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Non-technical summary

Central banks usually implement monetary policy by setting the short-term
nominal interest rate, such as the federal funds rate in the United States. However, the
success over the years in reducing inflation and, consequently, the average level of
nominal interest rates has increased the likelihood that the nominal policy interest rate
may become constrained by the zero lower bound on interest rates. When that happens, a
central bank can no longer stimulate aggregate demand by further interest-rate reductions
and must rely instead on “non-standard” policy alternatives.

An extensive literature has discussed monetary policy alternatives at the zero
bound, but for the most part from a theoretical or historical perspective. Few studies
have presented empirical evidence on the potential effectiveness of non-standard
monetary policies in modern economies. Such evidence obviously would help central
banks plan for the contingency of the policy rate at zero and also bear directly on the
choice of the appropriate inflation objective in normal times: The greater the confidence
of central bankers that tools exist to help the economy escape the zero bound, the less
need there is to maintain an inflation “buffer,” bolstering the argument for a lower
inflation objective.

In this paper, we apply the tools of modern empirical finance to the recent
experiences of the United States and Japan to provide evidence on the potential
effectiveness of various nonstandard policies. Following Bernanke and Reinhart (2004),
we group these policy alternatives into three classes: (1) using communications policies
to shape public expectations about the future course of interest rates; (2) increasing the
size of the central bank’s balance sheet, or “quantitative easing”’; and (3) changing the
composition of the central bank’s balance sheet through, for example, the targeted
purchases of long-term bonds as a means of reducing the long-term interest rate. We
describe how these policies might work and discuss relevant existing evidence.

To garner new evidence concerning nonstandard policy options, we employ two
approaches. First, we measure and analyze the behavior of selected asset prices and
yields over short periods surrounding central bank statements or other types of financial
or economic news (an “event-study” analysis). Second, we estimate “no-arbitrage”
models of the term structure for the United States and Japan. For any given set of
macroeconomic conditions and stance of monetary policy, these models allow us to
predict interest rates at all maturities. Using the predicted term structure as a benchmark,
we are then able to assess whether factors not included in the model—such as the Bank of
Japan’s quantitative easing policy—have economically significant effects on rates.

Our results provide some grounds for optimism about the likely efficacy of
nonstandard policies. In particular, we confirm a potentially important role for central
bank communications to try to shape public expectations of future policy actions. Like
Giirkaynak, Sack, and Swanson (2004), we find that the Federal Reserve’s monetary
policy decisions have two distinct effects on asset prices. These factors represent,
respectively, (1) the unexpected change in the current setting of the federal funds rate,



and (2) the change in market expectations about the trajectory of the funds rate over the
next year that is not explained by the current policy action. In the United States, the
second factor, in particular, appears strongly linked to Fed policy statements, probably
reflecting the importance of communication by the central bank. If central bank “talk”
affects policy expectations, then policymakers retain some leverage over long-term
yields, even if the current policy rate is at or near zero.

We also find evidence supporting the view that asset purchases in large volume
by a central bank would be able to affect the price or yield of the targeted asset. Since the
Federal Reserve has not engaged in such purchases in the past fifty years, our evidence
for the United States is necessarily indirect. Three recent episodes, however, provide
important insights. In each, financial market participants received information that led
them to expect large changes in the relative supplies of Treasury securities. These
episodes include (1) the Treasury’s announcements of “debt buybacks” that followed the
emergence of budget surpluses in the late 1990s; (2) the massive foreign official
purchases of U.S. Treasury securities over the past two years; and (3) the apparent belief
among market participants in 2003 that the Federal Reserve was actively considering
targeted purchases of Treasury securities as an anti-deflationary measure. Event-study
analyses of these episodes, as well as the comparison of actual Treasury yields during
these periods to our estimated benchmark for the term structure, suggest that large
changes in the relative supplies of securities may have economically significant effects on
their yields.

Our analysis of the recent experience in Japan focuses on two non-standard
policies recently employed by the Bank of Japan (BOJ): (1) the zero-interest-rate policy
(ZIRP), under which the BOJ committed to keep the call rate at zero until deflation has
been eliminated; and (2) the BOJ’s quantitative easing policy, which consists of
providing bank reserves at levels much greater than needed to maintain a policy rate of
zero. Our evidence for the effectiveness of these policies is more mixed than in the case
of the United States. The event-study analyses, which may be less informative in Japan
because of small sample sizes, do not provide clear conclusions. We then employ our
estimated term-structure model for Japan to account for the effects of the zero lower
bound on policy expectations and hence longer-dated yields. Simulations of the model
indicate that interest rates at all maturities were noticeably lower under both non-standard
policies than they would have been otherwise.

Despite our relatively encouraging findings concerning the potential efficacy of
non-standard policies at the zero bound, caution remains appropriate in making policy
prescriptions. Although it appears that non-standard policy measures may affect asset
prices and yields and, consequently, aggregate demand, considerable uncertainty remains
about the size and reliability of these effects under the circumstances prevailing near the
zero bound. The conservative approach—maintaining a sufficient inflation buffer and
applying preemptive easing as necessary to minimize the risk of hitting the zero bound—
still seems to us to be sensible. However, such policies cannot ensure that the zero bound
will never be met, so that additional refining of our understanding of the potential
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usefulness of nonstandard policies for escaping the zero bound should remain a high
priority for macroeconomists.
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Monetary Policy Alternatives at the Zero Bound: An Empirical Assessment

The conventional instrument of monetary policy in most major industrial
economies is the very short-term nominal interest rate, such as the overnight federal
funds rate in the case of the United States. The use of this instrument, however, implies a
potential problem: Because currency (which pays a nominal interest rate of zero) can be
used as a store of value, the short-term nominal interest rate cannot be pushed below
zero. Should the nominal rate hit zero, the real short-term interest rate—at that point
equal to the negative of prevailing inflation expectations—may be higher than the rate
needed to ensure stable prices and the full utilization of resources. Indeed, there is a
possibility of an unstable dynamic, if the excessively high real rate leads to downward
pressure on costs and prices that, in turn, raise the real short-term interest rate, which
depresses activity and prices further, and so on.

With Japan having suffered from the problems created by the zero lower bound
(ZLB) on the nominal interest rate in recent years and with rates in countries such as the
United States and Switzerland having also come uncomfortably close, the problems of
conducting monetary policy when interest rates approach zero have elicited considerable
attention from the economics profession. Some contributions have framed the problem in
a formal general equilibrium setting, including, for example, Woodford (2003),
Eggertsson and Woodford (2003a,b), Benhabib, Schmitt-Grohé, and Uribe (2003), and
Auerbach and Obstfeld (2004). Another strand of the literature has listed and discussed
the potential policy options available to central banks when the zero bound is binding;
see, for example, Blinder (2000), Bernanke (2002), Clouse et al. (2004), and Bernanke

and Reinhart (2004).



Although there have been quite a few theoretical analyses of alternative monetary
policy strategies at the zero bound, the systematic empirical evidence on the potential
efficacy of alternative policies is scant in the literature. Knowing whether the proposed
alternative strategies would work in practice is important to central bankers, not only
because such knowledge would help guide policy-making in extremis, but because the
central bank’s choice of its long-run inflation objective depends importantly on the
perceived risks created by the zero bound. The greater the confidence of central bankers
that tools exist to help the economy escape the zero bound, the less need there is to
maintain an inflation “buffer,” and hence the lower the inflation objective can be.'

The object of this paper is to use the methods of modern empirical finance to
assess the potential effectiveness of so-called “non-standard” monetary policies at the
zero bound. We are interested particularly in whether such policies would work in
modern industrial economies (as opposed to, for example, the Depression era), and so our
focus is on the recent experience of the United States and Japan.

The plan of the paper is as follows. We first note that, while the recent
improvement in the global economy and the receding of near-term deflation risks may
have reduced the salience of the ZLB today, this constraint is likely to continue to trouble
central bankers for the foreseeable future. Central banks in the industrial world have
exhibited a strong commitment to keeping inflation low, but inflation is unpredictable.
Although low inflation has many benefits, it also raises the risk that adverse shocks will

drive interest rates to the ZLB.

! Phelps (1972), Summers (1991), and Fischer (1996) have noted the relevance of the zero bound to the
determination of the optimal inflation rate. Simulation evidence on the link between the zero lower bound
and the optimal inflation rate is provided by Coenen, Orphanides, and Wieland (2004) and Adam and Billi
(2004).



Whether hitting the ZLB presents a minor annoyance or a major risk for monetary
policy depends on the effectiveness of the policy alternatives available when prices are
declining. Following Bernanke and Reinhart (2004), we group these policy alternatives
into three classes: (1) using communications policies to shape public expectations about
the future course of interest rates; (2) increasing the size of the central bank’s balance
sheet; and (3) changing the composition of the central bank’s balance sheet. We discuss
how these policies might work and cite existing evidence on their utility from historical
episodes and recent empirical research.

The main contribution of this paper is to provide new empirical evidence that
bears on the possible effectiveness of these alternative policies. We employ two basic
approaches. First, we use event-study methods to examine financial market responses to
central bank statements and announcements. By using sufficiently narrow event
windows, we can get precise estimates of the market’s responses to central bank
communications or to other types of financial or economic news. Second, we estimate
no-arbitrage VAR-based models of the term structure, similar to that of Ang and Piazzesi
(2003), for the United States and Japan. For any given set of macroeconomic conditions
and stance of monetary policy, these models permit us to project the expected level and
shape of the term structure. Using the predicted term structure as a benchmark, we are
then able to assess whether factors not included in the model—such as “quantitative
easing” in Japan or changes in the relative supplies of Treasury securities during the
recent “buyback episode” in the United States—have economically significant effects on

interest rates.



Our results provide some grounds for optimism about the likely efficacy of
nonstandard policies. In particular, we confirm a potentially important role for central
bank communications to shape public expectations of future policy actions, the first type
of nonstandard policy. Specifically, our event studies for the United States confirm the
result of Giirkaynak, Sack, and Swanson (2004) that surprises in the setting of the current
policy rate are not sufficient to explain the effect of monetary policy decisions on policy
expectations and asset prices. These effects, however, can be explained by the addition
of a second factor that reflects revisions to private-sector expectations about the course of
the policy rate over the subsequent year. Changes in the second factor appear strongly
linked to Federal Reserve policy statements, providing support to the view that a central
bank can help to shape market expectations.

The U.S. record also provides encouraging evidence that changes in the relative
supplies of securities significantly affects their relative returns. If it is the case that assets
are imperfect substitutes for each other, then changes in the composition of the central
bank’s balance sheet might be an effective non-standard policy. Many theoretical
considerations, however, suggest that the degree of imperfect substitutability among
assets should be small. To assess this prediction, we apply the event study methodology
to three important episodes in which U.S. financial market participants received
information that led them to expect large changes in the relative supplies of Treasury
securities: the announcement of “debt buybacks” that followed the emergence of budget
surpluses in the late 1990s, the massive foreign official purchases of U.S. Treasury
securities over the past two years, and the apparent expectation among market

participants in 2003 that the Federal Reserve was likely to embark on targeted bond



purchases. The event-study evidence is supplemented by the use of our estimated term
structure model, which provides a benchmark against which to compare the actual
behavior of Treasury yields during the above three episodes. Our evidence generally
supports the view that financial assets are not perfect substitutes, implying that relative
supplies do matter for asset pricing.

Our analysis of the recent Japanese experience focuses on two non-standard
policies recently employed by the Bank of Japan (BOJ): (1) the zero-interest-rate policy
(ZIRP), under which the BOJ has committed to keep the call rate at zero until deflation
has been eliminated; and (2) the BOJ’s quantitative easing policy, which consists of
providing bank reserves at levels much greater than needed to maintain a policy rate of
zero. Our evidence for the effectiveness of these policies is more mixed than in the case
of the United States. In event-study analyses, which may be less informative in Japan
because of small sample sizes, we find no reliable relationship over the past few years
between the second factor (one-year-ahead policy expectations) and policy statements by
the Bank of Japan. This result, taken on its own, suggests that the Bank of Japan was
either unwilling or unable to influence year-ahead expectations during the period
considered (though see below).

On a more positive note, Japan provides us the only evidence of recent vintage
bearing on the second type of nonstandard policy, changing the size of the central bank’s
balance sheet (or “quantitative easing”). While this strategy has been used recently in
Japan, many consider the manner to which it has been employed to have been relatively
restrained and limited. Moreover, other forces have no doubt been at work at the same

time, making it difficult to parse out the effects of quantitative easing on the economy.



Nevertheless, our estimated term-structure model for Japan does suggest that yields in
Japan were noticeably lower during the quantitative easing period than would have been
predicted by the model, a bit of evidence for the effectiveness of this policy. A similar
result emerges for the period of the Bank of Japan’s zero-interest-rate policy, suggesting
that the event study analysis may not have captured the full effect of the BOJ’s policy
commitments on longer-term yields.

Despite our relatively encouraging findings concerning the potential efficacy of
non-standard policies at the zero bound, we remain cautious about making policy
prescriptions. Although it appears that non-standard policy measures may affect asset
yields and thus potentially the economy, considerable uncertainty remains about the size
and reliability of these effects under the circumstances prevailing near the zero bound.
Thus, we still believe the best policy approach is avoidance by maintaining a sufficient
inflation buffer and easing preemptively as necessary to minimize the risk of hitting the
ZLB. However, in the case of the unavoidable, we hope that our research will provide
some guidance on the potential of nonstandard policies to lift the economy away from the

zero bound.

Monetary Policy Options at the Zero Bound

It is not without some irony that the resurgence in work on the ZLLB, which for
more than a few generations of economists seemed to be a relic of the Depression era,
traces to a remarkable achievement by central banks in the major industrial economies.

Among those countries, consumer price inflation has fallen to around 2 percent, about



one-third the pace of twenty years ago.2 For instance, as shown in figure 1, the median
inflation rate among 27 countries labeled “advanced” in the International Monetary
Fund’s World Economic Outlook database has moved down steadily since 1980.> This
disciplined pursuit of low inflation has no doubt generated macroeconomic benefits and
should be considered a singular accomplishment, but it also has been associated with
episodes of very low inflation and, sometimes, outright deflation.* The minimum
inflation rate observed among the 27 large economies in this sample has often been
negative—and consistently so over the past ten years. In the case of Japan, deflation over
the past five years implies that the current level of consumer prices is now the same as in
1995.

[FIGURE 1 ABOUT HERE]

With inflation low and likely to remain so, industrial countries are at risk of
encountering the zero bound on nominal interest rates periodically in the future. This
raises the stakes for answering the question: What options exist for monetary policy
when lowering the nominal short-term interest rate, the usual response to a weak
economy, is no longer available? Possible answers to this question have been discussed
in many previous essays, and we will not review this extensive literature in detail here.
Instead, as background for the empirical results to be presented later in the paper, we

provide an overview that focuses on some key debates about the effectiveness of

? October of this year marks an important turning point in those efforts: Twenty-five-years ago, Paul
Volcker and the other members of the Federal Open Market Committee fired the initial salvo in the battle
to conquer inflation.

3 Data from Iceland and Israel, which both experienced bouts of very high inflation, are excluded from the
sample as they distort the maximums shown in the figure.

* Key references on the benefits, and possible costs, of low inflation include Friedman (1969), Feldstein
(1997), and Akerlof, Dickens, and Perry (1996).



Figure 1. Consumer price inflation in advanced economies,
1980 to 2005
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alternative non-standard policies and describes existing empirical evidence bearing on
these debates.

Bernanke and Reinhart (2004) discuss three alternative, though potentially
complementary, strategies when monetary policymakers are confronted with a short-term
nominal interest rate that is close to zero. As discussed in the introduction, these
alternatives involve (1) shaping the expectations of the public about future settings of the
policy rate, (2) increasing the size of the central bank’s balance sheet beyond the level
needed to set the short-term policy rate at zero (“quantitative easing”); and (3) shifting
the composition of the central bank’s balance sheet in order to affect the relative supplies
of securities held by the public. We use this taxonomy here as well to organize our

discussion of non-standard policy options at or near the zero bound.

Shaping policy expectations

Commentators often describe the stance of a central bank’s policy in terms of the
level of the short-term nominal interest rate. For example, the very low short-term rates
seen in Japan in recent years have led many to refer to the Bank of Japan’s monetary
policy as “ultra-easy.” However, associating the stance of policy entirely with the level
of the short-term nominal interest rate can be seriously misleading. At a minimum, a
distinction needs to be drawn between the nominal short-term rate and the real short-term
rate; in a deflationary environment, a nominal interest rate near zero does not preclude
the possibility that real interest rates are too high for the health of the economy.

A more subtle reason that the level of the policy rate does not fully describe the

stance of monetary policy is that a given policy rate may coexist with widely varying



configurations of asset prices and yields, and hence with varying degrees of policy
stimulus broadly considered. In the United States, at least, the short-term policy rate has
little direct effect on private-sector borrowing and investment decisions. Rather, those
decisions respond most sensitively to longer-term yields (such as the yields on mortgages
and corporate bonds) and to the prices of long-lived assets (such as equities). A given
short-term rate may thus be associated with relatively restrictive financial conditions (for
example, if the term structure were sharply upward sloping and equity prices depressed),
or alternatively with relatively easy conditions (if the term structure were flat or
downward sloping and equity prices high). Indeed, copious research by financial
economists has demonstrated that two and possibly three factors (sometimes referred to
as level, slope, and curvature) are needed to describe the term structure of interest rates,
implying that the short-term policy rate alone can never be sufficient to describe fully the
term structure, let alone the broad range of financial conditions.

Financial theory also tells us that the prices and yields of long-term assets, which
play such an important role in the transmission of monetary policy, depend to a
significant extent on financial market participants’ expectations about the future path of
short-term rates. In particular, with the relevant term, risk, and liquidity premiums held
constant, expectations that short rates will be kept low will induce financial market
participants to bid down long-term bond yields and (for given expectations about future
corporate earnings) bid up the prices of equities. Because financial conditions depend on
the expected future path of the policy rate as well as (or even more than) its current value,
central bankers must be continuously aware of how their actions shape the public’s policy

expectations. The crucial role of expectations in the making of monetary policy, in



normal times as well as when the policy rate is near the zero bound, has recently been
stressed in important papers by Eggertsson and Woodford (2003a,b). Indeed, in the
context of their theoretical model, Eggertsson and Woodford (henceforth EW) obtain the
strong result that shaping the interest-rate expectations of the public is essentially the
only tool that central bankers have—in normal conditions, as well as when the ZLLB
binds. We will have several occasions to refer to the EW result below and opportunities
to suggest that the levers of policy are greater in number than they contend.

How then can a central bank influence private-sector expectations? EW, like
most of the literature, emphasize the importance of the central bank’s committing in
advance to a policy rule. The focus is rightly on the problem of designing policy rules
that perform reasonably well both close to and away from the zero bound. These authors
are surely correct that predictable, “rule-like” behavior by central banks is an important
means of shaping the public’s policy expectations. Central banks have generally become
more predictable in recent years, reflecting factors such as increased transparency and, in
some cases, the adoption of explicit policy frameworks such as inflation targeting.
However, there are limits in practice to the ability of central banks to commit “once and
for all” to a fully specified policy rule, as envisioned by theoretical analyses of monetary
policy “under commitment.” While a theoretician might be able to specify the
appropriate state-contingent policy plan for a given model, in practice, a central bank
would likely find it particularly difficult to describe the details of its reactions to highly
unusual circumstances, such as those associated with the policy rate being constrained by

the zero bound.
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Given that the ability to commit to precisely specified rules is limited, central
bankers have found it useful in practice to supplement their actions with talk,
communicating regularly with the public about the outlook for the economy and for
policy. Even in normal times, such communication can be helpful in achieving a closer
alignment between the policy expectations of the public and the plans of the central bank.
If the central bank places a cost on being seen to renege on earlier statements,
communication in advance may also enhance the central bank’s ability to commit to
certain policies or courses of action.

Although communication is always important, its importance may be elevated
when the policy rate is constrained by the ZLB. In particular, even with the overnight
rate at zero, the central bank may be able to impart additional stimulus to the economy by
persuading the public that the policy rate will remain low for a longer period than was
previously expected. One means of doing so would be to shade interest-rate expectations
downward is by making a commitment to the public to follow a policy of extended
monetary ease. This commitment, if credible and not previously expected, should lower
longer-term rates, support other asset prices, and boost aggregate demand.

Bernanke and Reinhart (2004) note that, in principle, such commitments could be
unconditional (that is, linked only to the calendar) or conditional (linked to developments
in the economy). Unconditional commitments are rare. Perhaps the Federal Reserve’s
commitment to peg short-term and long-term rates during the decade after 1942,
discussed below, might be considered an example of an unconditional commitment, in
that the pegging operation was open-ended and did not specify an exit strategy. More

usually, central bank commitments about future policies are explicitly conditional.
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An important recent example of a conditional commitment is the zero-interest-
rate-policy (ZIRP) of the Bank of Japan (BOJ). The BOJ’s policy rate, the call rate, was
reduced to a level “as low as possible”—to zero, for all practical purposes—in February
1999. In April 1999, describing the stance of monetary policy as “super super
expansionary,” then-Governor Hayami announced that the BOJ would keep the policy
rate at zero “until deflationary concerns are dispelled,” with the latter phrase clearly
indicating that the policy commitment was conditional. However, in a case of what
might be called commitment interruptus, the BOJ raised the call rate to 25 basis points in
August 2000. Following a subsequent weakening in economic conditions, the rate
increase was partly retracted in February 2001. The ZIRP was then effectively reinstated
in March 2001 when the BOJ announced that it would henceforth target bank reserves at
a level well above that needed to bring the call rate to zero (a policy of “quantitative
easing”’; see below). Since that time, the BOJ has attempted to assure the markets that the
reconstituted ZIRP, together with its other extraordinary policy measures, will be
maintained as long as deflation persists. Indeed, under Governor Fukui, the BOJ has
become more explicit about the conditions required to move the call-money rate from its
zero floor, asserting that ZIRP will not end until year-over-year core inflation has been
positive for several months and, moreover, is expected to remain positive.

A relevant, though less explicit, example of policy commitment is also available
for the United States. Federal Reserve officials expressed concerns about the “remote”
possibility of deflation from the latter part of 2002 through much of 2003. Subsequently,
in late 2003 and early 2004, though the deflation risk had receded, the slow pace of job

creation exacerbated concerns about the recovery’s sustainability. Although the Federal
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Reserve’s policy rate remained at least 100 basis points above zero throughout this
period, policymakers became more specific in communicating their outlook for policy in
the attempt to shape expectations. For example, the August 2003 statement of the
Federal Open Market Committee (FOMC) that “policy accommodation can be
maintained for a considerable period” may be interpreted as an example of conditional
commitment.” The conditional nature of the commitment was made clear in the
Committee’s December 2003 policy statement, which explicitly linked continuing policy
accommodation to the low level of inflation and slack in resource use. Likewise, the
Committee’s stated plan in 2004 to “remove policy accommodation at a pace that is
likely to be measured” gave the market information about the likely direction of the
policy rate but also emphasized that future actions would be linked explicitly to the
condition that inflation remain under control.

Empirical evidence on the ability of central banks to influence policy expectations
through statements, speeches, and other forms of “talk” is relatively limited. For the
United States, Kohn and Sack (2003) present evidence that the issuance of FOMC
statements increases the variability of market interest rates on the day of the statement,
suggesting that these statements convey information to financial markets over and above
the information in the policy action. However, they do not specifically address the ability
of the FOMC to influence expectations of future policy in the desired direction or at
longer horizons. In the next section, we extend the work of Kohn and Sack to provide
additional evidence on the effects of FOMC statements on policy expectations and asset

prices.

> The full text of the FOMC’s statement can be found at www.federalreserve.gov/fomc
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More work has been done on the effects of the BOJ’s zero-interest-rate-policy,
primarily by researchers at the Bank of Japan and affiliated research institutions. The
majority of this research suggests that the ZIRP has been successful at affecting policy
expectations and, thus, yields, though with the greatest impact at the short end of the
maturity spectrum (Fujiki and Shiratsuka, 2002; Takeda and Yajima, 2002; Okina and
Shiratsuka, 2003). Also, studies that include both the early ZIRP period, before August
2000, and the later application of the policy, which commenced in March 2001 with the
introduction of the quantitative easing policy, tend to find modestly stronger effects in the
latter period (Nagasayu, 2004). In an interesting paper, Marumo et al. (2003) use an
estimated model of the Japanese term structure to back out the evolution of market
participants’ beliefs about how long the ZIRP would hold. They find that, over the
period from February 1999 to August 2000, the mode of the probability distribution over
the expected remaining time of the policy ranged from less than one year to about two
years. For the second incarnation of the ZIRP, after March 2001, they find that modal
expectations of the time to the end of the zero-interest-rate policy varied from
approximately two to three years. Similar results were obtained by Okina and
Shiratsuka (2004), who ultimately conclude that “[t]he policy duration effect was highly
effective in stabilizing market expectations regarding the future path of short-term
interest rates, thereby bringing longer-term interest rates down to flatten the yield
curve.”

A shortcoming shared by most of the studies cited above, however, is the absence

of an adequate benchmark for the term structure. That is, most existing studies do not

® However, Okina and Shiratsuka also argue that the ZIRP did not help the economy much, “since [the]
transmission channel linking the financial and non-financial sectors has remained blocked.”
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effectively answer the question of what yields would have been in absence of the ZIRP.
Hence, we really do not know (for example) whether the exceedingly low level of longer-
term government bond yields in Japan during recent years primarily reflects expectations
of low future policy rates or the belief that Japan faces a protracted period of deflation.
In an interesting recent paper, Baba et al. (2004) address the benchmark issue by
estimating a “macro-finance,” no-arbitrage model of the term structure (as discussed in
more detail in the next section). They use this model to estimate what yields in Japan
would have been at each date, given the state of the economy and under the
counterfactual assumption that no ZIRP was in place. A comparison of the actual term
structure to the estimated benchmark permits inferences about the effects of the ZIRP.
Notably, these authors find somewhat stronger net effects of the ZIRP on long-term
yields than does much of the earlier work. We apply a similar strategy in our empirical
analysis below.

Our discussion, like much of the literature, has focused on regimes in which the
short-term nominal interest rate is the instrument of monetary policy. However, in
principle, any nominal quantity could serve as a nominal anchor for the system and thus
as a target or instrument for the central bank. Svensson (2001, 2003) has called attention
to the nominal exchange rate as an alternative policy instrument when the ZLB binds,
noting that monetary policies that can be defined in terms of current and future values of
the short-term nominal interest rate can equally well be expressed in terms of paths for
the nominal exchange rate. Switching the policy instrument from the short-term interest
rate to the exchange rate does not eliminate the constraints imposed by the zero bound;

some paths for the nominal exchange rate cannot be engineered by the central bank
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because the values of the short-term nominal interest rate implied by interest-rate parity
would violate the ZLB. Nevertheless, we agree with Svensson that commitments by the
central bank to future policies may be more credible when expressed in terms of a
planned path for the exchange rate rather than in terms of future values of the short-term
nominal interest rate. One obvious benefit of expressing policy commitments in terms of
the exchange rate is that it is verifiable, in that the central bank’s announcement can be
accompanied by an immediate and visible change in the exchange rate; whereas promises
about future values of the short-term interest rate cannot be accompanied by immediate
action, if the current policy rate is at the ZLB.

These considerations suggest that exchange-rate-based policies may be the best
way for smaller open economies to break the hold of the ZLB. For example, the Swiss
National Bank increased its use of the exchange rate as a policy indicator during its
recent struggle with the ZLB. Whether exchange-rate-based policies can be used by large
economies like the United States or Japan is more controversial. Opponents have argued
that the strongest short-term effects of the exchange-rate devaluation suggested by
Svensson would be felt on the patterns of trade, raising the possibility that the large
country’s trading partners would accuse it of following a “beggar-thy-neighbor” policy.
Svensson has replied that growth in domestic demand would ultimately raise imports,
offsetting the terms-of-trade effects created by the devaluation. Whether these second-
round effects would develop quickly enough to help defuse the political problem,
however, is difficult to judge, and we have nothing to add to this controversy. Because
large industrial countries have traditionally emphasized interest rates and money growth

as policy instruments, we focus on these variables in the remainder of the paper. That
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said, we believe that empirical study of the use of the exchange rate as a policy indicator

when the ZLB is binding would be highly worthwhile.

Increasing the size of the central bank’s balance sheet (quantitative easing)

Central banks normally lower their policy rate through open-market purchases of
bonds or other securities, which have the effect of increasing the supply of bank reserves
and putting downward pressure on the rate that clears the reserves market. A sufficient
injection of reserves will bring the policy rate arbitrarily close to zero, so that the ZLB
rules out further interest rate reduction. However, nothing prevents the central bank from
adding liquidity to the system beyond what is needed to achieve a policy rate of zero, a
policy that is know as quantitative easing. As already noted, Japan has actively pursued
this policy approach in recent years. Announced in March 2001, the BOJ’s quantitative
easing policy (QEP) might have initially been interpreted as a re-commitment to the
policy of keeping the short rate at zero, the ZIRP. However, the BOJ raised its target for
current account balances at commercial banks (essentially, bank reserves) a number of
times to the point that reserves substantially exceeded the level needed to pin the call rate
at zero. (The BOJ’s target for current account balances reached 30-35 trillion yen in
January 2004, compared to required reserves of approximately 6 trillion yen, and the
monetary base grew by two-thirds in the three years following the initiation of QEP (as
reported in Baba et al, 2004)). However, as has been frequently noted, growth in bank
reserves and base money in Japan have not resulted in comparable growth in broader

monetary aggregates. In large part, this limited effect has been the result of the poor
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condition of banks’ and borrowers’ balance sheets, which makes profitable lending
difficult and induces banks to hold large quantities of idle balances.

Whether quantitative easing can be effective in relieving deflationary pressures,
and if so, by what mechanism, remains controversial. As already noted, EW have
provided theoretical reasons to doubt the efficacy of quantitative easing as an
independent tool of policy. Specifically, they show that, in a world in which financial
frictions are limited and in which a clear dichotomy is maintained between monetary and
fiscal policies, quantitative easing will have no effect, except perhaps to the extent that
the extra money creation can be used to signal the central bank’s intentions regarding
future values of the short-term interest rate. The assumptions of frictionless financial
markets and complete separation of monetary and fiscal policies, to be sure, are rather
strong. If these assumptions do not hold, we may have some basis for believing that
quantitative easing will be effective.

Why might injections of liquidity help the economy, even beyond the point
necessary to drive the short-term policy rate to zero? One argument for quantitative
easing that has been adopted by some proponents is what might be called the reduced-
form argument. Broadly, those making this argument are agnostic about the precise
mechanisms by which quantitative easing may have its effects. Instead, in support of
quantitative easing as an anti-deflationary tool, they point to the undeniable fact that,
historically, money growth and inflation have tended to be strongly associated. It
follows, according to this argument, that money creation will raise prices independent of

its effects on the term structure.
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Basing policy recommendations on reduced-form evidence of this sort is
problematic, however. As the Lucas critique warns us, historical relationships are prone
to break down in novel circumstances. In particular, there is no reason to expect the
velocity of money to be stable or predictable when the short-term interest rate (the
opportunity cost of holding money) is close to zero, and thus no reason to expect a stable
relationship between money growth and nominal income under those conditions. To
make the case for quantitative easing, we need more explicit descriptions of how
additional money growth might stimulate the economy even when the short-term interest
rate has reached zero.

At least three channels through which quantitative easing may be effective have
been advanced. First, a view associated both with monetarist expositions, such as
Meltzer (2001), and Keynesian classics such as Brainard and Tobin (1968) and
Tobin (1969), builds from the premise that money and other financial assets are imperfect
substitutes. According to the imperfect substitutes view, increases in the money supply
induce households and firms to try to rebalance their portfolios by trading money for non-
money assets. Because the private sector collectively cannot change its asset holdings,
attempts to rebalance portfolios will tend to raise the prices and lower the yields of non-
money assets if money and non-money assets are imperfect substitutes. Higher asset
values and lower yields in turn stimulate the economy, according to this view. Recently,
Andres, Lopez-Salido, and Nelson (2003) have shown how these effects might work in a
general equilibrium model that includes financial-market frictions.

So long as technology has not made it possible to pay a grocery bill with a stock

certificate or the deed to a home, it is difficult to dispute the premise that, as a general
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matter, money and non-money assets are imperfect substitutes. However, in the special
situation of a binding ZLB, large additional injections of liquidity may satiate the public’s
demand for money, implying that, on the margin, extra cash provides no transactions
services to households or firms. If money demand is satiated, money becomes (on the
margin) just another financial asset, one that happens to pay a zero nominal rate, to be
riskless in nominal terms, and to have an indefinite maturity. In this situation, it is no
longer obvious that money is a particularly bad substitute for non-monetary assets. For
example, with the important exception of its maturity, money’s characteristics are very
close to those of short-term Treasury bills paying close to zero interest. Of course, even
in this situation there will be assets—real estate for example—that are not very
substitutable with money, implying that the central bank’s choice of assets to buy may
matter a great deal.

A second possible channel for quantitative easing to influence the economy is the
fiscal channel. This channel relies on the observation that sufficiently large monetary
injections will materially relieve the government’s budget constraint, permitting tax
reductions or increases in government spending without increasing public holdings of
government debt (Bernanke, 2003; Auerbach and Obstfeld, 2004). Effectively, the fiscal
channel is based on the government’s substitution of the inflation tax (a tax with little or
no deadweight loss in a deflationary environment) for direct taxes such as income taxes.
Auerbach and Obstfeld (2004) provide a detailed analysis of both the macroeconomic and
welfare effects of the fiscal channel and find that these effects are potentially quite
substantial. These authors also note, however, that the fiscal effect of quantitative easing

will be attenuated or absent if the public expects today’s monetary injections to be
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withdrawn in the future.” Broadly, if the public expects quantitative easing to be reversed
at the first sign that deflation has ended, they will likewise expect that their money-
financed tax cuts will be replaced by future tax increases as money is withdrawn, an
expectation that will blunt the initial impact of the policy. Thus, it is crucial that the
central bank’s promises to maintain some part of its quantitative easing as the economy
recovers be perceived as credible by the public. Auerbach and Obstfeld show that, if the
central bank is known to be willing to tolerate even a very small amount of inflation, the
promise to maintain quantitative easing will be credible. A similar result would likely
obtain if the central bank associates even a relatively small cost with publicly reneging on
its promises. Thus, it seems reasonable to expect that the fiscal channel of quantitative
easing would work if pursued sufficiently aggressively.

A third potential channel of quantitative easing, admittedly harder to pin down
than others, might be called the signalling channel. Simply put, quantitative easing may
complement the expectations management approach by providing a visible signal to the
public about the central bank’s intended future policies. For example, if the public
believes that the central bank will be hesitant to reverse large amounts of quantitative
easing very quickly, perhaps because of the possible shock to money markets, this policy
provides a way of underscoring the central bank’s commitment to keeping the policy rate
at zero for an extended period.

More speculatively, quantitative easing may work through a signalling channel if
its implementation marks a general willingness of the central bank to break from the

cautious and conventional policies of the past. An historical episode that may illustrate

7 Their point is closely related to Krugman’s (1998) important analysis, which emphasized the crucial role
of central bank credibility in most non-conventional monetary policies.
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this channel at work (although the policymaker in question was the executive rather than
the central bank) was the period following Franklin Roosevelt’s inauguration as U.S.
president in 1933. During 1933 and 1934, the extreme deflation seen earlier in the
decade suddenly reversed, stock prices jumped, and the economy grew rapidly. Romer
(1992) has argued persuasively that this surprisingly sharp recovery was closely
associated with rapid growth in the money supply that arose from Roosevelt’s
devaluation of the dollar, capital inflows from an increasingly unstable Europe, and other
factors. As short-term interest rates remained near zero throughout the period, the
episode is reasonably characterized as a successful application of quantitative easing.
Romer (1992) does not explain the mechanism by which quantitative easing worked in
this episode, other than to observe that real interest rates declined as deflation changed to
inflation.® Temin and Wigmore (1990) addressed that question, arguing that the key to
the sudden reversal was the public’s acceptance of the idea that Roosevelt’s policies
constituted a “regime change.” Unlike the policymakers who preceded him showing
little inclination to resist deflation and, indeed, seeming to prefer deflation to even a small
probability of future inflation, Roosevelt demonstrated clearly through his actions that he
was committed to ending deflation and “reflating” the economy. Although the president
could have simply announced his desire to raise prices, his adoption of policies that his
predecessors would have considered reckless provided a powerful signal to the public

that the economic situation had fundamentally changed. If one accepts the Temin-

¥ Dollar devaluation of course improved the competitiveness of U.S. exports and raised the prices of
imports. But, in an economy that was by this time largely closed, the direct effects of devaluation seem
unlikely to have been large enough to account for the sharp turnaround.
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Wigmore hypothesis, then it appears that the signal afforded by Roosevelt’s exchange-
rate and monetary policies were central to the conquest of deflation in 1933-34.”

Outside of the suggestive evidence from the interwar period just discussed, there
has been little empirical analysis of the quantitative easing channel. The only recent
experience to draw upon, of course, is that of Japan since March 2001. Shirakawa (2002)
reviewed the quantitative easing policy after one year and argued that, although the QEP
may be credited with reducing liquidity premiums in some markets, it did not have
discernible effects on the prices of most assets, including government bonds, the stock
market, or the exchange rate, nor did it increase bank lending. Kimura et al. (2002) study
the effects of quantitative easing by vector autoregression methods and by estimating a
money demand equation. They conclude that any effects of quantitative easing have been
very small and highly uncertain.

The facts that, recently, deflation has moderated in Japan and signs of recovery
have appeared are of course a bit of evidence in favor of the effectiveness of BOJ’s
quantitative easing policy. Unfortunately, they are far from decisive. Other factors have
certainly played a role in the recent improvement in the Japanese economy, including
structural and banking reforms, a strengthening world economy, and the zero-interest-rate
policy. The quantitative easing policy, although an important departure from the standard
policy framework, has in fact been somewhat conservative in its execution. Despite
some interesting initiatives intended to promote the development of various financial
markets, the BOJ has largely restricted its open-market purchases to the usual suspects—

government securities—thereby inhibiting any effect that might work through imperfect

? Meltzer (1999) has also drawn on the experience of the first half of the twentieth century, including
episodes in 1920-21, 1937-38, and 1947-48, to argue for the potential benefits of quantitative easing.
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substitutability. Even more important, there has been a notable absence of cooperation
between the monetary and fiscal authorities (indeed, the BOJ has expressed repeated
concerns that monetary ease might facilitate fiscal indiscipline), and the communication
and signaling aspects of policy have been subdued. We present some evidence below
that is consistent with quantitative easing having been effective in Japan, but it does not
clearly isolate the effects of quantitative easing from other influences. The reality may
well be that the Japanese experience does not provide strong conclusions about the

potential efficacy of this particular non-standard policy.

Altering the composition of the central bank’s balance sheet

The composition of the assets on the central bank’s balance sheet offers another
potential lever for monetary policy. For example, the Federal Reserve participates in all
segments of the Treasury market, including inflation-indexed Treasury debt, with its asset
holdings of about $695 billion distributed among Treasury securities with original
maturities ranging from four weeks to thirty years. Over the past fifty years, the average
maturity of the System’s holdings of Treasury debt has varied considerably within a
range from one to four years. By buying and selling securities of various maturities or
other characteristics in the open market, the Fed could materially influence the relative
supplies of these securities. In a frictionless financial market, as pointed out by EW,
these changes in supply would have essentially no effect, as the pricing of any financial
asset would depend exclusively on its state- and date-contingent payoffs. However, in a
world with transactions costs and in which financial markets are incomplete in important

ways, the Fed’s action might be able to influence term, risk, and liquidity premiums—and
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thus overall yields.'® The feasibility of this approach is, of course, closely related to the
issue
of whether types of assets are imperfect substitutes, as discussed earlier.

The same logic would apply, of course, to other financial and real assets that
might be bought and sold by the central bank. Unless it were to invoke some emergency
provisions dormant since the 1930s, however, the Federal Reserve is restricted to
purchasing a limited range of assets outside of Treasury securities, including some
foreign government bonds, the debt of government-sponsored enterprises, and some
municipal securities. These restrictions might effectively be made less binding by
various methods. For example, the Fed has the authority to accept a wide range of assets
for collateral for discount-window loans. Some other central banks face fewer
restrictions on the assets they can hold; for example, the Bank of Japan’s expansionary
efforts have involved purchases not only treasury bills and Japanese government bonds
(JGBs), but also commercial paper, various asset-backed securities, and equities (from
commercial banks).

Perhaps the most extreme example of a policy keyed to the composition of the
central bank’s balance sheet is the announcement of a ceiling on some longer-term yield,
below the rate initially prevailing in the market. Such a policy would entail an essentially
unlimited commitment to purchase the targeted security at the announced price. (If these
purchases are allowed to affect the size of the central bank’s balance sheet as well as its

composition, ultimately the policy might also involve quantitative easing. A “pure”

' In carrying out such a policy, the Fed would need to coordinate with the Treasury, to ensure that
Treasury debt issuance policies did not offset the Fed’s actions.
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pegging policy would require the central bank to sell other securities equal in amount to
its purchases of the targeted security.)

As with quantitative easing, whether policies based on manipulating the
composition of the central bank’s balance sheet can have significant effects is
contentious. Again, the benchmark “frictionless” market of financial markets predicts no
effect. A fair characterization of the prevailing view among financial economists is that
changes in the relative supplies of assets within the range of U.S. experience are unlikely
to have a major impact on these premiums and thus on overall yields."" We will present
new evidence on this issue later in the paper. If the view that financial pricing
approximates the frictionless ideal is correct, then attempts to enforce a ceiling on the
yields of long-term Treasury securities would be successful only if the targeted yields
were broadly consistent with investor expectations about future values of the policy rate.
If investors doubted that rates would be kept low, this view would predict that the central
bank would end up owning all or most of the targeted security. Moreover, even if large
purchases of, say, a long-dated Treasury security were able to affect the yield on that
security, the possibility exists that the yield on that security might become
“disconnected” from the rest of the term structure and from private rates, thus reducing
the economic impact of the policy.

Theoretical objections notwithstanding, there are a number of historical examples
of rate pegs by central banks. During the twentieth century, central banks in a number of

countries successfully pegged (or imposed a ceiling on) long-term government bond rates

! Reinhart and Sack (2000) show that a simple mean-variance model of portfolio choice predicts that even
sizable changes in the composition of the public’s asset holding would have only small effects on yields.
However, we should note that evidence of imperfect substitution among broad asset classes has been
provided in a number of studies, including Roley (1987) and Friedman and Kuttner (1998).
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in order to facilitate the financing of war or postwar reconstruction. In the United States,
the Federal Reserve maintained ceilings on Treasury yields at seven maturities between
1942 and the 1951 Accord, among them caps of 3/8 percent on ninety-day Treasury bill
rates (raised to ¥4 percent in July 1947) and of 2-1/2 percent on very long-term bonds.
The peg on bills appeared to be binding, in that for most of the period the rate on bills
remained precisely at the announced level, while Fed holdings of bills grew steadily,
exceeding 90 percent of the outstanding stock by 1947 (Toma, 1992). In contrast, the
2-1/2 percent cap on long-term bond yields was maintained without active intervention
throughout much of the period, suggesting that the cap was not a binding constraint.
There were exceptions to this generalization, however: Notably, from the beginning of
the regime in April 1942 through December 1944, long-term bond yields fluctuated in a
narrow range between 2.43 percent and 2.50 percent, suggesting some influence of the
cap (Hutchinson and Toma, 1991). Also, between October 1947 and December 1948, the
Fed appears to have intervened actively to keep bond yields just below the peg, in the
process raising the central bank’s holdings of bonds from near zero to about 13 percent of
the outstanding stock (Toma, 1992).

The relative ease with which the Fed maintained the ceiling on long-term
government bond yields for an entire decade raises intriguing questions. During the early
part of the pegging period, memories of the low interest rates of the 1930s and ongoing
low inflation (enforced in part by wartime price controls) plausibly implied equilibrium
long-term yields either below or not far above the Fed’s ceiling. After the war and the
elimination of wartime controls, however, inflation rose quite sharply. Yet the long-term

peg remained intact. Eichengreen and Garber (1991) argue that the public was confident
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that the Fed would reverse the postwar inflation and hence remained content to hold low-
yielding bonds. Likewise, Toma (1992) notes that there is no logical inconsistency