shock persists,
output will eventually rise above potential output,
and inflation will increase. The Bank of Canada could
attempt to prevent this future increase in inflation by
raising its target for the overnight interest rate. How
would such a policy action help to contain inflationary
pressures? There are several steps in the transmission
mechanism:

1. The increase in the target overnight interest
rate tends to increase longer-term interest
rates and, as a result of the subsequent
inflow of financial capital to Canada, tends
to cause an appreciation of the Canadian
dollar.

2. The increase in longer-term interest rates
dampens the growth of households’ con-
sumption and firms’ investment; the appre-
ciation of the dollar dampens the growth of
Canadian net exports.

3. Taken together, these effects on consump-
tion, investment, and net exports imply a
dampening in the growth of Canadian
aggregate demand.

4. The reduction in the growth of aggregate
demand leads firms to reduce the growth in
their actual output.

5. By keeping actual output from rising above
potential output, the pressures for inflation-
ary wage-and-price increases are avoided.

Thus, we see how the Bank of Canada’s action to raise
its target for the overnight interest rate sets in motion
a complicated sequence of cause and effect that helps
to keep inflation from rising. But this process takes
time. How much time elapses between the Bank’s
policy action and the other effects, especially the final
effect on the rate of inflation?

The Bank of Canada’s actions on the overnight interest
rate have almost immediate effects on the exchange
rate and other interest rates, but the effects on aggregate
output build only gradually over time. Current esti-
mates suggest that it takes between 12 and 18 months
before most of the effect on aggregate output is realized.
The full effect on inflation is not apparent for between
18 and 24 months. And even these estimates are subject
to considerable variation; as the late Milton Friedman

famously said, the time lags in monetary policy are
both long and variable.*

The long time lags inherent in the transmission mech-
anism mean that central banks must be forward looking
in their policy decisions. Vigilant central bankers are
often accused of fighting demons that are non-existent.
The problem is that if central bankers delay their policy
response until inflation actually appears in the data,
it will be too late to have the desired impact. Being
forward looking means anticipating where the demons
will surface and acting in a pre-emptive manner. Fur-
thermore, a central bank that is successful in anticipating
future inflationary pressures, and also in taking the
appropriate actions to prevent their full realization,
can easily be accused of seeing dangers that are not
genuine. The truth, however, may be that the dangers
were avoided only because of the central bank’s vigi-
lance.

Uncertainty and the Need for
Information

Given the time lags inherent in monetary policy, the
Bank of Canada must be forward looking. But in a world
without crystal balls, being forward looking means
being uncertain. Indeed, central banks face three dif-
ferent types of uncertainty. First, most economic data
are uncertain, being subject to considerable revision
several months, and sometimes years, after they are
first released. Second, uncertainty exists regarding
current and future economic developments in the
domestic and world economies. Finally, there is consid-
erable uncertainty about the details of the transmission
mechanism itself—that is, uncertainty about the precise
nature of the linkages between key macroeconomic
variables.

The conduct of monetary policy is therefore best viewed
as a problem of decision making under uncertainty.
The Bank of Canada needs to be forward looking,
aware of many possible shocks that may occur in the
near future. It must also be aware that economic
developments shown to be present by current data
may not persist for long, or may in the near future be
revealed, through a revision of the data, never to have
existed at all. Thus the Bank is forced to perform a
precarious balancing act, sometimes taking action in

4. Recent research at the Bank suggests that the effect on inflation may be
occurring sooner than previously thought. See the background document
on the renewal of the inflation-targeting agreement (p. 53, this issue), parti-
cularly the discussion related to Coletti, Selody, and Wilkins (2006).
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anticipation of what is likely to happen, while at other
times waiting to see what new data confirm to be
genuine. Not surprisingly, good judgment based on
considerable experience is an essential part of good
monetary policy.

The conduct of monetary policy is
therefore best viewed as a problem of
decision making under uncertainty.

In addition to judgment and experience, the Bank
requires a great deal of information in order to conduct
the best possible monetary policy. To deal with the
uncertainty regarding the various linkages between
macroeconomic variables, the Bank conducts a signifi-
cant amount of economic research, both theoretical and
empirical, and subjects the results of this research to
ongoing testing. The nature of modern economies is
such that this job will never be finished, and the
complete set of answers will never be known with
certainty. Economic relationships depend in important
ways on human behaviour, which itself depends on
the specifics of time, place, and circumstance.

Dealing with the uncertain developments in the domestic
and world economies requires information of a different
kind. In order to know what events are occurring and
what events are likely to occur in the near future, the
Bank assembles and analyzes a great deal of current
data. This exercise is often called current analysis. The
large number of relevant variables, as well as the inher-
ent complexity involved in understanding each indi-
vidual variable, means that the task of current
analysis for any central bank is Herculean. A great
many people at the Bank are therefore assigned the
task of sifting through and analyzing data on hun-
dreds of variables. Only when the various shocks to
the economy are observed and understood can the
Bank hope to incorporate that information fruitfully
into its overall decision making.

Insights gleaned through economic research are
combined with the knowledge embodied in current
analysis to conduct the Bank’s regular projection

or forecasting exercise using its large and complex
statistical model of the Canadian economy, the Terms-
of-Trade Economic Model (ToTEM). Based on the knowl-
edge of economic relationships gained from many
years of research, TOoTEM is a mathematical represen-
tation of the interaction of the various agents in the

Canadian economy—households, firms, and govern-

ments. The model shows how these economic relation-
ships must evolve over time to be consistent with the
underlying assumptions of the agents’ behaviour. The
model then incorporates past and current data from

the Canadian and world economies and projects the
most likely future path of Canadian macroeconomic
variables.®

Only when the various shocks to the
economy are observed and understood
can the Bank hope to incorporate that
information fruitfully into its overall

decision making.

For two reasons, the world rarely turns out as the
model predicts. First, the model itself, as complex as it
is, is nonetheless a highly simplified description of the
actual economy. Second, the data that are fed into the
model, as good as they are, are also imperfect, and our
best predictions regarding what is actually happening
in the Canadian and world economies may well turn
out to be wrong in some way. Nonetheless, the economic
projection provides the Bank of Canada with a logi-
cally consistent and well-articulated starting point
regarding the future evolution of the Canadian economy,
and also a starting point for analyzing the likely future
impact of its policy actions. This forecast is then
combined with a great deal of other information,
including judgments regarding the balance of various
risks to the projection, to inform the Bank’s policy
decisions.

Conclusion

This article has barely scratched the surface of Cana-
dian monetary policy. It has provided a broad outline
of what the Bank of Canada does and why. Economies
are complicated structures, and we continually strive
to learn more about them. Similarly, monetary policy
has its impact on the economy through a complex
process. As we continue our theoretical research and
our analysis of data, our knowledge of this complexity
will grow. But so will our questions about it. Given the
importance of monetary policy to our well-being, this
continued effort is well worth the investment.

5. See Fenton and Murchison (2006).
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A Summary of the Bank of Canada
Conference on Fixed-Income
Markets, 3—4 May 2006

Gregory H. Bauer and Scott Hendry, Financial Markets Department*

The Bank of Canada has hosted an annual economic conference since 1990 to present its own research

and to promote discussion with leading external researchers on topics of mutual interest and direct policy
relevance. The 2006 conference focused on various aspects of fixed-income markets both in Canada and
around the world. This topic is important to the Bank for a number of reasons that will be discussed
briefly below. The papers and discussions covered such topics as the efficiency of fixed-income markets,
price formation, the determinants of the yield curve, and volatility modelling.! Other aspects of fixed-income

markets will be the focus of ongoing research at the Bank and of future workshops and conferences.

he Bank of Canada’s interest in fixed-income

markets spans a number of its functional

areas of responsibility, which include monetary

policy, funds management, and financial system
stability and efficiency. Monetary policy concerns the
setting of a target for the overnight rate to affect an
array of longer-maturity interest rates to achieve a
2 per cent inflation target. The relationship between
the yields on short- and long-maturity bonds is known
as the yield curve and is the subject of much study. For
example, historically, the yield curve seems to have
been a good predictor of future real activity and inflation.
Thus, a better understanding of yield-curve dynamics
could be helpful in contributing to the monetary policy
decision-making process. This would involve improving
our knowledge of the impact of the policy rate on the
total shape of the yield curve.

Funds-management policy covers the Bank of Canada’s
role as the fiscal agent for the Government of Canada.
The Bank manages the cash reserves of the govern-

*We would like to thank David Bolder, Fousseni Chabi-Yo, Antonio Diez de
los Rios, Christopher D’Souza, Ingrid Lo, Elena Nemykina, and Jun Yang for
their help with the conference and their input for this article.

1. Conference papers and discussions are available on the Bank of Canada’s
website (www.bankofcanada.ca/en/conference/2006/econ_conf2006.html).

ment, issues and manages the domestic-currency
debt, and provides policy advice on these and related
subjects. In this regard, the Bank has a keen interest in
the determinants of liquidity in bond markets and
their valuation. In addition, the Bank manages the for-
eign exchange reserves of the government through a
currency- and maturity-matched asset-liability frame-
work that raises money at AAA Government of Can-
ada rates and invests in AAA and somewhat lower-
rated fixed-income instruments around the world.
An improved understanding of international yield-
curve dynamics would allow the Bank to better opti-
mize the structure of the assets and liabilities in the
fund, given the constraints under which it operates.

Finally, part of the Bank’s mandate is to promote the
safety, soundness, and efficiency of the financial
system, both in Canada and internationally. Fixed-
income markets constitute an integral part of the
financial system, and their efficiency and stability are
crucial for economic growth and development. The
Bank needs to understand better whether Canadian
fixed-income markets are stable and are functioning
as efficiently as they can by international standards.

The 2006 conference brought together top academics
and central bankers from around the world to discuss
leading-edge work in the field of fixed-income research.
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Below is a short summary of each paper and the ensuing
discussion. The conference culminated in a panel
discussion involving a representative of the Bank of
Canada, a representative from the international markets,
and a representative of the Canadian financial sector,
each giving their unique perspective on the presented
research and the field in general.

Session 1: Prices and Liquidity

Liquidity is a fundamental aspect of financial markets.
Liquid markets allow participants to trade even large
guantities quickly and with little or no impact on prices.2
The degree of liquidity and its determinants are impor-
tant factors for the overall level of financial efficiency
and stability of a market and are thus of key concern
for policy-makers.3 The two papers in this session
examine how certain market characteristics affect
liquidity in the market and in the price-determination
process.*

Amy Edwards (U.S. Securities Exchange Commission),
Mahendrarajah Nimalendran (University of Florida
and U.S. Securities Exchange Commission), and
Michael Piwowar (U.S. Securities Exchange Commis-
sion) examine the reduction in transactions costs
observed in the U.S. corporate bond market following
the increase in price transparency associated with the
new Trade Reporting and Compliance Engine (TRACE).
The TRACE system was designed to report and dis-
seminate transactions information on corporate bonds
not traded on any exchange. This new system began
reporting transactions prices on a subset of bonds in
July 2002 and on all TRACE-eligible bonds in October
2004.

The authors investigate which of three competing
hypotheses is most likely responsible for the reduction
in transactions costs. The first hypothesis suggests
that enhanced transparency leads to increased compe-
tition among dealers. Investors can observe the prices
that others are paying and receiving, and demand the
same or better. The second hypothesis suggests that
transparency leads to an improvement in the informa-
tional efficiency of the market. Trade-based information
made available to the greater market limits the ability
of informed traders to exploit their private information.

2. An alternative definition of a liquid market is that the price reverts quickly
to the initial level after a trade.

3. See Bauer (2004) for an overview of the concept of efficiency.

4. See Zorn (2004) for asummary of a previous Bank of Canada workshop on
these topics.

Lastly, some researchers have argued that transpar-
ency in trades allows investors to determine the relative
liquidity of bonds. Since investors prefer higher levels
of liquidity, all else being equal, increased transparency
may lead to the concentration of liquidity in a set of
securities.

The paper by Edwards, Nimalendran, and Piwowar
rejects all three of the hypotheses to explain the effect
of transparency on transactions costs. They find that
price competition among corporate bond dealers
increased because of transparency but it did not influ-
ence transactions costs. Regarding the second hypoth-
esis, transactions costs are found to be positively
related to the probability of trading with an informed
investor (the inverse of a measure of informational
efficiency). However, the change in transparency had
no effect on the degree of informational efficiency.
Finally, evidence is found that transactions costs are
negatively related to measures of liquidity concentra-
tion, but that liquidity concentration in the bond mar-
ket was unaffected by the transparency changes. As
such, the question is still open regarding the mecha-
nism through which transparency enhancements can
lower transactions costs in the corporate bond market.

In his discussion, David Goldreich (University of
Toronto) emphasized the importance of the question
being addressed: why exactly does increased price
transparency lower transactions costs? While the three
leading hypotheses were all rejected by the data, he
argued that this is still preliminary work and that further
examination of the question and of each hypothesis
is still required. Goldreich made the point that the
measures used in the paper for competition, liquidity
concentration, and informational efficiency are all
proxies and that alternative indicators should be
investigated.

Christopher D’Souza (Bank of Canada), Ingrid Lo
(Bank of Canada), and Stephen Sapp (University of
Western Ontario) emphasize that it is important to
account for the structure and organization of a financial
market when investigating how prices and the provision
of liquidity evolve over time. In Europe, market-makers
using the MTS® electronic platform for interdealer
trading of government securities must continuously

5. MTS—Mercato Telematico dei Titoli di Stato—is the dominant electronic
platform for interdealer trading of government securities in Europe. Govern-
ment bonds are traded on two platforms: EuroMTS and MTS domestic mar-
kets. The former is the electronic market for euro benchmark bonds, while the
latter lists the whole yield curve of individual countries. Both platforms are
electronic limit-order books in which dealers place limit and market orders.
Dealers can see orders with the five best prices on both sides of the market.
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post buy and sell limit-orders within a maximum bid-ask
spread, for a minimum quote amount, for a given
period of time each day. These provisions are collec-
tively known as the “liquidity pact.” In Canada, a large
proportion of government securities trading takes place
via interdealer brokers. While there are no formal
guoting obligations placed on the dealers in Canada,
they commit themselves to trade continuously in the
market by posting a bid and an ask price for each
government security.

The authors find that, for short-term government
securities, the price and liquidity dynamics for Canadian
securities are similar to those of European securities
despite the large differences in institutional structure.
This, in turn, suggests that a liquidity pact in Canada
may not improve market quality. Using a vector-autore-
gression model with prices, order flow, order imbal-
ances, and bid-ask spreads, the authors find that order
flow has a permanent and positive impact on price,
while spreads are informative and have a long-run
impact on prices only in Canada. The fact that spreads
do not convey information in the European market is
attributed to the differences in market structure, par-
ticularly the presence of the liquidity pact in MTS.
Both markets are found to be relatively efficient, but
there is some evidence that the European market is
slightly more efficient in that it does reflect fundamen-
tal information in a shorter amount of time.

In his comments, Joshua Slive (HEC Montréal)
identified two different questions addressed in the
paper: (i) do signed order flow and/or order imbal-
ance explain movements in prices; and, (ii) what are
the linkages between liquidity and price formation?
Slive suggested that a structural estimation approach
would be preferable to a vector autoregression if the
first question were the focus of the paper, since the
demand and supply of liquidity cannot be considered
to be independent. Slive argued that the paper should
instead focus directly on the linkages between liquidity
and price discovery, and on whether the speed of
price formation varies with market liquidity. The
discussant also recommended that the authors
develop a theoretical model to motivate the empirics
of the paper.

Session 2: Links between Cash and
Derivatives Markets
Fixed-income instruments trade in both cash (or spot)

and derivatives markets. The growth of derivatives
markets in recent years has proceeded faster than the

research done to understand their characteristics and
functioning. With their increasingly important role,
policy-makers are looking to improve their under-
standing of how these markets operate and how they
are linked with other financial markets and the real
economy.

Bryan Campbell (CIRANO, Concordia University)
and Scott Hendry (Bank of Canada) examine the
price-discovery process for the 10-year government
bond markets in both Canada and the United States.
Their work compares the contribution to price discovery
of both the futures market and the underlying spot
market for the 10-year government bond in each country.
In general, the futures market dominates the price-dis-
covery process with approximately 70 per cent of price
discovery occurring in both the Canadian and the U.S.
futures markets. These results are remarkably similar
across the two countries despite the large differences
in the sizes of their markets. Daily changes in the price-
discovery process are found to be related, in part, to
bid-ask spreads and trading volumes, but much
remains unexplained.

In his discussion, Bruce Mizrach (Rutgers University)
emphasized that one must be wary of these price-dis-
covery information shares because they are based on
reduced-form models that include unobserved com-
ponents. While such models represent a useful summary
statistic of the relative importance of different markets,
he recommended that future work should concentrate
instead on the direct estimation of the underlying
structural model to try to get a clearer picture of the
actual price-discovery process.

Prachi Deuskar (New York University), Anurag
Gupta (Case Western Reserve University), and Marti
Subrahmanyam (New York University) examine the
effect of liquidity on interest rate options. Their paper
identifies a systematic common factor that drives
liquidity, across both option maturities and strike
rates. They find that, contrary to results for most other
markets, liquidity has a negative effect on option
prices—illiquid options trade at higher prices relative
to liquid options after controlling for other variables.
The common liquidity factor is itself driven by the
changes in uncertainty in the equity and fixed-income
markets. An increase in uncertainty in the equity and
bond markets appears to cause a negative liquidity
shock in the interest rate options market as traders
attempt to manage their risk. It is not the expectations
about inflation or growth that seem to affect the liquidity
in interest rate options—it is the uncertainty about

BANK OF CANADA REVIEW = WINTER 2006-2007 29



these expectations that affects the liquidity in this
market. There is still, however, a large amount of variation
in option-market liquidity that is yet to be explained.
Further work should examine how the liquidity of this
market behaves during crisis events and how liquidity
effects co-move across the underlying asset market
and the derivatives market.

Haitao Li (University of Michigan), in his comments,
wondered whether the results would be different if
exchange-traded interest rate options, for which a
much richer set of microstructure information is available,
were used instead of over-the-counter (OTC) market
prices. He also made the point that it would be good
to consider other options markets so that measures of
liquidity other than just the bid-ask spread could be
examined. Also, given that the bid-ask spread is the
only measure of liquidity available, a better under-
standing of how spreads are set by the market-makers
would be very important, especially for understanding
what drives the common liquidity factor.

John Kuszczak Memorial Lecture

Kenneth Singleton (Stanford University and NBER)
delivered the 2006 John Kuszczak Memorial Lecture,®
“Discrete-Time Dynamic Term Structure Models with
Generalized Market Prices of Risk.” This joint work
with Qiang Dai (University of North Carolina) and
Anh Le (New York University) develops a rich class
of discrete-time, non-linear dynamic term-structure
models (DTSMs) for which closed-form solutions can
be found for zero-coupon bond yields and their condi-
tional densities. This modelling framework allows
much more freedom in specifying the dependence of
the market price of risk on the vector of state variables.
In turn, this permits the empirical investigation of
much richer specifications of risk premiums than have
previously been considered. Much of the current liter-
ature in this field, for example, rules out the possibility
of time-varying second moments (i.e., risk) in macro-
economic models. However, the DTSMs developed in
this paper allow for time-varying second moments as
well as for very flexible forms of non-linearity in the
conditional means of the state variables. Another
advantage of this framework is that, instead of having
to use approximation techniques, the models can be
estimated directly, since the exact likelihood functions
are known. In a highly non-linear empirical model,

6. This annual lecture was inaugurated in 2003 in memory of John Kuszczak,
a Bank of Canada researcher who died in 2002.

the authors show that, in comparison to existing linear
models, they can significantly improve the model’s
statistical fit as well as its out-of-sample forecasting
performance.

Session 3: High-Frequency Analysis
of the Yield Curve

Much of the existing literature on the yield curve has
been completed using lower-frequency (e.g., monthly)
data. This can make it difficult to identify precisely
fundamental relationships and the effects of specific
shocks that occur during the month. The papers in this
session use high-frequency, intraday data to examine
the dynamics of the yield curve in response to order
flow as well as the release of information to the market-
place.7 These papers contribute to our understanding
of the level of informational efficiency in the market
(i.e., the ability and speed at which the market processes
new information and moves prices to their new
equilibrium values).

Paolo Pasquariello (University of Michigan) and
Clara Vega (University of Rochester and Board of
Governors of the Federal Reserve System) consider
how order flow in government bond markets moves
daily bond yields. The paper incorporates two real-
istic market frictions—information heterogeneity and
imperfect competition among informed traders—and
a public information signal into a trading model to
study the role played by private and public informa-
tion in the price-formation process in the 2-, 5-, and
10-year U.S. Treasury bond market. Consistent with the
implications of the model, they find that a high disper-
sion of beliefs across informed traders is associated with
less-aggressive trading. In addition, unanticipated order
flow accounts for a larger portion of bond-yield changes
when the dispersion of beliefs among market partic-
ipants is high, during non-announcement days, and
when the public-signal noise is high. Finally, it is
found that bond-yield changes and order flow are
most sensitive to Nonfarm Payroll Employment
announcements.

Kathy Yuan (University of Michigan) commented on
this paper by pointing out that there were certain
implications of the theoretical model that were not
explored in the data. For instance, the correlation of
agents’ information endowments could be positive

7. News releases are public information; in contrast, order flow can contain
private information that is not available to all market participants.
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or negative, with differing effects on prices, but the
empirical tests only consider the positive case. It could
therefore be important empirically to differentiate
between positive and negative news days. There could
also be an asymmetric order-flow impact following
good and bad news because of short-sale and borrowing
constraints. She also pointed out that order flow from
one bond maturity (e.g., 5 years) could also affect yield
changes in other maturities (e.g., 2 and 10 years) in
addition to its own.

Michael Fleming (Federal Reserve Bank of New York)
and Monika Piazzesi (University of Chicago, NBER,
CEPR) assess the effects of Federal Open Market Com-
mittee (FOMC) announcements on the term structure
of U.S. Treasury securities using high-frequency, intra-
day data instead of the lower-frequency data (e.g.,
daily, weekly, monthly) typically used in the literature.
The analysis shows that the yields are quite volatile
around FOMC announcements, even though the average
effects of surprises in the target for the federal funds
rate are fairly modest. Yield changes seem to depend
not only on the surprises themselves but also on the
shape of the yield curve at the time of the announce-
ment, representing market participants’ time-varying
concerns about inflation. For example, a positive
FOMC surprise while the yield curve is particularly
steep, possibly after a period of expansionary monetary
policy, may actually lower longer-term yields through
a reduction in inflation expectations. The authors also
find that the reaction to FOMC announcements is
sluggish, largely as a result of previous rate changes
that occurred outside of regularly scheduled meetings.
This implies that profitable trading opportunities
exist, but it is shown that trading costs largely eliminate
any potential profits. Finally, the behaviour of market
liquidity around FOMC announcements is quite similar
to that found for other macroeconomic news announce-
ments in that liquidity is withdrawn from the market
before the announcement. However, announcements
that come out slightly later than expected are associated
with both longer episodes of illiquidity and greater
illiquidity before the announcement. Uncertainty over
the announcement time may be decreasing market
liquidity around announcements.

In his discussion, Eric Swanson (Federal Reserve
Bank of San Francisco) urged the authors to consider
the effects of the content of FOMC announcements
instead of just the timing. He made the point that the
FOMOC rate decision is no longer the true surprise var-
iable. Instead, most new information is contained in

any communication regarding the future path of policy
rates. The discussant also made the point that different
sources of information on the timing of FOMC
announcements can yield quite different results,
so each alternative should be investigated.

Session 4: No-Arbitrage Pricing and
Strategies

An arbitrage trade is one where an investor can buy
low and sell high to obtain an instantaneous, risk-free
profit. Since there are no “free lunches” in well-func-
tioning, competitive markets, the condition that rules
out arbitrage trades puts limits on the levels of prices
of different assets at a point in time. In the academic
literature on the term structure, it has been shown that
imposing this “no-arbitrage pricing” on the models of
the yield curve has improved their forecasting abilities
(Ang and Piazzesi 2003). The papers in this session
use the no-arbitrage framework for other purposes.

The paper by Ruslan Bikbov (Columbia Business
School) and Mikhail Chernov (Columbia Business
School) re-examines the relationship between monetary
and fiscal policies and the yield curve. It is now recog-
nized that the cross-section of bond prices contains three
“statistical” factors: level, slope, and curvature. In this
paper, the authors use a no-arbitrage framework to
include macroeconomic variables along with the sta-
tistical ones. They use an econometric approach that
maximizes the ability of the macroeconomic factors to
explain the yield curve. They show that the macro-
economic variables and their lags can explain 80 per
cent of the variation in the short rate (level), 50 per cent
of the slope of the yield curve, and 68 per cent of the
10-year term premium. In addition, the unanticipated
shocks to the statistical factors are strongly correlated
with three factors: the AAA credit spread, which
measures a “liquidity effect”; a measure of the money
supply; and the growth of the government public debt
(a “fiscal policy” shock). This indicates that the yield
curve contains information about a wide variety of
macroeconomic factors and that the simple models
of the term structure currently in use will have to be
augmented to contain these factors.

Michael Gallmeyer (Texas A&M University) discussed
how this approach could help to explain how monetary
policy affects the economy. In current macroeconomic
models, a Taylor rule that relates the short-term interest
rate to the state of the economy is used to explain the
behaviour of the central bank. Gallmeyer noted that
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other, longer-term interest rates would also contain
useful information about central bank policies. The
results of the Bikbov and Chernov paper reinforce this
view. Gallmeyer suggested that the authors consider
looking at business cycle regimes where recessions
have a significant influence on the relationship between
monetary policy and output.

The paper by Jefferson Duarte (University of
Washington), Francis Longstaff (UCLA), and Fan Yu
(UC Irvine) examines the risk-return trade-off for a
number of fixed-income “arbitrage” strategies. These
are not, as the authors clearly note, actually arbitrage
opportunities, but rather, market vernacular for fixed-
income trading strategies, some of which are relatively
complex. All of the strategies, irrespective of their
complexity, are based on the idea of exploiting devia-
tions of market prices from theoretical model-based
prices. The authors apply their approach to the swap,
Treasury, mortgage, corporate bond, and fixed-income
derivatives markets. They note that some commentators
have viewed the payoffs on these strategies as “picking
up nickels in front of a steam-roller”; investors can
make many small profits but every so often are crushed
by the market and earn large negative returns. The
authors find, however, that some of these strategies
can earn large and significant risk-adjusted returns.

David Bolder of the Bank of Canada provided the
discussion. He noted that the paper had some implica-
tions for the Bank’s financial system function. If many
fixed-income investors are hit by the steamroller at the
same time (i.e., many investors earn large negative
returns), this could lead to instability as they trade to
get out of the positions. Thus, central bankers should
use this analysis to determine the degree of correlation
among the positions in the various markets.

Session 5: Multi-Country Models of
the Term Structure

Canada is often viewed as the typical “small, open
economy.” As a result, the Bank of Canada has an
interest in how best to implement monetary policy in a
country where the yield curve is subject to international
influences. In most industrialized countries, the central
bank is able to move the short end of the yield curve.
What matters for aggregate demand, however, are long-
term yields and, in an open economy, exchange rates. A
multi-country model of the yield curve helps to explain
how the movements at the short end translate into
changes in longer-term yields and the exchange rate.

The paper by Antonio Diez de los Rios (Bank of
Canada) proposes an essentially affine model of the
joint behaviour of interest rates and the exchange rate
in two countries. In the model, movements in these
variables are related in such a way as to preclude the
existence of arbitrage opportunities. The term struc-
tures and the expected rate of depreciation of the
exchange rate are functions of both the domestic
and foreign short-term interest rates. The author finds
that imposing the no-arbitrage restrictions in the esti-
mation of the model produces exchange rate forecasts
that are superior to those produced by time-series
methods such as a random-walk model or a vector
autoregression. This is a notable result, given that the
random-walk model has proved very difficult to
beat in forecasting exchange rates.

In his discussion, Adrien Verdelhan (Boston University)
viewed the model’s ability to combine both term-
structure and exchange rate data to yield better fore-
casts as promising. He suggested that the author
examine further the causes of the superior forecasting
ability. In particular, including terms that would help
to explain the volatility of the currency would also
help the model.

Fousseni Chabi-Yo (Bank of Canada) and Jun Yang
(Bank of Canada) study the joint dynamics of bond
yields and macroeconomic variables in a New Keynesian,
small, open economy. This approach allows the authors
to examine the impact of domestic and foreign shocks
on the yield curve. Using Canadian and U.S. data, the
authors find that U.S. macroeconomic shocks contribute
to a larger proportion of the variation of the Canadian
yield curve and the yield premium than do Canadian
macroeconomic shocks. It is also shown that Canadian
monetary policy and U.S. aggregate demand shocks
explain most of the variations of the expected excess
holding-period returns of short- and medium-term
bonds. In contrast, the expected excess holding-period
returns of long-term bonds are mainly driven by U.S.
aggregate supply shocks.

In his discussion, Sen Dong (Columbia University)
acknowledged the importance of explaining bond risk
premiums in a model with microeconomic foundations.
He emphasized, however, that the inflation-risk
premium should be taken into account in the aggre-
gate-demand dynamics. He also pointed out that the
pricing mechanism used in the paper has to be consistent
with the consumer’s utility-maximizing problem. In
addition, he suggested a richer specification for the
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exchange rate dynamics and a more efficient estimation
technique.

Session 6: Volatility and the Term
Structure

Most of the recent term-structure literature has focused
on the determinants of the levels of rates along the
yield curve. However, central bankers also have a keen
interest in the volatility of interest rates. The Bank of
Canada, for example, has a policy role in ensuring a
stable and efficient financial system. To understand
stability and efficiency, the Bank needs a good under-
standing of the drivers of volatility.

Jefferson Duarte (University of Washington) attempts
to determine if hedging activity related to the mortgage-
backed-security (MBS) market has any impact on vol-
atility in interest rate markets (i.e., treasury, swap, and
associated derivatives). MBSs are difficult to price,
since they contain an option that is generally exercised
in the event of falling interest rates: when interest
rates fall, U.S. homeowners may refinance (“prepay”)
their mortgages (without paying a penalty), leading to
large cash inflows to MBS holders. These investors
attempt to control this prepayment risk through the
purchase and sale of swaps, treasuries, and related
interest rate securities. The way in which this risk is
hedged may lead to an increase in the volatility of
U.S. Treasury bonds, or their derivatives, or both.
Duarte provides a theoretical and empirical analysis
of the links between prepayment risk and volatility in
fixed-income markets. He finds that including prepay-
ment information in the model improves interest rate
forecasts, suggesting that MBS-hedging activity does, in
fact, lead to increases in actual interest rate volatility.

In his discussion, Daniel Smith (Simon Fraser Univer-
sity) noted that, even after this very thorough analysis,
a number of unanswered questions remain in this
area. In particular, the relationship between volatility
in U.S. Treasury bonds and the volatility of their
derivatives is still not completely understood. For
instance, the model used to estimate volatility in the
Treasury bond market could be expanded to include
regime-specific volatility factors.

In the second paper in this session, Caio Almeida
(Ibmec Business School), Jeremy J. Graveline (Stanford
University), and Scott Joslin (Stanford University)
note that, in the existing literature, estimates of the
term-structure models are made mainly with yield
data. Interest rate options may contain information

about this risk premium because their prices are sensi-
tive to the volatility and market prices of the risk factors
that drive interest rates. They include the prices of
interest rate options when estimating three-factor affine
term-structure models and then compare the perform-
ance of the estimated models with and without the
options. The paper shows that models with options
predict excess long-term rates better than those with-
out, in both in- and out-of-sample tests. Thus, it needs
to be recognized that prices of options and other
derivative instruments that are sensitive to volatility
will contain additional information about the future of
the economy.

Christopher Jones (University of Southern California)
noted that, by including interest rate options, the model
in the paper improves both the ability to explain bond
market volatility and the ability to forecast yield levels.
This is so because existing models are created to
explain the cross-section of bond prices at a given
point in time, while an understanding of volatility
requires an analysis of bond prices across time. By
including the interest rate derivatives, the model is
able to capture the time series of the data much better.

Session 7: “Might as Well Jump!”

Recently, there has been a renewed interest in examining
the effects of news on financial-asset prices. In this lit-
erature, researchers have shown that news about
macroeconomic variables is generally swiftly processed
by financial market investors, leading to a jump, or
discontinuity, in the path of the asset’s price. It remains
an open question, however, as to how to include jumps
in formal DTSMs.

The paper by George J. Jiang (University of Arizona)
and Shu Yan (University of Arizona) examines some
fundamental questions in term-structure modelling.
First, they examine the causes of jumps in interest
rates. Second, they examine what causes the speed of
these news events to vary over time. To accomplish
these aims, they develop a model of the term structure
of interest rates that includes jumps. The paper shows
that jumps are related to movements in the short-run
interest rate and macroeconomic shocks. This will be
helpful in analyzing the effects of monetary policy
shocks on the bond market.

Peter Christoffersen (McGill University) detailed a
number of technical suggestions for the model. These
mostly deal with the tricky issue of modelling bond-
market volatility while including jumps. In addition,
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the estimation of the models remains challenging. He
suggested comparing the results of this more advanced
model with some of the simpler benchmarks that have
been developed in the literature. This would allow the
reader to assess the value added of this paper more
directly.

The main point of the paper by Torben G. Andersen
(Northwestern University and NBER) and Luca
Benzoni (University of Minnesota) is that the existing
literature reflects a poor understanding of volatility in
fixed-income markets. In particular, the standard aff-
ine term-structure model does not capture the volatil-
ity dynamics that are evident in the data. The estimated
volatility variable from these models is not nearly as
persistent as the volatility measured using the time
series of bond prices. Thus, interest rate volatility can-
not be extracted from the cross-section of bond yields
in the U.S. Treasury market. This implies that hedging
the risk of interest rate volatility by trading a portfolio
of bonds will yield a very poor hedge, suggesting that
investors need to use other instruments to manage the
risk inherent in their portfolios.

Michael Johannes (Northwestern University) noted
that there are three ways to model fixed-income volatil-
ity: the volatility that arises from the term-structure
model; the volatility inherent in option prices; and the
volatility that can be obtained from time-series data.
The problem is that the three ways of measuring volatil-
ity may yield very different results. He suggested that
Andersen and Benzoni’s model may need to be
adapted to account for jumps. If volatility does contain
a systematic jump component, this may greatly
complicate the hedging problem for investors.

Panel Discussions: Alternative
Perspectives on Fixed-Income
Markets

David Longworth (Bank of Canada) focused on the
challenges in fixed-income research, on the policy
implications of the conference papers for the Bank of
Canada’s functions, and on some areas for future
research. The main challenge for researchers and
policy-makers is to incorporate variables that are
omitted from the models commonly used in the fixed-
income literature, including domestic macroeconomic
variables, foreign prices and macroeconomic variables,
variables from other markets, and volatility, or jumps.
The papers in the conference each made a contribution
towards incorporating some of this missing information.

Other challenges facing researchers include properly
modelling the stability of relationships, making com-
parisons across markets and countries, and conduct-
ing welfare analysis via general-equilibrium models.

Longworth then outlined how the conference papers
contributed to the Bank’s understanding of three of its
main functions: financial system stability and efficiency,
monetary policy, and funds-management policy. The
papers on liquidity and the price-formation process
improve our understanding of the efficiency and
stability of financial markets in Canada and interna-
tionally. Several papers offered insights on the extraction
of information from interest rates based on current
and future economic fundamentals that could be useful
in the formation of monetary policy. Other papers
emphasized that the communications strategy and the
manner in which monetary policy announcements are
made are important for the transmission of monetary
policy. Finally, several of the papers offered interesting
insights on various aspects of the Bank’s debt-man-
agement responsibilities for the federal government.
Detailed models of the level and volatility of the yield
curve are necessary for building a debt-management
policy to reduce funding costs for the government.

Longworth concluded that fixed-income research
seems to be beginning to deal with some of the chal-
lenges that have existed for some time with respect to
omitted variables, but that much more remains to be
done, especially with respect to examining the stability
of the estimated relationships.

Mark Caplan (BMO Nesbitt Burns) spoke from a
market practitioner’s perspective about the ways in
which economic and market research have been used
in their global trading businesses and about the types
of research that should receive greater focus. He
emphasized that financial markets-based research
underlies everything they do as providers of financial
market services. At a very basic level, research has
provided the information necessary for the growth of an
efficient, liquid, and well-understood capital market-
place. This information allows participants to transact
confidently in fixed-income markets. Predictive mod-
els also have an important role, for both clients and
BMO’s own proprietary trading desks, in predicting
future prices. Quantitative research is also important for
model-based valuation of a wide range of new prod-
ucts, especially as the complexity of the market
grows. Most new product advances—structured notes,
hybrid derivatives, credit derivatives, inflation-linked
securities—have been possible only because of
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research around option pricing and measurement of
volatility or correlation. Finally, the risk-management
arm of financial services firms are big users of modern
modelling and valuation techniques to manage their
risk and the associated regulatory capital.

In looking to future research, Caplan made the point
that the fixed-income market has recently experienced—
and will continue to do so—considerable change, and
that these developments are all worthy of further
study. The first change is a splitting of the market such
that practitioners now perceive it as two distinct mar-
kets: one for rates and another for credit. Owing to the
growth in liquidity, transparency, and product devel-
opment in the credit derivatives markets, participants
are now able to manage their credit-risk exposure
separately from their view of the future path of admin-
istered rates, the shape of the yield curve, and under-
lying macroeconomic forces. There have also been
changes to the underlying functioning of the market
(in both liquidity and efficiency) that provide oppor-
tunities for interesting research. The growth of China
and increased globalization are two important factors
affecting capital flows. Similarly, advances in electronic
trading and the growth of hedge funds are two factors
that have had a big effect on market structure. Finally,
Caplan made a call for more research on Canada
specifically.

Pierre Collin-Dufresne (Goldman Sachs Asset Man-
agement, University of California Berkeley, and
NBER) provided a survey of the dynamic term-
structure literature. Using a DTSM in the real world
requires that a number of steps be completed. The
user must write down a rather complex multi-factor
model with many parameters. He or she must then
derive analytic solutions for the prices of bonds or
derivatives securities as well as specifying a risk-
premium function. The user must then use complex
empirical techniques to estimate the model and deter-
mine its predicted values for bond prices.

Despite all this structure (or perhaps as a result of all
this structure), the models have not fit the data along
many dimensions. As a result, researchers have turned
to other sources of data for help. As shown above,
using information from the derivatives markets helps

to model volatility better. Using macroeconomic data
to put more structure on the factors helps interpret the
results. Using high-frequency data can aid in the inter-
pretation of shocks.

Collin-Dufresne noted that DTSMs have the potential
to be useful in several real-world applications. The
first is to help investors in fixed-income markets.
The problem with these models, however, is that the
parameters and the state variables appear to change
over time. This would lead to unstable portfolio holdings,
resulting in higher transactions costs. In addition, as
noted above, the models do not estimate the volatility
(i.e., risk) of the portfolios well. As a result, DTSMs are
not widely used in fixed-income portfolio management.

The second application where DTSMs may be useful
is in the pricing and hedging of derivative securities.
DTSMs price derivative securities by no-arbitrage
arguments where the price of the derivative is equal to
that of a basket of bonds. Thus, investors could, in theory,
use these models to hedge their positions in derivatives.
Unfortunately, the factors driving volatility in the bond
markets do not appear to be the same as those driving
volatility in the derivatives markets. As a result, more
work is required to determine the precise causes of
volatilities in the two markets.

The third application is in linking prices in the bond
markets to macroeconomic variables. Using the bond
market to extract more information about the state of
the economy would be useful for central bankers and
others. Collin-Dufresne noted that the models yield
good information about the current state of the economy,
but that what is of interest is its future state.

The final application is to use the models to learn
more about the risk-return trade-off in the markets,
which is the central question faced by any investor in
these markets. Unfortunately, the price of risk yielded
by DTSMs is often complex, highly volatile, and large.
This makes identifying the trade-off between risk and
expected return difficult.

Collin-Dufresne concluded by noting that academics,
investors, and central bankers will have to resolve
these issues in the future to make DTSMs more useful
in practice.
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Perspectives on Productivity
and Potential Output Growth

A Summary of the Joint Banque de France/
Bank of Canada Workshop, 24-25 April 2006

Gilbert Cette, Economic Forecasting and Analysis Directorate, Banque de France, and
Don Coletti, International Department, Bank of Canada

Held in Enghien, France, on 24-25 April 2006,
this joint workshop brought together researchers
to quantify and better understand differences in
productivity and potential output growth
among industrialized countries. The workshop
was attended by some 30 economists, mainly
from central banks. In this short summary
of the proceedings, the authors highlight the
findings around the three main themes.

entral banks are keenly interested in produc-
tivity and potential output for a number of
reasons.? Productivity directly affects firms’
marginal cost of production, which is a key
driver of prices. Productivity is also a key determinant
of potential output, and short-run deviations of actual
output from potential output, known as the output
gap, are a useful indicator of future inflationary pres-
sures. Productivity differentials across countries also
have important implications for the behaviour of the

1. The full text of the conference papers, and some of the discussants’ presen-

tations, are available on the Bank’s website at
www.bankofcanada.ca/en/conference_papers/france2006/papers.html.

2. Productivity is a measure of how efficiently an economy transforms its fac-

tors of production (e.g., labour and capital) into goods and services. Potential
output is the level of production compatible with an absence of price pressures
in the goods and labour markets, which is a condition for stable inflation.

real exchange rate. Specifically, economic theory sug-
gests that if productivity gains against foreign countries
are concentrated in the tradable sector then, everything
else being equal, the home country’s real exchange
rate will tend to appreciate. Lastly, and most importantly,
a nation’s productivity is the prime determinant of its
real incomes and standard of living.

The purpose of the workshop was to bring together
researchers to quantify and better understand differ-
ences in productivity and potential output growth
among industrialized countries. The research presented
focused on three main themes: (i) estimating potential
output; (ii) productivity and growth; and (jii) institutions,
policies, and growth. Eleven papers were presented;
designated discussants commented on each paper;
and questions were taken from the floor. Susanto Basu
of Boston College served as rapporteur and gave his
perspective on recent academic research that examines
productivity growth.

This article is a short summary of the proceedings.

Each section begins with an introduction to the issues
and a brief summary of the research presented. Some
additional details are then offered for each paper.

Theme 1: Estimating Potential Growth

The first group of papers focused on estimating potential
output growth (or, alternatively, the output gap) for
several industrialized countries. Three of the papers
employed statistical techniques to estimate potential
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output using a production-function approach, while
the remaining two papers examined potential output
using dynamic stochastic general-equilibrium (DSGE)
models.

Despite significant measurement problems, some
elements of the analysis seem to be fairly robust. In
particular, the estimates of potential output growth
presented at the workshop suggest sizable differences
between the main industrialized countries. Over the
past decade, for example, it is estimated that the
United States and Canada have experienced potential
output growth in the neighbourhood of three per cent
per year.3 At the other end of the spectrum, Italy and
Japan experienced estimated potential output growth
averaging only about one per cent per year. The
research also suggests that the substantial differential
in potential growth between countries reflects differ-
ences in labour productivity and in the growth of the
labour force.* For over a decade, the United States, for
example, has been experiencing labour productivity
growth that is high relative to recent historical levels
and much more vigorous than in most other industri-
alized countries. In addition, labour force growth in
Europe and in Japan has fallen behind the pace in
North America.

The work done with the DSGE models also proved to
be quite instructive. One of the lessons learned from
the workshop was that imposing additional restrictions
on data that are generated by a well-specified economic
model can lead to an improvement in estimates of the
output gap.

The first paper in the session, by Tommaso Proietti
(University of Rome) and Alberto Musso (European
Central Bank, ECB), combined a traditional production-
function approach to estimating potential output with
a Phillips curve relationship to estimate and analyze
the euro area’s potential output and its components. A
key finding was that there has been a significant
slowdown in the growth in trend labour productivity
in the euro area, from 3.7 per cent in the 1970s to
2.5 per cent in the 1980s and to 1.9 per cent in the 1990s.
Since 2000, the slowdown has been even more pro-
nounced, with growth in trend labour productivity
estimated to have averaged only 0.7 per cent. In addi-
tion, potential output growth has also suffered, owing

3. These figures are taken from the OECD Economic Outlook, various issues.

4. Labour productivity is defined as output per hour worked.

to the weaker growth in the working-age population.5
These factors have been partially offset by a rise in the
trend labour force participation rate, resulting mostly
from the increased participation of women. On net,
the authors estimate potential output growth at about
1.8 per cent since 2000. Discussant Marc-André Gosselin
(Bank of Canada) pointed out that the findings of the
paper were broadly consistent with research on the
euro area conducted at the Bank of Canada. He added
that the estimated trend seems to track the actual data
too closely, and that, as a result, the authors perhaps
overstate the slowdown in trend labour productivity
and the pickup in trend hours worked since 2000.

Christophe Cahn and Arthur Saint-Guilhem
(Banque de France) estimated potential growth for
several economies: Canada, the euro area, France,
Germany, Italy, Japan, the Netherlands, the United
Kingdom, and the United States. A unique feature of
this paper is that total factor productivity (TFP) is ana-
lyzed using econometric techniques and a specification
that relates it to three factors: the capacity utilization
rate, capital-embodied technological improvement®
(which is partly captured by the effect of capital aging),
and a trend in technology.” The model also allows for
the existence of trend breaks in technological change.
The results suggest that differences in the growth of
labour input, rather than capital input, have played a
crucial role in explaining the lagging growth in Europe
and Japan compared with that of the United States
and Canada. Second, some economies, namely Canada
and the United States, experienced a sharp accelera-
tion in potential output growth in the mid-1990s. For
the United States, this was mainly a result of the accel-
eration in the growth of TFP (+0.5 percentage points),
whereas for Canada, it was attributable to the contri-
bution of labour. Don Coletti (Bank of Canada), in his
discussion, pointed out that the univariate time-series
techniques used by the authors to try to uncover trend
breaks in TFP growth have very low power, particularly
near the end of sample, where they are most relevant
for policy-makers.

5. Average hours worked per person have declined gradually over the past
three decades. In very recent years, however, the trend level of hours worked
per person has remained, on average, broadly unchanged or has even gradu-
ally increased.

6. Capital-embodied technological improvement refers to the adoption of
advances in technology through acquisition of capital stock whose design and
construction reflects those advances.

7. In general, growth in TFP represents output growth not accounted for by
growth in capital and labour.
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Werner Roeger (European Union Commission)
assessed recent potential output growth and produc-
tivity trends in the European Union and the United
States, using a production-function approach. Consistent
with the results presented in the previous papers, the
author finds that potential growth is on a downward
trend in the European Union. In particular, for the
euro area, potential growth declined from 2.5 per cent
in the mid-1980s to 1.9 per cent over the 2001-2005
period. This compares to a fairly stable potential growth
trend for the United States of about 3.0 per cent over
the same periods. The author also finds that potential
output in the European Union is characterized by two
divergent trends; namely, declining growth of TFP that
is not fully compensated by a rising contribution of
labour. His preferred explanation for the declining
trend in productivity growth centres on the European
Union’s weak performance in terms of the production
of information and communications technology (ICT).
Jean-Paul Fitoussi (Observatoire Francais des Con-
jonctures Economiques), in his discussion, pointed out
that these estimates of potential output level and
growth depend only on supply-side variables, which
are considered exogenous. He argued that the deter-
minants of potential output are partly determined by
demand-side variables over the medium and long
term.

Michel Juillard (CEPREMAP®), Ondra Kamenik
(Czech National Bank), Michael Kumhof (Interna-
tional Monetary Fund), and Douglas Laxton (Interna-
tional Monetary Fund) (JKKL) develop and estimate a
DSGE model of the U.S. economy that allows for both
transitory and highly persistent shocks to the growth
rate of TFP. Allowing for the highly persistent shocks
helps the model to generate a positive correlation
between hours worked and output at business cycle
frequencies. JKKL use their model to compute an
extended real-time measure of potential output using
a Hodrick-Prescott (HP) filter. As the authors note, it
is well known that univariate filters such as the HP
filter give very imprecise estimates of the output gap
at the end of the sample.? JKKL exploit the good fore-
casting performance of their model to construct a two-
sided measure of the output gap. The extended meas-
ure is constructed by treating the model’s forecasts as
additional data that extend the sample period and

8. CEPREMAP is the Centre Pour la Recherche Economique et ses Applica-
tions in Paris, France.

9. The HP filter takes an average of past and future data. At the end of the
sample, it only uses past information.

then using the sample period to estimate potential
output. To evaluate this extended measure of poten-
tial, JKKL look at the magnitude of the revisions that
would be required as new data become available and
find that the extended measure requires less revision,
on average, than the standard measure. On this basis,
they conclude that their extended HP filter measure is
more reliable. The discussant, Patrick Féve (Banque
de France and Université de Toulouse), pointed out
that it is not surprising that the DSGE model performs
well compared with other economic and statistical
models, since it includes numerous exogenous stochastic
processes and several non-parsimonious structural
parameters.

Magnus Jonsson, Stefan Laséen, and Karl Walentin
(Sveriges Riksbank) studied the usefulness of four
possible indicators of inflation: (i) the trend-adjusted
output gap (i.e., the traditional output gap); (ii) the
flexible-price output gap; (iii) the flexible-price real
interest rate gap; and (iv) real marginal cost of produc-
tion within the context of the Swedish Riksbank’s new
DSGE model (Adolfson et al. 2005).1° The authors find
the only “reliable indicator” of inflation over history
to be the flexible-price real interest rate gap. Although
it is well known that the real interest rate gap is a good
indicator of inflation in simple New Keynesian models
(see, e.g., Neiss and Nelson 2003), the paper contributes
to the literature by extending this result to a much
larger model with a variety of shocks and frictions.
The discussant, Rhys Mendes (Bank of Canada),
pointed out that, in models of this class, aggregate
demand depends not just on the current real interest
rate, but also on all future rates. Hence, the fact that
the current real interest rate gap has good indicator
properties suggests that monetary policy, over history,
was not fully exploiting the role of expectations. But
policy-makers increasingly view the policy problem
as one of managing expectations so as to influence the
entire yield curve. Thus, new developments in the
communication and practice of monetary policy may;,
over time, weaken the indicator properties of the real
interest rate gap.

10. The flexible-price output gap is defined as the difference between actual
output and the level of output that would prevail if all prices and wages were
perfectly flexible. Similarly, the flexible-price real interest rate gap is defined
as the difference between the real interest rate and the level of interest rates
that would prevail if all prices and wages were perfectly flexible.
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Theme 2: Productivity and Growth

The second group of papers used growth accounting
to review historical developments in growth in the
gross domestic product (GDP) in the United States
and the United Kingdom. Growth accounting breaks
down economic growth into components associated
with changes in factor inputs and TFP.

Dale Jorgenson (Harvard University), Mun Ho
(Resources for the Future Inc.), and Kevin Stiroh
(Federal Reserve Bank of New York) analyzed the
sources of U.S. productivity growth through 2004 and
compared the first surge in productivity growth after
1995 with the second surge after 2000. The paper finds
important differences between the two episodes. The
acceleration in productivity growth in the first surge
was driven by the production and use of information
technology (IT) equipment and software. The contri-
bution of both IT total factor productivity and IT capital
deepening accounted for most of the acceleration in
productivity growth. In contrast, these forces played a
much smaller role in explaining the second productivity
surge, which was more heavily influenced by both
non-IT capital deepening and non-IT-related growth
in TFP. The authors project growth for the next decade
in U.S. private sector productivity of 2.6 per cent per
year, close to the 1995-2000 average, but a substantial
decline from the torrid pace of 2000-2004. The authors
emphasize the substantial range of uncertainty by
presenting an optimistic projection of productivity of
3.2 per cent per year and a pessimistic projection of
only 1.4 per cent. The discussant, Nicholas Oulton
(London School of Economics), pointed out that impos-
ing a constant capital-output ratio in the medium-to-
long run helps to reduce the uncertainty around the
base-case projection.

Nicholas Oulton and Sylaja Srinivasan (Bank of
England) used a new industry-level data set to quantify
the roles of structural change and information and
communication technology (ICT) in explaining pro-
ductivity growth in the United Kingdom over the
1970-2000 period. The authors find that, despite being
only a small fraction of the total capital stock, ICT-
related capital deepening accounted for 47 per cent
of productivity growth in the market sector over the
1995-2000 period, up from 15 per cent over the 1990-95
period and from 22.5 percent over the 1970-2000 period.
Supplementary econometric evidence also supports
an important role for ICT-related capital deepening.
On the other hand, the authors find that TFP growth
slowed between 1995 and 2000. The authors also show
econometric evidence that a boom in “complementary

investment,” i.e., expenditure on reorganization that
accompanies ICT investment but is not officially
measured as investment, could have led to a decline in
the conventional measure of TFP growth. Discussant
Kevin Stiroh remarked that acceleration in TFP and
ICT capital deepening are concentrated in fewer
industries in the United Kingdom than in the United
States, and that this difference across the two coun-
tries is not well understood.

Theme 3: Institutions, Policies, and
Growth

While IT is credited with the acceleration in productivity
that took place in the United States between 1995 and
2002, many other industrialized countries have not
experienced a pickup in productivity growth. By its
nature, the adoption of new technology should be
causing productivity growth to rise in all the industri-
alized countries because IT is not specific to a particular
location and can easily be applied to other economies.
Some researchers have argued that continental
Europe’s relatively weak productivity performance
could be a result of its tax and regulatory framework,
which is thought to stifle competitive forces and hamper
IT diffusion. Although an abundant literature exists
on the negative effects on economic growth and eco-
nomic welfare implied by structural market rigidities,
empirical evidence that quantifies these effects
remains relatively imprecise. Moreover, these effects
appear to depend on the way reforms are introduced
(sequentially vs. concurrently) and the market they
affect (labour vs. product).

In previous work, Gust and Marquez (2002) have
investigated the reasons why IT may be more readily
adapted in some economies than in others. The basic
intuition behind their results is that inflexibility in
labour and product markets prevents firms from making
the adjustments required to benefit from the new IT.
Christopher Kent, John Simon, and Kathryn Smith
(Reserve Bank of Australia) extend that work using
30 years of cross-country data by asking whether market
flexibility influences TFP growth independently of
whether a country has invested heavily in ICT. The
authors find tentative empirical support for the
hypothesis that lower levels of regulation in product
and labour markets are associated with higher TFP
growth in subsequent years. The authors also find
evidence that labour and product market deregulations
have more effect in combination than separately. The
discussant, Remy Lecat (Banque de France), high-
lighted some of the difficulties associated with using
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the common indicators of the labour and product mar-
ket regulations in this sort of analysis.

Andrea Bassanini (Organisation for Economic Co-
operation and Development, OECD) and Romain
Duval (OECD) presented an extensive study of the
impact of structural policies and institutions on
aggregate unemployment and employment rates
across countries belonging to the OECD. Their analy-
sis was based on cross-country/time-series econometric
estimates of reduced-form models of unemployment
and labour force participation rates. Some main find-
ings are that the effects of macroeconomic shocks on
unemployment appear to be amplified by high unem-
ployment benefits and dampened by highly central-
ized or coordinated wage-bargaining systems. More
tentatively, high rates of home ownership—which are
often associated with low degrees of labour mobility
across regions— increase the impact of shocks on
unemployment, while public spending on active
labour market policies (e.g., labour market training)
reduces it. Policies and institutions affect employment
through their impact on aggregate unemployment and
also through their effects on labour market participa-
tion, particularly for those groups “at the margin”
of the labour market. The paper also shows that a
package of reforms sharing specific objectives will
have a bigger effect than will a group of separate
reforms. The discussant, Gilbert Cette (Banque de
France), pointed out that, even if the results appear to
bear out certain conclusions, they should be treated with
caution because of simultaneity biases that could
amplify some estimated results.

Danny Leung, Césaire Meh, and Yasuo Terajima
(Bank of Canada) attempt to explain part of the differ-
ence in aggregate TFP between Canada and the
United States by focusing on the relationship between
the rate at which a firm adopts new technology and
aggregate productivity in the presence of financial
constraints. In their paper, they develop a dynamic
general-equilibrium (DGE) model in which firms
adopt technology endogenously and display dynamics
(i.e., entry, growth, and exit) that are affected by financial
market imperfections and taxation. The authors consider
the implications of the differences between Canada
and the United States in several determinants of tech-
nology adoption and firm size, such as financial market
imperfections, the cost of adopting a technology, and
the tax structures on aggregate TFP. They argue that a
sizable part of the TFP gap between the two countries
is a result of the difference in the economic environment
that distorts a firm’s technology-adoption behaviour.

The discussant, Jacques Mairesse, National Institute
of Statistics and Economic Studies (INSEE); Center for
Research in Economics and Statistics (CREST); and
National Bureau of Economic Research (NBER),
pointed out that the relation between firm size and
productivity level and growth is a difficult question
that should be more explicitly treated in the paper.

Aaron Drew (Reserve Bank of New Zealand), Max
Dupuy (New Zealand Treasury), Richard Downing
(New Zealand Treasury), and Ozer Karagedikli
(Reserve Bank of New Zealand) reviewed the recent
literature on New Zealand'’s labour productivity per-
formance and offered empirical evidence that suggests
there is scope for higher labour productivity growth
in the future. The authors show that, although labour
productivity growth in New Zealand improved to
1.1 per cent per year over the 1993-2005 period, it
remained below the OECD average. They examine
several possible reasons for the weakness in measured
labour productivity growth, including measurement
issues, the quality of policies and institutions, geogra-
phy and scale, impediments to capital accumulation,
and labour-absorption dynamics. The authors demon-
strate that the entrance of less-qualified workers
into the labour force held back productivity growth
in the order of 0.5 percentage points per year, which
is equivalent to the difference between New Zealand’s
recent growth rates in labour productivity and those
of upper-income OECD countries. The paper also
presents estimates of trend labour productivity from a
multivariate Kalman filter. The uncertainty bands
around the estimates of trend productivity encom-
pass the growth rates of labour productivity of
upper-income OECD countries. Given their empirical
evidence and the findings in the existing literature, the
authors feel there is room for labour productivity to
improve as labour market deepening runs its course.
Discussant Gérard Belet (Ministry of Finance, Gov-
ernment of France) pointed out that New Zealand’s
low rate of productivity growth seems to have the
same cause as that of continental European countries:
the increasing share of less-qualified people in
employment, which is a result of immigration to
New Zealand and of labour market policies designed
to reduce unemployment among less-skilled people in
Europe.

Rapporteur

Susanto Basu (Boston College and NBER) gave his
perspective on recent academic research that examines
productivity growth and offered some interesting sug-
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gestions for future research. His presentation covered
three key areas: i) interpreting the past: What happened
in the U.S.? ii) predicting the future: What tools should
we use? and iii) past and future: What (hasn’t) happened
in Europe?

In his presentation, Basu challenged the conventional
view of information and communication technology
(ICT) as the story to explain the acceleration in U.S.
productivity growth since 1995. He argues that much
of the acceleration is an increase in TFP outside of the
production of ICT (Basu, Fernald, and Shapiro 2001).
Although ICT should—and does—show up in labour
productivity growth in ICT-using industries, there is
no reason why that should be the case for TFP in ICT-
using industries. Basu concludes that, if the rise in
TFP in ICT-using industries was caused by ICT, then
it occurred through a channel that is not well under-
stood.!! He then suggested that studying the economic
history associated with the advent of other great
inventions like the telegraph or railroads may be able
to help us improve our understanding of the processes
at work.

Basu reviewed the relative advantages and disadvan-
tages of the main tools available to economists for
predicting the future: i) growth accounting combined
with extrapolative techniques; ii) single- or multi-vari-
able statistical models and predictions based on
estimated stochastic processes; and iii) full economic
models applied to the data. The key advantage associ-
ated with accounting-plus-extrapolation is that the
exercise is very transparent. On the downside, we can-
not assess the underlying uncertainty around these

11. The intuition here is that changes in factor prices don’t shift production
functions.

forecasts as well as can be done with the statistical
approach. Both the growth accounting and statistical
approaches, however, try to forecast the future from
the recent behaviour of a few aggregate series. Since
the historical productivity data for the U.S. contain
only two trend breaks, this raises the issue of how the
effects of something novel can be forecast. Alternatively,
he argues that it might be advantageous to apply more
well-developed economic models. Using an economic
theory like the personal-income hypothesis, for example,
can help us to infer what economic agents are thinking
about the expected persistence of a change in TFP.
Cochrane (1994) tells us that a large jump in consump-
tion implies a large expected future increase in income,
which in turn suggests to us that economic agents
expect the increase in TFP that we observe to be quite
persistent. Basu then described other examples of how
economic theory could be used to inform our analysis,
based on more recent and sophisticated papers by
Ireland and Schuh (2006); Edge, Laubach, and
Williams (2003); and Guerrieri, Henderson, and
Kim (2005).

Finally, Basu discussed the European question and
challenged the conventional pessimistic story that reg-
ulations and distortions in European economies have
prevented the euro area from taking full advantage of
new technological opportunities. He questioned how
this story could be true in light of the rapid catch up of
both Europe and Japan after World War Il and the nat-
ural advantages to being “followers.”

This summary will also be published in the
February 2007 issue of Le Bulletin de la
Banque de France. Slight differences in the
text represent the style of the two journals.
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Press Releases

Major press statements issued by the Bank of Canada and selected other official releases of related

interest are published below.

Government of Canada
Bank of Canada
23 November 2006

Joint Statement of the Government of Canada and the Bank of
Canada on the Renewal of the Inflation-Control Target

The primary objective of Canada's monetary policy is
to enhance the well-being of Canadians by contributing
to sustained economic growth, rising levels of employ-
ment and improved living standards. Experience has
clearly shown that the best way monetary policy can
achieve this goal is by giving Canadian households
and businesses confidence in the value of their money.

It has been 15 years since Canada adopted an inflation
targeting framework to guide its monetary policy.
During this time, Consumer Price Index (CPI) inflation
has been reduced to a low, stable and predictable level
of close to 2 per cent, real output has expanded at an
average rate of 3 per cent per year and the unemploy-
ment rate has fallen to 30-year lows. Although a gener-
ally supportive international environment, coupled
with significant domestic economic reforms and a pru-
dent fiscal policy track, has played an important role in
these positive developments, a key contributor has
been Canada’'s monetary policy under the inflation-tar-
geting framework. The joint commitment of the Gov-
ernment of Canada and the Bank of Canada to the
inflation targets has helped anchor inflation expecta-
tions. It has also provided a more stable and certain
economic environment in which Canadians can make
their investment and spending decisions.

Based on this positive experience, the Government of
Canada and the Bank of Canada agree to renew the
inflation target on the following basis:

= The target will continue to be defined in terms
of the 12-month rate of change in the total CPI.

= The inflation target will continue to be the
2 per cent mid-point of the 1 to 3 per cent
inflation-control range.

= The agreement will run for another five-year
period, ending 31 December 2011.

The Bank will continue its ongoing research into po-
tential improvements in the monetary policy frame-
work. Before the end of 2011, the Government and the
Bank will review the experience over the period and
the results of the research, and determine the appropriate
target for the years ahead.

The commitment by the Government and the Bank to
this inflation-control target will ensure that Canadians
continue to derive the economic and social benefits
from low, stable and predictable inflation and will un-
derpin confidence in Canada's economic prospects in
the coming years.

For further information:

David Gamble

Media Relations
Department of Finance
613 996-8080
www.fin.gc.ca

Annie Portelance
Media Relations

Bank of Canada

613 782-8782
www.bankofcanada.ca
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Bank of Canada
27 November 2006

Bank of Canada Releases Background Information on Renewal of the

Inflation-Control Target

The Bank of Canada today released the document
Renewal of the Inflation-Control Target: Background
Information, which describes Canada’s experience with
inflation targeting, reports on some key issues bearing
on the framework for conducting monetary policy,
and identifies issues warranting further research.

This release follows the 23 November announcement
by the Government of Canada and the Bank of Canada
that the inflation-control target has been renewed for
a period of five years to the end of 2011. Under the
agreement, the Bank will continue to conduct monetary
policy aimed at keeping inflation, as measured by the
consumer price index (CPI), at 2 per cent, with a control
range of 1 to 3 per cent around this target.

Key elements discussed in the Background Information
document include the following:

= Canada’s experience with inflation targeting:
Since Canada adopted inflation targets in 1991,
total CPI inflation has averaged very close to
2 per cent, and the variability of inflation has
been significantly lower than was the case in
the 15 years before inflation targeting. Success
in reducing inflation, coupled with an explicit
commitment to keep inflation low, stable, and
predictable through time, has helped to anchor
inflation expectations to the 2 per cent target.
A low-inflation environment has contributed
to sound economic performance and the well-
being of Canadians in a number of important
ways. Consumers and businesses have been
able to manage their finances with greater
certainty about the future purchasing power
of their savings and income. Nominal interest
rates, both short and long term, have been
much lower and more stable. Output growth
in the economy has been generally higher and
significantly more stable, while unemployment
has been lower and less variable. The more
stable price environment provided by inflation
targeting has also helped the economy adjust

to economic shocks, such as the global high-tech
bubble, 9711, SARS, and the rapid rise in oil
prices, allowing businesses and households to
allocate resources more efficiently.

Total inflation and core inflation: The inflation
target will continue to be set in terms of the
12-month increase in the total consumer price
index. This reflects its role as the most commonly
used indicator of inflation in the Canadian
economy and the most relevant estimate of the
cost of living for most Canadians. Total CPI
inflation, however, is subject to considerable
variability and so is not always the best
indicator of the underlying trend in inflation
and, therefore, of where inflation is likely to be
in the future. For this reason, core inflation-
which removes volatile price components—
provides a useful guide for the conduct of
monetary policy. In the context of the new
inflation agreement, the Bank intends to
continue using CPIX as its preferred measure
of core inflation. CPIX strips out eight of the
most volatile components of total CPI, as well
as the effect of changes in indirect taxes on the
remaining CPl components. As in the past, the
Bank will continue to look at a range of
measures in order to assess the underlying
trend of inflation.

The target time horizon: Based on recent
research, the Bank has concluded that the
present policy of bringing inflation back to the
2 per cent target within six to eight quarters
(18 to 24 months) is still appropriate generally,
although specific occasions may arise in which
a somewhat shorter or longer time horizon
might be appropriate. For example, the
persistence of lower observed inflation might
suggest, in some instances, a shorter time
horizon. Similarly, the longer-lasting nature
of some shocks, such as large asset-price
movements could, in some instances, suggest
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a longer horizon. A full discussion of the
shocks to the Canadian economy, and of the
Bank’s policy response to them, will be
provided in the Bank’s Monetary Policy Reports.

Asset prices and the inflation target: It
remains the Bank’s view that no explicit
recognition should be given to asset prices

in the inflation-target index, beyond the
recognition already accorded the price of
housing services in the CPIl. The Bank will
focus on the inflation and output consequences
of any economic disturbance, including asset-
price shocks, and will continue to respond in
a manner consistent with meeting its long-run
inflation objective. However, as noted above,
some flexibility might be required with regard
to the time horizon over which the target is
achieved. This might involve sacrificing
something in terms of inflation performance
over the usual horizon, but could lead to
greater financial, economic, and inflation
stability over a somewhat longer horizon. If
the Bank judged that the time horizon should
be adjusted relative to the usual six to eight
quarters, it would communicate the reasons
for the change and how it planned to respond.

Issues warranting further research: While
Canada’s 15 years of experience with inflation
targeting have been very positive, there
remains the question of whether the specific
regime established in the 1990s will deliver the
greatest contribution to economic performance
and to the well-being of Canadians in the
decades ahead. With this in mind, the Bank
plans to lead a concerted research program to
learn from our experience and the experience
of others, and to examine whether and how the
monetary policy framework in Canada might
be improved. Building on recent research on
inflation-targeting frameworks, the research
program led by the Bank will focus on the
potential costs and benefits of targeting a
lower rate of inflation or of pursuing a price-
level target instead of an inflation target.
The research program will also consider any
necessary reassessment of issues covered in
the past and assessment of any new issues that
may arise. Other interested researchers are
invited to join the effort. The goal is to complete
this research well in advance of the next
renewal date in 2011 so as to ensure sufficient
time for open discussion of the results and
their implications.
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Renewal of the Inflation-Control Target:
Background Information

The Government and the Bank of Canada have renewed Canada’s inflation-control target for a further
five-year period, ending 31 December 2011. Under this agreement, the Bank will continue to conduct
monetary policy aimed at keeping inflation, as measured by the consumer price index (CPI), at 2 per
cent, with a control range of 1 to 3 per cent around this target.

Background

Since Canada adopted an inflation-targeting regime in
1991, the record shows that inflation has been low and
stable and, as a result, Canadians have benefited in a
number of important ways. An improved inflation en
vironment has allowed consumers and businesses to
manage their finances with greater certainty about the
future purchasing power of their savings and income.
Low and stable inflation has also meant that interest
rates, both in nominal and real terms, have been lower.
More broadly, low, stable, and predictable inflation
has helped encourage more stable economic growth in
Canada and lower and less-variable unemployment.
Section 1 of this background document discusses the
main benefits of Canada’s inflation-control strategy.

In preparation for the renewal of the agreement, sever-
al issues were investigated to further strengthen and
clarify the framework within which the Bank will be
conducting monetary policy over the next five years.
The conclusions reached by the Bank on three key is-
sues—the role of core inflation, the appropriate time
horizon for returning inflation to target following eco-
nomic shocks, and the implications of asset-price
movements—are discussed in Section 2.

The inflation-targeting regime in Canada has led to
greatly improved inflation performance and greater
economic stability. There always remains the question,
however, of whether the specific regime established in
the 1990s will deliver the greatest contribution that
monetary policy can make to economic performance
and to the well-being of Canadians in the decades

ahead. With this in mind, the Bank plans to lead a con-
certed research program over the next three years, and
to publish the results for public discussion well in ad-
vance of the next renewal date in 2011. The goal of this
research will be to learn from our experience and that
of others, and to examine whether and how the mone-
tary policy framework in Canada might be improved.
The Bank invites others to join this research program,
since we know that a broad and open research effort
will produce more robust findings. Section 3 discusses
the issues and planned research program in greater
detail.

1. Canada’s Experience With
Inflation Targeting

Canada first announced inflation targets in February
1991. The initial objective was to reduce inflation from
an underlying rate of roughly 4 to 5 per cent at the start
of 1991 to 2 per cent by the end of 1995. Focus then
shifted towards maintaining a low, stable, and predict-
able 2 per cent rate of inflation. The inflation targets
have been extended on four occasions since 1991 (in
1995, 1998, 2001, and now 2006). Experience during
this time has shown that Canada’s economic perform-
ance improved with the introduction of the targets and
with the success achieved in meeting them. In conjunc-
tion with other factors, most notably a sound fiscal policy,
the inflation targets have clearly made an extremely
important contribution. All the major benefits that an
inflation-targeting framework was supposed to deliv-
er have been realized and, in some cases, exceeded.
There were also costs associated with the adjustment
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to lower inflation, given the very difficult circumstances
that existed in 1990-91 in Canada. It took some time for
the credibility of the new regime to be established and
for inflation expectations to converge on the target,
although less time than many analysts had expected.

Against this one-time adjustment cost, the benefits of
low, stable, and predictable inflation have been ongoing.

1.1 Inflation performance

The first benefit that was expected from moving to an
inflation-targeting framework was a lower and more
stable inflation rate. Table 1 contains summary statistics
for total CPI inflation over various periods. This is the
inflation series regularly reported by Statistics Canada
for all the price components in the consumer basket
and is the inflation rate to which the inflation target
applies.

Table 1

Inflation Performance over Different Time Periods*

1975M1| 1991M2 | 1995M12|1995M12| 2001M5
to to to to to
1991M1|2006M10| 2006M10| 2001M4 | 2006M10

Average

(%) 7.1 21 2.0 18 2.3

Standard deviation
29 13 0.9 0.7 0.9

Percentage
of time within the
control range

na. 71 80 83 7

* Inflation is defined as the 12-month rate of increase in the total CPI.

A comparison of the period preceding the adoption
of inflation targets with the period that succeeded it,
highlights several differences. First, inflation since
1991 has been significantly lower, on average, than it
was from 1975 to 1991. Second, the variability of inflation,
as measured by the standard deviation of total CPI
inflation, has also been significantly lower.

Total CPI inflation has averaged very close to 2 per
cent throughout the period of inflation targeting, particu-
larly since 1995. Over this latter period, inflation has re-
mained within the control range of 1 to 3 per cent 80
per cent of the time. Moreover, in 2006, the level of the
CPI has been close to what would have been anticipat-

Chart 1
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Note: Total CPl inflation is affected temporarily by changes in indirect
taxes. The February 1994 tobacco tax cut reduced CPI inflation
by 1.3 per cent in 1994, and the July one-percentage-point cut in
the Goods and Services Tax (net of a small contribution from
two excise tax increases) reduced CPI inflation by 0.5 percent-
age points.

ed had inflation of exactly 2 per cent been achieved
every year since 1995.1

For the five-year period covering the latest inflation-
targeting agreement, average inflation and the variability
of inflation have risen slightly relative to the 1995 to
2001 period. This largely reflects the significant price
shocks hitting the Canadian economy during this period,
particularly the marked rise in the world price of oil.
Overall, Canadian inflation over the period of the last
agreement has been remarkably well behaved (Chart 1),
particularly when compared with the experience in the
1970s and early 1980s when there were similar oil-price
shocks.

1.2 Inflation expectations

Success in reducing inflation, coupled with an explicit
commitment to keep inflation low and stable through
time, has helped to anchor inflation expectations. This
has allowed businesses and households to take a longer
view with respect to their planning, which has led to a
better allocation of economic and financial resources.
Well-anchored inflation expectations have also helped
to reduce the pass-through of exchange rate and energy-
price shocks to wages and prices, as well as dampening

1. If the inflation rate had been consistently and exactly 2 per cent since the

target has been 2 per cent, the level of the CPI in the first 10 months of 2006
would have averaged 128.8. The actual level of the CPI averaged 129.9 from
January to October 2006, a difference of less than 1 per cent. For October
2006—the most recent month—the actual price level (129.7) is the same as the
price level that would have prevailed had inflation been exactly 2 per cent in
every month since December 1994.
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the sensitivity of inflation to excess demand and excess
supply. All of this has made the conduct of monetary
policy more effective and efficient. A self-reinforcing

system seems to have developed, in which a better

monetary policy framework has led to better inflation
outcomes. This, in turn, has led to increased policy

credibility and a more stable macroeconomic envi-
ronment.

There are two popular methods of estimating inflation
expectations. The first involves surveying professional
forecasters and other interested observers. The second
involves deriving inflation expectations from the interest
rate differentials reported on nominal and Real Return
bonds (Reid, Dion, and Christensen 2004). Chart 2
contains representative results based on these two
approaches. Both measures suggest that inflation
expectations fell significantly after the introduction of
inflation targets and stabilized around the 2 per cent
target. Projections of inflation made by professional
forecasters converged to the target very quickly, while
those implied by the real-nominal interest rate differ-
ential did not converge until bondholders were con-
vinced that fiscal policy in Canada was on a sustainable
track. Note also that estimates taken from the interest
rate differential are more variable, largely because
of the nature of the market for Real Return Bonds. For
example, while the widening of the interest rate differ-
ential in the past two years suggests some increase in
inflation expectations, this widening appears to be
partly related to a strong demand for Real Return
Bonds from institutional investors at a time when the
supply has remained relatively low.

1.3 Output growth, employment, and
financial markets

An important reason for having a monetary policy
directed towards achieving low, stable, and predictable
inflation is the contribution that it makes to overall
economic and financial stability. Table 2 repeats some

Table 2
Canada’s Economic Performance
Average (%)
1975M1 | 1991M2 | 1995M12 | 2001M5
to to to to
1991M1 | 2006M10 | 2006M10 | 2006M10
CPI: 12-month increase 7.1 2.1 2.0 2.3
Real GDP growth 2.9 3.1 34 2.6
Unemployment rate 8.92 8.6 7.7 7.2
3-month
interest rate 10.9 4.7 39 3.0
10-year
interest rate 10.8 6.2 5.4 47
Standard deviation
1975M1 | 1991M2 | 1995M12 | 2001M5
to to to to
1991M1 | 2006M10 | 2006M10 | 2006M10
CPI: 12-month increase 2.9 13 0.9 0.9
Real GDP growth 3.8 2.0 1.9 1.6
Unemployment rate 1.72 1.6 1.0 0.5
3-month
interest rate 3.0 1.8 1.2 0.7
10-year
interest rate 2.0 1.6 0.9 0.5

1. Annualized quarter-over-quarter growth rate for the periods: 1975Q1 to
1991Q1; 1991Q2 to 2006Q2; 1995Q4 to 2006Q2; 2001Q2 to 2006Q2

2.1976M1 to 1991M1. The sample starts in 1976M1, owing to the introduction of
a new labour force survey at that time.

of the information presented in Table 1 and extends the
analysis to interest rates, output growth, and employ-
ment. Many factors have played a role in the improved
performance of these other indicators, but Canada’s
inflation-targeting regime has been an important con-
tributing factor (Jenkins and O’Reilly 2001; Longworth
2002). As inflation expectations fell and became more
firmly anchored on the inflation target, nominal interest
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rates, both short and long term, became much lower
and more stable. Firmly anchored inflation expectations
have also encouraged the use of longer-term contracts
in labour and financial markets, as well as a decline in
the use of cost-of-living index clauses. On the real side
of the economy, output growth has been generally high-
er and significantly more stable over the 1991 to 2006
period, while the unemployment rate has fallen to a
30-year low.

1.4 Adjustment to macroeconomic shocks
During the past five years, the Canadian economy has
been hit by a number of external and domestic shocks.
These have included the collapse of the global high-
tech bubble, 9711, corporate scandals, SARS, BSE, and
the rapid rise of oil prices. We have also had to face the
emergence of China, India, and other emerging-market
countries as major economic forces. And since 2003, we
have experienced a sharp appreciation of the Canadian
dollar, which has primarily reflected strong world
demand and high prices for the energy and other com-
modities that Canada produces. Although adjustment
to these shocks has been difficult, the Canadian economy
has demonstrated more flexibility and adaptability
than was the case in earlier episodes involving shocks
of a similar nature. Structural changes undertaken
over the past number of years account for a good part
of this increased flexibility. The more stable price envi-
ronment provided by inflation targeting has also been
an important contributing factor, allowing Canadian
businesses and households to read price signals more
clearly, respond to relative price shocks more promptly,
and generally allocate resources more efficiently.

2. The Inflation-Control Framework:
A Review of Some Key Issues

Prior to this latest renewal of the inflation target, Bank
staff reviewed the literature and undertook new re-
search on a number of issues. Several of these issues
were also central to the Bank’s work leading up to the
renewal in 2001. From the staff’s most recent review,
the Bank has drawn conclusions related to how three
issues will be approached in terms of the basic frame-
work for conducting monetary policy over the five
years of the current agreement. The three issues—core
inflation as a useful guide to policy, the appropriate
time horizon for returning inflation to target, and the

implications of asset-price movements—are discussed
in this section.

On issues related to the level and form of the inflation
target, research has been less conclusive. Further
research on these issues will be required, as discussed
in Section 3.

2.1 Core inflation as an indicator of the
underlying trend in inflation

The inflation target continues to be set in terms of the
12-month increase in the total consumer price index
(CPI). Use of the CPI as the basis for the target reflects
its role as the most commonly used indicator of infla-
tion in the Canadian economy and the most relevant es-
timate of the cost of living for most Canadians.

Total CPI inflation, however, is subject to considerable
variability and so is not always the best indicator of the
underlying trend in inflation and, therefore, of where
CPl inflation is likely to be in the period ahead. Be-
cause of the time lags associated with monetary policy
actions, it is important for the Bank to focus on where
inflation is likely to be 1 1/2 to 2 years into the future.
Measures of core inflation, along with indicators of
capacity pressures, have been shown to be useful in-
dicators of underlying inflation and, hence, of where
total CPI inflation could be in the future. For this rea-
son, core inflation provides a useful guide for the
conduct of monetary policy.

It should be noted, however, that core inflation provides
a useful guide to the extent that total CPI inflation is
projected to converge to core inflation. If this were not
expected to be the case, owing to anticipated persistent
changes in the CPI components that are excluded from
the core measure, total CPI inflation would take prece-
dence. In other words, it would be necessary, in such a
situation, to pursue a lower, or higher, rate of increase
in core inflation in order to achieve the target for the
total CPI.

The measure of core inflation used by the Bank (CPIX)
strips out many of the most volatile components of

total CPI. The eight components dropped from the all-
items index are: fruit and vegetables, gasoline, fuel oil,
natural gas, intercity transportation, tobacco, and

mortgage-interest costs. The effects of changes in indirect
taxes on the remaining CPI components are also ex-
cluded (Macklem 2001). As can be see from Table 3, the
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variability of CPIX is substantially less than that of to-
tal CPI. As well, the mean values for the rates of in-
crease of the CPl and CPIX are similar in all subperiods
of our inflation-targeting experience in Canada.

As inflation expectations have become more firmly
anchored, the usefulness of core inflation as a predictor
of total CPI inflation has declined somewhat. Updated
empirical studies, however, suggest that CPIX still
retains an informational advantage and allows the
Bank to assess the underlying trend in inflation with
greater accuracy than the use of total CPI alone would
permit (Armour 2006; Armour and Lafleche 2006).

Table 3
Total vs Core CPI Inflation
1991M2to | 1995M12to | 2001M5 to
1995M11 2001M4 2006M10
12-month rate of increase (%)
Total CPI 2.2 1.8 2.3
Core CPI (CPIX) 21 15 2.0
Standard deviation

Total CPI 18 0.7 0.9
Core CPI (CPIX) 0.4 0.4 0.5

The Bank intends to continue using CPIX as its pre-
ferred measure of core inflation. But there are other
inflation measures, such as CPIW, that also contain use-
ful information.? In this regard, it is important to
note that, as in the past, the Bank will continue to look
at a range of measures in order to assess the underly-
ing trend of inflation. Considerable judgment must al-
ways be applied, and no one measure is relied on
exclusively.

2.2 The target horizon

The Background Information document released at the
time of the 2001 inflation target renewal observed that
“Shocks to demand and supply may push inflation in
ways that cannot be offset in the short run because
there are lags in the effect of monetary policy. Monetary
policy will therefore be directed to moving inflation

2. CPIW adjusts the weights of the various CPl components in a fashion
inversely proportional to their variability. The Bank regularly reports on
CPIW in its Monetary Policy Report.

back to the target midpoint over a six-to-eight-quarter
horizon” (Bank of Canada 2001a). More recent research,

conducted by Bank economists in preparation for this
latest renewal, suggests that the horizon of six to eight
quarters remains a reasonable estimate of the average
time period within which the Bank should aim to bring
inflation back to the 2 per cent target following a shock.

Over the past 15 years, there appears to have been a
marked reduction in the persistence of inflation. The
autocorrelation coefficient on quarterly inflation, which
is often used to measure the persistence of a variable,
has fallen from approximately 0.8 in the 1980s, to
essentially zero in the past 10 years. In earlier periods,
inflation displayed considerable inertia and was difficult
to unwind once it had risen. It now shows a tendency
to revert more quickly to the 2 per cent target following
adisturbance. This development is not unique to Canada
and has been observed in several other industrial
countries that have successfully lowered inflation.
While it is impossible to credit the reduced persistence
to a single factor, the anchoring effect that inflation
targeting has had on inflation expectations and, hence,
on realized inflation rates, has no doubt exerted an
important influence (Levin, Natalucci, and Piger 2004).
The significance of this from the perspective of monetary
policy implementation is that it may be possible, in
some instances, to respond to both anticipated and actual
shocks over a somewhat shorter horizon.

At the same time, studies at the Bank of Canada using
detailed macroeconomic models to simulate the effects
of a wide variety of disturbances have shown that some
shocks have more long-lived effects than others and
might, therefore, require a longer time horizon to bring
inflation back to target (Coletti, Selody, and Wilkins
2006). Some of the most frequently cited examples in
this regard are large asset-price shocks, such asasudden
decline in equity or housing prices.

Overall, the conclusion that the Bank has drawn from
the research is that the present policy of bringing inflation
back to target within a horizon of six to eight quarters
is still appropriate generally, although specific occasions
may arise in which a somewhat shorter or longer time
horizon might be considered. A full discussion of the
shocks to the Canadian economy and of the Bank’s
policy response to them, will be provided in the Bank’s
Monetary Policy Reports.
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2.3 Asset prices

Asset prices have been at the centre of some of the most
active monetary policy debates in recent years. The
experience of Japan in the late 1980s, with the sudden
collapse of its asset-price bubble, has served as a useful
reminder that stable consumer prices are no guarantee
of financial and economic stability. A similar message
was repeated with the high-tech bubble in North America
10 years later. These episodes have raised important
guestions about how central banks should assess and
respond to asset-price movements.®

In the late 1990s and early 2000s, the Bank’s view, in
line with the consensus view of the central banking
community, was that central banks should focus on asset
prices only to the extent that they provided additional
information on future output and inflation, and should
respond accordingly in the context of the existing
monetary policy framework. An alternative view held
that the targeted price index should be changed to give
more explicit recognition to the stabilization of asset
prices in policy formulation. Three main arguments
have been put forward to counter this view. First, it
was noted that asset-price bubbles are very difficult to
identify, let alone correct. Second, traditional monetary
policy instruments are not well suited to correcting asset-
price misalignments. Third, the best contribution that
central banks can make to economic stability in the
context of an asset-price bubble is to minimize the
damage associated with the bursting of a bubble by
reacting with timely remedial action after it has occurred
(Laidler 2004).

Since the early 2000s, there has been a slight shift in the
consensus view. There remains general agreement, to
which the Bank of Canada continues to subscribe, that
no explicit recognition should be given to asset prices
in the target index, beyond the recognition already

accorded the price of housing services inthe CPI. In
essence, therefore, the central bank’s mission should

remain unchanged. The central bank should focus on
the inflation and output consequences of any economic
disturbance, including asset-price shocks, and it should

continue to respond in a manner consistent with meeting

3. The discussion in this section focuses on movements in equity and hous-
ing prices, as opposed to exchange rates. The Bank’s views on exchange rate
movements are described in some detail in the January 2005 Monetary Policy
Report Update, as well as in numerous speeches.

its long-run inflation objective. Some flexibility might
be required, however, with regard to the time horizon
over which this is realized. This, in turn, might involve
sacrificing something in terms of inflation performance
over the usual horizon but could lead to greater financial,
economic, and inflation stability over a somewhat
longer horizon.

While it might be appropriate for monetary policy to
respond to asset-price developments in exceptional
circumstances, and, in so doing, to extend the horizon
for returning inflation to its target level, the Bank has
concluded that, in most situations, the existing time
frame of six to eight quarters would still be relevant.*
In circumstances where it was judged that the horizon
should be adjusted, the Bank would indicate, through
its communications, the reasons for the change and
how it planned to respond.

3. Issues Warranting Further Research

After 15 years of experience with inflation targeting in
Canada, it is clear that focusing monetary policy on
keeping inflation low, stable, and predictable has helped
the economy function more efficiently and has improved
the economic well-being of Canadians. In recent years,
researchers have begun to explore whether it might be
possible to further improve inflation-control frameworks
to achieve additional benefits in terms of better eco-
nomic performance. Much of this research has focused
on the potential net benefits to an economy from
targeting a lower rate of inflation or from targeting a
price-level path instead of inflation. As noted earlier,
this research is at an early stage and a number of out-
standing issues remain.

The Bank, therefore, plans to lead a concerted research
effort over the next three years. Other interested re-
searchers are invited to join the effort. The research
program will focus on two broad sets of questions:

= What are the costs and benefits of an infla-
tion target lower than 2 per cent? Would an
inflation target lower than 2 per cent gen-
erate significant net benefits for the econ-
omy and for Canadian households?

4. See Selody and Wilkins (2004) and Tetlow (2006). The serious challenge of

identifying when an asset-price movement might require an exceptional pol-
icy response remains an important complication for the practical application
of this strategy.
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= What are the costs and benefits of replacing
the current inflation target with a longer-
term, price-level target? Would a price-level
target produce significant net benefits for
the economy and for Canadian house-
holds?

An important aspect of this research will be to examine
the extent to which the choice of the monetary policy
framework in an open economy, such as Canada, should
be influenced by the choice of the monetary policy
framework of a major trading partner.

3.1 Targeting lower inflation

Targeting a low, stable, and predictable inflation rate
of 2 per cent per annum removes much of the uncer-
tainty and economic costs associated with high and
volatile inflation, such as Canadians experienced during
the 1970s and 1980s. It does not, however, eliminate all
of the costs associated with inflation. A 2 per cent rate
of inflation causes the price level to double approxi-
mately every 35 years. Although the erosion in purchas-
ing powver is difficult to notice year by year, it can still
pose a serious problem on a cumulative basis. This
erosion is particularly acute for those pensioners on a
fixed income.® It can also distort price signals, because
of potential confusion between movements in relative
prices and a change in the aggregate price level, and it
can impose “menu costs” by creating the need to
regularly adjust prices. The key questions are whether
the benefits of reducing the target rate of inflation below
2 per cent are significant, and whether the prospective
benefits would outweigh the possible transition costs
associated with achieving a lower ongoing inflation
rate (Ragan 1998).

The reasons traditionally given for not targeting an
inflation rate closer to zero have centred primarily on
three issues: (i) the measurement error embedded in
existing price indexes; (ii) the labour market conse-
guences of the presence of downward nominal wage
rigidities; and (iii) the problems posed by the constraint
that nominal interest rates cannot go below zero.

The importance of the first two issues from a monetary
policy perspective appears to have diminished over
time. Estimates of the upward bias in CPI inflation in

5. Some pensions are indexed, including the Canada Pension Plan and Old
Age Security.

Canada are modest.® The latest Bank of Canada re-
search on this issue concludes that the measurement
error in Canada’s CPI is, at most, 0.75 per cent, and
more likely 0.5 to 0.6 per cent (Rossiter 2005).” There is
also little evidence that labour market adjustment has
been inhibited by low inflation. While there is evidence
of alimited amount of downward nominal wage rigidity,
this does not appear to have increased the average
unemployment rate. Indeed, unemployment rates in
Canada have fallen to their lowest levels in 30 years.
The implication is that these two issues, by themselves,
would not appear to provide a compelling argument
against a lower inflation target, although they could
have implications for how much lower. This issue will
require further examination.

8

The third issue—the zero lower bound on nominal
interest rates—has received considerable attention in
recent years, and understanding its implications will
be critical to assessing the potential net benefits of a
lower inflation target, or of a target path for the price
level. This attention is partly explained by the recent
experience of Japan, which faced persistent price defla-
tion and weak output growth for most of the 1990s and
early 2000s. One of the policy dilemmas that Japan had
to deal with during this period was the difficulty it faced
in trying to undertake stimulative monetary policy
action when domestic interest rates were already at or
close to zero. Price deflation, coupled with the zero
bound, limited the ability of the Bank of Japan to reduce
real interest rates and thereby stimulate the domestic
economy. Targeting a zero rate of inflation, some
observers suggest, would increase the likelihood of
falling into such a “liquidity trap.”

6. The measurement-error argument is based on the assumption that the

errors are, on average, relatively large and positive, causing existing price
indexes, such as the CPI, to overstate the true cost of living. Targeting an
inflation rate that is too low could therefore create an unintended deflationary
bias and move the economy away from true price stability.

7. See also Crawford (1998).

8. Akerlof et al. (1996), Fortin (1996), and Fortin et al. (2002) claim that target-
ing a rate of inflation that was too low might inhibit necessary adjustments in
real wages. Targeting inflation rates lower than 3 to 4 per cent, they argued,
could, therefore, raise the average unemployment rate and reduce potential
output. Research at the Bank of Canada and elsewhere has shown that, while
downward nominal wage rigidities do exist, they are not economically signif-
icant. In other words, the employment and output consequences of these
rigidities are essentially undetectable. See Crawford and Wright (2001) and
Bank of Canada (2001b).
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In light of these concerns, research has been undertaken
on several fronts addressing how to avoid such a situ-
ation. Some researchers have suggested that Japan
might not have fallen into a liquidity trap if it had had
an explicit inflation or price-level target (Svensson
2001). A second line of research has explored the use
of alternative policy instruments to help stimulate the
economy even if it does fall into a liquidity trap. The
judgment that emerged was that the problems posed
by the zero bound could be effectively mitigated by
monetary policy communication to affect expectations
of future policy interest rates and by open-market
operations over a broader range of securities (Bernanke
etal. 2004). At the same time, it was recognized that
there is uncertainty about the effects of monetary policy
at or very close to the zero bound. The third area of
research focuses on the effect that price-level targeting
might have on inflation expectations. Recent work
suggests that the risks of hitting the zero bound on
interest rates could be materially reduced if a lower
inflation objective were combined with a target path
for the price level. In other words, the two initiatives
working together could help overcome the problem
that might otherwise be posed by having inflation “too
low” (Eggertsson and Woodford 2003; Wolman 2003).

3.2 Targeting a price level

The main difference between price-level targeting and
inflation targeting is the way in which past deviations
from the target are treated. Inflation targeting, as it is
currently practised, effectively ignores past deviations
from the target—that is bygones are bygones. It allows
“one-off” price-level movements and aims only at
bringing future (i.e., projected) inflation back to the
target. In contrast, with a price-level target (which could
rise over time), the short-run inflation objective would
be adjusted from time to time in order to unwind any
cumulative deviations of the actual price level from the
target price level that had occurred. If the actual price
level were below (or above) the price-level target, the
central bank would have to aim for aslightly higher (or
lower) inflation rate over a period of time in order to
bring the actual price level back to the target.9 If the
actual price level corresponded to the targeted level,

9. Compared with the six-to-eight-quarter horizon used for inflation targeting,
some preliminary research suggests that the horizon for price-level targeting
would be three to four years (Smets 2003).

however, there would be no need to adjust the short-run
inflation objective.

With an inflation target, the average rate of inflation
should converge towards the target rate over the long
run, provided that the shocks hitting the economy are
random and that the central bank consistently aims for
the target. But uncertainty about the future price level
will, nevertheless, rise without limit as the planning
horizon is lengthened, since there is no attempt in an
inflation-targeting regime to return the price level to a
specified path. This uncertainty could be contained if
central banks targeted the price level directly and com-
mitted to offsetting over time any unexpected deviations
or drift in one direction with future price movements
in the other.

By providing households and businesses with greater
certainty about the price level well into the future,
price-level targeting might reduce the risks associated
with entering into long-term financial obligations and
could improve overall economic well-being by mini-
mizing a source of unnecessary uncertainty. This could
prove particularly beneficial for the increasing number
of retirees on fixed incomes. Whether the benefits from
greater price-level certainty are significant is the subject
of ongoing research, as are the costs that might be
associated with trying to pursue a price-level strategy
(Batini and Yates 2003; Vestin 2006; Berg and Jonung
1999).

Several issues have been raised with regard to adopting
some form of price-level targeting. One relates to the
difficulty that might be associated with explaining
price-level targeting to the general public. A clear
understanding of the monetary policy objective and of
the central bank’s commitment to achieving it are two
critical elements of any targeting arrangement, since
expectations of future price movements play such an
important role in the transmission of monetary policy.

Another issue is the concern that targeting a price level
would induce larger fluctuations in output. Reversing
past deviations of the price level from its target could
require stimulating the economy beyond its capacity

limits, or dampening activity to generate excess supply.
Thus, even if the central bank succeeded in achieving
its price-level objective, there might still be a cost in the
form of increased variability in output and employment,
which could outweigh any direct benefit from reduced
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price-level uncertainty. The problems confronting policy-
makers could become even more challenging in the
event of a series of large relative price shocks, such as
a persistent increase in energy prices. This could require
substantial offsetting decreases in other prices to bring
the total CPI in line.X°

Some research, however, suggests that price-level
targeting might actually lead to smaller business cycles
(Svensson 1999; Ball, Mankiw, and Reis 2005). Provided
that the price-level target was credible and well under-
stood, the price expectations it would generate could
reduce fluctuations in output and inflation. Shocks
that pushed prices below the target level would lead
households and businesses to expect prices to rise in
the future in response to stimulative monetary policy
aimed at returning the price level to target. Businesses
and households would therefore accelerate their
spending, reinforcing the central bank’s effort and
moderating the movements in output. The same process
would operate when shocks pushed prices above the
target, but in reverse.

With price-level expectations better anchored, the
movements in nominal interest rates required to redirect
economic activity would also be smaller.!* Combined
with the self-stabilizing properties of a credible price-
level target, this would, in turn, help to address the
problem posed by the zero bound on nominal interest
rates, giving policy-makers more scope to deal with
negative shocks in a low-inflation environment than
they otherwise might enjoy.

*khkkkkkkk

It is evident from this discussion that there are a
number of important issues and questions that need to
be addressed as part of the Bank’s planned research
program. Some of the specific questions that will be
examined include:

1) How large are the improvements in economic
welfare from having a lower targeted rate

10. This assumes that total CPI (or total CPI ex indirect taxes) would remain
the targeted index. Some research has indicated that other price indexes
might be more appropriate in a price-level targeting regime.

11. More specifically, the real interest rate would rise more than the nominal
interest rate when prices rose above target, and would fall more than the
nominal rate when prices dropped below target.

of inflation, and how might they be affected
by the zero bound on interest rates? Are
there practical ways to avoid or minimize
the zero-bound problem?

2) What are the key frictions that give rise to
transition costs as the economy moves from
one targeted inflation rate to another, lower
one, or from an inflation target to a price-
level target? How large are these costs, and
how can they be minimized?

3) What are the benefits of reduced price-level
uncertainty? What are the potential welfare
gains from price-level targeting, especially
in regard to facilitating long-term investment
decisions and the use of long-term, nominal-
debt contracts? Would price-level targeting
help address the zero-bound problem in an
important way?

4) What are the relative merits of inflation
targeting versus price-level targeting in an
open economy susceptible to large and per-
sistent terms-of-trade shocks? Can models
of the global economy help quantify some
of the benefits and costs? Which price index
should be targeted?

5) To what extent should the choice of monetary

policy framework in an open economy,

such as Canada, be influenced by the choice

of monetary policy framework in other

countries (e.g., the United States)? Does this

affect the balance of benefits and costs asso-

ciated with price-level targeting versus

inflation targeting?
The research effort undertaken by the Bank will address
these questions, as well any necessary reassessment of
issues covered in the past, and any new issues that
may arise. The Bank invites other researchers to join in
this effort. As indicated in the introduction, the goal is
to complete this research well before 2011 so as to ensure
sufficient time for open discussion of the results and
their implications. We do not know what answers will
emerge, but we do know that the results and conclusions
will be more robust if they have been subjected to
open, thorough, and vigorous debate among research
economists and others with an interest in these issues
and questions.
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