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For the conduct of monetary policy, it is important to grasp "underlying inflation" by excluding temporary
factors that are expected to wane over time. However, because underlying inflation cannot be determined
using developments in a single indicator alone, the Bank of Japan uses three sets of approaches to
gauge it: (1) approaches that exclude highly volatile items, (2) approaches that capture medium- to long-
term inflation expectations, and (3) approaches that estimate underlying inflation based on economic
models. Looking ahead at price developments, while underlying inflation is approaching 2 percent,
consumer prices are expected to become more volatile in the short term due to factors such as
government measures to address rising prices as well as rising crude oil costs stemming from heightened
tensions in the Middle East. In light of these factors, it has become even more important to accurately
grasp underlying inflation and provide clear communication.

Introduction

The Bank of Japan has set the "price stability target" at
2 percent in terms of the year-on-year rate of change in
the consumer price index (CPI) for all items and
conducts monetary policy from the perspective of
sustainable and stable achievement of the target.
Monthly figures of the CPI, however, are subject to
temporary influences, such as disturbances stemming
from supply-side factors including adverse weather, as
well as changes arising from institutional factors such
as government subsidies (Chart 1). Moreover, the
effects of monetary policy are transmitted to economic
activity and prices only with a time lag. Therefore,
frequently adjusting policy in response to temporary
movements in the CPI would risk amplifying, rather
than smoothing, fluctuations in economic activity and
prices. For this reason, in conducting monetary policy,
it is important to grasp "underlying inflation," by
excluding temporary factors that are expected to wane
over time, and to assess its future trajectory.

That said, it is not easy to determine which parts of
monthly price movements are temporary and which
reflect underlying inflation. More fundamentally,
underlying inflation cannot be determined based on
developments in a single indicator; rather, it must be
judged comprehensively by examining a wide range of
information on economic activity and prices from
multiple perspectives.

[Chart 1] Overview of Underlying Inflation
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While the Bank has continued to communicate
developments in underlying inflation through various
channels including its Outlook for Economic Activity
and Prices and speeches by Policy Board members, this
paper first discusses the concept of underlying inflation,
using the Phillips curve, with a view to summarizing
the subject clearly. ! It then presents the various




indicators used by the Bank to gauge underlying
inflation and outlines their characteristics. Finally, the
paper reviews recent developments in underlying
inflation.

The Concept of Underlying Inflation

Relationship with the Phillips curve

Generally, prices are considered to fluctuate in
response to the balance between the aggregate demand
and supply of goods and services in the economy (the
"output gap"). In economics, this relationship between
the output gap and the inflation rate is known as the
Phillips curve. For example, when the economy
recovers, the output gap improves, and the prices of a
wide range of goods and services gradually rise, this
can be regarded as a movement along the Phillips curve
(Chart 2).2 In contrast, when temporary factors arise --
such as the rise in cost-push pressures triggered by the
significant increase in import prices observed since
2021 -- the inflation rate deviates from the Phillips
curve. Therefore, to gauge underlying inflation, it is
necessary to remove such temporary factors.

[Chart 2] Overview of the Phillips Curve
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On the Phillips curve, the relationship between the
output gap and the inflation rate changes not only
through movement along the curve, but also through
shifts in the intercept. For example, when the public's
inflation expectations change -- whether through (1)
adaptive expectations formation, which is influenced
by actual inflation, or (2) forward-looking expectations
formation, which reflects views on factors such as the
central bank's price stability target -- this can be
regarded as a shift in the intercept of the Phillips
curve.®>>* When such an upward shift occurs, the
inflation rate will increase even if the output gap
remains the same.

Meanwhile, even temporary supply-side factors, if
the resulting price increases become protracted, may
affect inflation expectations through the adaptive
expectations mechanism and thereby influence the
intercept of the Phillips curve. It is often noted that, in
Japan, inflation expectations have not been anchored at
2 percent for a long time and that, consequently,
adaptive expectations tend to play a considerable role
in expectation formation. In addition, amid a shift away
from the behavior and mindset based on the assumption
that wages and prices will not increase easily, and
against the backdrop of tightening labor market
conditions and more active wage- and price-setting
behavior by firms, it is possible that price fluctuations
caused by temporary factors are now more likely than
before to lead to shifts in the intercept of the Phillips
curve. For example, while recent increases in food
prices are regarded as largely due to temporary supply-
side factors, if these price increases were to persist, they
could, via changes in inflation expectations, exert a
sustained upward impact on overall consumer prices.

The role of underlying inflation at central banks
in Europe and the United States

The underlying rate of consumer price inflation is also
an important concept for the conduct of monetary
policy among central banks in Europe and the United
States.

The FEuropean Central Bank (ECB) regards
underlying inflation as providing useful signals for the
medium-term outlook for inflation, and has made it
clear that behavior in such inflation is one of the factors
the ECB focuses on when making policy decisions.®
The Federal Reserve has noted that underlying inflation
helps identify price trends by removing the noise
inherent in headline inflation.® In this context, since
last spring it has highlighted the importance of
determining whether the impact of tariff policies on
prices will remain temporary and has been closely
monitoring developments in underlying inflation.
Similarly, the Bank of England (BOE) has noted in
speeches by Monetary Policy Committee members that
focusing on the persistent, underlying component of
inflation allows monetary policy to be conducted in a
forward-looking manner from a medium-term
perspective.’

These central banks release many indicators related
to underlying inflation through staff papers and on their
websites.’




Measuring Underlying Inflation

While underlying inflation is an important concept for
the conduct of monetary policy, there is no single
indicator that captures it. The Bank therefore uses three
sets of approaches in trying to gauge underlying
the different
approaches and outlines the characteristics of the

inflation. The following explains

associated indicators.

Approaches excluding highly volatile items

The first set of approaches consists of reprocessing
released price statistics to remove factors such as items
with large price fluctuations. This is intended to strip
out temporary disturbances from observed prices and
aimed primarily at capturing movements along the
Phillips curve.

The Bank has used indicators that exclude highly
volatile items, monitoring developments in such
measures as the CPI for all items less fresh food, the
CPI for all items less fresh food and energy, and the CPI
for all items less food and energy. Recently, however, it
has become difficult to gauge underlying inflation
using only these indicators, for two reasons: (1)
increased volatility in the CPI due to the effects of
government measures to reduce the household burden
of higher energy prices; and (2) the anticipated impact
of future policies such as free education programs.
Considering these points, the Bank in March 2026
began publishing indicators that exclude these
institutional factors from the CPI (Chart 3). °
Meanwhile, in the United States and elsewhere, it is
common when assessing underlying inflation to focus
on measures excluding food and energy. In Japan's case,
however, it should be kept in mind that the weight of
food in the CPI is relatively large, so that this measure
may exclude too much of the price movements that
correspond to supply and demand conditions in the
economy.'® In fact, one frequently cited reason for
recent increases in food prices is higher labor and
distribution costs stemming from tightening labor
market conditions. Meanwhile, the Bank also focuses
on indicators derived from the distribution of price
changes for individual CPI items, and continues to
release and monitor monthly developments in the
trimmed mean, the weighted median, and the mode
(Chart 4).11

Indicators that exclude highly volatile items have
the advantage of being easy to compute, intuitively
straightforward, and well suited to timely, month-by-
month monitoring. On the other hand, as illustrated by
the movements since 2021 in Charts 3 and 4, it is not

easy to strip out such effects accurately when, for
example, prices for a broad range of items rise sharply
due to a steep increase in import prices.'? It should also
be noted that the decision to exclude highly volatile
items or institutional factors involves a degree of
arbitrariness. In addition, if, in an effort to capture
underlying inflation, one keeps peeling away various
items like the layers of an onion, the resulting measure
will deviate from the overall basket of goods and
services that households actually purchase, and may
eventually become detached
households' perceptions of inflation.

therefore from

[Chart 3] CPI excluding Institutional Factors
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Note: Institutional factors = the effects of the consumption tax rate
change and policies concerning the provision of free education
+ measures to reduce the energy cost burden (such as gasoline
prices, electricity and gas charges) + the reduction in mobile
phone charges in 2021 + travel subsidy programs. The figures are
staff estimates.

Sources: Ministry of Internal Affairs and Communications, etc.

[Chart 4] CPI: Trimmed Mean, etc.
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Note: Figures are staff estimates.
Sources: Ministry of Internal Affairs and Communications, etc.




Approaches capturing medium- to long-term
inflation expectations

The second set of approaches focuses on indicators
related to medium- to long-term inflation expectations,
which represent people's perceptions
developments, and seeks to capture shifts in the
intercept of the Phillips curve.

of price

The Bank, using data from various surveys,
monitors medium- to long-term inflation expectations
of households (Opinion Survey on the General Public's
Views and Behavior), firms (Tankan [Short-Term
Economic Survey of Enterprises in Japan]), and experts
(Chart 5). However, these indicators differ in their
statistical characteristics and biases, partly reflecting
differences The Bank
therefore also constructs composite indexes of inflation

in respondent attributes.

expectations that statistically aggregate the information
contained in each measure using econometric
techniques.?® In addition, for the inflation expectations
of market participants, the Bank, like central banks in
Europe and the United States, monitors the break-even
inflation rate (BEI) derived from inflation-indexed

government bonds (Chart 6).

[Chart 5] Inflation Expectations (Survey etc.)
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Market participants (QUICK, 2 to 10 years ahead)

Economists 1 (6 to 10 years ahead)

—o— Economists 2 (7 to 11 years ahead)

------- Households (over the next 5 years)

Firms (5 years ahead)

Composite Index of Inflation Expectations (PCA[i])
---+--- Composite Index of Inflation Expectations (PCA[ii])

Notes: 1. The figure of market participants for 2026/Q1 is the January-
February average.

N

. "Economists 1" shows the forecasts of economists in the
Consensus Forecasts. "Economists 2" shows the forecasts of
forecasters surveyed for the ESP Forecast. Figures for
households are from the Opinion Survey on the General
Public's Views and Behavior, estimated using the modified
Carlson-Parkin method for a 5-choice question. Figures for
firms show the inflation outlook of enterprises for general
prices (all industries and enterprises, average) in the Tankan.

w

. Composite indexes of inflation expectations are for 10-year-
ahead expectations. They are calculated using principal
component analysis (PCA). For the calculation method of the
indexes, see the footnote 13.

Sources: Bank of Japan; QUICK, "QUICK Monthly Market Survey
<Bonds>"; JCER, "ESP Forecast"; Consensus Economics Inc.,
"Consensus Forecasts"; Bloomberg.

[Chart 6] Inflation Expectations (BEI)
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Note: The BEI (break-even inflation) rate is the yield spread between
fixed-rate coupon-bearing JGBs and inflation-indexed JGBs.
Inflation-indexed JGBs issued since October 2013 are designated
as "new," while the rest are designated as "old." Figures for "old
(longest)" are calculated using yield data for issue No. 16 of
inflation-indexed JGBs, which matured in June 2018.

Source: Bloomberg.

Indicators related to medium- to long-term inflation
expectations have the advantage of being less affected
by short-term noise and of being forward-looking,
literally. However, it should be noted that (1) there is
considerable dispersion in the levels of these measures,
reflecting heterogeneity across households, firms, and
experts, and (2) in the case of the BEI in Japan, the low
liquidity of inflation-indexed government bonds makes
it particularly susceptible to influences other than
inflation expectations (such as a liquidity risk
premium).

Approaches estimating underlying inflation
based on economic models

The third set of approaches relies on constructing
economic models and, using statistical methods,
estimating trend inflation -- that is, the long-run value
to which the inflation rate converges in the absence of
additional shocks to the economy. Like the above
approaches based on inflation expectations, the third
set of approaches also aims to capture shifts in the
intercept of the Phillips curve.

The Bank currently estimates the trend inflation
rate mainly using four models. Specifically, it employs
(1) a time-varying parameter model to estimate the
inflation rate when the output gap is zero (the intercept
of the Phillips curve) (Model 1), (2) a time-varying
parameter vector autoregression (TVP-VAR) model to
estimate the long-run convergence value of inflation
(Model 2), (3) a semi-structural model to measure the
long-run convergence value of inflation (Model 3), and
(4) statistical techniques to decompose inflation into
trend and cyclical components (Model 4) (Chart 7).14




[Chart 7] Trend Inflation
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Sources: Bank of Japan; Ministry of Health, Labour and Welfare;
Ministry of Internal Affairs and Communications; Cabinet
Office; Google Trends; QUICK, "QUICK Monthly Market
Survey <Bonds>"; Consensus Economics Inc., "Consensus
Forecasts"; Bloomberg.

The trend inflation rate is estimated on the basis of
economic theory and has the advantage that its drivers
can be interpreted consistent with theory. On the other
hand, it should be noted that (1) the estimates can vary
substantially depending on the choice of model
specification and parameter settings, (2) the estimates
are susceptible to being influenced by the most recent
data, and (3) there is the so-called "real-time problem,"
in which past estimates are subject to substantial
revisions whenever the data used for the estimation are

updated.

Importance of a comprehensive judgment

As explained, each approach to gauging underlying
inflation has advantages and disadvantages. Therefore,
when assessing underlying inflation, it is necessary not
to rely on a single indicator but, focusing on the array
of indicators presented in this paper, to examine a broad
range of relevant data. Furthermore, it is important to
make a comprehensive judgment only after carefully
examining a wide range of information on economic
activity and prices -- such as the output gap, labor
market conditions, and wage growth -- that underlie
price developments.

Recent Developments
Inflation

in Underlying

Looking at recent developments in underlying inflation,
indicators that exclude highly volatile items show that
the year-on-year rate of increase in the CPI for all items
less fresh food and energy is above 2 percent, reflecting
the remaining impact of higher food prices (Chart 8).
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Source: Ministry of Internal Affairs and Communications.

On the other hand, because government measures to
reduce the household burden of higher energy prices
have pushed down energy prices, the year-on-year rate
of increase for the CPI for all items less fresh food has
declined and is currently below 2 percent. Meanwhile,
the year-on-year rate of increase for the CPI for all
items less food and energy has been hovering around
1.5 percent.

As noted, recent developments in the CPI have been
affected by the impact of government measures to
reduce the burden of energy costs and other factors.
Looking at indicators that exclude such institutional
factors, the year-on-year rates of increase for the CPI
for all items less fresh food and for all items less fresh
food and energy both continue to remain above 2
percent, while the year-on-year rate of increase for the
CPI for all items less food and energy is hovering
between 1.5 and 2 percent (Chart 3). Meanwhile, the
rate of increase of the trimmed mean has declined to
around 1.5 percent, and the rate of increase of the
weighted median has also declined (Chart 4). The rate
of increase of the mode, while fluctuating, is currently
around 1.5 percent.

Next, looking at medium- to long-term inflation
expectations, composite indicators show a gradual
increase toward 2 percent (Chart 5). Medium- to long-
term inflation expectations of firms continue to trend
upward and are above 2 percent. Although medium- to
long-term inflation expectations of households and
experts remain below 2 percent, they are also rising
moderately overall. The BEI, derived from inflation-
indexed government bonds, is likewise increasing
gradually toward 2 percent, albeit with some
fluctuations (Chart 6).

Turning to trend inflation estimated from economic
models, all of the models show a moderate uptrend,




with the latest estimates hovering in a range from 1.5
to around 2 percent (Chart 7). That said, in light of the
estimation issues noted earlier, these results need to be
interpreted with some latitude.

Finally, looking at factors underlying price
developments, the output gap has been on an improving
trend, albeit with some fluctuations. Labor market
conditions remain extremely tight, and wages are rising
moderately. Against this backdrop, firms continue to
pass higher wages on to selling prices, and the
mechanism in which wages and prices rise moderately
in interaction with each other has been taking hold.?®

Taking these points into account, it could be judged
that the underlying inflation rate is rising moderately
toward 2 percent. Going forward, from the perspective
of sustainable and stable achievement of the price
stability target, it will also be necessary to monitor
whether underlying inflation becomes firmly anchored
at around the 2 percent level.

Conclusion

As highlighted in this paper, since consumer prices
fluctuate under the impact of temporary factors, it is
important for the conduct of monetary policy to focus
on underlying inflation, which strips out such factors.
Looking ahead at price developments, while
underlying inflation is approaching 2 percent,
consumer prices are expected to become more volatile
in the short term due to factors such as government
measures to address rising prices as well as rising crude
oil costs stemming from heightened tensions in the
Middle East. Moreover, in addition to the rise in food
prices in the past few years, the recent rise in crude oil

prices and the depreciation of the yen could affect

! For further discussions of underlying inflation, see, for
example:
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(2023) and Hara et al. (2020). Examples of earlier research
include Quah and Vahey (1995), who explain the importance of
capturing inflationary pressures from the demand side, and
Eckstein (1981), who discusses the importance of capturing
long-run equilibrium conditions.

Ueda, Kazuo (2023), "Basic Thinking on Monetary Policy and
the Outlook for Economic Activity and Prices," speech at a
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of Japan).
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underlying inflation through changes in medium- to
long-term inflation expectations.

In this context, increases in crude oil prices can
affect underlying inflation in both upward and
downward directions. Specifically, if such increases
exert downward pressure on economic activity and
worsen the output gap, they can act as a factor pushing
down underlying inflation. On the other hand, if higher
crude oil prices lead to an increase in people's inflation
expectations, this would exert upward pressure on
underlying inflation. Attention is warranted to the
possibility that upward pressures on prices through this
channel may have strengthened compared with the past,
as firms have become more proactive in their wage- and
price-setting behavior. Moreover, given changes in
firms' behavior and the upward trend in the import
penetration ratio, prices may now be more susceptible
to the depreciation of the yen, and such developments
could influence underlying inflation through changes in
inflation expectations.'6

Given these considerations, accurately gauging
underlying inflation is becoming more important than
ever. The Bank therefore intends to carefully examine
a wide range of indicators, keeping in mind the
advantages and disadvantages of the various measures
of underlying inflation presented in this paper. In
addition, it is important to make a comprehensive
judgement after carefully examining a range of
information on economic activity and prices that
underlie price developments, including the output gap,
labor market conditions, and wage developments,
while also drawing on anecdotal information. In doing
so, the Bank will also strive to communicate carefully
with the public regarding developments in underlying
inflation.
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