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Abstract

Despite large-scale fiscal stimulus amid constrained monetary policy, Japan did not
emerge from its prolonged deflationary period until sharp yen depreciation took hold. Using
firm-level data, this paper examines the role of public signals in firms’ expectation formation
and decisions, with a focus on fiscal stimulus announcements and exchange rate dynamics.
We find that growth and inflation expectations underreact to fiscal signals, resulting in only
a negligible effect on investment and pricing decisions. Yen movements are driven primar-
ily by time-varying risk premia, and depreciation expectations play no independent role in
firm decisions. Firms respond mainly to realized exchange rate outcomes and expected cost

conditions, consistent with Japan’s recent cost-push-driven emergence from deflation.
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1 Introduction

Japan’s prolonged deflationary episode offers a unique laboratory for studying expectation for-
mation and its transmission into firm decisions. Despite sustained fiscal stimulus operating
under constrained monetary policy, the economy remained trapped in deflation until a sharp
yen depreciation—raising the question of why large-scale fiscal intervention ultimately failed
to anchor expectations and stimulate aggregate demand. This paper examines how Japanese
firms form macroeconomic expectations and how those expectations transmit into investment
and pricing decisions, using firm-level microdata from the Cabinet Office’s Annual Survey of
Corporate Behavior (ASCB). We focus on two policy-relevant domains: how firms process fiscal
stimulus announcements and whether the resulting expectations influence their decisions at the
zero lower bound (ZLB); and how exchange rate expectations relate to the uncovered interest
parity (UIP) puzzle and its horizon dependence, and whether expected depreciation shapes
investment and pricing decisions.

The Japanese economy endured extended spells of deflationary pressure during the ZLB
period. Standard New Keynesian models predict that fiscal expansions under such conditions
should raise expected inflation, lower real interest rates, and crowd in private demand—implying
larger government spending multipliers than in normal times (e.g., Christiano, Eichenbaum and
Rebelo (2011)). Yet transmission remained persistently weak in practice, and recent work
questions whether the real interest rate channel operated as predicted (e.g., Wieland (2019)).
Concurrently, the exchange rate appears to have served as the dominant transmission channel,
with yen movements apparently exerting especially pronounced effects on manufacturing firms
through export competitiveness and import-cost pass-through. These features make Japan
a particularly informative setting for examining the role of fiscal signals and exchange rate
dynamics in firms’ expectation formation and decisions, while the economy’s recent cost-push-

driven emergence from deflation offers an opportunity to assess the broader mechanisms at



work. The ASCB is well suited to connect beliefs to behavior: it jointly records firm-level
expectations of output growth, inflation, and the yen—dollar exchange rate—spanning both
domestic macroeconomic conditions and external sector dynamics—alongside investment and
pricing plans. While firm-level expectations in the ASCB have been shown to correlate well with
firm performance (e.g., Tanaka et al. (2020); Nakazono, Koga and Sugo (2020)), we contribute
new evidence on expectation formation and its transmission into firm decisions by applying the
frameworks of Kohlhas and Walther (2021) and Broer and Kohlhas (2024).

The ASCB fielding period accords well with Japan’s budgetary cycle, allowing us to examine
the role of fiscal signals in shaping firms’ expectations and decisions. The Japanese government
typically formulates its supplementary budget for the current fiscal year by December—just
before the ASCB data are collected—helping isolate the public signal on fiscal stimulus from
ordinary budgeting. Splitting the sample into normal times and the ZLB period, we find a
striking asymmetry: firms’ output growth expectations overreact to the supplementary-to-initial
budget ratio in normal times but underreact at the ZLB. Inflation forecast errors similarly
underreact to fiscal signals during the ZLB. The evidence on firm decisions is consistent with
this attenuated expectation formation: fiscal stimulus announcements do not meaningfully affect
firms’ investment or pricing decisions at the ZLB, rendering the New Keynesian real interest
rate channel largely inoperative.

On the exchange rate side, we first document that firms underreact to both realized yen—
dollar depreciation and Japan—US macroeconomic fundamentals, suggesting that they treat
these as unreliable public signals. We then examine whether the yen exhibits the standard
short-run UIP puzzle alongside a reversal at longer horizons, finding horizon-dependent pre-
dictability consistent with Engel (2016) and Valchev (2020). Applying the framework of Candian
and De Leo (2025) to ASCB firm-level expectations, we further find that predictable forecast
errors do not account for Japan’s UIP patterns, pointing instead to time-varying risk premia—

consistent with the yen’s well-established safe-haven profile (e.g., Bussiére et al. (2022)). Turn-



ing to firm decisions, realized depreciation exerts a direct positive effect on investment through
the competitiveness channel, concentrated among manufacturing firms where export revenues
and financing conditions are most sensitive to currency movements. For pricing, the trans-
mission runs through the cost channel: once expected cost inflation is controlled for, realized
depreciation loses explanatory power across all sectors, and even the weak positive response
of manufacturing firms’ pricing to expected depreciation is consistent with anticipated cost
pass-through rather than an independent exchange rate expectations channel.

Taken together, the results reveal that neither fiscal signals nor exchange rate expectations
play a meaningful independent role in firms’ decisions. Japan’s prolonged deflation despite sus-
tained fiscal stimulus, and its subsequent cost-push emergence from deflation driven by sharp
yen depreciation, offer a natural validation of these findings: it is realized exchange rate move-
ments operating through costs and competitiveness—not expectations of future depreciation or
fiscal announcements—that ultimately shape firm behavior.

The remainder of the paper is organized as follows. Section 2 describes the ASCB and the
construction of key variables. Section 3 examines how firms incorporate fiscal signals into their
expectations and whether those expectations transmit into investment and pricing decisions.
Section 4 analyzes exchange rate expectation formation, the UIP puzzle, and the implications

of exchange rate expectations for firm decisions. Section 5 concludes.

2 Data

2.1 The Annual Survey of Corporate Behavior (ASCB)

The empirical analysis relies on the ASCB, a long-running firm-level survey administered by the
Economic and Social Research Institute of the Cabinet Office of Japan. Conducted annually
since the 1960s, the ASCB targets all publicly listed firms on major Japanese stock exchanges,

with individual firm-level data available from 1989 onward. Each annual wave typically includes



over one thousand respondent firms. We use the ASCB firm-level data over the period 1989 to
2022. The dataset contains more than 27,700 observations, providing substantial cross-sectional
and time-series variation that allows for precise estimation of expectation-formation dynamics.
The availability of survey items across waves naturally segments our empirical analysis. Nom-
inal GDP forecasts are available only from 2003 onward, and sales-price and purchase-price
expectations are collected only for the 2003 to 2020 waves. By contrast, real GDP forecasts
are available for the 1989 to 2022 period, allowing us to exploit a considerably longer panel
when studying expectation formation across both the pre-ZLB and ZLB regimes. Variables tied
to nominal output, pricing, and cost dynamics therefore rely on the shorter post-2003 sample,
whereas our examination of real-activity leverages the full sample to identify longer-run patterns
and regime-dependent behavior.

Several recent studies, including Tanaka et al. (2020) and Nakazono, Koga and Sugo (2020),
have demonstrated that the ASCB provides a uniquely rich and credible source of information
on firms’ expectations. Responses predominantly come from departments directly involved in
business planning, management strategy, and finance offices, indicating that the survey captures
managerial expectations that are actually used in internal decision-making. Tanaka et al. (2020)
further show that firm-level GDP forecasts strongly predict subsequent changes in employment,
investment, and sales, even after controlling for firm fixed effects and aggregate shocks, estab-
lishing that ASCB expectations function as operative inputs into actual firm decisions. These
features allow us to examine how firms interpret public signals, whether their forecast errors sys-
tematically overreact or underreact to those signals, and how the resulting expectations translate
into investment and pricing decisions. The ASCB’s consistent annual design and broad coverage
of publicly listed Japanese firms make it a valuable setting for studying expectation formation

in an economy that has undergone substantial structural and monetary regime shifts.



2.2 Variable Construction and Measurement

Because several ASCB questions elicit responses on a categorical range basis, we convert each
categorical response into a point estimate by assigning the median value of the reported range
as in Tanaka et al. (2020). While GDP forecasts are elicited in numerical form, other forward-
looking variables, including exchange rate expectations, price expectations, and investment
plans, are collected using discrete intervals. For open-ended categories at the top or bottom of
the distribution, we infer a midpoint by extending the adjacent interval symmetrically. This
midpoint conversion yields a consistent, continuous series that preserves the ordinal information
in the original responses while making them suitable for regression analysis. We construct
the firm-level expected inflation rate as the difference between each firm’s expected nominal
and expected real output growth, both of which the ASCB elicits in percentage terms. For
the realized inflation counterpart, we use the growth rate of the GDP deflator, the natural
complement to this output-based expectation measure. Because the ASCB began collecting
nominal output growth expectations only from the 2003 wave onward, our constructed inflation
expectation series is available for survey years 2003 to 2022 only.

We examine the relationship between forecast errors and public signals by applying the
frameworks of Kohlhas and Walther (2021) and Broer and Kohlhas (2024). The ASCB employs
different reference horizons across questions. GDP forecasts refer to the next fiscal year, so we
measure forecast errors for real output growth and inflation on a fiscal-year basis. Exchange rate
expectations, by contrast, refer to a one-year-ahead forecast from the survey month of January,
following a calendar-year horizon, and the corresponding forecast error is measured accordingly.
The public signals are chosen to reflect the information available to firms at the time the survey is
conducted. Because the ASCB is fielded in January, realized values of macroeconomic variables
are measured on a calendar-year basis. We also employ public signals defined on a fiscal-
year basis that can nonetheless be treated as calendar-year information: the supplementary

budget for the current fiscal year and the draft initial budget for the following fiscal year are



typically formulated by December, as is the government’s official economic outlook on output

and inflation. All are therefore available to firms before they report their expectations.

Table 1. Firms’ Investment Plans and Their Realization

Investment Growth (past 3-year average)

1-yr after 2-yr after 3-yr after
Expected Investment Growth (next 3-year average) 1.018*** A45%x* -.0724%**
(.0030) (.0034) (.0025)
R-squared .675 .246 130
Obs. 27,627 24,618 22,260

Notes: The estimation period is 1989-2022. The number of observations decreases across columns as the forward
leads of realized investment growth become unavailable toward the end of the sample. *** indicates significance
at the 1% level. Standard errors are clustered at the firm level. The reported R-squared is the overall value. See
the Appendix for variable definitions.

We also investigate how firms’ expectations and public signals affect their investment and
pricing decisions. Pricing decisions are proxied by sales price expectations, which refer to a one-
year-ahead forecast consistent with the calendar-year horizon. Investment decisions are elicited
as the expected average growth rate over the following three fiscal years, but this multi-year
measure broadly reflects near-term plans. Regressing the three-year-average investment expec-
tation on realized investment growth—measured as the past three-year average at successive
horizons—reveals that explanatory power declines sharply over time: the coefficient is close to
unity at horizon one, falls to approximately 0.5 two years ahead, and approaches zero three
years ahead, as reported in Table 1. This pattern indicates that firms’ reported multi-year
investment expectations are overwhelmingly driven by near-term decisions, and we therefore

treat this measure as a proxy for next-year investment plans throughout the empirical analysis.

3 Fiscal Signals

This section examines whether Japanese firms responded to fiscal policy information in a manner
consistent with the New Keynesian prediction that fiscal expansion is particularly effective at

the ZLB, operating through its effect on expected inflation and, in turn, on real interest rates.



3.1 Expectation Formation

A central theme in the recent expectations literature is that firms do not update beliefs in
a frictionless, full-information manner. Instead, expectations frequently display underreaction
or overreaction to public signals. Broer and Kohlhas (2024) provide a structured empirical
framework for testing such deviations by regressing forecast revisions on exogenous, publicly
observable macroeconomic signals, thereby identifying whether agents place too little (underre-
action) or too much (overreaction) weight on new information. Applying this methodology to
Japanese firm-level data from the ASCB, this study examines how firms update inflation and
growth forecasts in response to public signals related to fiscal policy.

Kohlhas and Walther (2021) estimates the regression of the form

Tipn — FiuTopn = i + Brwes + &, (3.1)

where Fyxyqp is the firm 4’s forecast of z;yp at t and &, is an error term. Broer and Kohlhas

(2024) extend this by replacing x; with a broader set of public signals z;, estimating

Tppn — Fyron = a; + Bprze + - (3.2)

In their study of inflation forecast properties, Broer and Kohlhas (2024) select public signals
that are both predictive about future inflation and observable to forecasters in real time, in-
cluding indirect signals that operate through macroeconomic transmission channels, such as
the unemployment rate. Analogously, we employ fiscal signals for output growth and inflation
expectations, examining whether firms incorporate them appropriately into their forecasts.
We use two fiscal signals: the growth rate of the initial budget, reflecting nondiscretionary
government operations for the upcoming fiscal year; and the supplementary-to-initial budget

ratio, capturing the scale of discretionary fiscal stimulus implemented within the fiscal year.



The supplementary budget is the Japanese government’s primary instrument for countercycli-
cal discretionary stimulus, whereas the initial budget reflects the baseline scale of public services.
The ASCB is fielded in January, by when both the supplementary budget for the current fis-
cal year and the draft initial budget for the next fiscal year are typically finalized—roughly
three months before Japan’s fiscal year begins in April. Firms are therefore highly likely to
have processed these fiscal announcements before reporting their expectations. Although the
supplementary-budget measure focuses on the central government, it captures the discretionary
portion of national fiscal stimulus most relevant for macroeconomic policy, and includes central
government transfers to local governments earmarked for stimulative measures at the subna-

tional level.

3.1.1 Growth forecast errors

Table 2 reports the results for growth forecast errors regressed on the two fiscal signals. To assess
whether firms’ responsiveness is state-dependent, we split the sample into normal times and the
ZLB period.! The results reveal a striking asymmetry. Firms overreact to the supplementary-
to-initial budget ratio in normal times but underreact to the same signal during the ZLB period.
Underreaction to initial-budget growth, by contrast, is present in both regimes. The difference
between the two fiscal signals is itself informative. The supplementary budget captures discre-
tionary within-year fiscal expansions announced with considerable political visibility, making
them salient public signals to which firms may overreact in normal times. The initial budget,
representing routine forward-looking fiscal planning, carries less signal value about the macro-
economic outlook, generating underreaction regardless of the monetary policy regime. Taken
together, these patterns suggest that the ZLB environment does not simply attenuate firms’
responsiveness uniformly but induces a qualitative shift in how fiscal signals are processed,

turning overreaction into underreaction for the supplementary budget signal while leaving the

!The Bank of Japan maintained a zero or near-zero policy rate during 1999Q1-2000Q2, 2001Q2-2006Q2, and
2010Q4 onward. For parsimony, we define the ZLB period as 1999 to the end of our sample, 2022, treating the
intervening episodes of positive rates as too brief and transitional to constitute a distinct normal-times regime.



direction of bias for the initial budget unchanged.

Table 2. Firms’ Growth Forecast Errors and Fiscal Signals

Real Output Growth Forecast Error

1989-1998 1999-2022
Initial Budget Growth (next FY) 110%** Q448
(.0027) (.0049)
R-squared .149 132
Obs. 10,517 15,774
Supplementary-to-Initial Budget Ratio (current FY) -.0069%** .0093%**
(.0027) (.0009)
R-squared .079 107
Obs. 10,517 15,774

Notes: *** indicates significance at the 1% level. Standard errors are clustered at the firm level. The reported
R-squared is the overall value. An increase in each variable predicts higher output growth in the following year.
See the Appendix for variable definitions.

This regime-dependent pattern runs counter to the New Keynesian prediction that govern-
ment spending multipliers should be larger at the ZLB. Standard models imply that, with the
nominal interest rate constrained, fiscal expansions should raise expected inflation, reducing the
real interest rate and generating stronger expectations of future output, thereby amplifying their
stimulative effect. The evidence points in the opposite direction: rather than incorporating fiscal
announcements more strongly into output growth expectations at the ZLB, firms incorporate
them less. This attenuation of expectational responsiveness provides a demand-side explanation
for why large-scale fiscal stimulus packages during Japan’s ZLB period failed to generate the
self-reinforcing increases in expected output growth that theory predicts. Several mechanisms
could account for this reversal. First, greater ambiguity about fiscal transmission in a con-
strained monetary environment may erode the perceived reliability of fiscal signals, objectively
reducing their informational value and leading even rational agents to update less. Second,
even absent any decline in signal quality, firms may place excessive weight on their private
assessments—consistent with Broer and Kohlhas (2024), who show that overconfident forecast-
ers underreact to public signals when the precision of their private information is sufficiently

high. The unprecedented nature of the ZLB environment may reinforce such overconfidence,
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shifting firms from overreaction in normal times to underreaction. Both channels predict re-
duced responsiveness to fiscal announcements at the ZLB, and our empirical strategy cannot

distinguish between them.

3.1.2 Inflation forecast errors

A central implication of the New Keynesian framework is that fiscal expansion is particularly
effective at the ZLB because it operates through the real interest rate channel. When nominal
rates are constrained at zero, an increase in government spending that raises expected inflation
lowers the real interest rate, stimulating aggregate demand more powerfully than in normal
times. Whether this mechanism actually operated during Japan’s prolonged ZLB episode is ul-
timately an empirical question—one that turns on how firms formed and updated their inflation

expectations in response to fiscal signals.

Table 3. Firms’ Inflation Forecast Errors and Public Signals

Inflation Forecast Error

Realized Inflation 17 3HHE Realized Output Growth .088*H**
(.0083) (.0033)
R-squared 193 R-squared 203
Obs. 11,755 Obs. 11,755
Initial Budget Growth (next FY) .0304%%* Government Outlook (Inflation) B01H**
(.0034) (.0113)
R-squared .169 R-squared .208
Obs. 11,755 Obs. 11,755
Supplementary-to-Initial Budget Ratio  .0125%** Realized Exchange Rate Depreciation — 5.403***
(current FY)  (.0003) (.0985)
R-squared 202 R-squared .398
Obs. 11,755 Obs. 11,755

Notes: The estimation period is 2003-2022. *** indicates significance at the 1% level. Standard errors are
clustered at the firm level. The reported R-squared is the overall value. An increase in each variable predicts
higher inflation in the following year. See the Appendix for variable definitions.

To examine this directly, we analyze firms’ inflation forecast errors using the Kohlhas and
Walther (2021) specification, which tests for over- or underreaction to realized inflation, and

the Broer and Kohlhas (2024) specification, which evaluates how expectations respond to public
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signals available at the time forecasts are made. Because the relevant inflation expectation data
are available only from 2003 onward, the analysis is confined to the ZLB period and does not per-
mit the normal-times comparison conducted for output growth forecast errors. Beyond the two
fiscal signals, we consider a broader set of contemporaneously observable indicators—realized
output growth, the government’s inflation outlook, and realized exchange rate depreciation.
The government outlook is released at the end of December, and since the ASCB is fielded in
January, all realized variables are measured on a calendar year basis to align with the survey
timing, even though expectations are elicited on a fiscal year basis.

Table 3 reports the results. Across all these signals, inflation forecast errors exhibit un-
derreaction over 2003-2022: firms revise their expectations in the correct direction but by
an insufficient magnitude. The underreaction extends beyond fiscal signals to realized output
growth, the government’s inflation outlook, and realized exchange rate depreciation. That firms
underreact even to the government’s own inflation outlook—a direct and authoritative public
signal about future price developments—suggests that the discounting of public information is
pervasive rather than confined to fiscal announcements. Similarly, the underreaction to realized
output growth and exchange rate depreciation indicates that firms fail to fully incorporate the
inflationary implications of contemporaneous macroeconomic developments into their expec-
tations. Underreaction to fiscal signals implies that even large discretionary stimulus fails to
meaningfully raise firms’ inflation expectations at the ZLB, further dampening the real interest
rate channel central to New Keynesian predictions—and helping explain why fiscal expansion
appeared less potent than theory would suggest during Japan’s prolonged low-inflation, ZLB
episode. More broadly, the pervasive underreaction to inflation-relevant public signals points to
a systematic tendency among Japanese firms to anchor their inflation expectations in private
assessments, discounting the informational content of publicly available macroeconomic signals

regardless of their source.
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3.2 Effects on Firm Decisions

This subsection examines whether the underreaction documented in the forecast error regres-
sions extends to firms’ real decisions—that is, whether investment and pricing similarly exhibit

muted responsiveness to fiscal signals at the ZLB.

3.2.1 Investment

As shown in the previous section, the three-year-average investment expectation serves as a
reliable proxy for near-term investment decisions. The long sample period of the ASCB allows
us to examine whether firms’ investment behavior differs between the pre-ZLB and ZLB periods.
Table 4 reports results from regressing planned investment growth on public fiscal signals,
controlling for the government’s official growth outlook, firms’ expected and realized output

growth, and the real interest rate.

Table 4. Determinants of Firms’ Investment Decisions: Fiscal Signals

Expected Investment Growth (next 3-year average)

1989-1998 1999-2022
Initial Budget Growth (next FY) - 18Tk -.0502
(.0546) (.0356)
Supplementary-to-Initial Budget Ratio (current FY) .255%HK -.0002
(.0451) (.0009)
Government Outlook (Output) 3.419%** L69THHH
(.6020) (.1650)
Expected Output Growth -.385%** 1.014%%*
(.1340) (.0826)
Realized Output Growth 1.609%** J1B1H**
(.1980) (.0565)
Real Interest Rate A17 -.134%
(.3220) (.0727)
R-squared .404 .236
Obs. 10,184 14,638

Notes: *** and * indicate significance at the 1% and 10% levels, respectively. The reported R-squared is the
overall value. Standard errors are clustered at the firm level. See the Appendix for variable definitions.

Conditional on the control variables, the supplementary-to-initial budget ratio is positively

and significantly associated with firms’ investment plans in normal times, but this relationship
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becomes statistically insignificant at the ZLB—consistent with the forecast error underreaction
documented above. The initial budget growth rate for the next fiscal year enters negatively and
significantly in normal times, suggesting that firms treat forward-looking fiscal consolidation as a
signal of weaker future demand and scale back their investment plans accordingly; this response
too disappears at the ZLB, consistent with a broader attenuation of firms’ responsiveness to
public fiscal signals in the constrained monetary environment.

The pattern of responses to the control variables further supports this interpretation. In nor-
mal times, investment responds negatively to firms’ own expected output growth but strongly
and positively to both realized output growth and the government’s output forecast. The neg-
ative response to firms’ own growth expectations is consistent with a precautionary motive:
when firms anticipate stronger future demand, they may defer investment, expecting better
opportunities ahead, or alternatively, high expected growth may already be reflected in cur-
rent capacity utilization, reducing the perceived need for immediate capital expenditure. The
strongly positive responses to realized output growth and the government’s forecast, by con-
trast, suggest that firms rely heavily on public signals—rather than their own forward-looking
assessments—when forming investment plans in normal times; the real interest rate, notably,
enters insignificantly. At the ZLB, however, this pattern shifts markedly: investment responds
positively to all three output measures, with the response to expected output growth—a proxy
for firms’ private assessments—emerging as the strongest, while responses to realized output
growth and the government forecast are weak. Strikingly, the real interest rate now enters
significantly and negatively, indicating that financial conditions exert a meaningful drag on
investment precisely when monetary policy is constrained.

We interpret the overall pattern as reduced-form evidence of regime-dependent responsive-
ness to fiscal signals. As the informativeness of public fiscal announcements declines at the
ZLB—whether because signal quality deteriorates or because firms place greater weight on

their private assessments—firms attenuate their investment response to discretionary fiscal ex-
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pansion. That investment remains sensitive to the real interest rate at the ZLB, even as it
becomes unresponsive to fiscal signals, further mutes the real interest rate channel through
which fiscal expansion operates in standard New Keynesian models: if firms do not revise their
inflation expectations upward in response to fiscal stimulus, the real interest rate fails to fall,

and the transmission mechanism breaks down.

3.2.2 Pricing

We next examine how firms adjust their expected sales prices in response to fiscal information
and macroeconomic conditions. As with the inflation forecast error analysis, this analysis is
confined to the ZLB period, though the sample is slightly shorter: the relevant ASCB questions
on pricing intentions are available over 2003-2020 only. We regress one-year-ahead sales price
expectations on public fiscal signals, controlling for the government’s official growth outlook,
firms’ expected and realized output growth and inflation, the real interest rate, and firms’
expected input cost changes.

The estimates in Table 5 indicate that pricing decisions do not respond to the supplementary-
to-initial budget ratio, through which discretionary fiscal expansion might most plausibly in-
fluence price-setting. The initial budget growth rate for the next fiscal year enters negatively,
suggesting that firms interpret forward-looking fiscal consolidation as a signal of weaker future
demand and moderate their pricing plans accordingly. The real interest rate similarly enters
negatively, consistent with tighter financial conditions dampening firms’ pricing power.

The remaining results point to cost pass-through and demand conditions as the primary
drivers of pricing behavior. Sales price expectations rise significantly with both realized infla-
tion and expected input cost changes, confirming that firms incorporate contemporaneous and
anticipated cost pressures directly into their pricing decisions. Pricing also responds positively
to both realized and expected output growth, indicating that firms raise prices as demand

conditions strengthen—consistent with standard markup adjustment over the business cycle.
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Notably, expected inflation does not independently affect pricing decisions once realized infla-
tion and expected input costs are controlled for, suggesting that firms anchor their price-setting

in concrete cost and demand signals rather than in forward-looking inflation expectations per

Se.
Table 5. Determinants of Firms’ Pricing Decisions: Fiscal Signals
Expected Change in Sales Price
Initial Budget Growth (next FY) -.0371* Real Interest Rate -.0765*
(.0192) (.0440)
Supplementary-to-Initial Budget Ratio  -.0037 Expected Inflation .0694
(current FY)  (.0120) (.0660)
Government Outlook (Output) -.136 Realized Inflation 185%H*
(.104) (.0551)
Expected Output Growth 14K Expected Change in Purchase Price  .553%***
(.0379) (.0252)
Realized Output Growth .0441%*
(.0241)
R-squared .619
Obs. 8,069

Notes: The estimation period is 2003-2020. *** and * indicate significance at the 1% and 10% levels, respectively.
The reported R-squared is the overall value. Standard errors are clustered at the firm level. See the Appendix
for variable definitions.

These results reinforce and extend the investment findings. In the investment regressions,
fiscal signals retained measurable influence in normal times but became statistically insignificant
at the ZLB, consistent with a broader attenuation of firms’ responsiveness to public information
in the constrained monetary environment. The pricing results suggest that this attenuation is
even more complete for price-setting: fiscal announcements exert no meaningful direct influence
on pricing decisions, even as cost pass-through and demand-driven markup adjustment operate
robustly. This absence of an inflationary response to fiscal expansion is consequential. In
standard New Keynesian models, fiscal stimulus at the ZLB works precisely because it raises
expected inflation, lowers the real interest rate, and thereby stimulates private demand. If firms
do not revise their price expectations upward in response to fiscal expansion, this transmission
mechanism breaks down—consistent with the significant negative coefficient on the real interest

rate in the ZLB investment regressions, where monetary policy cannot offset the drag from tight
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financial conditions.

4 Exchange Rate Dynamics

This section investigates how Japanese firms form exchange rate expectations, how these expec-
tations track realized yen movements, and whether exchange rate fluctuations influence firms’

investment and pricing decisions.

4.1 Expectation Formation

We first examine how firms’ one-year-ahead yen depreciation forecast errors respond to macro-
economic information. Let As;1; denote the log change in the yen—dollar exchange rate at
t 4+ 1—with positive values indicating yen depreciation—and FE;As;y1 the corresponding expec-
tation formed at ¢t. Following Kohlhas and Walther (2021) and Broer and Kohlhas (2024), we
regress the forecast error As;y 1 — Er/Asi1 on realized depreciation at ¢ and publicly available

macroeconomic fundamentals driving future exchange rate movements.

Table 6. Firms’ Exchange Rate Forecast Errors and Public Signals

Forecast Error for Exchange Rate Depreciation

Realized Exchange Rate Depreciation — .331*** Output Growth Differential ~ .0081***
(.0053) (.0002)
R-squared .169 R-squared 107
Obs. 24,765 Obs. 24,765
Interest Rate Differential .0103*** Inflation Differential .0138***
(.0004) (.0005)
R-squared 110 R-squared 107
Obs. 24,765 Obs. 24,765

Notes: The estimation period is 1989-2020. *** indicates significance at the 1% level. The reported R-squared is
the overall value. Variables are signed such that an increase in each variable predicts exchange rate depreciation
in the following year. See the Appendix for variable definitions.

Table 6 reports the results. The positive coefficient on realized depreciation indicates un-
derreaction: firms adjust their expectations by too little in response to actual yen movements.

Positive coefficients are also obtained across all public signals tested. Interpreted through the
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Broer and Kohlhas (2024) framework, this pattern suggests that firms assign relatively high
weight to their private assessments while treating yen movements and Japan—US macroeconomic
fundamentals as unreliable public signals. A natural explanation lies in the yen’s longstanding
safe-haven status: short-run fluctuations often reflect shifts in global risk sentiment rather than
changes in underlying Japan—US fundamentals. When firms attribute depreciation episodes
to external financial turbulence, the perceived informativeness of public exchange rate signals

declines, leading them to discount such signals and generating the observed underreaction.

4.2 The UIP Puzzle

A large empirical literature documents systematic departures from uncovered interest parity—
the UIP or forward-premium puzzle: high-interest-rate currencies tend to yield positive excess
returns in the short run. A first set of explanations emphasizes horizon dependence and the
role of risk premia. Engel (2016) shows that the short-run puzzle coexists with longer-horizon
patterns shaped by time-varying risk premia, and Valchev (2020) demonstrates theoretically how
endogenous movements in convenience yields can produce both the classic puzzle and its reversal.
A second set stresses the role of expectation errors. Candian and De Leo (2025) use survey data
to argue that predictable forecast errors account for both the short-run UIP puzzle and the
long-horizon sign reversal, linking excess returns directly to systematic belief distortions. We
follow their decomposition framework to examine whether analogous expectation errors operate
in the Japanese context. Complementing these explanations, Bussiére et al. (2022) document
that the puzzle is state dependent and currency specific: the Fama coefficient, typically negative
in regressions of exchange rate depreciation on interest differentials since Fama (1984), switches
sign after the global financial crisis—the "New Fama Puzzle"—and safe-haven currencies such
as the yen and the Swiss franc exhibit a dominant role for risk premia even in periods where
expectation errors are the primary driver elsewhere. This heterogeneity motivates our focus on

whether expectation-error mechanisms extend to the Japanese context.
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We follow Candian and De Leo (2025), who build on Froot and Frankel (1989) by decompos-
ing excess currency returns into components attributable to expected depreciation and forecast
errors. Their key insight is that predictable excess returns can arise not only from time-varying
risk premia but also from systematic forecast errors. Using multi-currency survey data, they
show that these forecast errors are strongly predictable and help reconcile both the short-run
UIP puzzle and its long-horizon reversal. Applying their framework to the ASCB data, we es-
timate analogous forecast-error regressions using firm-level one-year-ahead yen—dollar exchange
rate expectations, and test directly whether the predictable forecast errors identified by Candian
and De Leo (2025) account for the predictable excess returns implied by yen UIP regressions.

We define interest rate differential?

Tt = it — Zz(, (41)

and denote the excess currency return from time ¢ to ¢t + 1 as

)\t+1 = St4+1 — St — (it - Z:)v (4~2)

where s; is the log exchange rate, and i, if are the domestic and foreign nominal interest rates,
respectively.

Following Candian and De Leo (2025), rolling the Fama (1984) regression forward k periods
yields

Aitk = Ok + B + €44k, (4.3)

where 3, captures the predictability of excess currency returns. The predictability of forecast

*While Candian and De Leo (2025) use the log differential of nominal interest rates, we use the level difference,
as our sample contains negative values for the Japanese interest rate.
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errors is measured by 37 in the regression

Stk — EiStir = Vi + Bi@t + Ny (4.4)

The Froot and Frankel (1989) decomposition implies that the predictability of excess returns,
B, can be attributed to the predictability of forecast errors, 3z, or or risk premia. Plotting
B and [, across horizons k, Candian and De Leo (2025) confirm that ) is negative at short
horizons but turns positive at longer horizons, consistent with the existing literature (Engel
(2016); Valchev (2020)). They further find that survey forecast errors largely account for the
predictability of excess returns, as 3, and [}, track each other closely across horizons.

Our estimates of 3, and §} are depicted in Figure 1. Consistent with the literature, we
observe the characteristic sign reversal of (3, from negative at short horizons to positive at
longer horizons. However, (; does not track (3, indicating that neither the UIP puzzle nor
its long-horizon reversal for the yen is driven by systematic forecast errors. While Candian
and De Leo (2025) show that forecast-error predictability can rationalize both the UIP puzzle
and its reversal in multi-currency settings, their country-by-country estimates document that
the yen is an exception. Our ASCB-based results corroborate this finding: forecast errors
for the yen—dollar rate do not generate the excess-return patterns implied by UIP regressions.
This conclusion is further supported by Katagiri and Takahashi (2023), who demonstrate that
when long-maturity UIP holds, Bank of Japan-induced term-premium shocks can move the
yen and inflation without invoking expectation errors.®* Their finding that quantitative and
qualitative easing compressed term premia and weakened the yen lends additional support to a

risk-premium explanation.

3 Although currency risk premia and bond term premia are conceptually distinct, they are difficult to disen-
tangle empirically. Katagiri and Takahashi (2023) show that UIP holds more closely at long maturities, implying
that movements in the term-premium component of long-term yields feed directly into the long-rate differential
that prices the exchange rate. Consequently, shocks to Japanese long-term term premia are transmitted to the
yen through the same reduced-form channel as currency risk-premium shocks, rendering the two observationally
equivalent.

20



0.4r 70.05

<041 1-0.05 %~
-0.8 1-0.1
1.2 ! . L L -0.15
0 2 4 6 8 10
Horizon (K)

Figure 1. UIP Regression Coefficients for the Yen—Dollar Exchange Rate

Notes: The estimation period is 1989-2020. The blue and red solid lines represent 61@ and ﬁi, respectively. The
horizon is measured in years.

These results position Japan as a boundary case in the UIP literature. Despite exhibit-
ing both the short-run puzzle and its long-horizon reversal, the underlying mechanism differs
sharply from the expectation-error channel emphasized by Candian and De Leo (2025): the
yen’s safe-haven role and associated risk-premium variation appear to dominate. This suggests
that forecast-error-based explanations do not generalize uniformly across currencies, and un-
derscores the importance of accounting for time-varying risk premia when interpreting the UIP

puzzle—particularly in safe-haven currency environments.

4.3 Effects on Firm Decisions

This subsection examines whether exchange rate movements influence firms’ investment and

pricing decisions.

4.3.1 Investment

We first regress planned investment growth on two forms of exchange rate information—firms’
own expected depreciation and realized depreciation over the previous year—alongside con-

trols for the macroeconomic environment. Column (1) of Table 7 reports the baseline results.
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Investment plans do not respond to expected depreciation but respond positively to realized
depreciation, expected output growth, and realized output growth, and negatively to the real in-
terest rate. The official government growth outlook plays no role. The positive effect of realized
depreciation is consistent with a conventional competitiveness channel: yen depreciation raises
exporters’ revenues in domestic currency terms, relaxes financing constraints, and thereby stimu-
lates investment. This mechanism operates most directly for manufacturing firms, whose output
is more tradeable and whose revenues and financing conditions are more sensitive to exchange
rate fluctuations—consistent with the larger estimated coefficients on realized depreciation for
manufacturers in column (3). Column (2) augments the all-industries specification with firms’
expected change in purchase prices for the coming year—a direct measure of anticipated pro-
duction costs—and column (4) does the same for manufacturing firms. Expected purchase price
increases are themselves positively associated with investment, likely because anticipated cost
pressures proxy for stronger demand expectations and thereby encourage capital expenditure.
The remaining results are unchanged across all specifications: firms’ own expected depreciation
does not affect investment decisions, whereas realized depreciation continues to exert a positive
effect through the competitiveness channel, especially for manufacturing firms.

The statistical insignificance of expected depreciation is consistent with the expectation for-
mation results in Table 6. There, firms were shown to underreact to realized depreciation and to
Japan—US macroeconomic fundamentals, placing excessive weight on their private assessments
while discounting public exchange rate signals—a pattern we attributed to the yen’s safe-haven
status, which causes short-run depreciation episodes to reflect global risk sentiment rather than
underlying fundamentals. If firms perceive their own depreciation expectations as unreliable,
it is unsurprising that those expectations do not feed into investment decisions. Realized de-
preciation, by contrast, directly affects export revenues and financing conditions—the margins
on which investment decisions are made—providing a concrete and actionable signal that firms

incorporate into their investment plans regardless of whether they attribute it to fundamentals
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or global risk sentiment.

Table 7. Determinants of Firms’ Investment Decisions: Exchange Rate Signals

Expected Investment Growth (next 3-year average)

All industries Manufacturing
(1) 2) 3) (4)
Expected Exchange Rate Depreciation -1.884 -1.350 -.507 -.463
(1.849)  (2.116) (2.399) (2.610)
Realized Exchange Rate Depreciation 4.536%F*  4.824%F* 6.994%** 6.383%%*
(1.257)  (1.458) (1.626) (1.751)
Government Outlook (Output) .104 -.0993 -.0332 -.190
(.210) (.253) (.266) (.287)
Expected Output Growth TH2¥H* L834%H* .900*** 913k
(.0981)  (.115) (.134) (.143)
Realized Output Growth L241%%* L263%F* L285%** .304%%*
(.0525)  (.0592) (.0671) (.0702)
Real Interest Rate S284%xK L 224%K -.318%** -.202%%
(0818)  (.0956) (.110) (.116)
Expected Change in Purchase Price 112 .106%**
(.0319) (.0349)
R-squared .250 .261 .245 .248
Obs. 12,387 9,409 7,257 6,664

Notes: The estimation period is 2003-2020. *** and ** indicate significance at the 1% and 5% levels, respectively.
The reported R-squared is the overall value. Standard errors are clustered at the firm level. See the Appendix
for variable definitions.

Taken together, the findings suggest that the underreaction to exchange rate signals doc-
umented in Table 6 carries real consequences for investment behavior: because firms discount
their own depreciation expectations, it is realized—rather than expected—exchange rate move-
ments that drive investment planning, and this effect is most pronounced precisely where the
competitiveness channel operates most directly—among manufacturing firms with the greatest

trade exposure.

4.3.2 Pricing

Following the same approach as for investment, we regress planned sales price growth on two
forms of exchange rate information—firms’ own expected depreciation and realized depreciation
over the prior year—along with the official government inflation outlook, firms’ expected and

realized output growth and inflation. Column (1) of Table 8 reports the baseline results. As with
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investment, planned sales prices respond positively to realized depreciation but not to expected
depreciation, consistent with firms discounting their own exchange rate expectations in favor of
observed outcomes. The positive coefficient on realized output growth similarly suggests that

stronger demand conditions are associated with higher planned sales prices.

Table 8. Determinants of Firms’ Pricing Decisions: Exchange Rate Signals

Expected Change in Sales Price

All industries Manufacturing
(1) 2) 3) (4

Expected Exchange Rate Depreciation 1.094 .647 1.082 1.350%*
(.749) (.593) (.983) (.777)

Realized Exchange Rate Depreciation 1.546%** -.497 1.351%* -.494
(546)  (AT2) (677)  (.600)
Government Outlook (Inflation) NN s SR 71 i 533HHE Bk
(112)  (.092) (140)  (.117)

Expected Inflation J124% .0654 158%* .0961
(.0635)  (.0521) (0771)  (.0648)

Realized Inflation -.0100 .0935 .0318 129
(.0768)  (.0610) (.0993)  (.0816)
Expected Output Growth 334K L qq%xx A28%FK 196 HE
(.0531)  (.0374) (.0657)  (.0474)

Realized Output Growth L120%H* .0212 .0994*H* .0120
(.0205)  (.0163) (.0250)  (.0198)
Expected Change in Purchase Price 5H0*** H3THH*
(.0214) (.0252)

R-squared .390 .613 374 .588
Obs. 9,688 9,568 6,738 6,716

Notes: The estimation period is 2003-2020. *** ** and * indicate significance at the 1%, 5%, and 10% levels,
respectively. Standard errors are clustered at the firm level. The reported R-squared is the overall value. See the
Appendix for variable definitions.

The pricing results diverge importantly from the investment case, however, once the cost
channel is introduced. Column (2) augments the baseline specification with firms’ expected
change in purchase prices. Controlling for cost expectations renders the coefficient on realized
depreciation statistically insignificant, and the positive coefficients on realized output growth
and expected inflation similarly lose significance. Expected changes in purchase prices, by
contrast, exert a positive and significant effect on pricing decisions throughout. This pattern
reveals a clear mechanism: firms do not treat the exchange rate as an independent driver of

pricing but respond to it indirectly through its effect on production costs, and stronger demand
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conditions matter for pricing primarily insofar as they elevate anticipated cost pressures. The
exchange rate and demand conditions thus influence pricing only through their downstream
effect on input costs, which firms incorporate directly into their sales price plans.

Columns (3) and (4) report the corresponding estimates for manufacturing firms. The re-
sults broadly mirror those for all industries in columns (1) and (2), standing in sharp contrast
to the investment case where the competitiveness channel was considerably stronger among
manufacturers. One notable difference, however, emerges in column (4): expected depreciation
enters with a weakly positive and marginally significant coefficient among manufacturing firms
once cost expectations are controlled for, whereas it is insignificant without this control. This
pattern is consistent with the cost pass-through interpretation: because manufacturing firms are
the most trade-exposed and rely heavily on imported intermediate inputs, they may anticipate
that expected depreciation will raise their input costs and price accordingly. Even for manu-
facturers, therefore, expected depreciation appears to influence pricing not as an independent
exchange rate signal but through anticipated cost pressures—reinforcing the conclusion that
the cost pass-through mechanism, unlike the competitiveness channel in investment, operates
as the dominant transmission channel broadly across the economy.

These findings connect naturally to the earlier forecast-error regressions in Table 6, which
showed that firms underreact to realized depreciation and to Japan—US macroeconomic fun-
damentals. Within the Broer and Kohlhas (2024) framework, this pattern arises when firms
assign relatively high weight to their private assessments while discounting public exchange
rate signals whose perceived informativeness is limited—here, by the yen’s sensitivity to global
risk sentiment rather than underlying fundamentals. The attenuation of the exchange rate’s
explanatory power for pricing once cost expectations are controlled for is consistent with this
mechanism: firms discount yen movements as a diffuse public signal whose short-run fluctua-
tions reflect global risk sentiment rather than underlying fundamentals, responding instead to

anticipated input costs.
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The UIP results reinforce this picture from a different angle. The short-run UIP puzzle
and its long-horizon reversal for the yen are driven not by predictable shifts in firms’ beliefs
about fundamentals but by time-varying risk premia associated with the yen’s safe-haven status.
If exchange rate fluctuations primarily reflect risk-premium dynamics rather than changes in
underlying Japan—US conditions, firms are rational to discount the exchange rate as a signal
for their one-year-ahead plans, turning instead to cost expectations and realized outcomes that
more directly map onto their operating environment.

Taken together, the evidence presents a coherent picture. Japanese firms assign limited
informational weight to exchange rate movements, and where the exchange rate does matter
it operates through realized outcomes rather than expectations. For pricing decisions, the
transmission runs mainly through the cost channel: expected cost inflation, not exchange rate
expectations, is the primary mechanism through which macroeconomic conditions shape firms’

forward-looking plans.

5 Conclusions

This paper draws on firm-level evidence from Japan to reassess how fiscal signals and exchange
rate developments shape expectations and real decisions across normal times and the ZLB
period. The analysis yields two main findings.

First, growth and inflation expectations underreact to fiscal signals, with correspondingly
negligible effects on investment and pricing decisions. This muted response helps explain why
fiscal expansions during the ZLB delivered far less stimulus than standard New Keynesian
models predict: when expected inflation rises only weakly in response to fiscal expansion, the
real interest rate falls by too little to stimulate private demand. Within the Broer and Kohlhas
(2024) framework, overconfident firms assign relatively high weight to their private assessments
and discount public fiscal signals accordingly—a tendency amplified at the ZLB, where greater

ambiguity about fiscal transmission reduce the perceived reliability of such signals. The result

26



is persistent underreaction of inflation expectations and limited pass-through to investment and
pricing decisions.

Second, exchange rate expectations play no meaningful independent role in firm decisions.
Firms’ expected yen depreciation neither accounts for the short-run UIP puzzle nor its reversal
at longer horizons, nor does it independently influence investment or pricing plans. The be-
havior of the yen is more plausibly explained by time-varying risk premia consistent with its
safe-haven status than by predictable forecast errors, and firms appear to recognize this: they
discount exchange rate signals whose short-run movements reflect global risk sentiment rather
than underlying Japan—-US fundamentals. What matters for firm decisions is not the exchange
rate per se but its downstream consequences. For investment, realized depreciation exerts a
direct positive effect through the competitiveness channel, concentrated among manufacturing
firms where export revenues and financing conditions are most sensitive to currency movements.
For pricing, the transmission runs through the cost channel: once expected cost inflation is con-
trolled for, realized depreciation loses explanatory power across all sectors. Even the weak
positive response of manufacturing firms’ pricing to expected depreciation—the one exception
to this pattern—is consistent with anticipated cost pass-through rather than an independent
exchange rate expectations channel, since the effect only emerges once cost expectations are
controlled for. This asymmetry between investment and pricing, and between manufacturing
and the broader economy, provides a coherent account of why yen depreciation has been as-
sociated with cost-push inflation in recent years even as demand-driven inflation has remained
subdued.

Across both domains, the evidence points to a consistent pattern: Japanese firms do not
fully incorporate public macroeconomic signals into their expectations, and this attenuation—
most pronounced at the ZLB—significantly weakens the transmission of both fiscal policy and
exchange rate movements into real activity. Firms adjust their forecasts in the correct direction

when public signals change, but the adjustment is too small—and is further muted during the

27



ZLB period, when the perceived reliability of public information is most diminished. This helps
explain why repeated fiscal stimulus packages failed to generate sustained increases in expected
inflation or investment, and why the economy did not emerge from its prolonged deflationary
episode until sharp yen depreciation began exerting direct upward pressure on costs.

These findings contribute to the growing literature on firm expectations by documenting
that neither fiscal signals nor exchange rate expectations play a meaningful independent role
in Japanese firms’ decisions. They underscore the importance of incorporating state-dependent
expectation formation into macroeconomic models, and highlight the challenge facing policy-
makers in low-inflation, constrained-policy environments: effective stimulus requires not merely
the announcement of policy measures, but communication strategies capable of durably shifting

firms’ beliefs about the reliability and transmission of those measures.
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Appendix: Data Description

A Variable Definitions from the ASCB Questionnaire

This appendix summarizes the variables drawn from the firm-level confidential dataset of the
Annual Survey of Corporate Behavior (ASCB), provided by the Economic and Social Research
Institute, Cabinet Office, Government of Japan. The ASCB covers a broad range of questions on
firms’ outlooks, prices, investment, employment, and overseas activities; only variables directly
relevant to our analysis are listed below. The dataset spans FY1989-2022, though survey
questions vary across waves, and some variables are therefore available only for a subset of
years, as indicated.

e Expected Output Growth: Firm’s forecast of Japan’s real GDP growth rate for the fol-
lowing fiscal year (numeric; one decimal place). Survey waves: FY1989-2022.

e Expected Inflation: Implied inflation forecast constructed by the authors as the difference
between the firm’s forecasts of nominal and real GDP growth for the following fiscal year
(numeric; one decimal place). Survey waves: FY2003-2022.

e Expected Exchange Rate Depreciation: Year-over-year log change from the end-of-year
spot yen—dollar rate to the firm’s one-year-ahead forecast of the yen price of the dollar,
selected from discrete 10-yen brackets (e.g., "100 yen range" = 100-109 yen per dollar),
constructed by the authors. Survey waves: FY1989-2020.

e Expected Change in Purchase Price: Firm’s forecast of the rate of change in the aver-
age purchase price of main inputs approximately one year ahead, selected from discrete
brackets ranging from "-20% or less" to "20% or more." Survey waves: FY2003-2020.

e Expected Change in Sales Price: Firm’s forecast of the rate of change in the average sales
price of main product or service approximately one year ahead, selected from discrete
brackets ranging from "-20% or less" to "20% or more." Survey waves: FY2003-2020.

e Expected Investment Growth (next 3-year average): Firm’s forecast of the average annual
rate of change in capital investment over the following three years, selected from discrete
brackets ranging from "-25% or less" to "25% or more." Survey waves: FY1989-2022.

e Investment Growth (past 3-year average): Firm’s assessment of the average annual rate of
change in capital investment over the preceding three years, selected from discrete brackets
ranging from "-25% or less" to "25% or more." Survey waves: FY1989-2020.

B Public Signal Variable Definitions

This appendix describes the macroeconomic and fiscal data used as public signals in the esti-
mations.

e Initial Budget Growth: Year-over-year change in the central government’s initial budget
appropriations, on a fiscal year basis. Source: Ministry of Finance, Japan.
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Supplementary-to-Initial Budget Ratio: Total supplementary budget appropriations ap-
proved by the central government relative to the initial budget during the fiscal year.
Source: Ministry of Finance, Japan.

Government Outlook (Output): Official government forecast of Japan’s real GDP growth
rate for the following fiscal year. Source: Cabinet Office, Japan.

Government Outlook (Inflation): Implied inflation forecast constructed by the authors as
the difference between the government’s official forecasts of nominal and real GDP growth
for the following fiscal year. Source: Cabinet Office, Japan.

Realized Output Growth: Year-over-year change in real GDP, on a calender year basis.
Source: Cabinet Office, Japan.

Realized Inflation: Year-over-year change in GDP deflator, on a calender year basis.
Source: Cabinet Office, Japan.

Real Interest Rate: Constructed by the authors as the difference between the 1-year
Japanese Government Bond yield and the realized inflation rate described above. Sources:
Ministry of Finance and Cabinet Office, Japan.

Realized Exchange Rate Depreciation: Year-over-year increase in the log of the end-of-year
spot yen price of the dollar, constructed by the authors. Source: Bank of Japan.

Output Growth Differential: Japan’s realized output growth (described above) minus US
real GDP growth, constructed by the authors. Sources: Cabinet Office, Japan and FRED
(GDPC1).

Interest Rate Differential: 1-year Japanese Government Bond yield minus 1-year US Trea-
sury yield, constructed by the authors. Sources: Ministry of Finance, Japan and FRED
(RIFLGFCYO01NA).

Inflation Differential: Japan’s realized inflation (described above) minus the year-over-
year change in the US GDP deflator, constructed by the authors. Sources: Cabinet
Office, Japan and FRED (A191RD3A086NBEA).
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