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Abstract

In early 2013, Japan enacted a monetary regime change. The Bank of Japan set a two
percent inflation target and specified concrete actions to achieve this goal by 2015. Shinzo
Abe’s government is supporting this change with fiscal policy and structural reforms. We
show that Abenomics ended deflation in 2013 and raised long-run inflation expectations.
Our estimates suggest that Abenomics also raised 2013 output growth by 0.9 to 1.7 per-
centage points. Monetary policy alone accounted for up to a percentage point of growth,
largely through positive effects on consumption. In the medium and long-run, Abenomics
will likely continue to be stimulative. But the size of this effect, while highly uncertain,
thus far appears likely to fall short of Japan’s large output gap. In part this is because
the Bank of Japan’s two percent inflation target is not yet fully credible. We conclude by
outlining how to interpret future data releases in light of our results.
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1 Introduction

A great monetary experiment is taking place in Japan today. In early 2013, the Bank of

Japan announced a monetary policy regime change. Along with this monetary expansion, the

government is enacting complementary fiscal policy and structural reforms. The hope is to end

two decades of stagnation and deflation. In this paper, we provide a preliminary evaluation of

these policies. We argue that Abenomics ended deflation in 2013 and raised output growth by

0.9 to 1.7 percentage points. Going forward, Abenomics will continue to have benefits, but so

far appears unlikely to close Japan’s large output gap. In part this is because the monetary

regime change is not (yet) fully credible.

That Japan needs some new policies is clear. The Japanese economy has stagnated since

1992. Between 1993 and 2012, real GDP growth averaged just 0.8 percent.1 Prices have fallen

most years since 1998. Economists have blamed Japanese policymakers for an insufficiently

aggressive response to these trends.2 No longer. Shinzo Abe became prime minister on De-

cember 26th, 2012. A member of the Liberal Democratic Party, Abe campaigned on a platform

of radical action to end economic stagnation. His economic program (dubbed ‘Abenomics’)

consists of monetary expansion, fiscal stimulus, and structural reforms. In a reference to a

Japanese legend, these components are referred to as three arrows (Eichengreen, 2013).

The first arrow is a monetary policy regime change. Beginning in November 2012, then-

candidate Abe argued that that the Bank of Japan should increase its inflation target and

engage in “unlimited easing.” After his election on December 16th, Abe threatened to revise the

law granting the Bank of Japan independence if it did not agree to a higher inflation target.3

The Bank of Japan acceded to Abe’s demand, announcing a two percent inflation target at

its meeting on January 22nd, 2013. While hardly extreme, two percent inflation would be the

highest year-on-year inflation rate in Japan since 1991. In what we show was a more significant

announcement, on April 4th the new Bank of Japan governor, Haruhiko Kuroda, promised

to reach this target in two years through open-ended asset purchases and a doubling of the
1The data appendix describes our sources for series cited throughout the text.
2See Bernanke (2000) and Ito and Mishkin (2006) among many others.
3See Reuters and Financial Times on “unlimited easing” and Reuters on Abe’s threat.
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monetary base (Bank of Japan, 2013b).

The second arrow is fiscal policy. In February 2013, the Diet passed a two percent of GDP

“supplementary budget” (Ito, 2013), although the actual stimulus being carried out is much

smaller than this headline number suggests.4 Our preferred measure of stimulus size compares

the cyclically adjusted primary budget balance forecast by the IMF before Abe’s fiscal measures

were announced with that forecast in late 2013. This suggests actual stimulus in 2013 of one

percent of GDP.5 This stimulus is dwarfed by upcoming tax increases. Consumption taxes will

rise from five to eight percent in April 2014 and by a further two percentage points in October

2015 (Ito, 2013). Thus the IMF projects that the cyclically adjusted primary budget deficit

will fall from 8.5 percent of potential GDP in 2013 to 6.0 percent in 2014 and 4.8 percent in

2015. While the fiscal consolidation package precedes Abe—it passed the lower house of the

Diet on June 26th 2012—it is now often treated as part of Abenomics. Unless otherwise noted,

however, we report the effects of Abenomics excluding the consumption tax, although we show

that including its effects does not change our qualitative conclusions.

The third arrow consists of structural reforms to increase Japan’s potential GDP growth.

The proposed reforms are thus far mostly vague, but include relaxations of labor market rigidi-

ties, less protection for farmers, and utility deregulation.6 These reforms may be made more

credible by the Japanese government’s part in the Trans-Pacific Partnership, which suggests a

willingness to take on special interests.7

For substantive and pragmatic reasons, we focus primarily on the first arrow of Abenomics,

the monetary policy regime change. Monetary policy is the most clearly defined element of

Abenomics. It is also the newest and most radical. Abe’s government is not the first to try fiscal

stimulus or fiscal consolidation.8 And Abe’s government is not the first to push for structural

4Throughout the 1990s, actual fiscal stimulus also usually fell short of headline numbers (Posen, 1998).
5Abe’s fiscal expansion was originally conceived of as a one-time program, but in October 2013 the Abe

government announced another one percent of GDP supplementary budget to offset adverse effects from medium-
run fiscal consolidation. (See Davies (Financial Times), and IMF.) Like the previous expansionary measures,
we suspect that the headline number is an overestimate of the actual spending that will occur.

6Economist.
7See Deardorff (2013) and Financial Times.
8Posen (1998) and Kuttner and Posen (2001) analyze Japanese fiscal policy in the 1990s.
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reforms.9 By contrast, the Bank of Japan’s current policies are a clear break from previous

attempts at unconventional monetary policy. Japan’s monetary policy is also likely to be the

element of Abenomics of most interest to other countries. There are many recent examples of

fiscal stimulus programs and attempts at structural reform. Monetary policy regime changes

are less common and less well understood.

We begin our analysis in section 2 by considering Japan’s recent macro history and the size

of its current output gap. In order for monetary policy to be an effective stimulus, there must

be substantial unused resources in the economy. Using three different approaches, we find that

the current output gap is in fact quite large, in the range of 4.5 percent to 10 percent. Thus it

can at least be hoped that demand side policies will have large effects.

In section 3, we consider Abenomics’ effects in 2013. We start by examining the financial

market response. Over the year, the yen fell 21 percent against the dollar, and the Nikkei 225

stock market index rose 57 percent. Measured by inflation swaps and surveys of professional

forecasters, long-run inflation expectations have risen to between 1 and 1.4 percent. Combined

with a small decline in nominal interest rates, this means ten-year real interest rates have fallen

nearly a percentage point. Inflation also responded as hoped. The twelve-month percent change

in the CPI rose from negative 0.1 percent in December 2012 to positive 1.6 percent in December

2013. Much of this increase was driven by the effects of the weaker yen on imported energy

and food, but even the CPI excluding food and energy rose over the year.

Growth was also decent. Year-over-year, 2013 output growth was 1.5 percent, 0.9 percentage

points better than expected by professional forecasters in December 2012, before Abe took office.

Statistical (VAR) forecast counterfactuals imply possibly larger effects of Abenomics on 2013

growth, on the order of 0.9 to 1.7 percentage points.

That Abenomics contributed to a good year in 2013 is clear. Less clear is how much

expansionary monetary policy as opposed to one-off fiscal stimulus drove that growth. A clue

comes from the behavior of consumption. As we discuss in section 3.6, both the time path and

composition of consumption strongly suggest that expansionary monetary policy accounts for

9Hoshi and Kashyap (2011) discuss reforms made under the Koizumi administration.
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a significant part of 2013 consumption growth, perhaps contributing as much as a percentage

point to overall GDP growth.

In the medium and long-run, Abenomics, and Japan’s new monetary policy in particular, is

likely to continue to pass a cost-benefit test. The costs are few or none, and the benefits both

to output and the government budget are potentially large. But, as of yet, it appears unlikely

that Abenomics will fully close the output gap.

In section 4, we look to four sources of evidence on the future effects of Abenomics: (1)

forecasts from professional forecasters; (2) the stock market; (3) the analogy to the U.S. in

1933; and (4) new and old Keynesian models. Professional forecasts suggest that Abenomics

has raised both the level and the growth rate of GDP. But the forecast gains are modest

relative to the output gap. Excluding negative effects from the consumption tax increase, by

2022, GDP is forecast to be 3.1 percent above the no Abenomics baseline. The stock markets’

2013 boom might seem to forecast larger gains. But a Campbell-Shiller decomposition shows

that, historically, the stock market has been a poor predictor of dividend growth and thus

likely an even worse predictor of GDP growth. Also initially suggesting optimism is the success

of Franklin Roosevelt’s monetary regime change in spring 1933. This is often taken as an

example of the large potential effects of a monetary regime shift. So far, however, the effects of

Abenomics have been an order of magnitude smaller. Likewise, new Keynesian models suggest

that higher expected inflation and a lower real interest rate can be highly stimulative. But

again this prediction is at odds with Japan’s more modest experience in 2013.

An important caveat is that we treat Abenomics as is. That is, we take as given the effect of

Abe’s policies on expected inflation and expected future output. This means we are analyzing

a policy that has a stated goal of two percent inflation but has not yet convinced the public

that the goal will be achieved. Market- and survey-based inflation forecasts suggest that the

two percent inflation target is not (yet) credible, presumably because there is some probability

that Abe or the Bank of Japan will change course. Thus we are measuring the effects of a two

percent inflation target times the probability that the target is achieved. We argue in section 5

that the Bank of Japan’s credibility problems are likely a product of its past actions and the
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interaction of Japan’s demographics and non-inflation-indexed pensions.

The current lack of credibility means that if the Bank of Japan does succeed in raising

inflation expectations to two percent, output effects are likely to be much larger than current

indicators suggest. Holding nominal rates fixed, full credibility would double the decline in

the real interest rate that has occurred thus far. We would therefore expect another boost

to GDP commensurate with our estimate of the monetary policy contribution to 2013 GDP

growth. In the medium-run the gains are likely to be even larger. But with current data it is

difficult to produce an estimate of this effect. For instance, long-run forecast revisions do not

allow us to distinguish monetary effects from structural reform expectations. In section 6 we

do, however, offer a brief roadmap to interpret future data releases and forecasts revisions. We

provide guidance to help distinguish between the effects of the monetary and structural reform

channel going forward.

2 Context

2.1 A brief history In the 1980s, Japan’s economy was the envy of other nations: GDP had

been growing rapidly for decades, the stock and property markets were booming, and Japanese

production techniques were widely regarded as superior.10 This all changed in the 1990s. From

December 1989 to August 1992, the Nikkei 225 fell almost 60 percent. Land prices in six large

Japanese cities fell by 50 percent from 1991 to 1996 and continued to decline thereafter. The

fallout from the bursting of these asset bubbles dragged down the economy. Economists have

often criticized the Bank of Japan for not responding more quickly to these asset price declines

and the resulting economic slowdown. By 1996, the Bank of Japan found itself effectively stuck

at the zero lower bound on nominal interest rates. Thus the Japanese experience in the 1990s

bears remarkable similarities to the period since 2008 in the U.S. and Europe.

Panel A of table 1 summarizes this story.11 After growing rapidly until 1991, annual

Japanese real GDP growth slowed to roughly one percent. Inflation fell to near zero, with

prices falling most years after 1998. Nominal interest rates fell more than inflation. To U.S.

10For background on the Japanese economy before 1990, see Ito (1992).
11This table is a deliberate updating of Krugman (1998), table 4.
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Table 1 – Macro summary statistics

Panel A: Raw data

Year Real GDP Unemployment CPI Money market
growth rate inflation interest rate

(% change) (%) (%) (%)

1974-1992 average 4.0 2.3 4.8 6.8
1993-2007 average 1.1 4.1 0.1 0.6
2008-2012 average -0.2 4.6 -0.2 0.2

Panel B: Adjusted for working age population

Year Real GDP per Multifactor Employment /
person age 15-64 productivity pop. age 15-64

(% change) (% change) (%)
Japan U.S. Japan U.S. Japan U.S.

1974-1992 average 3.1 1.5 - - 67.4 68.1
1993-2007 average 1.4 1.9 0.9 1.2 69.3 72.5
2008-2012 average 0.4 0.2 0.3* 0.8* 70.8 67.8

Sources for Japanese and U.S. data: See data appendix. *2008-2011 average.

observers, the Japanese unemployment rate remained puzzlingly low. Its peak during the 2008-

09 recession was 5.5 percent. But this reflects particular Japanese labor market institutions.

Many Japanese workers have de facto lifetime tenure in their jobs (Kato, 2001). Thus when

output falls, they remain employed.

Japan’s economy was hard hit by the 2008 recession. From its peak in the first quarter of

2008 to its trough in the first quarter of 2009, output fell 9.2 percent. Since then, recovery has

been incomplete. GDP in the last quarter of 2013 was still below that in the first quarter of

2008. In part this is because a nascent recovery in 2010 was reversed in 2011: GDP growth

swung from +4.7 percent in 2010 to -0.5 percent in 2011. A major culprit was the devastating

March 11th, 2011 Tohoku earthquake and tsunami. This disaster killed almost 20,000 people

and destroyed 275,000 homes (Schnell and Weinstein, 2012).

Poor headline GDP numbers in part reflect Japan’s low birth rate. The Japanese National

Institute of Population and Social Security Research projects that the Japanese population

peaked in 2010 and has since begun declining.12 Thus GDP per capita growth now exceeds

GDP growth. Furthermore, as Japan’s population has aged, the growth rate of the working

12See http://www.ipss.go.jp/p-info/e/psj2012/PSJ2012.asp.
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age population has generally been below that of the population as a whole. The number of

people age 15 to 64 peaked in 1995 at 87 million; by 2010 there were only 81 million. Given

these demographic trends, it is unreasonable to expect Japanese GDP growth to match that in

countries with growing populations, like the U.S.

A crude way to correct for the growth consequences of Japan’s demographics is to measure

the growth of GDP per person age 15 to 64. Columns 1 and 2 of panel B in table 1 do this

for Japan and the U.S. since 1974. With this adjustment, the Japanese growth slowdown is

less pronounced. And the Japanese economy’s performance relative to the U.S. is better than

some popular accounts would suggest. This is not to say that Japan did well. From 1992 to

2007 GDP per working age person grew 0.5 percentage points more slowly in Japan than in

the U.S. A comparison of multifactor productivity has similar implications: from 1992 to 2007

multifactor productivity grew 0.3 percentage points more slowly in Japan. Thus as of 2012,

Japan’s PPP-adjusted real GDP per person age 15 to 64 was only 71 percent of that in the U.S.

Columns 5 and 6 of panel B in table 1 compare the employment to population ratio for people

age 15 to 64 in the two countries. This ratio was lower in Japan than in the U.S. prior to the

2008 recession. But during the recession, the employment to population ratio fell sharply in the

U.S. while remaining fairly stable in Japan. So as of 2012, more of the working age population

in Japan is employed.

Slow growth, an enormous natural disaster, and a shrinking population are not the only

headwinds facing the Japanese economy. Japan also has a large sovereign debt burden. The

gross debt to GDP ratio rose from 66 percent in 1991 to 244 percent today. Net debt in 2013 is

an only somewhat less staggering 140 percent of GDP. This debt burden has thus far coexisted

with extraordinarily low nominal and real interest rates. As of February 19th, 2014 the nominal

interest rate on ten-year Japanese government bonds was 0.6 percent while expected ten-year

inflation (from inflation swaps) was 1.1 percent. Yet some economists fear that Japan is close

to the point at which investors will no longer tolerate an increasing debt to GDP ratio (e.g.,

Hoshi and Ito, 2012). This debt burden adds to the sense of many that the past twenty years

were two “lost decades.”
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2.2 The output gap Japan’s two decade stagnation was likely a product of both demand and

supply side problems. A clear separation is difficult. Financial sector problems, for instance,

affect both investment demand and firm marginal costs. But some decomposition is important;

if Japan’s problems were entirely the result of changes to potential output, then a monetary

regime change could have little real effect. In order to know what a demand side policy can

achieve, we need to know the size of Japan’s output gap.

Official estimates of Japan’s output gap are small. In its October 2013World Economic Out-

look, the IMF estimated that Japan’s 2013 output gap would be -0.9 percent. In its November

2013 Economic Outlook, the OECD estimated that Japan’s 2013 output gap would be positive

0.1 percent. These measures suggest that there is little role for demand side policy in Japan:

neither fiscal stimulus nor lower real interest rates will raise output if supply constraints are

binding. In this case, the only arrow of Abenomics that matters is the third.

The IMF and OECD measures, however, almost certainly have difficulty with Japan’s two

decade stagnation. Prolonged slumps can mean that conventional estimates of potential output

which use, for instance, a Hodrick-Prescott filter, interpret the slowdown in actual growth to

have been primarily a slowdown in potential output growth (Krugman, 1998). While the

IMF currently uses a production function approach, not a Hodrick-Prescott filter, to measure

Japanese potential output, its methods suffer from a similar problem: the IMF’s potential

output measure closely tracks forecast and actual output (figure 1(a)).13 Between 2008 and

2013, the IMF’s estimate of 2009 potential output growth fell from 1.7 percent to 0.3 percent.

The decline in the IMF’s estimate of Japanese potential output during the recent recession is

analogous to the Congressional Budget Office’s revision of its estimate of U.S. potential output.

In 2007, the Congressional Budget Office believed that potential output would grow at a 2.7

percent annual rate from 2007 to 2013. Now, in 2014, the Congressional Budget Office believes

it grew at a 1.7 percent annual rate.14 Whether this is desirable depends in part on the time

horizon of interest. A large part of the CBO’s revision to U.S. potential—and, we presume, to

13The IMF publishes a forecast for actual GDP and the output gap as a percent of potential in the World
Economic Outlook. We computed the implied level of potential output as Ypotential = Yactual

1+gap .
14See http://www.cbo.gov/publication/45068.
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Figure 1 – Japanese actual and potential output.

the IMF’s revision to Japanese potential—comes from lower investment (Jacobson and Occhino,

2013). A smaller capital stock certainly diminishes the level of output achievable at a given

point in time, but over several years, investment shortfalls can be made up. So it is not obvious

how much a period of lower investment should affect one’s view of what a demand side policy

can achieve in the medium-run. A historical example may clarify. Investment was low in the

U.S. throughout the 1930s. But in part because of stimulative monetary policy after 1933 and

stimulative fiscal policy during World War Two, the Great Depression does not appear to have

lowered potential or actual U.S. output in 1950.

Hysteresis effects in the labor market, such as high long-term unemployment and early

retirement, may also lower potential. But it seems likely that a prolonged boom could reverse

many of these effects. Ball (2009) finds that large demand expansions are associated with

declines in the natural rate of unemployment and, by implication, increases in potential output.

The CBO and the IMF measure potential output conditional on all resources being employed

at their current capacity. But for the purpose of evaluating the potential effects of a prolonged

demand side policy, we believe the correct measure of potential output conditions on resources

having been close to fully-employed for some time. Thus we do not believe that the IMF

measure—an output gap of -0.9 percent—is a good indicator of what sustained expansionary

monetary policy should aim for in Japan. We suspect that if Japanese output growth is high
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for several years, the IMF estimate of potential output will rise. If one disagrees with this

assessment, one may find the official, small measures of Japan’s output gap unproblematic. In

that case, one would expect little from monetary policy other than price effects. Presumably,

like us, Japanese officials do not hold this view; if they did, it is unclear why they would have

gone to the effort of staging a monetary regime shift.

We are not the first to struggle with estimating Japan’s output gap. Krugman (1998) also

argued that official estimates of Japan’s output gap were too small. Instead of relying on official

figures, he combines an estimate of Japan’s natural rate of unemployment with an estimate of

the Okun’s law coefficient in Japan. Krugman estimates Japan’s natural rate of unemployment

as 2.5 percent. This was Japan’s average unemployment rate in the decade from 1982 through

1991. Again using data from the 1980s, Krugman argues that Japan’s Okun’s law coefficient

is roughly six. These two estimates, combined with Japan’s 2013 unemployment rate (4.0

percent), suggest that the output gap in 2013 was roughly 6 × (4 − 2.5) = 9 percent.

Of course the unemployment rate in the 1980s may no longer be a good indicator of Japan’s

natural rate of unemployment. Even ignoring hysteresis effects, demographic changes, for

instance, have likely changed the natural rate.15 Another approach to estimating potential

output is to assume that output continues to grow at its pre-depression trend. This is the

approach taken by Romer (1999) for the Great Depression. We use Japan’s trend growth rate

of output per working age person from 1998 to 2006 to obtain a measure of Japan’s current

output gap. 1998 and 2006 are sensible start and end dates since the unemployment rate was

the same in these two years. Normalizing the trend by the working age population incorporates

Japan’s changing demographics since the 1990s. Figure 1(b) shows this trend along with actual

output. We assume that output was at potential in 2007. This suggests a 2013 output gap of

4.6 percent. Many observers would, however, argue that output in 2007 was below potential.

15Unfortunately, recent data are not well suited to estimating Japan’s natural rate: Japan’s inflation rate
over the past several years has been negative but not falling. This has unclear implications for the natural
rate. For instance, Ball (2006) and Blanchard (2000) suggest that the Phillips curve relationship in Japan may
be between the level of inflation and slack rather than the more conventional relationship between changes in
the inflation rate and slack. The challenges to estimating the natural rate of unemployment in Japan now are
similar to those that plague any such calculation for the U.S. in the 1930s. Just as in Japan now, low output
and employment in the 1930s U.S. coexisted with increases in the inflation rate (Romer, 1999).
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Okun’s law implies that the 2007 output gap was in fact 8 percent (figure 1(b)). Thus our

trend-based measure is biased towards underestimating Japan’s current output gap. Bias in

the other direction comes from effects of the 2008 recession and the 2011 tsunami on potential

output. As discussed above, it is not obvious that a potential output measure that responds

strongly to recessions is correct for our purposes. But the 2011 tsunami raises separate issues.

This disaster not only caused enormous physical destruction, it also led to the shutdown of all

Japanese nuclear power plants. This raised energy prices, with economy-wide negative effects

on aggregate supply (Schnell and Weinstein, 2012). Unfortunately, quantifying the effect on

potential output is difficult. A hint that it was small comes from the IMF’s October 2013

World Economic Outlook, which shows no slowdown in potential output growth between 2010

and 2011.

A final way to measure the output gap is to see what professional forecasters expected long-

run growth to be in 2007. Absent any large and expected demand side policies, these forecasts

are likely to measure observers’ best guess of trend growth. Like the previous measure, this

ignores any effects of the 2008 recession or the 2011 tsunami on potential output, but it may

also suffer from the opposite bias, in that forecasters may not have believed that the economy

would return to potential in 2013. In any case, this forecast is also shown in figure 1(b). It

suggests a 2013 gap of 10 percent, similar to that using the Okun’s law method. Therefore

these three measures suggest a large output gap in Japan, in the range of 4.5 to 10 percent.

3 2013 Impact

In this section, we examine the effect of Abenomics on the Japanese economy in 2013. First,

we consider how financial markets reacted. We focus on interest rates and the exchange rate.

Since models suggest that Abenomics will work by lowering the real interest rate,16 and to a

lesser extent by weakening the yen, these are relevant intermediate indicators of success. We

next examine whether actual inflation and output growth have responded.

16This is the main channel emphasized in old and new Keynesian models (Romer, 2012; Woodford, 2003).
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3.1 Financial markets Figure 2(a) shows nominal interest rates in Japan since 2007. Two-

year government bond yields were near zero before Abe took office, and they have changed

little since. By contrast, both ten-year and thirty-year government bond yields have fallen. As

of February 19th, 2014, the yield on ten-year Japanese government bonds is 0.61 percent, 25

basis points below the average yield in 2012. Thus any expectations of inflation induced by the

Bank of Japan have not led to higher nominal interest rates, even over quite long horizons.

Given small changes in nominal interest rates, expected inflation has been the primary

determinant of movements in real interest rates. Unfortunately, there is no ideal measure of

Japanese expected inflation. The market for inflation-linked Japanese government bonds is

too thin for these prices to be reliable (Mandel and Barnes, 2013). As a market measure of

Japanese inflation expectations, we instead use inflation swap rates. These are also not ideal,

since they are illiquid, and they incorporate potentially time-varying risk premia (Mandel and

Barnes, 2013). But we are reassured by the similarity of this measure of inflation expectations

with that derived from surveys of professional forecasters. In October 2012, the Consensus

Economics survey of professional forecasters showed average annual expected inflation in 2013

and 2014 of 0.65 percent. In the same month, the yield on two-year inflation swaps averaged

0.8 percent. A year later, in October 2013, two-year inflation expectations from Consensus

Economics had risen to 1.8 percent, while the yield on two-year inflation swaps had risen to 1.7

percent.17

An alternative approach to measuring Japanese inflation expectations, suggested by Krug-

man (2013) (following Mandel and Barnes, 2013), is to use uncovered real interest rate parity

and the purchasing power parity (PPP) condition to estimate Japanese inflation expectations

using U.S. inflation-linked bonds (TIPS).18 This calculation requires taking a stand on when the

17At longer horizons, there is a larger difference between the level of inflation expectations from Consensus
Economics and that from inflation swaps. But the change has been similar.

18Uncovered real interest rate parity implies that rjapan = rus + %∆e, where r is the real interest rate, e is
the real exchange rate, the price of U.S. goods in terms of Japanese goods, and %∆e is the depreciation required
for purchasing power parity to hold. Expressing the real interest rate as the difference between the nominal
interest rate (i) and expected inflation, this implies that πe

japan = ijapan− ius +πe
us−%∆e. Following Krugman

(2013), we assume that the real exchange rate will take ten years to get back to its January 2010 value. We
calculate the real exchange rate as EP∗

P where E is the yen-dollar exchange rate, P ∗ is the seasonally adjusted
U.S. CPI and P is the seasonally adjusted Japanese CPI.
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Figure 2 – Abenomics’ financial market effects. Abenomics begins at the red line, November 2012.
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Source: See data appendix.
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yen-dollar real exchange rate was consistent with purchasing power parity. We follow Krugman

(2013) in assuming the equilibrium exchange rate was that in January 2010. Uncertainty about

this leads to uncertainty about the level of expected inflation. But we are primarily interested

in the change after Abenomics began.

Figure 2(b) shows the behavior of inflation swaps and this alternative measure of inflation

expectations. All measures of inflation expectations were rising before Abenomics and rose

rapidly in the first half of 2013. Between October 2012 and April 2013, 10-year inflation

swap rates rose from 0.3 percent to 1.1 percent. The interest rate parity measure of inflation

expectations rose somewhat more. In October 2012 it was 0.8 percent; in January 2014, it

was 1.9 percent. Since, as we describe below, long-run inflation expectations of professional

forecasters are well below two percent, the interest rate parity measure—1.9 percent—may

overestimate the level of expected inflation. But we see it as confirming the basic insight

from our other measures: that Abenomics raised long-term inflation expectations in Japan by

roughly a percentage point.

The combination of steady or falling nominal interest rates with increasing inflation expec-

tations has meant a precipitous decline in real interest rates (figure 2(c)). We measure the real

interest rate as the difference between the nominal government bond yield and the inflation

swap yield. Between October 2012 and February 2014, the two-year real interest rate fell 1.7

percentage points, and the ten-year real interest rate fell 0.9 percentage points. The larger

decline in the two-year real interest rate was in part driven by the upcoming consumption tax

increases, which increased expected inflation.

The Bank of Japan’s higher inflation target is likely to affect the economy primarily through

its effect on real interest rates. But an important, secondary channel is the exchange rate.

Figure 2(d) shows the behavior of the yen-dollar exchange rate since 2007. After averaging

79 yen per dollar in the first ten months of 2012, the yen weakened rapidly, reaching 103 yen

per dollar in May. Prices changed little over this short period in Japan or its major trading

partners, so the Bank for International Settlements broad effective real exchange rate index

moved essentially one-for-one with the nominal rate (figure 2(d)).
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Abenomics also had dramatic effects on the stock market. Figure 2(e) shows the Nikkei 225

and the broader Topix index. Between October 2012 and May 2013, the Nikkei rose 65 percent

and the Topix 63 percent. Higher asset prices are one channel through which Abenomics may

help the Japanese economy. Most obviously, higher stock prices lead to more consumption and

investment. The stock price increase has also been taken by some to be an implicit forecast of

large long-run effects of Abenomics. We consider this argument in section 4.2.

We would like to know how much these changes reflect the effects of Abenomics and mon-

etary policy in particular. One source of evidence is announcement effects: if the Bank of

Japan’s new-found resolve to raise inflation drove the 2013 movements of interest rates, ex-

change rates, and the stock market, we should see large immediate reactions when the Bank of

Japan announced its new policies.

Table 2 shows the change in several financial market indicators in a 24-hour window around

dates of news about the Bank of Japan’s new monetary policy.19 On the first date, November

15th, 2012, then-candidate Abe argued that the Bank of Japan should conduct “unlimited

easing.”20 There was little change in nominal bond yields or inflation swap rates, but the

yen weakened by more than one percent and stock prices rose two percent. On the second

date, January 22nd, 2013, the Bank of Japan committed itself to a two percent inflation target

(Bank of Japan, 2013a). Since Abe had already called on the Bank of Japan to raise its inflation

target, this announcement had little new information. And despite Abe’s support of the Bank

of Japan’s new target, there was a widespread view that it lacked credibility. The Wall Street

Journal quoted the economist Joseph Gagnon saying: “It’s meaningless . . . The Bank of Japan

is very good at telling politicians it’s going to do a lot, and then doing nothing.”21 Consistent

with this interpretation, the yen strengthened and the Topix stock market index fell nearly half

a percent. Yields on government bonds and inflation swaps were essentially unchanged.

The third date is February 5th, 2013, when the Bank of Japan governor, Masaaki Shirakawa,

19Note that though inflation swap yields are shown in the table, their general lack of liquidity makes any
non-responses difficult to interpret. Inflation swap yields often only change once every few days.

20Financial Times.
21Wall Street Journal.
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Table 2 – Announcement effects

Date JGB Inflation swap Yen / $ TOPIX

2-yr 10-yr 30-yr 2-yr 10-yr
bp change bp change % change

11/15/12 -0.5 -0.9 2.8 0.5 0.0 1.14 2.07
1/22/13 -0.1 -0.8 -0.1 -0.7 3.2 -1.00 -0.44
2/5/13 -1.2 -2.9 -2.2 5.3 15.9 1.35 1.36
4/4/13 0.3 -11.4 -21.7 0.0 0.0 3.49 2.67

Notes: One-day changes in Japanese government bond (JGB) yields, inflation swaps, log nominal yen-dollar
exchange rate, and the Topix index following announcements or events on a given date. The dates are selected
as follows: on 11/15/12 then-candidate Shinzo Abe calls for “unlimited” easing; 1/22/13 is the Bank of Japan’s
inflation target announcement; 2/5/13 is the resignation announcement of the Bank of Japan governor Masaaki
Shirakawa (we use a 2-day change since it is unclear whether markets had already closed); 4/4/13 is the
announcement date of the Bank of Japan’s new quantitative and qualitative monetary easing policy.

announced that he would resign early. This was interpreted as evidence that the Bank of Japan

would soon be led by someone more sympathetic to bold monetary actions.22 Government bond

yields fell, inflation swap yields rose, the yen weakened, and stock prices rose.23

The Bank of Japan finally specified actions to reach its two percent inflation target on April

4th, 2013, the last date in table 2. These actions were dubbed “quantitative and qualitative

monetary easing” (QQME). They included a commitment to double the monetary base and the

Bank of Japan’s holdings of Japanese government bonds (JGBs) in two years. The statement

quite deliberately emphasized the newness of the policies; it referred to a “new phase of monetary

easing in terms of quantity and quality” (Bank of Japan, 2013b).

Markets were jubilant. Ten-year government bond yields fell 11 basis points, and thirty-

year yields fell 22 basis points. This was the largest one-day decline in the thirty-year yield

in almost a decade. Inflation swap yields were unchanged that day, presumably reflecting a

lack of trading volume. But in their next quote, both the two-year and ten-year inflation swap

yields rose 4 basis points. The April 4th announcement also had sizable effects on the yen and

the stock market. The 3.5 percent decline in the yen’s value against the dollar was the fourth

largest one-day depreciation since 1978. Thus a comparison of the January 22nd and April 4th

announcements strongly suggests that the mere announcement of an inflation target had much

22Financial Times.
23It is unclear whether this announcement came while markets were still open, so we use a two-day window.
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smaller effects than the announcement of actions which could make the target credible.24 In

any case, the announcement effects suggest that monetary policy was an important driver of

financial market behavior in 2013.

3.2 Inflation We now turn to an examination of actual inflation in 2013. Figure 3(a) shows

three measures of Japanese inflation, the CPI, the CPI excluding fresh food and energy, and

the GDP deflator. The overall CPI has risen since March 2013. The twelve-month percent

change from December 2012 to December 2013 was 1.6 percent. This was the highest inflation

rate in Japan since the 2008 energy price shock. Year-over-year CPI inflation was 0.3 percent,

0.5 percentage points above the December 2012 Consensus Forecast. Thus Abenomics ended

deflation in 2013. But a concern is that much of this inflation may have been driven by a

weaker yen and hence may not continue.
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Figure 3 – Japanese actual and expected inflation. Abenomics begins at the vertical line, November
2012. Source: See data appendix.

Energy and fresh food prices are especially sensitive to the yen’s value. The so-called core-

core CPI strips out both these categories. Figure 3(a) shows that this measure of the CPI has

also risen since March 2013, but by much less. In the twelve months from December 2012 to

December 2013, it rose 0.7 percent. A final measure of inflation, which has the advantage of

excluding all imports, is the GDP deflator. After years of steady decline, the GDP deflator was
24See Kuttner and Posen (2001) for a discussion of the announcement effects of earlier Bank of Japan

announcements. For more discussion of the effects of Abenomics announcements, see Ueda (2013).
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flat through most of 2013 (figure 3(a)). Notably, all these price measures have risen more in

2013 than they did between early 2005 to early 2007 when the yen depreciated by nearly 20

percent. While the comparison is imperfect because the 2013 depreciation was more rapid, it

does suggest that Abenomics’ effect on prices goes beyond pass-through.

Positive inflation is not yet firmly established, however. In January 2014, the last month

for which we have data, both the overall CPI and the CPI excluding food and energy fell. Con-

sistent positive inflation likely requires increases in nominal wages. Here the news is somewhat

encouraging. Including bonuses, nominal hourly earnings rose 0.4 percent from December 2012

through December 2013.25 Many workers’ wages are set in annual spring negotiations between

unions and employers.26 As this paper was being finalized, these negotiations were ongoing.

The extent to which firms grant workers wage increases depends in large part on their in-

flation expectations. We consider two proxies for firm inflation expectations in Japan: (1) the

expectations of professional forecasters and (2) the expectations of households. Professional

forecasters are likely to provide a useful proxy for the inflation expectations of large multi-

national firms. Such firms have the resources either to employ forecasters themselves or to

seek outside professional opinions. By contrast, Coibion and Gorodnichenko (2013) argue that

household inflation expectations are a good proxy for smaller firms’ expectations.

Figure 3(b) shows one-year-ahead and ten-year ahead inflation expectations of professional

forecasters from Consensus Economics, as well as one-year-ahead household inflation expecta-

tions from the Bank of Japan opinion survey.27 A surprising feature of these data is the level of

inflation forecast by Japanese households. Respondents to the opinion survey generally forecast

more than four percent inflation over the next year. Households also often say that inflation

over the past year exceeded four percent, even though Japan has not experienced four percent

year-on-year inflation since 1981. For our purposes, however, what matters most is the change

25Total cash earnings rose 0.5 percent while hours rose 0.1 percent.
26See Olivei and Tenreyro (2010) for a discussion of how synchronized wage setting affects monetary policy

effectiveness in Japan.
27The Bank of Japan opinion survey is a poll of approximately 4000 randomly-sampled individuals above

age 20. Individuals are sent a questionnaire in the mail, and the response rate, though variable, tends to be
around 55 percent. See Bank of Japan Opinion Survey.
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in these expectations.

Both household and professional inflation expectations have risen since late 2012 (figure

3(b)). The one-year inflation forecast from professional forecasters rose particularly fast in

early 2013, but this likely reflects the April 2014 consumption tax hike. Respondents to the

Bank of Japan opinion survey were instructed to ignore the consumption tax increase in forming

their inflation expectations, but professional forecasters received no such instruction.28

While the change in inflation expectations is encouraging, the level of inflation forecast by

professional forecasters, like inflation swap rates, suggests that the Bank of Japan’s target is not

(yet) fully credible. As of October 2013, professional forecasters expected 1.4 percent annual

inflation over the next ten years. (Recall that ten-year inflation swap yields are roughly 1.1

percent, figure 2(b).) This implies that the output effects we discuss below are the effects of an

imperfectly credible monetary policy change.

3.3 Comparison to Quantitative Easing We have argued that Japan’s recent monetary

policy announcements and actions had large effects on financial markets and both actual and

expected inflation. These effects are strikingly different from those of the Bank of Japan’s 2001

to 2006 experiment with quantitative easing (QE). What is the Bank of Japan doing now that it

did not do in 2001? On March 19th, 2001 the Bank of Japan announced its quantitative easing

policy. The announcement had three key features (Ugai, 2007): (1) the Bank of Japan would no

longer target an interest rate, but instead would target the excess reserves of commercial banks

held at the Bank of Japan—the Bank’s so-called current account balance. (2) Quantitative

easing would be explicitly state-dependent. It would continue until deflation ended. (3) The

Bank of Japan would purchase long-term government bonds.

The effects of this policy are clearly visible in figure 4(a), which shows a rapid acceleration

in narrow money (M0) growth after March 2001. Despite this massive increase in liquidity

provision, broad money growth changed little (figure 4(b)). And in the year following March

28To get a better sense of how Abenomics changed the inflation expectations of professional forecasters, one
can look at inflation expectations in October 2012 and October 2013. Since the consumption tax increase was
passed in June 2012, the difference between the earlier and later forecasts provides an estimate of the effect of
Abe’s new policies on inflation expectations. This measure of inflation expectations rose at all time horizons.
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2001, professional forecasters’ inflation expectations fell and the real exchange rate depreciated

only slightly. The real effects of quantitative easing appear to ultimately have been small (Ugai,

2007). Krugman (1998, 2000) and Eggertsson and Woodford (2003) argue that this is exactly

what one would expect of a policy that merely temporarily increases monetary aggregates

without changing expectations about inflation or future nominal rates. For quantitative easing

to be effective it must either lower nominal interest rates or raise expected inflation or both. In

general, this means it must be expected to persist even after the economy exits the zero lower

bound. By contrast, if quantitative easing is expected to be temporary, then it will likely have

little or no effect on expected future real interest rates and the broad money supply; consumers

will simply substitute cash for deposits while banks hold excess reserves.
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Figure 4 – Comparison of money growth during quantitative easing (QE) and Abenomics. Month 0
is March 2001 for quantitative easing and November 2012 for Abenomics. Source: See data appendix.

This appears to be what happened in the early 2000s. Quantitative easing was indeed

temporary. In early 2006 the Bank of Japan mopped up most excess reserves (see Blinder,

2010, figure 8); later that year it raised the uncollateralized call rate to 0.25 percent. In

absolute terms, the narrow money supply declined only slightly. But relative to its 1990s trend,

all of quantitative easing was reversed.

Figure 4 shows that Abenomics is different. Narrow money has grown much less during

Abenomics, but the broad money supply has grown much more. This is exactly what one
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would expect from a more credible monetary policy change. If, unlike in 2001, people now

expect lower future real interest rates, the resulting increase in credit demand will also lead

to money creation in the banking system. Thus the increase in the broad money supply. The

12-month growth rate of broad money is now (11/2013) at its highest level since August 1999.

Taken together, figure 4 is a striking confirmation of model-based predictions. Exactly as

predicted by Krugman (1998) and Eggertsson and Woodford (2003), a credible commitment to

future expansion is having effects that temporary changes in the narrow money supply did not.

3.4 Output Ending deflation and increasing inflation expectations are intermediate goals.

The ultimate target of Japan’s new monetary policy is higher output. Here we document the

turnaround of Japanese output in 2013. We then turn to the harder task of determining what

part of recent Japanese growth is due to Abenomics and to monetary policy in particular.

Figure 5(a) shows quarterly GDP growth at an annual rate in Japan since 2007. Performance

in 2013 was notably better than that at the end of 2012. Whereas quarter-on-quarter growth

was negative in the second and third quarters of 2012, output grew during each quarter of

2013, and particularly so in the first half of the year. Fourth quarter over fourth quarter, the

Japanese economy grew 2.6 percent in 2013; year-on-year it grew 1.5 percent.

However, the trend is negative: since the first quarter of 2013, growth has declined each

quarter. The principal problem was net exports. Figure 5(b) shows that the contribution of

exports to real GDP growth fell from 2.4 percentage points (at an annual rate) in the first

quarter of 2013 to 0.2 percentage points in the final quarter of the year. At the same time,

the contribution of imports fell from -0.7 percentage points to -2.4 percentage points. Put

differently, had the contribution of net exports been the same in the fourth quarter as it was in

the first, annualized fourth quarter growth would have been 4.6 percent rather than 0.7 percent.

We will return to the puzzling behavior of net exports below.

Figure 5(c) provides a different way of seeing recent performance. It plots average annual

GDP growth as well as the contributions of major components in 2013. For comparison, we also

show average growth rates for two subsamples: the lost decades excluding the 2008 recession
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(1995-200729) and the 2008 recession and recovery (2008-2012). 2013 growth has been strong

relative to these prior periods.
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Figure 5 – Panel (a) shows annualized quarter-on-quarter GDP growth since 2007. Quarters since
Abenomics began are marked in red. Panel (b) shows contributions to GDP growth by component for
each quarter during 2013. Panel (c) provides a comparison of contributions to GDP by component
during Abenomics (2012-2013), the lost decade excluding the Great Recession (1994-2007), and the
Great Recession (2007-2012). Contributions are calculated as in Japan’s national accounts. Panel (c)
also displays working-age adjusted GDP growth. Source: see data appendix.

As we noted in section 2, when making historical (and international) comparisons it is

important to adjust for Japan’s changing demographics. The right-most bars in figure 5(c)

show growth rates of output per person age 15 to 64. Since the 15 to 64 year old population

29We start this comparison in 1995, since official national accounts data for the level of GDP become available
in 1994.
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has been shrinking since 1995, this raises all growth rates. Population decline has, however,

been particularly rapid since 2006, so this adjustment makes performance under Abenomics

look more impressive: 2013 growth per working-age person was 3.1 percent, compared to 1.6

percent from 1995 to 2007 and 0.4 percent from 2008 to 2012.

Output growth in 2013 is almost entirely accounted for by consumption, which contributed

1.2 percentage points, and government spending, which contributed 0.9 percentage points.

Residential investment added another 0.3 percentage points. Non-residential investment, the

change in inventories, and net exports subtracted a total of 0.8 percentage points from growth.

3.5 Forecasts Without a counterfactual, it is difficult to say how much of 2013 growth was

due to Abenomics. We need to know what output would have been without Abenomics to

know the effect of Abenomics. As an estimate of this counterfactual, we first look to forecasts

from Consensus Economics made in late 2012, before Abe’s policies were fully known.

What complicates our analysis is that news of the 2012 recession arrived almost simultane-

ously with Abe’s first policy speeches. The first news of actual contraction came on November

12th, 2012, when preliminary GDP data showed that the economy contracted in the third quar-

ter of 2012 at a 3.5 percent annual rate.30 This news came just days before Abe’s “unlimited

easing” speech on November 15th.
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Figure 6 – 2012, 2013 and 2014 forecasts by survey date for GDP growth (panel a), and consumption
growth (panel b). The vertical line is the first announcement of Abenomics, November 2012.

30See http://www.esri.cao.go.jp/jp/sna/data/data_list/sokuhou/files/2012/qe123/pdf/jikei_1.pdf.
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Forecasters interpreted bad news about growth in 2012 to also be bad news about growth

in 2013. The GDP growth forecast for 2013 was revised down from 1.3 percent in October 2012

to 0.8 percent in November 2012. This is shown in figure 6, where we plot the evolution of

Consensus forecasts for GDP and consumption by survey date. Even in November the depth

of the 2012 recession was not fully appreciated. On November 28th, data for October retail

sales showed a larger than predicted 1.2 percent decline.31 While the 2012 growth forecast in

figure 6(a) did not decline in December, this reflects single-digit rounding error in the mean

forecast. The unrounded 2012 mean growth forecast fell from 1.84 percent in November to 1.80

in December. Forecasters read this as a negative signal for future growth: the 2013 growth

forecast deteriorated from 0.8 percent in November 2012 to 0.6 percent in December. Given

that so much was already known about actual 2012 GDP at this time, it is not surprising that

2013 forecasts moved more than 2012 forecasts.

Thus it is not obvious what forecasts provide the best counterfactual. Forecasts made

in early fall 2012, before Abe announced his polices, suffer from mistaken optimism about

growth in 2013. This means these forecasts are an over optimistic counterfactual. By contrast,

later forecasts, in December 2012, more accurately reflect the 2012 recession’s effect on the

2013 growth outlook but were made when then-candidate Abe was widely expected to win

the election and after some of Abe’s initial economic policy announcements. In particular,

by December 2012, Abe had forcefully called for more expansionary monetary policy. To the

extent that these announcements had a positive effect on the December Consensus forecasts,

we will underestimate the effect of Abenomics.

Evidence that the December forecasts include some positive announcement effects comes

from out-of-sample statistical forecasts. In table 3 we tabulate 2013 (year-on-year) growth

forecasts from autoregressive and vector-autoregressive (VAR) models estimated with data

through the fourth quarter of 2012. Columns 2 and 3 report the forecasts from an autoregressive

model of quarterly GDP growth. These two columns differ in that column 2 estimates the

model based on final data releases, whereas column 3 estimates the model based on professional

31Bloomberg
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forecasters’ December 2012 view of growth in 2011 and 2012. Columns 4 and 5 conduct the same

exercise using a VAR with quarterly GDP growth, CPI inflation, and changes in the ten-year

bond yield. We estimate all models with one to four lags (AIC and BIC criteria consistently

favor one lag) starting in 1996 when the zero lower bound began to bind.

The consistent result is that 2013 growth is forecast to be lower than thought by profes-

sional forecasters in December 2012. This is true even when one uses the data available to

forecasters at the time (columns 3 and 5). This suggests that professional forecasts include

positive expectations about the effects of Abenomics. While admittedly the standard errors for

the VAR forecasts are large (as they are for the Consensus forecasts), we are encouraged that

the forecasts do much better in 2012 than in 2013. Estimating the models through 2011 and

forecasting 2012 growth yields estimates ranging from 1.3 percent to 1.9 percent; actual GDP

growth was 1.45 percent.32

Table 3 – 2013 Growth forecasts from autoregressive models

Lags (=p) AR(p) VAR(p)

Final release
data

Forecast data Final release
data

Forecast data

1 -0.11 -0.17 -0.10 -0.09
2 0.01 -0.06 0.39 0.34
3 0.05 -0.04 0.59 0.46
4 0.04 -0.23 0.47 0.17

Notes: 2013 growth forecasts in percent based on autoregressive and vector-autoregressive models. Column
1 displays the number of autoregressive lags. Columns 2 and 3 display forecasts from autoregressive mod-
els of GDP growth estimated from 1996Q1 to 2012Q4. Column 2 uses actual data, whereas column 3 uses
professional forecasts made in December 2012 for 2011 and 2012. Columns 4 and 5 display forecasts from
vector-autoregressive models of GDP growth, CPI inflation, and changes in the 10-year bond yield estimated
from 1996Q1 to 2012Q4. Column 4 uses actual data, whereas column 5 uses forecast data for 2011 and 2012.

The VAR and forecast-based counterfactuals imply that Abenomics raised 2013 growth by

roughly a percentage point. Actual year-over-year growth was 1.5 percent compared to the 0.6

percent forecast by Consensus Economics in December 2012. This implies a 0.9 percentage point

effect of Abenomics on growth. As we argued above, we believe this estimate is conservative.
32The 2011 out-of-sample forecasts are much higher than the data, although this likely reflects the effect of

the Great East Japan Earthquake and tsunami.
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For instance, our most pessimistic VAR forecast suggests that 2013 growth would have been -0.2

percent. That would imply a much larger 1.7 percentage point contribution to 2013 growth from

Abenomics. Further confirming that Abenomics added at least a percentage point to growth is

an estimate from the IMF. In October 2013, the IMF argued that the entire package of policies

would add 1.3 percentage points to 2013 growth (International Monetary Fund (2013c), p. 49).

The IMF did not describe how it obtained this estimate, and it may now (in early 2014) be out

of date. Still, we are encouraged that it is close to our figures.

Figure 6 shows that the primary improvement in output relative to the December 2012

forecast was in consumption. The December 2012 Consensus forecast was for 0.3 percent

consumption growth; in fact—as indicated by the rapid improvement in the forecast over 2013—

consumption grew 1.9 percent. This difference alone accounts for a percentage point of output

growth. While not provided by Consensus Economics, a comparison to the OECD Economic

Outlook forecast suggests that government consumption growth exceeded expectations due

to Abe’s fiscal stimulus. At the same time, business investment (not shown) underperformed

relative to expectations. The December 2012 forecast was for 0.4 percent growth; actual growth

was -1.6 percent. This underperformance is mysterious since one would expect stimulative

monetary policy to have large effects on business investment. In our view, the most likely

explanation is that forecasters were simply over optimistic in December 201233 and/or already

incorporated positive announcement effects from Abenomics.

3.6 Which Arrow? While a conservative read of the evidence suggests that Abenomics in-

creased 2013 output by one percent, it is less clear whether this should be ascribed to the

monetary, fiscal, or structural arrow. In our view there are at least two compelling reasons

to believe that the third arrow has not yet been a major contributor. First, there has been

little if any structural reform passed, let alone implemented. Thus the third arrow would have

to work through anticipation effects, but it is not clear what consumers and firms anticipate.

Second, the improvement in growth and growth forecasts has coincided with a rise in prices
33For instance, if low 2012 growth reduced firm cash flows and these are needed to finance investment

because of credit frictions (Fazzari, Hubbard, and Petersen, 1988), then continuous downward revisions in the
2012 output forecast could trigger downward revisions in the 2013 investment forecast.
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and inflation expectations (figure 3). If anticipation of structural reforms were the dominant

driver of real effects, we should observe falling prices and inflation forecasts.

We therefore focus on disentangling the first and second arrows: how much of Abenomics’

boost to 2013 growth was due to monetary policy and how much to fiscal policy? This question

is as challenging as it is important. Fiscal policy was first discussed in December 2012 and was

formally announced in January 2013,34 the same month that the Bank of Japan announced its

two percent inflation target. Thus it is difficult to use timing to separate the effects of the two

policies. Instead, we focus on movements in different components of GDP.

To have any hope of disentangling the effects of these two policies, we need to say something

about the size of Abe’s fiscal stimulus. We compare the current IMF estimate of the cyclically-

adjusted primary budget balance to the IMF forecast before Abe’s fiscal stimulus was revealed.

In October 2012, the IMF forecast that Japan’s cyclically adjusted primary budget deficit as a

share of potential GDP would be 7.5 percent (International Monetary Fund, 2012). In October

2013, the IMF estimated it would be 8.5 percent (International Monetary Fund, 2013b). This

implies an unexpected fiscal stimulus equal to 1.0 percent of GDP in 2013.35

A case can be made, therefore, that there is little growth for monetary policy to explain in

2013. Suppose that Abenomics as a whole added one percentage point to 2013 output growth.

If there was one percent of GDP worth of fiscal stimulus, a multiplier of one would explain all

of this excess growth. Nonetheless, the behavior of consumption in 2013 strongly suggests that

monetary policy also contributed to growth.

Recall that 2013 consumption growth exceeded forecasts by 1.6 percentage points, enough to

contribute an entire percentage point to output growth. Consumption’s strength is difficult to

explain by fiscal policy. Unlike the U.S. stimulus in 2009 and 2010 (the American Recovery and

Reinvestment Act), little, if any, of Abe’s stimulus consisted of transfer payments or lower taxes

for households. Forty-eight percent of Abe’s supplementary budget was public investment, 32

34See SCMP and Bloomberg.
35See also, International Monetary Fund (2013a), p. 1. To be precise, this is 1.0 percent of potential GDP.

But since the IMF believes that actual Japanese GDP is close to potential, the difference is small.
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percent was private investment subsidies, and 14 percent was transfers to local governments.36

The remaining seven percent was medical and educational spending. So there was no direct

mechanism through which a larger budget deficit translated into higher consumption.

Evidence that the second arrow is not solely responsible for strong 2013 consumption growth

comes from the time-series pattern of consumption and government spending in figure 5(b).

Across quarters in 2013, there is a slight negative correlation between consumption growth

and government spending growth. If government spending were raising private consumption

through an old Keynesian multiplier effect, one would expect to see the opposite pattern.37

In addition to evidence against fiscal stimulus explaining consumption growth, there is evi-

dence for monetary policy explaining this growth. Consider the spending patterns documented

in Japan’s Family Income and Expenditure Survey. Among so-called ‘worker households,’

households with a member employed, real disposable income fell 1.3 percent between 2012 and

2013. This fits with the more rapid increase in prices than in wages documented in section 3.2

and with the lack of any substantial new government transfer payments. At the same time as

incomes fell, real consumption expenditures rose 0.9 percent, exactly as one would expect if a

lower real interest rate was inducing households to spend sooner rather than later. Furthermore,

from 2012 to 2013, the value of new loans taken rose nine percent.

The composition of consumer spending also suggests a role for monetary policy. Among

worker households, the largest positive contribution to consumer spending was in the trans-

portation category, especially spending on private vehicles. A similar pattern is visible in the

aggregate national accounts data. Consumption spending on durable goods rose 15.7 percent

from the fourth quarter of 2012 to the fourth quarter of 2013, while spending on semidurables

rose 3.9 percent and spending on services rose 1.9 percent. Spending on nondurables fell 0.5

percent.

Along with consumer durables, residential investment is likely to be one of the components

36These figures are based on Abe’s supplementary budget released in January 2013. See budget.
37Government spending could raise consumption through intertemporal substitution by raising marginal

production costs and inflation expectations and thus lowering real interest rates. However, evidence from
Wieland (2014) and Dupor and Li (2013) suggests that this mechanism is unlikely to be quantitatively important.
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of GDP most responsive to the real interest rate (Bernanke and Gertler, 1995). Here too, one

sees large effects. Fourth quarter over fourth quarter, real residential investment grew 10.4

percent. This is particularly remarkable given that Japan’s declining population presumably

reduces demand for new housing.

Some of the increase in durables purchases and private residential investment may be driven

by the upcoming consumption tax increase. In April 2014, Japan’s consumption tax will rise

from five percent to eight percent. The tax increase is widely thought to be leading consumers

to pull forward purchases. The tax increase applies to houses as well consumption goods, so its

effects are also likely to show up in residential investment. Furthermore, a similar consumption

tax increase occurred in April 1997, and it appears to have pulled forward durables purchases.38

We doubt, however, that the upcoming tax increase is a major contributor to the increase

in household spending. Most obviously, it has been expected since 2012, yet forecasters in

December 2012 did not expect significant consumption growth in 2013. Therefore it seems

implausible that the consumption tax increase can explain why year-over-year consumption

growth exceeded December 2012 forecasts by 1.6 percentage points. Furthermore, consumption

growth was particularly strong in the first two quarters of 2013 (figure 5(b)), but intertemporal

substitution in advance of the tax increase ought to have had larger effects later in the year.

In our view, it is more plausible that the consumption tax increase explains some part of

the residential investment boom. But even here, there is a strong hint that monetary policy

mattered: from December 2012 to June 2013, the percent of borrowers choosing fixed rather

than variable rate mortgages increased by almost 10 percentage points.39

Overall we believe there are plausible reasons to attribute much of the increase in consump-

tion to monetary policy. If we simply assign all of the consumption increase relative to the

forecast counterfactual to the monetary arrow, then Japan’s new monetary policy raised 2013

output growth by roughly a percentage point. This might be an overestimate, insofar as some

excess consumption growth came from other causes and was spent on imports. But it might

38Fourth quarter over fourth quarter, in 1996 real GDP rose 3.4 percent, consumer durables 12.0 percent,
and residential investment 17.4 percent.

39See Wall Street Journal.

29

http://blogs.wsj.com/economics/2013/09/19/japan-condo-sales-flying-high-on-abenomics


also be an underestimate, insofar as it ignores the likely small but positive effects of monetary

policy on residential investment and net exports.

Take one percentage point as our estimate of the contribution of monetary policy to 2013

growth. Together with fiscal stimulus of one percent of GDP and a multiplier of one, this would

imply a total Abenomics effect of two percentage points.40 That is much larger than the 0.9

percentage point difference between actual growth and the Consensus Economics forecast in

December 2012. But, as we noted above, this is a conservative counterfactual. If instead we

use the most pessimistic forecast from the autoregressive models in table 3, -0.2 percent, then

Abenomics raised GDP growth by 1.7 percentage points, close to the above calculation. In

short, while one can make a case that monetary policy added little to 2013 growth, one can

also argue that it added roughly a percentage point to GDP. This large confidence interval

reflects the difficulty of disentangling simultaneous monetary and fiscal changes. Nevertheless,

we find compelling evidence in favor of some positive effects of monetary policy.

3.7 Discussion The above analysis implies that the effects of Japan’s new monetary policy

in 2013 were modest relative to the output gap. An important reason why the effects were

not larger is the behavior of net exports. Despite the 20 percent depreciation of the yen in

spring 2013, real net exports deteriorated over the year (figure 5(b)). Of course, that nominal

net exports fell is unsurprising. Whether a currency depreciation raises nominal net exports

depends on the Marshall-Lerner condition. Assuming that net exports are initially zero, the

sum of import and export elasticities must exceed one in order for depreciation to raise nominal

net exports. This condition is unlikely to be satisfied immediately, but is generally assumed

to hold in the long-run. Initially there is little response of quantities, so price effects dominate

and the trade balance deteriorates. But long-run elasticities are larger, so eventually quantities

adjust and nominal net exports rise above their pre-depreciation value. This is the so-called

J-curve (Magee, 1973; Bahmani-Oskooee and Ratha, 2004). Japan is still on the downward

slope. Nominal net exports fell from minus 2.4 percent of GDP in the first quarter of 2013 to

40Auerbach and Gorodnichenko (2014) provide estimates of the government spending multiplier in Japan.
Their estimates suggest large uncertainty about its current value.
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minus 3.7 percent of GDP in the fourth quarter of 2013.

In the real national accounts data, separate price deflators are used for each component of

real GDP, including imports. So the price effects that have driven down Japan’s nominal trade

balance are taken out. Yen depreciation cannot explain why real net exports have subtracted

from Japanese real GDP growth in 2013. Quite the opposite. As long as the elasticities of export

and import volumes with respect to the real exchange rate are positive, a real depreciation

should lead to some increase in export volumes and some decrease in import volumes.

In fact, year-over-year in 2013, export volumes (real exports) rose only 1.6 percent while

import volumes rose 3.4 percent. Part of the explanation is that Japanese trade quantities ap-

pear to be quite inelastic with respect to yen movements. Japanese exports are overwhelmingly

manufactures. In 2013, 73 percent of goods exports were in the categories of “manufactured

goods,” “machinery,” “electrical machinery,” and “transport equipment” (e.g. motor vehicles).

These are sectors in which so-called pricing to market is likely. Exporters of manufactures are

likely to set prices in foreign currency. These prices will be set for a variety of competitive

reasons (e.g. to maintain market share) and will thus be relatively unresponsive to short-run

changes in the yen’s value.41 An older literature suggests that such pricing to market is more

prevalent among Japanese exporters than it is among other countries’ exporters (Dominguez,

1999; Gagnon and Knetter, 1995).

Consider one of Japan’s largest exports: automobiles. Gagnon and Knetter (1995) (table

6) find that between 1978 and 1983, when the real value of the yen fell 39 percent against the

dollar, the real retail price of a Honda Civic fell only 7 percent. Casual observation suggests

a similar phenomena today. Japanese cars sold in the U.S. are not 25 percent cheaper now

than they were in 2012. Such pricing to market can explain why Japanese exports have not

risen more. The number of Japanese cars exported, for instance, rose only 1.3 percent between

December 2012 and December 2013.

Short-run elasticities may if anything be smaller for imports. Hooper, Johnson, and Marquez

(2000) estimate that the short-run elasticity of Japanese imports with respect to the exchange

41There is a large literature on pricing to market. See Krugman (1987) and Atkeson and Burstein (2008).
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rate is only -0.1. This estimate is based on historical data, but it is unlikely that recent

changes have improved matters. In 2013, fossil fuels accounted for 34 percent of Japan’s

imports, equivalent to 5.7 percent of Japanese GDP. By contrast, in 2004, energy imports

were only two percent of GDP. The change has been driven by the rise in the world price

of oil and the 2011 tsunami. Prior to the tsunami, Japan produced roughly a quarter of its

electricity from nuclear power. All nuclear reactors are now shut down, with fossil fuel imports

substituted. Unfortunately for the trade balance, demand for imports—including fossil fuels—

is quite inelastic. From December 2012 to December 2013, for instance, the quantity of oil

imported rose 0.2 percent despite a 19 percent increase in the yen price of oil.

Aside from net exports, the effects of a weaker yen on real GDP are ambiguous. On the

one hand, as documented in section 3.2, a weaker yen is a major reason why deflation ended in

2013. By raising actual inflation, yen weakness likely contributed to higher expected inflation

and thus lower real interest rates. On the other hand, a weaker currency has direct negative

effects on aggregate demand. More resources spent on imported goods mean fewer resources

spent on domestic goods.

Thus, at least in Japan, currency depreciations appear to be a less effective short-run tool

to jump-start an economy at the zero lower bound than originally anticipated.42 If the yen’s

current level proves persistent, however, it is likely that firms and consumers will change their

behavior in ways that significantly lower imports and raise exports. Thus as long as yen

weakness persists, it is reasonable to expect net exports to contribute to medium-run growth.

4 Medium-Run to Long-Run Outlook

The previous section discussed the behavior of Japanese output and inflation in 2013. We

argued that Abenomics as a whole likely added between 0.9 and 1.7 percentage points to 2013

growth, with strong, though circumstantial evidence, that monetary policy explains part of

this gain. But proponents of Abenomics hope for more than one good year. Presumably the

ultimate goal is to close Japan’s output gap.

42For instance, McCallum (2000) and Svensson (2003) argue for currency depreciations to jump-start an
economy at the zero lower bound, along with other measures such as price level targeting.
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There are two distinct questions here. First, does Abenomics, and the monetary policy

regime change in particular, pass a cost-benefit test? Do expected benefits, even if small,

exceed costs? To that our answer is a likely yes. A different question is whether Japan’s

monetary policy is likely to have large output effects, perhaps large enough to close the large

(and, as we shall see, possibly growing) output gap of 4.5 to 10 percent that we found in section

2.2. To that, our answer is that it is too soon to tell, but that there is of yet little evidence of

effects this large.

We look at four sources of evidence on the medium to long-run effects of Abenomics: pro-

fessional forecasts, the stock market, a comparison with Franklin Roosevelt’s regime change,

and Keynesian models. Unfortunately, each of these sources of evidence has problems, and

they do not paint a consistent picture. In particular, current data and professional forecasts

are inconsistent with the larger effects suggested by the analogy to the U.S. in 1933 and new

Keynesian models.

It is worth emphasizing again that we take Abenomics’ effect on inflation expectations as

given. Inflation expectations have not (yet) risen to two percent (section 3). As we discuss

further in section 5, if Japan’s new inflation target becomes more credible, its positive effects

will likely be larger.

4.1 Forecasts We first consider an obvious source: professional forecasts. In particular, we

examine long-run forecasts from Consensus Economics. Figure 7(a) shows that between October

2012 and October 2013, professional forecasters not only raised their level forecasts for GDP,

they also raised their long-run growth forecast from 0.9 percent to 1.1 percent. Output in 2022

is predicted to be 3.1 percent above the pre-Abenomics forecast. Importantly, in October 2012,

Japan had already legislated the 2014 and 2015 consumption tax increases, so the forecast

change from October 2012 to October 2013 measures only the effects of Abe’s new policies.

Whether this forecasts revision is good or bad news depends on one’s perspective. It suggests

a greater than three percent output gain in perpetuity. That is a large gain for any economic

policy, particularly one with few obvious costs. On the other hand, these forecasts suggest little
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Figure 7 – Actual and forecast output and consumption. Forecasts are from Consensus Economics.
Abenomics begins at vertical red line (2012).

prospect of closing Japan’s output gap. As a benchmark, we plot forecasts made in late 2007.

In section 2.2 we argued that this provides a reasonable measure of the output gap. With this

metric, output was 10 percent below potential in 2012. As of late 2012, this gap was projected

to grow to 13 percent in 2017. While Abenomics is projected to raise long-run growth, current

forecasts still show this gap widening to 11 percent in 2017. Put differently, forecasters do

not expect Abenomics to close the gap with their 2007 view of Japanese economic prospects.

If one had hoped that Japan’s monetary regime change would eliminate Japan’s demand side

problems, this is disappointing news.43

The forecasts for consumption, non-residential investment (not shown), and industrial pro-

duction (not shown) have similar implications. A one percent level gain is projected for con-

sumption, but that is not large enough to close the gap with the late 2007 projection. Con-

sumption is forecast to grow less than output, presumably because forecasters expect a weaker

yen to raise real net exports. Business investment in 2012 is more than 20 percent below the

2007 projection, and, while Abenomics has led to upward forecast revisions, the change is too

small to close this gap.

The forecast revisions we document here appear to be consistent with those of the general

43Similar implications obtain from the Okun’s law calculation of the output gap discussed in section 2.2. As
of October 2013, the IMF forecasts that Japanese unemployment will be above 4.2 percent through 2018 (the
end of the forecast horizon), implying a persistent 10 percent output gap (International Monetary Fund, 2013c).
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public. We examine the output expectations of individuals in the Bank of Japan opinion

survey and firms in the Tankan business survey.44 Respondents to the Bank of Japan survey

are pessimistic both before and after Abenomics. Pre-Abenomics, in September 2012, only

5.3 percent of respondents expected their income to rise over the next year, and 45.8 percent

expected it to fall. In December 2013, 8.1 of respondents expected their income to rise, and

37.8 percent expected it to fall. So there is improvement. But since 80.9 percent of respondents

in December 2013 expect prices to go up (either slightly or substantially), at least 72.8 percent

of the polled population expect their real income to fall. By comparison, only 47 percent of

respondents to the August 2013 U.S. Michigan consumer survey expect their real income to fall

over the next year.

In the December 2013 Tankan survey, we examine whether firms describe business conditions

as favorable or unfavorable, and whether firms say there is excess demand or excess supply for

products and services. Net favorability ratings are now positive for the first time since the

financial crisis. They are at their early-2007 level. But unsurprisingly, the current figures are

some distance away from the very positive levels of the late 1980s. Responses to the excess

supply question show that in 2013, instances of excess supply fell and those of excess demand

rose. On net, excess supply still exceeds excess demand, but on this question responses have

improved over their early 2007 levels.

These three sources of forecasts suggest cautious optimism. But at least so far, there are not

signals of a dramatic break with the growth rates of the 1990s and 2000s. Of course, a limitation

of this evidence is that it is difficult to know what part of Abenomics is driving forecast revisions.

Upward revisions could reflect forecasters’ belief that growth-enhancing structural reforms will

take place. Or perhaps forecasters think that monetary policy will increase growth, even in the

long-run. The fact that long-run inflation forecasts have risen certainly points to an important

role for monetary policy, since structural reforms would presumably lower expected future

prices. But we cannot rule out the possibility that the real side is (in the long-run) primarily

44The Tankan survey polls a sample of 10,000 private enterprises with more than U20 million in capital for
quantitative and qualitative data.
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determined by structural reforms while the nominal side is primarily determined by monetary

policy.

Even as an indicator of the effects of Abenomics as a whole, these forecasts are not definitive.

Economic forecasters have no crystal ball, and their past experience could be a misleading guide

to the effects of a large-scale policy change. Previous work has shown that forecasters may be

slow in updating to news (Coibion and Gorodnichenko, 2012). In appendix tables 5 and 6 we

show that short- and long-run professional forecast revisions have historically been reasonable

in the sense that they were unbiased. In other words, when GDP growth forecasts are revised

from 0.5 percent to 1 percent, our best guess is that actual GDP growth will be 1 percent. This

makes us sufficiently confident to present the forecast data here, but it does not establish that

the forecasts will be good guides to Japan’s future.

4.2 Stock market The small changes in forecasts of professionals and households may seem

surprising given Japan’s dramatic stock market boom. Between October 2012 and December

2013, the Nikkei 225 rose by 77 percent and the broader Topix index by 70 percent. Does this

not suggest much larger real effects of Abenomics than implied by professional forecasts? To

answer this question, we investigate how well stock prices forecast dividend growth.

To provide intuition for our exercise, we use the Gordon growth formula: when dividends

D grow at a constant rate g and are discounted at a constant rate r, then the stock price is

given by

P =
D

r − g
. (1)

Thus, prices should be proportional to dividends, holding r and g constant.

In 2013, stock prices rose much faster than dividends. The MSCI Japan index, which has

a long history of dividend data, has risen by 76.9 percent from October 2012 to December

2013 but nominal net dividends only rose by 9.1 percent since the third quarter of 2012. This

suggests that either r has fallen or g has risen. But only an increase in growth rates would

imply large real output effects. If discount rates (r) fall, for instance, because investors become
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less risk averse or irrationally exuberant, then stock prices may not forecast real growth.45

One should keep in mind the limits of this exercise: the stock market, at best, forecasts

dividend growth and not necessarily GDP growth. These series differ notably: dividends are

much more volatile than GDP. Since 1980 the standard deviation of annual dividend growth

(22.3 percent) is nine times that of GDP growth (2.5 percent). For instance, in 2009 real GDP

fell by 5.5 percent while dividends declined by 36.2 percent. The overall correlation between

year-on-year GDP growth and dividend growth is quite low—only 0.14 since 1980. Thus our

exercise allows us only to make qualitative statements about forecasts of future GDP growth.

We follow Campbell and Shiller (1988) to determine how well the stock market has histori-

cally forecasted dividend growth in Japan.46 We define the (ex-post) discount rate Rt+1 as the

value that makes current prices equal to discounted future prices plus dividends, Pt ≡ Pt+1+Dt+1

Rt+1
.

This implies that the discount rate is identical to the ex-post return. Log-linearizing this equa-

tion and solving forward for h periods yields the Campbell-Shiller decomposition

dt − pt =
h−1∑
j=0

ρjrt+j+1 −
h−1∑
j=0

ρj∆dt+j+1 + ρh−1(dt+h−1 − pt+h−1). (2)

Here dt − pt is the log dividend-price ratio, rt+j+1 are future log discount rates, ∆dt+j+1 is log

dividend growth, and ρ = 1
1+exp{d−p} < 1 is a constant. For large h, and in the absence of

bubbles, the last term will be close to zero. Thus, as a matter of accounting, low dividend-price

ratios must be followed by either lower future discount rates (i.e., lower future returns) or higher

dividend growth. One can determine the importance of each component with the regressions,

h−1∑
j=0

ρjrt+j+1 = ahr + bhr (dt − pt) + εhr,t (3)

h−1∑
j=0

ρj∆dt+j+1 = ahd + bhd(dt − pt) + εhd,t. (4)

These regressions answer the following question: Given that stock prices have risen faster than

45Note that our use of the term “discount rates” encompasses both rational and behavioral elements as in
Cochrane (2011). It should thus be thought of as a residual: any price movements we cannot explain with
dividend levels or dividend growth will necessarily show up in discount rates.

46The first study we are aware of that tests for predictability of returns using the dividend-price ratio in
Japan is Campbell and Hamao (1992).

37



dividends in 2013, should we expect higher growth (higher g in (1)) or lower discount rates

in the future (lower r in (1))? In other words, we are asking how well the stock market has

historically forecasted growth. Note that for large enough h (and absent bubbles), we should

find that bhr − bhd = 1. Further, the size of the coefficients determines the relative importance of

discount rates versus dividend growth: If bhr ≈ 1 then the dividend-price ratio forecasts discount

rates (returns); if bhd = −1 then the dividend-price ratio forecasts future dividend growth. In

their seminal work, Campbell and Shiller (1988) show that in the U.S., the dividend-price ratio

almost exclusively forecasts discount rates and not dividend growth, i.e., bhr ≈ 1 and bhd ≈ 0.

Table 4 tabulates the coefficients bhr and bhd at horizons of 10, 15, and 20 years for gross and

net returns. Like Campbell and Shiller (1988), we find that the dividend-price ratio strongly

forecasts discount rates (returns), with bhr ≈ 1. By contrast, estimates of bhd are always close to

zero and typically insignificant. If anything, the positive estimates of bhd imply that high prices

relative to dividends forecast lower future dividend growth. What does this mean? If bhd = 0,

then prices have historically reverted to a level consistent with dividends. Since dividends rose

by approximately 9.1 percent in 2013, our best (long-run) forecast for future prices is that they

will fall until they are 9.1 percent above those in November 2012. Thus, this exercise suggests

caution in interpreting high stock prices (relative to dividends) as an implicit forecast of future

dividend growth, even leaving aside the issues of linking dividend growth to GDP growth.

Table 4 – Campbell-Shiller decomposition

h = 10 years h = 15 years h = 20 years

bhr bhd bhr bhd bhr bhd
Net returns 0.97∗∗ 0.03 1.23∗∗ 0.08 1.13∗∗ -0.03

(0.17) (0.16) (0.10) (0.09) (0.10) (0.05)
Gross returns 0.95∗∗ 0.07 1.19∗∗ 0.13∗ 1.10∗∗ 0.04

(0.16) (0.12) (0.11) (0.06) (0.10) (0.04)
N 133 133 113 113 93 93

Notes: bhr is the slope estimate of a regression of future realized returns,
∑h−1

j=0 ρ
jrt+j+1, on the log dividend-

price ratio dt − pt. bhd is the slope estimate of a regression of future realized dividend growth,
∑h−1

j=0 ρ
j∆dt+j+1,

on the log dividend-price ratio dt − pt. The “net returns” row shows results for dividends net of taxes. The
“gross returns” row shows results for gross dividends. ρ = 0.9874 based on historical mean of dividend-price
ratio. Newey-West standard errors are in parentheses (bandwidth = h). + p<0.10, ∗ p<0.05, ∗∗ p<0.010.
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The stock market, at least unconditionally, gives no reason to expect future rapid growth

in Japan. It is more likely that Japan will see falling stock prices than higher dividend growth.

Or so the history suggests. To argue that the recent behavior of the stock market forecasts

future growth, one needs to argue that this robust historical relationship does not hold today.

4.3 The Roosevelt analogy Given uncertain predictions from professional forecasts and the

stock market, it is natural to turn to history as a guide to the prospects for Japan’s monetary

regime change. The analogy most often discussed is to Franklin Roosevelt’s monetary policy

regime change in spring 1933. This is far from the only possible analogy: for instance, one might

fruitfully compare current Japanese policies to disinflation efforts in the U.S. and Europe in

the early 1980s and to other countries’ efforts to reflate in the 1930s. But given its prominence,

we focus on the analogy to the U.S. in 1933.

The U.S. recovery after Franklin Roosevelt’s inauguration in March 1933 is widely inter-

preted as evidence for the effectiveness of monetary policy regime changes—with direct impli-

cations for Japan (Temin and Wigmore, 1990; Eggertsson, 2008, Romer, 2013).47 And it is

not only outside observers who have found the 1933 analogy useful. In a speech on December

25th, 2013, the Bank of Japan governor, Haruhiko Kuroda, argued that the U.S. economy’s

response to Roosevelt’s actions shows that monetary policy can quickly raise inflation expec-

tations (Kuroda, 2013). In the rest of this subsection we explore the extent to which this

comparison is warranted: does 1933 indeed have lessons for Japan today?

Two obvious similarities have motivated comparisons. First, in 1933 in the U.S., as in Japan

in 2012, the economy was suffering from deflation, the output gap was large, and monetary

policy was constrained by the zero lower bound. Second, Franklin Roosevelt, like Shinzo Abe,

attempted a monetary policy regime change. He combined actions and words to convince the

public that deflation would be replaced by moderate inflation. But of course the scale of the

economic problems that confronted each leader was quite different. Roosevelt’s inauguration

followed three years of continuous large declines in output and prices. In 1932 alone, real GDP

fell 13 percent and the CPI fell 10 percent. By contrast, over 14 years, from 1998 to 2012, the
47Also see this op-ed by Barry Eichengreen (http://english.caixin.com/2013-02-18/100491854.html?p2).
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cumulative decline in the Japanese CPI was 4 percent.

Figure 8 shows the path of industrial production before and after Roosevelt and Abe took

office. It makes clear why the Roosevelt example inspires optimism about Abenomics. In

the four months following Roosevelt’s inauguration, seasonally adjusted industrial production

rose 57 percent. This initial expansion persisted: real GDP growth from 1934 through 1936

averaged 11 percent. Many economists have argued that this growth was primarily explained

by the effects of Roosevelt’s monetary policy on inflation and output expectations (Temin and

Wigmore (1990), Romer (1992), Eggertsson (2008)).
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Figure 8 – Industrial production in the U.S. and Japan after Franklin Roosevelt took office in March
1933 and Shinzo Abe took office in December 2012. Industrial production is indexed to be 100 in the
month that each leader took office.

The lesson usually drawn from this episode is thus that regime changes can have large,

sustained effects on output. It suggests that Japan’s new monetary policy could have large

output effects. But it also raises a puzzle: why did Roosevelt’s actions have large, immediate

effects in a way that Abe’s policies have not? One answer is that Roosevelt’s policy change

was much larger. In appendix B, we provide a detailed comparison of the change in the real

interest rate in Japan now with that in the U.S. between 1932 and 1934. Using inflation swaps

as a measure of expected inflation, ex ante ten-year real interest rates fell 0.9 percentage points

between October 2012 and February 2014 in Japan. An analogous calculation, detailed in

appendix B, implies that real interest rates fell by two to four percentage points in the U.S.

between 1932 and 1934.
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This exercise suggests that the change in the real interest rate in the U.S. in 1933 was

between two and four times as large as that in Japan in 2013. Therefore all else equal, one

might expect the effects of Abenomics to be only a quarter to one half as large as those of

Roosevelt’s actions. But this only resolves part of the puzzle. Abenomics has achieved far less

than half or even a quarter of U.S. growth after 1933. The optimistic view is that this puzzle

will be resolved by future rapid growth in Japan; perhaps the difference between Japan now

and the U.S. in 1933 is simply in the lags with which a monetary regime change affects the

economy. We are more inclined towards the pessimistic view that 2013 data reflect fundamental

differences between the current situation in Japan and that in the U.S. in 1933.

4.4 Keynesian models Like history, models are a natural place to turn for evidence on the

effects of a new macro policy. Both old and new Keynesian models suggest that monetary

policy can have large effects even in any economy with nominal interest rates at the zero lower

bound. For instance, Krugman (1998) and Eggertsson and Woodford (2003) use old and new

Keynesian models to argue in favor of raising inflation expectations when nominal interest rates

are constrained by the zero lower bound.48

We first use the baseline new Keynesian model from Woodford (2003, Ch. 4). It consists

of an Euler equation, a new Keynesian Phillips curve, and an interest-rate rule. It implies the

conventional IS relationship

ŷt = −σEt

∞∑
s=0

rt+s + ŷ∞, (5)

where ŷt is the deviation of output from steady-state, rt+s is the ex-ante one-year real interest

rate from t+s to t+s+1, and σ is the intertemporal elasticity of substitution. In this model, the

(peak) change in output from reducing the annualized ten-year real rate by r is dY
dr

= −10σ.

Since typical calibrations set σ between 0.5 and 1 (e.g., Eggertsson and Woodford (2003);

Christiano, Eichenbaum, and Evans, 2005; Smets and Wouters, 2007), the 0.9 percentage point

48Here we focus entirely on the models’ predictions for monetary policy. To the extent that fiscal multipliers
are large and that structural reforms have expansionary effects through wealth and credit effects (e.g., Fernández-
Villaverde, Guerrón-Quintana, and Rubio-Ramírez (2011) and Wieland (2014)), these calculations should be
viewed as conservative model-implied estimates of Abenomics’ total effects.
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decline in the ten-year real interest rate49 should raise output by 4.5 to 9 percent. Since there

are no sources of persistence in this model, the output effect should be immediate.

As a second example, consider the Smets and Wouters (2007) model. This is a medium-scale

new Keynesian model that incorporates, among other features, capital, habits, sticky-wages,

price- and wage-indexation, and interest-rate smoothing. We take the estimated parameters in

Smets and Wouters (2007) as given and conduct the following experiment. First, we subject

the model to a discount factor shock such that the zero lower bound binds for eight quarters—

the maximum duration for which a unique equilibrium exists in the model. Next we add a

one-standard-deviation monetary policy shock and calculate the difference in outcomes with

and without the monetary shock. We are particularly interested in two numbers: the change in

10-year real interest rates, dr, and the maximum change in output due to the monetary shock,

dY . We then calculate the peak interest-rate semi-elasticity of output, dY
dr
. The result is -7.5

after five quarters. Based on the 0.9 percentage point decline in 10-year real interest rates, this

model predicts an increase in output of 7.5 × 0.9 = 6.75 percent after five quarters.

Unlike the baseline new Keynesian model in Woodford (2003, Ch. 4), the effects of a real

interest rate change in the Smets-Wouters model are not literally immediate. But they happen

more quickly than is consistent with Japanese data. Most of the decline in Japanese real

interest rates had occurred by late spring 2013, but output does not look as if it will be 6

percent higher in summer 2014. Thus conventionally calibrated new Keynesian models suggest

much larger—or at least faster—gains than are currently apparent in the data or in professional

forecasts.

Like the new Keynesian IS curve, an old Keynesian IS curve suggests large effects of a

change in the real interest rate. But since (some) old Keynesian models are purely backward

looking, they can do a better job of matching an initially small output gain in 2013. Consider

the old Keynesian IS curve suggested by Ball (1999): yt = λyt−1 − rt−1, where yt is the natural

log of output in year t. Ball (1999) calibrates λ to be 0.8.50 Assuming that the reduction in

49This is the decline in figure 2(c) between October 2012 and February 2014.
50Ball (2006) argues that λ is 0.6 in Japan. For comparison with the new Keynesian models calibrated with

U.S. data, we use λ equal to 0.8.
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ten-year bond yields is spread out equally over time, this implies an output gain of 4.3 percent

after ten years.51 Because the IS curve is purely backward looking, the dynamics are slow.

Output gains in the first year after the real interest rate change are only equal to the change in

the real interest rate. Thus this model fits with positive but small output gains from monetary

policy in 2013. It suggests that the gains from monetary policy will be more visible in 2014.

While old and new Keynesian models disagree about the speed of adjustment to a monetary

regime shift, they both suggest that the medium-run effects of monetary policy are larger than

professional forecasts imply. Furthermore, throughout this analysis we have assumed that the

monetary regime shift will remain imperfectly credible and thus will only lower future real

interest rates by 0.9 percentage points. Assuming that the policy becomes more credible over

time would imply even larger effects. In short, Keynesian models imply large real effects from

the first arrow of Abenomics. That we do not (yet) observe such rapid growth suggests either

that real-world dynamics are primarily backward-looking (as in old Keynesian models) or that

these models overestimate the effect of monetary policy.

4.5 The Consumption Tax Increases We have primarily focussed on monetary policy,

since it is the most radical element of Abenomics. But it is worthwhile comparing the future

effects of Japan’s expansionary monetary policy with those of the upcoming consumption tax

increases. As discussed in section 3, fiscal policy will become contractionary in the medium-run

due to the sales tax increase scheduled for April 2014 (from 5 to 8 percent) and October 2015

(from 8 to 10 percent). Here we confine ourselves to an examination of how these legislated tax

increases affect long-run forecasts.52

The original tax bill was passed on June 26th 2012. We compare long-term forecasts for 2014

and 2015 made in April 2012 and October 2012. 2014 growth forecasts were revised down by 0.5

percentage points and 2015 forecasts by 0.1 percentage points. This may be an upper bound on

the negative effects of the consumption tax increase. From April 2012 to October 2012, growth

forecasts for all years were generally revised down by 0.1 to 0.2 percentage points, suggesting

51The effect in year t is given by yt = 1− 0.8t/1− 0.8 × 0.9 for t less than or equal 10.
52Of course, just as with monetary policy, one could explore other sources of evidence on their effects.
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that during these six months other bad news was revealed. This forecast-based estimate of

the consumption taxes’ effect can be compared to model-based estimates from the IMF that

imply a 1.0 percent cumulative contraction.53 The forecast revisions after the consumption

tax increase are much smaller than those that occurred after Abe’s new policies were revealed

even if we focus solely on the years 2014 and 2015. As discussed above, and shown in figure 7,

between October 2012 and October 2013, forecasters revised up their estimate of 2014 growth

by one percentage point and 2015 growth by 0.2 percentage points.

It is in some sense a semantic matter whether one wishes to consider the consumption tax

increases to be part of Abenomics. They are not new policies. But Abe enthusiastically adopted

them, and it is conventional to consider them an integral part of his ‘second arrow.’ What our

discussion suggests is that even with these tax increases, Abenomics will likely have net positive

effects on output.

4.6 Discussion The preceding pages may appear needlessly complicated: why not simply

look to a model or to forecasters for insight into Japan’s future prospects? Our discussion

of several sources has, however, been deliberate. We do not believe that any single source

is a reliable guide. Here we return to the two motivating questions of this section: (1) will

Abenomics’ future benefits exceed costs? And (2) will Abenomics’ close Japan’s output gap?

We start with the latter question. In section 2.2, we estimated the 2013 output gap in

Japan to be 4.5 to 10 percent. It appears unlikely that Abenomics will close a gap this large;

current professional forecasts suggest the gap will actually widen. The historical behavior of the

Japanese stock market suggests that lower stock prices are more likely to lie in Japan’s future

than are higher profits and dividends. And both the 1933 analogy and new Keynesian models

have difficulty explaining slow growth in Japan in 2013, suggesting that these two sources may

be poor guides to the future.

Of course, this conclusion is enormously uncertain. Professional forecasters could be wrong.

Japan’s economy may simply be responding more slowly than the U.S economy did in 1933 or
53Kang, Keen, and Pradhan (2011) show that a VAT increase of 1 percent of GDP reduces GDP by 0.4

percent in the IMF’s GIMF model for Japan (their figure 4). We combine this with the estimated budget
impact of the consumption tax increase of 2.5 percent of GDP to obtain the 1.0 percent figure in the text.
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new Keynesian models predict. And an old Keynesian IS curve, which thus far is consistent

with Japanese data, suggests large gains to come.

To the first question, we have both a more certain and more positive answer: the benefits

of Japan’s new monetary policy, and Abenomics as a whole, appear almost certain to exceed

the costs. In part, this is because all the data point to at least some positive output effect. But

even if monetary policy has no effect on output, the real interest rate decline has benefits for

Japan’s fiscal situation. Here we perform an illustrative calculation that compares the effects

of a change in the real interest rate with the effects of other policies on Japan’s budget outlook.

We take 2013 net debt of 140 percent of GDP from the October 2013 World Economic

Outlook and the following values from Doi, Hoshi, and Okimoto (2011): tax rates and social

security contributions are 30 percent of GDP, general government expenditure (including social

security benefits) are 39 percent of GDP, and annual real GDP growth is 1 percent. We further

assume that the real interest rate on debt for the next ten years is initially 0.4 percent per year—

the yield on ten-year government bonds minus the ten-year inflation swap rate in October 2012.

We then compare the evolution of debt over the next ten years with and without Abe’s fiscal

and monetary policy. Abenomics’ impact consists of raising expenditures temporarily by 1

percent of GDP in year one and 0.5 percent in year two, raising tax income permanently by 1.5

percent of GDP in year two and another 1 percent in year three, and lowering the real interest

rate on debt by -0.9 percentage points per year.54 We make the conservative assumption that

any future deficits must be financed with debt carrying the old 0.5 percent real interest rate.

In the baseline scenario without Abenomics, net debt rises to 219.5 percent of GDP after

ten years. With Abenomics net debt rises to 186.8 percent. Thus Abenomics has shaved

32.7 percentage points off the future debt burden. Most of the decline is accounted for by

the consumption tax increase (21 percentage points) though the fall in real interest rates is a

non-trivial second (12.1 percentage points). The temporary stimulus packages, on the other

hand, play only a very small role over the ten-year horizon. Note that to be conservative, this

54We implicitly assume that the government refinances all debt into ten-year bond yields. In practice,
since most of the decline in real interest rates comes from a rise in expected inflation (which does not require
refinancing), this assumption is likely not particularly important.
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simulation excludes any effects of Abenomics on real GDP. If Abenomics increases real GDP,

it will further reduce the debt to GDP ratio. This effect would come both through a larger

denominator and through the effect of higher tax revenue on the numerator.

In short, Abenomics has improved the fiscal outlook through both the tax hikes and the

monetary arrow. If improving the fiscal outlook is a good thing in and of itself, then Abenomics,

and more expansionary monetary policy in particular, looks like good policy, even if one believes

output effects will be small or nonexistent.

Against the benefits of Japan’s new monetary policy, one must tally the costs. But to our

mind, costs if any, are likely small. One might think that the most obvious cost is higher

inflation. This is not necessarily true. Costs of higher price dispersion and deviations from the

Friedman rule need to be balanced against the benefit of higher steady-state nominal interest

rates, which allow the economy to avoid the zero lower bound. Coibion, Gorodnichenko, and

Wieland (2012) suggest that in an economy like Japan’s, the optimal inflation rate is more

likely to be two percent than it is to be zero percent.55

Another possible concern is that higher inflation will at some point drive down nominal

bond prices through the Fisher effect. Relative to a no-Abenomics baseline, this would have no

adverse effects on the government budget (unless real interest rates rose with nominal interest

rates). But it might cause problems for the banking sector, which holds large amounts of

government debt on its balance sheet (Hoshi, 2013). As of early 2014, this scenario is entirely

speculative: Abenomics has thus far driven up the price of government bonds, improving the

position of banks who hold these bonds.

Thus we see the evidence as strongly in favor of positive net benefits from Abenomics

whether considered as an entire policy package or as monetary policy alone. This is the more

remarkable since we have not considered the third arrow—structural reforms. Abe’s structural

reforms are as yet imprecisely specified, so we have left a detailed treatment to further work.

But the right reforms could undoubtedly raise potential and actual GDP.56

55Ball (2013) argues for even higher inflation targets.
56Perhaps most obviously, women’s labor force participation in Japan’s lags behind that in the U.S. The

‘activity rate’ for women age 15 to 64 (number of women employed plus unemployed divided by the female
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5 Credibility

We have thus far taken the effects of Abenomics on inflation expectations as given. We

have evaluated a policy that has not yet convinced markets or professional forecasters that

the two percent target will be reached. Even the Japanese government appears to be of two

minds about the credibility of this target: in December 2013, Takahiro Mitani, the head of the

semi-autonomous Japanese Government Pension Investment Fund, said that he expects CPI

inflation to remain between 0.1 and 1 percent.57

This raises two questions. First, why has the Bank of Japan been unable to make its target

fully credible? Second, is there a way the Bank of Japan could make its target more credible?

Start with the first question. The Bank of Japan’s lack of credibility is in some ways odd.

Two percent inflation is not high by international standards. And in standard new Keynesian

models if an inflation target is optimal then it is also a feasible (time-consistent) policy for a

central bank that cannot commit to future actions (Woodford, 2003, Ch. 7). These points of

reference suggest that the Bank of Japan ought to be able to raise inflation expectations to two

percent (or more).

Despite this, there are two good reasons to doubt the Bank of Japan’s commitment. First,

the Bank of Japan now has a record of announcing that it will achieve higher inflation and

failing to do so. In February 1999, it began its ‘zero interest rate policy.’ It emphasized that it

would maintain this policy “until deflation concerns subside” (qtd. in Ito and Mishkin (2006), p.

145). In fact, it raised the interest rate to 0.25 percent in August 2000, a year in which the the

price level fell 0.7 percent (Ito and Mishkin, 2006). Likewise, when the Bank of Japan began

its quantitative easing program in March 2001, it said it would continue the policy until CPI

inflation excluding fresh food was positive. In this case, it followed the letter of its commitment,

ending the policy in March 2006 after several months of positive inflation (Ugai, 2007). But

prices quickly began falling again: in the twelve months from March 2006 to March 2007, the

CPI excluding fresh food fell 0.3 percent.

population) was 65 percent in Japan in the third quarter of 2013 versus 67.2 percent in the U.S. Some of Abe’s
proposals, such as more funding for childcare, could help eliminate this gap.

57Bloomberg
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Demographics and the structure of Japan’s pension system compound this credibility prob-

lem. Japan’s large retired population has benefited from deflation. In theory, Japanese pensions

are indexed to CPI inflation. But in practice, when CPI inflation has been negative, this index-

ation has been incomplete or has occurred only with a long lag.58 Furthermore, the Japanese

population holds over half its financial wealth in bank deposits and currency (compared to 13

percent in the U.S.). Inflation imposes losses for which (at the very least) those who are retired

cannot be compensated for with labor market improvement.59

The combination of benefits to the retired population and this group’s outsized political

power leads Feldman, Berner, Caron, Mutkin, and Minack (2010) to argue that Japan “made

a social decision to entrench deflation” (p. 3) in the 2000s. Regardless of whether one entirely

agrees, the presence of a large constituency that benefits from deflation naturally leads to

questions about the government’s commitment to two percent inflation. There is at least a hint

of evidence that forecasters fear that Japan’s next government might be less committed to this

target. After the Liberal Democratic party, led by Abe, won seats in the House of Councillors

on July 21, 2013, both 5 and 10 year inflation swap rates rose, albeit only slightly.

Much of this discussion suggests that credibility is outside the control of the Bank of Japan:

it cannot change Japan’s demography or pension system. But its actions matter. One lesson

from the financial market response to monetary announcements (section 3.1) is that for the

Bank of Japan, actions speak louder than words. No doubt in part because it had not lived

up to past commitments, merely committing to higher inflation, as it did in January 2013, had

a much smaller effect on markets than the announcement of concrete actions in April. This

suggests that further large-scale asset purchases could be beneficial.

If the Bank of Japan does manage to convince the public of its two percent inflation target,

this will likely further stimulate the economy. By raising current long-term inflation expec-

tations from 1.1 percent to two percent, long-term real interest rates would decline a further

0.9 percentage points, doubling the decline in real interest rates that has occurred thus far. A

58See Hosen (2010) and Ministry of Finance slides, p. 27. Incidentally, this lack of indexation is another
reason why inflation might improve Japan’s fiscal situation.

59Bank of Japan, p.2.
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linear model suggests this would double the effects of the policy, which we found added up to

a percentage point to 2013 GDP growth. As an illustrative calculation of the long-run effects

of full credibility, consider professional forecasts of output in 2022. Abenomics (excluding the

consumption tax increases) led this forecast to be revised up by 3.1 percent (section 4.1). If this

is entirely a monetary policy effect, then full credibility could double it, leaving 2022 output

as much as 6.2 percent above its no Abenomics baseline. Although illustrative, this is likely

an overestimate of what full credibility would achieve. The currently observed 3.1 percent up-

ward forecast revision may reflect expectations of structural reforms, not only monetary policy

effects. Still, this calculation shows that making the two percent inflation target credible could

have large benefits and ought to be a high priority for the Japanese government.

6 Conclusion and Outlook

We have provided a preliminary evaluation of Abenomics and Japan’s monetary regime

change in particular. Our analysis suggests that Abenomics as a whole raised 2013 GDP growth

by 0.9 to 1.7 percentage points, with monetary policy accounting for up to one percentage point

of this gain. This suggests large net welfare gains from Abenomics. But there is as yet little

evidence that the policy will close Japan’s output gap, which we estimated to be 4.5 to 10

percent in 2013 (section 2.2). For instance, professional forecasts suggest an output gain from

Abenomics (excluding the consumption tax increases) of 3.1 percent by 2022. Since the output

gap implied by professional forecasts was projected to widen to 13 percent in 2017 absent

Abenomics, this gain is far from enough to close the gap. Of course, future performance is

highly uncertain, and it is quite possible that Abenomics may exceed (or underperform) our

and professional forecasters’ expectations. We therefore conclude with a brief discussion of

what future data releases would point to larger effects of Abenomics.

In part the modest effects of Abenomics relative to the output gap reflect the imperfect

credibility of the policy. Thus expected inflation is a crucial indicator. If our analysis is correct,

future upward movements in inflation expectations— whether measured by inflation swaps or

surveys of professional forecasters—will be accompanied both by higher actual growth and
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higher expectations of future growth. Concretely, as of January 2014, the Consensus forecasts

for 2014 growth and 2015 growth are 1.7 and 1.2 percent. If inflation expectations rise, we

expect the Japanese economy to beat these forecasts, perhaps significantly.

Sustained monetary stimulus likely depends on the outcome of future wage negotiations.

Assuming the marginal propensity to consume out of profits is low, real consumption cannot

grow indefinitely if CPI inflation continues to outstrip money wage growth. Quite simply, this

would violate individual budget constraints. Furthermore, a two percent inflation target is

unlikely to be politically sustainable if, in addition to lowering retirement incomes, inflation

lowers the incomes of working Japanese. Much more will be known about the future course of

nominal wages once the spring 2014 negotiations are complete.

In the short-run, the contractionary effects of fiscal policy are also an important unknown.

With the consumption tax to be implemented in April, there will be uneven growth: as of

the December 2013 quarterly consensus forecasts, output is expected to grow at an annualized

rate of 4.9 percent in the first quarter and -4.7 percent in the second quarter. If the Japanese

economy can exceed these forecasts, and resume growth in the second half of 2014, this would

be very good news for Abenomics. It would mean avoiding a repeat of the 1997 recession, which

some have attributed to the 1997 consumption tax hike.

Perhaps the largest long-run unknown about Abenomics is the third arrow, structural re-

forms. No one yet knows what reforms will be enacted or what the effect of these reforms will

be. If this arrow is to have large effects, we would expect to see it first in rising forecasts of

real future growth and lower inflation expectations. If inflation expectations fall at the same

time as growth forecasts rise, this would suggest that forecasters expect positive future supply

shocks.

Developments in Japan should be of wide interest to macroeconomists. The outcome of

Abenomics will determine whether Japan experiences another lost decade or resumes healthy

growth. Abenomics’ success may also influence policy in Europe and the U.S. As this was going

to press, in March 2014, both the Federal Reserve and the European Central Bank were up

against the zero lower bound, with inflation near one percent on both sides of the Atlantic.
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Thus far, neither the Federal Reserve nor the European Central Bank has considered a radical

regime shift. If Abenomics succeeds, that may change.
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A Forecast unbiasedness

Table 5 – Bias of Quarterly Consensus Forecasts

LHS yt − yt|t−1 yt − yt|t−2 yt − yt|t−3 yt − yt|t−4 yt − yt|t−5
RHS yt|t − yt|t−1 yt|t−1 − yt|t−2 yt|t−2 − yt|t−3 yt|t−3 − yt|t−4 yt|t−4 − yt|t−5

Panel A: CPI

β1
1.06∗∗ 1.19∗∗ 1.05∗∗ 1.23∗∗ 1.11∗∗
(0.10) (0.14) (0.17) (0.21) (0.30)

N 82 80 80 79 78
R2 0.521 0.462 0.285 0.284 0.143

Panel B: GDP

β1
0.72+ 1.27∗∗ 0.19 0.68∗∗ 0.81∗∗
(0.36) (0.36) (0.36) (0.26) (0.22)

N 69 70 70 70 68
R2 0.144 0.138 0.004 0.091 0.089

Panel C: Consumption

β1
0.82∗ 0.38 1.32∗∗ 0.56+ 0.14
(0.35) (0.34) (0.49) (0.30) (0.26)

N 64 63 63 63 61
R2 0.161 0.016 0.196 0.062 0.003

Panel D: Industrial Production

β1
1.23∗∗ 1.31∗∗ 1.38∗∗ 1.59∗∗ 1.53∗
(0.10) (0.17) (0.24) (0.30) (0.58)

N 81 79 80 79 77
R2 0.847 0.532 0.378 0.283 0.079

Note: Estimated coefficient β1 from the regression yt − yt|t−l−1 = β0 + β1(yt|t−l − yt|t−l−1) + ηt. yt|t−l are
forecasts for variable yt at date t − l. Data are from Consensus forecasts at quarterly frequency. Newey-West
standard errors in parentheses. + p<0.10, ∗ p<0.05, ∗∗ p<0.010.
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Table 6 – Bias of Annual Consensus Forecasts

LHS yt − yt|t−1 yt − yt|t−2 yt − yt|t−3 yt − yt|t−4 yt − yt|t−5
RHS yt|t − yt|t−1 yt|t−1 − yt|t−2 yt|t−2 − yt|t−3 yt|t−3 − yt|t−4 yt|t−4 − yt|t−5

Panel A: CPI

β̂1
0.99∗∗ 0.90∗∗ 0.54+ 0.48∗ 1.07∗∗
(0.05) (0.27) (0.28) (0.20) (0.35)

N 30 28 26 24 21
R2 0.852 0.351 0.114 0.119 0.209

Panel B: GDP

β̂1
1.01∗∗ 0.58 -0.14 0.43 2.43+
(0.08) (0.60) (0.61) (0.72) (1.19)

N 30 28 26 24 21
R2 0.815 0.039 0.001 0.006 0.156

Panel C: Consumption

β̂1
0.86∗∗ 0.35 0.42 0.11 0.87
(0.14) (0.37) (0.31) (0.23) (0.62)

N 30 28 26 24 21
R2 0.627 0.036 0.061 0.003 0.129

Panel D: Industrial Production

β̂1
0.91∗∗ 1.31∗ -0.62 0.40 2.48
(0.06) (0.53) (0.38) (1.17) (1.72)

N 30 28 26 24 21
R2 0.904 0.206 0.020 0.003 0.072

Note: Estimated coefficient β1 from the regression yt − yt|t−l−1 = β0 + β1(yt|t−l − yt|t−l−1) + ηt. yt|t−l are
forecasts for variable yt at date t − l. Data are from Consensus forecasts at annual frequency. Newey-West
standard errors in parentheses. + p<0.10, ∗ p<0.05, ∗∗ p<0.010.

B Franklin Roosevelt and Shinzo Abe
Table 7 compares the change in the real interest rate between October 2012 and February

2014 in Japan with that in the U.S. between 1932 and 1934. The first line shows expected
inflation before the monetary policy change. For Japan, this is straightforward to measure; one
can use either a market measure from inflation swaps or the forecast from Consensus Economics.
In the table, we use the value from inflation swaps. Unfortunately, there is no analog to these
measures of inflation expectations for the U.S. in 1933.60 We consider two possible scenarios.
In scenario A, we assume that expected ten-year inflation in 1932 was zero. This is a sensible
baseline for two reasons: (1) inflation in the 1920s was near zero. (2) It is a reasonable midpoint
given the plausibility of both further deflation and inflation.61

In scenarios B and C we apply a simple version of the method used by Cecchetti (1992),

60Cecchetti (1992) and Hamilton (1992) do provide estimates of expected inflation in the 1930s. But these
estimates are for one-quarter ahead inflation and are thus not ideal for our purposes.

61Further deflation was plausible given that 1932 was the third consecutive year of large price declines. Many
people must have expected these to continue. Inflation was plausible given strong political pressure to raise
prices to pre-depression levels (Kennedy, 1999).
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Table 7 – Two regime changes

Japan U.S., A U.S., B U.S., C

Expected 10-year inflation pre-policy (%) 0.3 0.0 -2.3 -2.3
Nominal 10-year rate pre-policy (%) 0.8 3.7 3.7 3.7
Ex ante 10-year r pre-policy (%) 0.4 3.7 6.0 6.0

Expected 10-year inflation post-policy (%) 1.1 1.2 1.2 -0.5
Nominal 10-year rate post-policy (%) 0.6 3.1 3.1 3.1
Ex ante 10-year r post-policy (%) -0.5 1.9 1.9 3.7

dr (percentage points) -0.9 -1.8 -4.1 -2.4
Notes: Comparison of real interest rate behavior during Abenomics with the U.S. regime change in 1933. In
U.S. scenario A, pre-policy expected inflation is assumed to be zero; post-policy expected inflation is assumed to
be equal to actual inflation from 1934 to 1939. In scenario B, pre-policy expected inflation comes from the VAR
forecast described in the text; post-policy expected inflation is again assumed to be equal to actual inflation
from 1934 to 1939. In scenario C, both pre-policy and post-policy expected inflation comes from the VAR.
Data Sources: See data appendix.

Hamilton (1992), and Romer (1992) to measure expected inflation. We estimate a three variable
VAR with annual data from 1920 to 1940 for real output growth, the change in long-term
nominal government bond yields, and CPI inflation. We use one lag. The predicted values for
CPI growth are our measure of expected inflation: they represent the best guess of inflation
in the future given this model of the economy. Column 3 shows the resulting 1932 forecast of
ten-year inflation. With this model of the economy, one would have forecast continued deflation
of -2.3 percent per year after 1932.

Post-policy expected inflation, line 6, is again straightforward to measure for Japan with
inflation swaps. In the U.S. case, we consider two possibilities. Scenarios A and B assume
that expected inflation equaled actual inflation from 1934 to 1939. In scenario C, we use the
ten-year inflation rate predicted by the above-described VAR. Although actual CPI inflation
from 1934 to 1939 was just above one percent, the VAR suggests that expected inflation, even
in 1934, was slightly negative (-0.5 percent per year).
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C Data appendix
Activity rates: OECD series LRAC64FE.
CPI: We use the official data from the Japanese Statistics Bureau
(http://www.stat.go.jp/english/data/cpi/).
Employed population age 15-64: OECD series LFEM64TT.
Exchange rate – nominal: We use noon buying rates in New York, as reported by the

Federal Reserve (FRED series DEXJPUS). For the announcement table we use the Bloomberg
series, USDJPY.

Exchange rate – real: Bank for International Settlements trade-weighted index. We use
the broad index including 61 countries.

See http://www.bis.org/statistics/eer/.
Government bond yields: We use the Bloomberg series GJGBX where X is the years to

maturity. The last day of data is 2/19/14.
Gross and net debt: October, 2013 IMF World Economic Outlook.
Inflation swaps: We use the Bloomberg series JYSWIT2, JYSWIT10. The last day of

data is 2/19/14.
Land price index in six large Japanese cities: Statistics Bureau’s Urban Land Price

Index. The six cities are Tokyo, Yokohama, Nagoya, Kyoto, Osaka, and Kobe.
Money market interest rate: IMF, International Financial Statistics.
Money supply: Narrow is OECD series MANMNM01; broad is OECD series MABMM301.
Multifactor productivity: OECD StatExtracts, multifactor productivity table.
Nominal hourly earnings: We compute hourly earnings as the ratio of total monthly

wages to hours worked. Data are from the final report of the Monthly Labor Survey from the
Ministry of Health, Labor and Welfare

(http://www.mhlw.go.jp/english/database/db-l/25/2512re/2512re.html).
Real GDP and GDP deflator: Official Japanese real GDP are available from the

Japanese Cabinet office (http://www.esri.cao.go.jp/en/sna/menu.html). These data begin in
1994. Prior to 1994, we use the real GDP index from the IMF’s International Financial Statis-
tics. We ratio splice this series to the official series in 1994.

Real GDP – PPP-adjusted: The OECD’s measure of constant-PPP, constant-prices
GDP.

Share of electricity from nuclear power: See
http://www.eia.gov/countries/cab.cfm?fips=ja.
Stock Market: We use Nikkei 225 data from Yahoo finance and Topix data from the

Bloomberg series TPX. Topix data ends on 2/19/14.
Trade shares and quantities: Trade shares are from the Ministry of Finance, Trade

Statistics of Japan. This is also the source for data on changes in trade quantities and values.
See http://www.customs.go.jp/toukei/shinbun/happyou_e.htm.

Unemployment rate: We use the OECD series LRUNTTTT.
Working age population: We use the OECD series for the population age 15 to 64,

LFWA64TT. This series ends in the third quarter of 2013. We impute the value in the fourth
quarter of 2013 using the average growth from the third quarter of 2012 to the third quarter of
2013.

U.S. data in Table 1: Real GDP: Federal Reserve Bank of St. Louis, FRED database
series GDPCA. Other series as above.

U.S. 1930s comparison (table 7): CPI: Federal Reserve Bank of St. Louis, FRED
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series CPIAUCNS. Real output growth: prior to 1929, this is measured as the percent change
in the real GNP series constructed by Romer (1989). In 1929, this series is spliced to the
Bureau of Economic Analysis’ series for real GDP measured in chained 1937 dollars (NIPA
table 1.1.6A). Long-term government bond yields: From 1919 to 1925, this is the average yield
on U.S. government bonds due or callable after eight years. After 1925, it is the average yield
on U.S. government bonds due or callable after 12 years. The series is presented and described
in the August 1938 Federal Reserve Bulletin, p. 1045. We take the data from the NBER
macrohistory database series m13033.
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