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This paper studies how monetary policy shocks influ-
ence the distribution of household-level inflation rates. We
find that contractionary monetary policy shocks significantly
and persistently decrease inflation dispersion in the econ-
omy. Moreover, different demographic groups are hetero-
geneously affected by monetary policy. Due to the differ-
ent consumption baskets purchased, low- and middle-income
households experience higher median inflation rates, which
are at the same time more responsive to a contractionary
monetary shock, leading to an overall convergence of infla-
tion rates across income groups. The same result holds for
expenditure and salary groups. The expenditures on Energy,
Water, and Gasoline are the main drivers behind these
results. These findings imply that the impact of mone-
tary policy shocks on expenditure inequality is between 20
and 30 percent more muted once we control for differences
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in individual inflation rates. Overall, our empirical evidence
highlights the importance of inflation heterogeneity in study-
ing the distributional consequences that monetary policies can
have.

JEL Codes: E31, E52.

1. Introduction

The relationship between monetary policy and heterogeneity has
become increasingly important in macroeconomic research, both
from a theoretical and an empirical point of view. Changes in interest
rates do not affect households homogeneously. Renters and home-
owners, savers and hand-to-mouths, high-skilled and low-skilled
workers are only a few examples of different demographic groups
that have been found to bear the consequences of the decisions made
by the monetary authorities in completely different ways. There-
fore, in the last few years, both economic researchers and central
bankers have shifted their focus from aggregate to more granular
effects to better understand the different channels through which
monetary policy can affect individual households and firms. How-
ever, the importance of inflation heterogeneity, i.e., the different
inflation rates experienced by households due to the variations in
the consumption baskets they purchase, for the distributional effects
of monetary policy has so far received limited attention.

This paper studies how monetary policy influences the distri-
bution of individual inflation rates to which different households
are exposed. We compute a measure of inflation heterogeneity,
given by the standard deviation of individual inflation rates, and
document that contractionary monetary shocks reduce both the
median and the cross-sectional standard deviation of the distribu-
tion of household-specific inflation rates. We then study how the
inflation rates of different demographic groups are heterogeneously
affected by monetary shocks. We show that inflation inequality,
which we define as the cross-sectional standard deviation of the
decile-specific inflation rates across expenditure, salary, and income
deciles, decreases after a contractionary monetary shock. The reason
is that households at the bottom of the distribution are exposed to a
higher inflation rate, which tends at the same time to decrease more
following a monetary shock. The effect is almost entirely driven by
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expenditures on Energy, Water, and Gasoline. The inflation rate of
these sectors, even though they account for a relatively small share of
the aggregate consumption bundle, is highly sensitive to changes in
interest rates. Finally, taking inflation heterogeneity into account,
we find that the increase in expenditure inequality is significantly
more muted.

The first contribution of this paper is to evaluate how mone-
tary policy influences the distribution of household-level inflation
rates. To compute individual inflation rates, we combine item-level
price data from the Bureau of Labor Statistics (BLS) with individual
expenditure data from the Consumer Expenditure Survey (CEX) for
the U.S. from 1980 onward. We evaluate how the different moments
of the inflation rates distribution, i.e., the median and the stan-
dard deviation, react to monetary policy shocks by adopting a local
projection approach à la Jordà (2005). Exogenous variations in inter-
est rate are captured using the Romer and Romer (2004) monetary
shocks series. We document that contractionary monetary policy
shocks decrease the median inflation rate as well as significantly
reduce the dispersion of the distribution.

The second contribution is to study whether the inflation rates of
different demographic groups are heterogeneously affected by mon-
etary policy. We demonstrate that contractionary shocks lead to
a sizable decrease in inflation inequality. On the one hand, low-
and middle-income households tend to experience higher inflation
rates than high-income households. On the other hand, their infla-
tion rates are more sensitive to shocks and tend to decline more
in response to monetary policy tightening. The same result holds
for salary and expenditure deciles, confirming the important role of
endowments in the dynamics of individual inflation rates.

The third contribution is to assess which sectors are mainly
responsible for the decrease in inflation dispersion. The price indices
of different sectors have different sensitivity to monetary policy
shocks. We document that Energy, Water, and Gasoline are by
far the most influenced by contractionary shocks and they explain
almost entirely the response of inflation dispersion to monetary
shocks even though they account for only a relatively small expen-
diture share. Therefore, the higher responsiveness of the low- and
middle-income households’ inflation is driven by the larger expendi-
ture share they devote to these categories.
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The fourth contribution of the paper is to evaluate how these
new findings on inflation heterogeneity influence real expenditure
inequality and its response to monetary shocks. We compute two
measures of real expenditure at household level: one deflating nom-
inal expenditure by the aggregate price level (as is common in
the literature, neglecting inflation heterogeneity) and one deflat-
ing each expenditure category by the relative sectoral price level.
As expected, we find that assuming all households are exposed to
the same inflation rate overestimates the impact of monetary policy
shocks on expenditure inequality. Although the nominal expendi-
ture of low- and middle-income households decreases more after a
shock than that of high-income households, their inflation rates also
decrease relatively more, partially offsetting this decrease in real
terms. It is important to underline that real consumption hetero-
geneity is still found to increase after a monetary shock, corrobo-
rating again the evidence of the sizable distributional effects that
central banks can have on the economy.

After years of relatively stable price growth, inflation rates
worldwide have reached high levels in the post-COVID period. The
optimal monetary policy to tackle them is again at the center of
attention for academics and policymakers. However, most of the
discussion focuses on stabilizing the aggregate inflation rate. The
results from this paper suggest that concentrating only on the over-
all inflation would miss the huge heterogeneity in inflation rates to
which households are exposed.

The level as well as the sensitivity of household-level inflation
rates to changes in interest rates are strongly correlated with demo-
graphic characteristics. Therefore, abstracting from also considering
how the individual inflation rates adjust in response to shocks would
lead to systematic biases by the monetary authorities against spe-
cific demographic groups. For instance, since low-income households
experience a higher inflation rate relative to high-income households,
they would benefit from a more aggressive monetary policy than
the one implemented by focusing only on the aggregate inflation
rate. This problem may even be exacerbated by the fact that cen-
tral banks usually design their policies targeting a specific subset
of price indices. As we document, core measures of inflation, i.e.,
excluding energy and food, greatly underestimate the overall level
of inflation dispersion in the economy. Finally, the empirical findings
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we provide suggest that central banks should pay close attention to
inflation heterogeneity, as whether it is taken into account or not
has important implications for the magnitude of the distributional
effects caused by the monetary authorities decisions.

Related Literature. This paper contributes to two strands
of the literature. The first one is the research agenda on infla-
tion inequality. Households are exposed to different levels of price
increases given the heterogeneous consumption baskets they con-
sume. For the U.S., Thesia, David, and Kokoski (1996), Hobijn and
Lagakos (2005), Leslie and Paulson (2006), Johannsen (2014), and
Orchard (2022) measure inflation inequality using the CEX data
which covers the full consumption basket. More recently, Kaplan
and Schulhofer-Wohl (2017), Jaravel (2019), and Argente and Lee
(2021) compute inflation inequality from scanner data which is avail-
able for a much more limited time period but provides information
at a higher level of granularity. The differences in inflation rates
across households are substantial over time as well as related to
demographic characteristics. For instance, high-income households
are exposed to lower inflation rates than low- and middle-income
households. See Jaravel (2021) for a review of the growing literature
on inflation inequality.

Particularly related to the results of our paper, Cravino, Lan, and
Levchenko (2020) show that the inflation rate of high-income house-
holds reacts significantly less than that of middle-income house-
holds following a monetary shock. We contribute to this literature
by studying how inflation dispersion across households responds to
monetary policy shocks. We document that contractionary shocks
decrease the cross-sectional dispersion in household inflation rates.
Almost the entire effect is due to the higher sensitivity of the prices
of Energy, Water, and Gasoline to changes in the interest rate. Com-
bining two results from the existing literature regarding the fact that
lower- and middle-income households are exposed to a higher infla-
tion rate, as documented by Kaplan and Schulhofer-Wohl (2017)
and Jaravel (2019), and that at the same time, their inflation rate
decreases relatively more following a monetary shock, as shown in
Cravino, Lan, and Levchenko (2020), we find that inflation inequality
across income, salary, and expenditure deciles decreases in response
to a monetary shock.

The second strand is the growing literature on the distribu-
tional aspects of monetary policy. With an approach analogous to
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the one we adopt, Coibion et al. (2017) document that consump-
tion and income inequality in the U.S. increase following a con-
tractionary monetary shock. Similar findings have also been found
in other countries and in different time periods, e.g., Mumtaz and
Theophilopoulou (2017) for the United Kingdom, Guerello (2018)
and Samarina and Nguyen (2024) for the euro area, and Furceri,
Loungani, and Zdzienicka (2018) for a panel of 32 advanced and
emerging economies. A summary of the current empirical and the-
oretical literature on the relationship between monetary policy and
inequality is provided by Colciago, Samarina, and de Haan (2019).

We show that neglecting inflation heterogeneity results in an
overestimation of the impact of monetary policy shocks on expen-
diture inequality. In response to a contractionary monetary shock,
the stronger decrease in the inflation rate of low-income households
partially offsets the decrease in their nominal consumption, resulting
in a more muted response in real terms. It follows that the distribu-
tional effects of monetary policy on expenditure inequality are more
limited once inflation heterogeneity is taken into consideration.

Road Map. The paper is structured as follows. Section 2
describes the data set used, as well as the construction of individ-
ual inflation rates and dispersion measures. In Section 3 we dis-
cuss the empirical strategy and show the effects of monetary policy
shocks on the cross-sectional inflation distribution. Section 4 studies
the heterogeneous responses across different demographic groups. In
Section 5 we assess the sectoral contributions to the decrease in infla-
tion dispersion following a contractionary monetary shock. Section
6 evaluates how inflation heterogeneity dampens the response of real
consumption inequality to monetary shocks. In Section 7, we perform
a battery of different robustness checks to evaluate the reliability of
our findings. Section 8 concludes.

2. Individual Inflation Rates

This section describes the computation of individual inflation rates
at the household level by exploiting the differences in consumption
patterns across households. In line with the literature on inflation
inequality, we combine granular data on prices for different cate-
gories with detailed information on (individual) consumer expen-
diture, which allows computing the share of different goods in an
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aggregate index and therefore provides weights.1 In the following,
we discuss the different steps in detail.

2.1 Inflation Data

We use data from the consumer price index (CPI) as computed
by the BLS at a monthly frequency. In particular, we use the
not-seasonally-adjusted US City Average for all urban consumers
(CPI-U). The BLS collects price data on 211 different subgroups of
goods and services, which it calls item strata. This is the most disag-
gregated level for which it publishes information on prices. However,
these item strata over the period from 1980 to today undergo regular
revisions, or their definition is changed. Some disappear entirely and
some get newly introduced. For this reason and for data availability,
we need to combine these basic price indices with more aggregate
ones. We follow Hobijn and Lagakos (2005) and Johannsen (2014)
in creating 21 indices, for which we get consistent inflation rates
during our time sample. We call the inflation rates for subgroups of
the consumer basket inflation subindices.2 The construction of these
inflation rates is subject to a trade-off between consistent and suffi-
ciently long time series and finely disaggregated time series that cap-
ture as much of the difference in inflation as possible. Jaravel (2019)
finds that only 20 percent of inflation inequality is captured when
using 22 expenditure categories instead of 256 for the period from
2004 to 2015. In Subsection 7.1 we show that increasing the number
of categories considered from 21 to 121 significantly increases the
level of inflation dispersion across households but does not affect its
sensitivity to monetary policy shocks.

In Table A.1 (see Appendix A) we report the mean, median,
standard deviation, the 10th and the 90th percentile of the 21 infla-
tion subindices we compute, as well as of the official CPI-U for the
period 1980–2008. The observed sectoral inflation heterogeneity will
be one of the key components in explaining the evolution of inflation
dispersion. Households spend different shares of their overall expen-
diture on each category and, since these categories differ in terms of

1The CEX proves rich enough to provide data on expenditure, going back to
1980.

2The list and definitions of these subindices can be found in Appendix A.1.
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price volatility and price level, this will lead to differences in terms
of experienced inflation.3 In what follows, we have to find reliable
weights with which we can combine the inflation subindices to get
household-level inflation rates across all items.

2.2 Expenditure Data

For the computation of expenditure weights, we use the CEX pro-
vided by the BLS. This is the same data set that is used to compute
the official CPI of the U.S. The CEX is a quarterly survey of house-
hold expenditures and is divided into a diary and an interview sur-
vey. The diary survey covers small expenditures on daily items over
a period of two weeks. The interview survey is more comprehensive,
with detailed questioning every three months yielding up to a year
of data for a single household. Since our goal is to get inflation rates
that are as comprehensive as possible, we solely rely on data from
the interview survey.

There are some limitations to the CEX data. The BLS removes
consumption data from the 100th percentile (it is top-coded) to
ensure anonymity. Additionally, since we deal with survey data,
there are likely more measurement errors in the CEX compared with
other data sources.4 However, the CEX allows us to get a compre-
hensive picture of virtually all consumer expenditures, and it is also
sufficiently large in the time dimension (starts in 1980) and along
the cross-section (roughly 5,000–7,000 households each wave).

3The biggest limitation of using inflation subindices is that they are not indi-
vidual prices. While we capture the inflation that is due to different consump-
tion baskets, we are not able to capture inflation differences within a subindex.
It is conceivable that taking the category Food away as an example, high-end
restaurants have different price developments from low-end ones. This problem is
circumvented with Nielsen scanner data. The data set reports product-level infor-
mation on both prices and quantities, so it is more granular than the CEX data.
However, two major limitations made the Nielsen data a nonviable solution for
our analysis. First of all, the data cover only purchases in department stores, gro-
cery stores, drug stores, convenience stores, and other similar retail outlets, which
account for approximately 15 percent of total household expenditures. Moreover,
the data set is available only from 2004 onward.

4See Bee, Meyer, and Sullivan (2015) for an assessment of the quality of our
consumer data set.
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Like the inflation subindices, we aggregate the expenditure data
into 21 groups,5 matching the classification of the CEX with the one
from the price indices. In the next step, we aggregate the household-
level expenses from monthly to yearly. By doing this, we get rid of
seasonal patterns in expenditures, while at the same time “averaging
out” extraordinary expenses and hence improving the quality of our
data. With this approach, almost the entire variation in individual
inflation rates comes from price changes, rather than from changes
in consumption patterns. Hence, the variation in individual inflation
rates is mainly driven by the dynamics of sectoral inflation rates, as
opposed to being driven by changes in the consumption bundle, as
we intend. The relevance of the substitution effects is studied in
Subsection 7.1, where we compute the expenditure shares at higher
frequencies.

2.3 Computation of Individual Inflation Rates

In the third step, we combine the expenditure data with the inflation
data. For this, we compute consumption shares wi

j for household i
and item subgroup j, which are calculated by dividing the yearly
consumption expenditure in a certain period by the total expendi-
ture reported in the same period. In the baseline analysis, we use all
21 categories. We compute the individual inflation rate for household
i as

πi
t−k,t =

∑
j∈J

wi
jπj,t−k,t, (1)

where j denotes the item subgroup as defined in Section 2.2. The
inflation rate of the subindex for good j in period t with base period
t − k is denoted by πj,t,t−k. We set k = 12, meaning year-on-year
inflation rates, which removes seasonality in the inflation subindices.
Additionally, we winsorize the individual inflation rates at the 1st

5In computing household-level inflation rates, we have to alter the Housing
group and omit the Vehicle group altogether. In particular, we follow Johannsen
(2014) and we use the question on rental equivalence for the owned dwelling
expenditures of the homeowners. Moreover, we exclude expenditures on new and
used vehicles since in a given year the purchase of a vehicle could dominate all
other expenditures. When we compute the inflation rate across deciles, vehicle
purchases are included since it is less likely this category can bias the decile-level
inflation rates. See Appendix A.3 and Appendix B for more details.
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Figure 1. Official CPI Inflation, Cross-Sectional
Distribution, and Median Individual

Inflation Rate over Time

Note: This figure shows the evolution over time of the official CPI inflation as
well as the median and selected percentiles (1st, 10th, 90th, and 99th) of the win-
sorized cross-sectional distribution in individual inflation rates. The gray shaded
areas depict U.S. recessions.

and the 99th percentile. In the next step, we analyze the statistical
properties of individual inflation rates.

2.4 Properties of Individual Inflation Rates

We assess the validity of the measures of individual inflation com-
puted above by comparing the official CPI inflation rate with the
median of individual inflation rates in Figure 1.6 In the same figure,
we also show different percentiles of the calculated household-specific
rates of inflation.

The median of the distribution of household-specific rates of
inflation closely tracks the headline value of CPI inflation. Hence,
our approach gives, in an aggregate world, very similar results to the
official CPI inflation rate. This result shows why for many years eco-
nomic models mainly focused on the representative agent: The time

6Similar results are obtained for the mean of the distribution.
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series of the experienced inflation for the “median household” can
be considered a quite good approximation of the aggregate economy.

At the same time, the individual inflation rate percentiles in
Figure 1 reveal how much information is lost when ignoring the het-
erogeneity across households. Not surprisingly, macroeconomic mod-
els have been expanded to include heterogeneity in consumption,
wages, asset portfolio composition, and many more. However, most
models still abstract from inflation differences and implicitly assume
that households are exposed to the same inflation rate. Figure 1
strongly rejects this assumption.

2.5 Measures of Dispersion

To evaluate how monetary policy shocks affect inflation dispersion
in the U.S., we construct three different measures of dispersion: the
cross-sectional standard deviation, the difference between the 90th
percentile and the 10th percentile (depicted as 90th–10th, hence-
forth), and the cross-sectional interquartile range (IQR). To avoid
the change in the survey composition affecting our results, we calcu-
late the variation in the inflation dispersion measures on the house-
holds present in both periods. Therefore, when we calculate the
change in the cross-sectional standard deviation from t to t + 1, we
do it only for the households that are present during both periods.
Sampling weights are applied throughout the analysis.

Figure 2 shows the historical evolution of the three measures of
dispersion, together with U.S. recessions. The three variables are
highly correlated, suggesting that a normal distribution approxi-
mates the computed individual inflation rates very well. Despite
using a different time period and alternative CPI categories, the time
series are comparable in magnitude to those found by Johannsen
(2014). As one can notice, inflation dispersion tends to increase dur-
ing U.S. recessions suggesting a sort of correlation with the business
cycle in the economy.

3. The Effects on Inflation Dispersion

3.1 Methodology

To study whether and to what extent monetary policy shocks
influence aggregate inflation dispersion, we adopt in the baseline
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Figure 2. Historical Series of
Inflation Dispersion Measures

Note: This figure shows the evolution of inflation dispersion measured using the
cross-sectional standard deviation, the difference between the 90th and the 10th
percentile of the cross-sectional distribution, and the IQR. All the series refer to
the period 1981:M1–2020:M12. The gray shaded areas depict U.S. recessions.

specification the local projection (LP) method developed by Jordà
(2005). As in Cravino, Lan, and Levchenko (2020), we estimate a
series of regressions for the dependent variable over different hori-
zons on the monetary policy shock in period t and controlling for
the lags of the shock as well as of the dependent variable:

xt+h − xt = ch + βheRR
t +

J∑
j=1

θh,j(xt+1−j − xt−j)

+
I∑

i=1

γh,iet−i + εt+h, (2)

where x is the variable of interest and the monetary policy shocks are
denoted by eRR

t . In line with the literature, we include 48 lags of the
shocks and 6 lags of the dependent variable as controls. The coeffi-
cient βh for h = 1, ..., H gives the response of the dependent variable
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at time t+h to a monetary policy shock at time t.7 The impulse
responses are computed over a horizon of 48 months using data from
1980:M1 to 2008:M12. Standard errors are corrected as in Newey and
West (1987). For each impulse response, we present the one and 1.65
standard deviation confidence intervals. Unanticipated changes in
the short-term interest rate are identified using the monetary policy
shock series devised by Romer and Romer (2004, henceforth called
R&R shocks) and extended by Coibion et al. (2017).8

The R&R shocks stop before 2009 so the zero lower bound period
is excluded. In Appendix E we perform some additional analysis
using as an alternative measure of monetary shocks the proxy from
Bauer and Swanson (2022) which spans from 1988 to 2019. The main
results of the paper hold considering the most recent period as well.

3.2 Analysis

We evaluate the overall effects of a contractionary monetary pol-
icy shock on inflation dispersion by estimating Equation (2) using
the cross-sectional standard deviation as the baseline measure of
inflation dispersion. The results are reported in Figure 3.9

The top panel shows the responses of the annual inflation rate
computed by the BLS (blue line) as well as of the median inflation
rate across households (black line): following a contractionary shock,
the annual rate decreases by approximately 1.5 percentage points, a
magnitude in line with the literature. As one might have expected
looking at Figure 1, the response of the median inflation rate closely
matches the response of aggregate inflation.

7As an alternative specification, we also use the Romer and Romer (2004)
shocks as an instrument for the change in interest rate (IV-LP) instead of directly
inserting them in the LP and the results remain unchanged.

8Coibion (2012) shows how the Romer and Romer (2004) approach might be
particularly sensitive to the period in which the Federal Reserve abandoned tar-
geting the federal funds rate between 1979 and 1982. Therefore, in Section 7 we
redo the analysis starting the sample in 1985 and showing that our results are
not driven by these large monetary policy shocks in the early 80s.

9The responses for the difference between the 90th and the 10th percentile
of the cross-sectional distribution and the IQR are highly similar. Therefore, we
only report the results for the cross-sectional standard errors in this section.
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Figure 3. Impulse Responses of the Year-on-Year
Inflation Rate as Well as the Median and the Standard
Deviation of the Individual Inflation Rate Distribution

Note: The top panel of this figure shows impulse responses to a percentage point
contractionary monetary policy shock, as well as one and 1.65 standard devia-
tion confidence intervals for the official annual inflation rate (black line) and the
median inflation rate (blue line) of the individual inflation rate distribution. The
middle panel reports the impulse response using as the dependent variable the
dispersion in inflation, measured by the cross-sectional standard deviation, and
the bottom panel the log of the dispersion measure such that it can be inter-
preted as a percent change relative to the steady state. The horizontal axis is in
months. Impulse responses are computed at a monthly frequency using data for
the period 1980:M1–2008:M12.

In the middle panel of Figure 3, we show the impulse response
of our dispersion measure. Inflation dispersion decreases after a con-
tractionary monetary policy shock and remains persistently below
zero. Looking at the one and 1.65 standard deviation confidence
intervals, we can easily reject the null hypothesis that the coeffi-
cients are equal to zero for the horizon considered. Therefore, the
impulse response strongly suggests that monetary policy shocks lead
to a decrease in the inflation dispersion in the economy.
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To quantify the magnitude of the decrease in the inflation dis-
persion, the bottom panel computes the same impulse response but
uses the log of the dispersion measure as the dependent variable,
such that the magnitude can be interpreted as a percentage change
relative to the steady state. Following a contractionary shock, we
find that the cross-sectional standard deviation of inflation rates at
the household level decreases by around 40 percent after 15 months
and approximately 20 percent at the end of the horizon considered.
The average inflation rate over the same time period is about 3.75
percent, so a decrease of 1.5 percentage points corresponds to a
decrease in 60 percent of the average value.

4. Heterogeneity across Demographic Groups

Having shown that monetary policy shocks decrease inflation disper-
sion in the economy, we now evaluate whether the inflation rate of
some demographic groups is more sensitive to contractionary shocks
relative to other groups and how this affects the cross-sectional infla-
tion dispersion. We focus in particular on three demographic groups:
income, salary, and expenditure deciles.

4.1 Expenditure Weights

Heterogeneity in inflation rates comes from the fact that households
consume different consumption baskets. As in Cravino, Lan, and
Levchenko (2020), we derive the time-varying decile-specific expen-
diture weights following the procedure used by the BLS to compute
the aggregate CPI which we describe in detail in Appendix B.10 We
report in Table A.2 (see Appendix A) the expenditure weights of the
1st, 5th, and 10th deciles of income, salary, and expenditure deciles
for each of the 21 categories for the period 1980–2008.

Several interesting facts can be noticed: First, the pattern across
deciles is quite similar for income, salary, and expenditures. This
already anticipates that the decile-level inflation rates of these three
groups will react in a consistent way to monetary policy shocks. Sec-
ond, although the weight for most of the categories either decreases

10Appendix E shows that the results are not particularly affected by considering
the simple median inflation rate for each decile.
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or increases from the 1st to the 10th deciles, some categories display
a U-shaped pattern, e.g., Gasoline and Medical expenses. This is
consistent with the findings of Cravino, Lan, and Levchenko (2020),
who document that the highest price volatility is experienced by
middle-income households.

4.2 Impulse Responses by Demographic Groups

We study how the inflation rates of different demographic groups
react to monetary policy shocks. We start by estimating the LP
with R&R shocks using as the dependent variable the cross-sectional
standard deviation of the decile-specific inflation rates across income,
salary, and expenditure deciles which we define as inflation inequal-
ity.11 As one can see from Figure 4, following a contractionary mon-
etary policy shock, inflation inequality for the three groups signifi-
cantly decreases.

To better understand the main drivers of this result, we compare
the median inflation rates of the different income, salary, and expen-
diture deciles with their impulse responses over time. The black lines
in Figure 5 report the cross-sectional distribution of the impulse
responses for the inflation rate of the different income (left panel),
salary (middle panel), and expenditure deciles (right panel) 24 and
48 months after a 1 percentage point contractionary monetary policy
shock.

Similar to what Cravino, Lan, and Levchenko (2020) find for
income, the annual inflation rate of the households at the top of
the income distribution reacts substantially less to monetary policy
shocks than the one of those in the middle. The difference between
middle- and high-expenditure households is economically sizable and
statistically significant as tested in Appendix C. After 24 months,
the annual inflation rate of the households in the top decile responds
to around 40 percent less than the inflation rate of the households
in the fifth decile. After 48 months, the difference is still around 25
percent.

How does this relate to inflation inequality? We report in the
same panels the median inflation rates across deciles relative to the

11Appendix B explains in detail how the median inflation rates are computed
following the same approach adopted by the BLS.
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Figure 4. Impulse Responses of Inflation Dispersion
across Income, Salary, and Expenditure Deciles

Note: The figure shows impulse responses to a percentage point contractionary
monetary policy shock, as well as one and 1.65 standard deviation confidence
intervals for inflation inequality across income (top), salary (middle), and expen-
diture deciles (bottom). Inflation inequality is measured using the cross-sectional
standard deviation of the decile-specific inflation rates. The horizontal axis is in
months. Impulse responses are computed at a monthly frequency using data for
the period 1980:M1–2008:M12.

time period considered (red line, left axis).12 One can notice how the
higher the decile, the lower the median inflation rate. This result is
consistent with the evidence provided by Kaplan and Schulhofer-
Wohl (2017) and Jaravel (2019) using the Nielsen scanner data.

On the one hand, given their consumption bundle, high-income
households experience a lower median inflation rate than the house-
holds on the left side of the distribution. On the other hand, their
inflation rate reacts significantly less to monetary policy shocks.

12Plotting the cumulative difference in inflation rates across deciles delivers
similar results.
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Figure 5. Impulse Responses of the
Decile-Specific Inflation Rate across

Income, Salary, and Expenditure Deciles

Note: This reports the cross-sectional distribution of the decile-specific inflation
rate responses of the different income (left panel), salary (middle panel), and
expenditure deciles (right panel) 24 and 48 months after a 1 percentage point
contractionary monetary policy shock. The red lines refer to the median infla-
tion rate across deciles (left axis). Impulse responses are computed at a monthly
frequency using data for the period 1980:M1–2008:M12.

These two results combined imply that following a contractionary
shock, we observe a convergence of individual inflation rates across
the distribution leading to a lower inflation inequality, as docu-
mented in Figure 4. Similar results can be found focusing on salary
and expenditure deciles, as shown in the middle and right panels of
Figure 5.

Our empirical analysis strongly suggests that monetary policy
shocks can have significant and non-negligible distributional effects
on the economy. The median inflation rate of higher-income house-
holds is lower relative to low- and middle-income deciles. At the
same time, their inflation rate is less reactive to unexpected changes
in the interest rate. This results in a decrease in inflation inequality
following a contractionary shock.
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5. Sectoral Contribution

In this section, we determine which sectors mainly drive the decrease
in inflation dispersion across households. The individual inflation
rates are constructed assuming there is no substitution across cat-
egories in response to a monetary policy shock.13 Therefore, the
decrease in inflation dispersion is entirely because the inflation of
different sectors is heterogeneously sensitive to exogenous changes in
the interest rate.14 To evaluate which sectors are mainly responsible
for the results documented in the previous sections, we compute the
response of several sectoral inflation rates to a contractionary shock.
The results are reported in Figure 6.

The impact of monetary shocks on the inflation rates is extremely
heterogeneous across sectors, in line with the empirical evidence from
Boivin, Giannoni, and Mihov (2009) and Duarte and Dias (2019).
Comparing the sectoral responses to the response of aggregate CPI,
it emerges that the majority of inflation rates at the sectoral level
are only marginally affected by monetary policy shocks. In contrast,
the inflation rates of Public transportation and Energy, Water, and
Gasoline are significantly more responsive.

The fact that monetary policy shocks have a strong impact on
energy prices may seem surprising. However, the result is consis-
tent with recent empirical analysis. Del Canto et al. (2023) adopt an
internal instrument vector autoregression (VAR) with Gertler and
Karadi (2015)’s monetary shocks and document that the response
of inflation in the Motor fuel category is almost 10 times larger
than the response of the overall CPI, the response of inflation in
the category Fuels and utilities is almost three times larger. Simi-
larly, Ider et al. (2023) estimate a Bayesian proxy structural vector
autoregressive (SVAR) model for the U.S. (1990–2019) and the euro
area (1999–2019) and confirm that the European Central Bank and
the Federal Reserve can significantly influence domestic and global
energy prices. The response of the energy component of the CPI
to a monetary policy shock is again about 10 times larger than the

13This is an assumption which we relaxed in Subsection 7.1.
14Note that in this empirical exercise, we take the sectoral inflation rates as

given. In Appendix D, we examine the link between sectoral inflation rates and
underlying shocks to pure inflation and relative prices.
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Figure 6. Sectoral Inflation Rates Impulse Responses

Note: This figure shows impulse responses of some of the different sectoral infla-
tion rates that compose the official CPI inflation (thick black line) to a 1 percent-
age point contractionary monetary policy shock. Impulse responses are computed
at a monthly frequency using data relative to the period 1980:M1–2008:M12.

response of the CPI. These magnitudes are in line with the responses
we report in Figure 6. Ider et al. (2023) also examine the channels
through which the Federal Reserve’s monetary policy surprise may
affect domestic and global energy prices. The authors find that the
observed decline in the global oil price due to an exogenous increase
in the interest rate stems from a decline in the energy demand, which
subsequently lowers global energy prices, and thus affects the overall
inflation rate.

Having shown that the sectoral inflation rates heterogeneously
respond to monetary shocks, we now assess the contribution of the
different sectors to the decrease in inflation dispersion. We start by
computing inflation rates at the household level, considering only a
subset of the overall consumption basket. In particular, we classify
each category into nondurables, durables, or services. As before, we
then derive the response of the inflation dispersion across households
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Figure 7. Impulse Responses of Inflation Dispersion for
Different Subcategories of Expenditure

Note: This figure shows impulse responses to a percentage point contractionary
monetary policy shock, as well as one and 1.65 standard deviation confidence
intervals for the dispersion in inflation, measured by the cross-sectional stan-
dard deviation. The top panel uses the standard deviation in inflation rates for
nondurable categories, the middle panel for durables, and the bottom panel for
services. The solid blue line refers to the baseline impulse response obtained using
the baseline categories. The horizontal axis is in months. Impulse responses are
computed at a monthly frequency using data for the period 1980:M1–2008:M12.

for these three subcategories, defined as the cross-sectional standard
deviation, to a contractionary monetary shock.

The results are reported in Figure 7. The inflation dispersions of
the three subcategories decrease after a contractionary shock. How-
ever, they differ remarkably in the magnitude of their responses.
The standard deviation of nondurables categories is more reactive
whether the standard deviations of durables and services are less
responsive to the shock and barely significant. The observed differ-
ences in the responses suggest that the main drivers of the decrease in
inflation dispersion can be found within the nondurables categories.
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Figure 8. Impulse Responses of Inflation Dispersion
Excluding Different Categories of Expenditure

Note: This figure shows impulse responses to a percentage point contractionary
monetary policy shock, as well as one and 1.65 standard deviation confidence
intervals for the dispersion in inflation, measured by the cross-sectional standard
deviation. Each panel uses the standard deviation in inflation rates computing
excluding expenditure categories from the consumption bundle of the households.
The solid blue line refers to the baseline impulse response obtained using the base-
line categories. The horizontal axis is in months. Impulse responses are computed
at a monthly frequency using data for the period 1980:M1–2008:M12.

Therefore, we compute the same cross-sectional standard devia-
tion of individual inflation rates but exclude one important expen-
diture category at a time. The results of this exercise are shown in
Figure 8. As one can notice, most expenditure categories like Hous-
ing, Health expenditure, and Transportation15 have only a marginal

15Housing is defined as the sum of Rented dwellings, Owned dwellings, and
Other lodging. Transportation is equal to the sum of Public transportation and
Other vehicle expenses.



Vol. 21 No. 4 Monetary Policy Shocks and Inflation Inequality 157

effect on our main results despite accounting for a significant share
of the household consumption bundles.16

The middle left plot reports the inflation dispersion response
when we exclude the categories Energy, Water, and Gasoline. Not
surprisingly given the results shown in Figure 6, the omission of
these three highly volatile categories leads to a near-complete atten-
uation of the observed inflation dispersion response. The significance
of the Gasoline category in influencing the level and evolution over
time of inflation inequality has been documented by Hobijn and
Lagakos (2005), Cravino, Lan, and Levchenko (2020), and Orchard
(2022). Building upon this prior work, we contribute by demon-
strating the substantial role that this particular category plays also
in transmitting monetary shocks to individual inflation rates.

To summarize, there is large heterogeneity in the contribution
that each sector has to inflation dispersion. Many categories, even
though being characterized by large expenditure share, have only a
negligible impact. Most of the observed effects are due to the cat-
egories Energy, Water, and Gasoline. These categories also mainly
explain the documented decrease in inflation inequality, as low- and
middle-income households spend a significantly higher share of their
income on them compared with high-income households, as shown
in Table A.2 in Appendix A.

Conventional wisdom in monetary economics often advocates
that central banks should look through fluctuations in energy and
food prices. The reason is that inflation rates in these sectors are
highly volatile, and price changes tend to be temporary and mostly
driven by sector-specific shocks. In a seminal paper, Aoki (2001)
investigates optimal monetary policy in a representative agent model
with two sectors—one with perfectly flexible prices and the other
with sticky prices. He shows that optimal policy involves stabiliz-
ing the price index of the sticky-price sector, i.e., the “core” CPI,
thereby simultaneously stabilizing the aggregate output gap. This
result is extended to a model with sticky prices in both sectors by
Benigno (2004). In this framework, output gap stabilization is no
longer optimal, but it remains close to optimal. Benigno (2004) also
studies the optimal inflation index and shows that the central bank

16We report the average expenditure weights across different deciles for income,
salary, and expenditures in Table A.2 in Appendix A.
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should give a larger weight to the sector with stickier prices, again
focusing mainly on the “core” categories of CPI.

However, stabilizing prices in the sector with stickier prices is no
longer the optimal policy once heterogeneity in consumption baskets
is introduced. This is shown by Lan, Li, and Li (2024), who develop
a multisector, two-agent New Keynesian model with heterogeneous
consumption baskets to study how optimal monetary policy differs
in this framework. In the model, households’ price indices have dif-
ferent exposures to sectoral shocks, leading to cyclical inequality in
their cost of living, even under flexible prices. The difference in price
indices and real wages across households distorts their labor supply
and consumption decisions, giving rise to misallocation (or inequal-
ity). Therefore, optimal policy requires striking a balance between
stabilizing inequality and stabilizing aggregate demand and infla-
tion. As a result, the pursuit of “core” inflation stabilization, as
suggested in Aoki (2001) and Benigno (2004), becomes suboptimal.

It becomes optimal for the central bank to tolerate some fluctu-
ations in the aggregate output gap to reduce the inflation volatility
faced by households, thereby reducing fluctuations in the cost-of-
living inequality. This can be achieved by stabilizing the prices of
goods produced in the sector with more flexible prices. Therefore,
the central bank benefits from adopting a more aggressive stance in
stabilizing inflation in the stickier-price sector.

The policy implications that we can draw from our empirical evi-
dence support the findings of Lan, Li, and Li (2024). Energy, Water,
and Gasoline are found to be the main drivers behind the changes
in inflation heterogeneity. Therefore, monetary authorities should
not only focus on stabilizing the “core” components of the CPI, but
should also pay close attention to variations in the inflation rates of
more flexibly priced sectors and possibly respond to them in order
to minimize fluctuations in cost-of-living inequality.

6. Real Expenditure Inequality

Does the identified inflation inequality have any effect on the esti-
mated impact of monetary shocks on real expenditure inequality?
To answer this question, we follow Coibion et al. (2017) as closely
as possible and compute a broad measure of household expenditure
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which includes nondurables, durables, and services.17 Few expenses
are excluded since the relative subcategory price index is not eas-
ily identifiable, e.g., occupational expenses, mortgage, and property
taxes.

To evaluate the role played by inflation inequality, we create two
different series for real expenditure. In line with the literature, one
is created by deflating each category by the aggregate CPI-U. The
other one is obtained by deflating each item group by its relative
price index. We then aggregate the expenditures at quarterly levels
to reduce sampling error and to avoid having unusual purchases bias
the analysis. We also winsorize at the bottom and top 1 percent of
the distribution. Expenditure inequality across households is com-
puted as the cross-sectional standard deviation of log levels, the Gini
coefficient of levels, and the difference between the 90th percentile
and the 10th percentile of log levels. Finally, all series are seasonally
adjusted.

Inequality is defined as IneqIH
t and IneqNoIH

t respectively for
when inflation heterogeneity is taken into account by deflating each
category by the relative price index and for when it is neglected. As
an example, the standard deviations at time t across households i
are equal to Std(logCIH

i,t ) and Std(logCNoIH
i,t ) with

CIH
i,t =

∑
j∈J

Ci,j,t

Pj,t
, CNoIH

i,t =
∑
j∈J

Ci,j,t

Pt
, (3)

where Ci,j,t is the nominal consumption of household i relative to
category j at time t, Pj,t is the price index of the category j at time
t, and Pt is the aggregate price index.

To make our results as comparable as possible, we use the same
econometric procedure adopted by Coibion et al. (2017), i.e., local
projection with Romer and Romer (2004) shocks at a quarterly fre-
quency, over the same time period, 1980:Q1–2008:Q4.18 Since the

17In particular, the categories considered are Food at Home, Food Away, Alco-
hol at Home, Alcohol Away, Apparel, Gasoline, Personal Care (services and
durables), Reading, Tobacco, Household Furnishings and Operations, Energy,
Water, Other Lodging, Public Transportation, House Expenditures (services and
durables), Rental Expenditures (services and durables), Rent Paid, Health Insur-
ance, Health Expenditures (services and durables), Education, Vehicles Purchase,
Vehicle Expenditures (services and durables), and Miscellaneous.

18Similar results are obtained adopting our empirical analysis.
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Figure 9. Impulse Responses of Expenditure Inequality

Note: This figure shows impulse responses to a 1 percentage point contractionary
monetary policy shock, as well as one standard deviation confidence intervals for
expenditures inequality. The horizontal axis is in quarters and inequality is mea-
sured using the cross-sectional standard deviation (left), Gini coefficient (middle),
and the log difference between the 90th and 10th percentiles of the cross-sectional
distribution (right). The black solid line and the dark gray shaded areas depict the
impulse response obtained by deflating the expenditure categories by the aggre-
gate CPI; the red solid line and the dashed red lines refer to the impulse obtained
by deflating each category by their respective price index. Impulse responses are
computed at the quarterly frequency using data for the period 1980:Q1–2008:Q4.

series is quarterly, we include as controls 20 lags for the shocks
and 2 lags for the dependent variable and we compute the impulse
responses over 20 quarters.

Figure 9 plots the results. The black solid lines report the impulse
responses of the three measures of expenditure inequality obtained
by deflating the expenditure categories by the aggregate CPI. The
shape and the magnitude of the responses are very close to those
obtained by Coibion et al. (2017). After a contractionary monetary
policy shock, expenditure inequality persistently and significantly
increases.
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However, neglecting inflation heterogeneity across consumption
baskets leads to an overestimation of the overall effect. As shown
by the red solid lines, which report the responses of the expenditure
inequality measures obtained by deflating each category by their
respective price index, when the expenditure categories are prop-
erly deflated, the estimated effect of monetary policy on inequal-
ity is approximately 20 percent lower for standard deviation and
30 percent for the Gini coefficient and the 90th–10th percentile dif-
ference. It is worth mentioning that the estimated coefficients are
still positive and significant, which implies that monetary policy still
has redistributive effects on the economy.

This result can be explained by combining the new empirical evi-
dence from the previous sections. Along the income distribution, a
contractionary monetary shock has heterogeneous effects on nominal
consumption. The nominal consumption of low- and middle-income
households decreases more than that of high-income households
because they are more sensitive to the monetary policy shock, e.g.,
they are financially constrained, they are more likely to lose their job
in an economic downturn, etc. However, at the same time, the cost
of their consumption basket decreases more strongly as well. Hence,
the overall effect on expenditure is partially offset in real terms. This
results in a more muted, but still positive and significant, increase
in real expenditure inequality.

7. Robustness

To strengthen the validity of our findings in the previous sections,
we show that our results are robust across a wide range of alterna-
tive specifications. First, we evaluate the importance of substitution
effects. Second, we assess the sensitivity of our results to different
lag specifications. Third, we perform the same analysis starting our
sample in 1985:M1 to control for the Volcker disinflation period.
More robustness checks can be found in Appendix E.

7.1 Substitution Effects

Throughout the paper, we conduct our analysis under the assump-
tion that changes in prices mainly drive differences in inflation
dispersion and that variations in expenditure shares play only a
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marginal role. Both the inflation rate at household level as well as
at the decile level are computed using expenditure weights aggre-
gated over multiple time periods to control for seasonal effects as
well as to avoid unusual purchases by the households biasing our
results. The weights for the household-level inflation rate rely on
the entire time series of expenditure (maximum 12 months) whereas
the weights at the decile level are computed following the BLS, which
updates its expenditure weight reference period approximately every
10 years and, since 2002, every 2 years (more details can be found
in Appendix B).

Cravino, Lan, and Levchenko (2020) tested whether substitution
effects are important for the CEX by using the difference between the
Laspeyres and Paasche price index as a proxy for the substitution
bias from 1987 to 2004. These authors showed that the difference
between the two indices is negligible over time, demonstrating that
the substitution bias must be very small.

Furthermore, using the Nielsen data, Jaravel (2019) evaluates
whether the observed inflation heterogeneity along the income dis-
tribution stems from the fact that high-income households purchase
different goods or whether they pay more for the same goods, for
instance, because they buy from different shops. The inflation dif-
ference is then decomposed into a between and a within component.
The former corresponds to the inflation difference that we would
observe if households differ only in terms of the expenditure shares
across categories and if they experience the same within-category
inflation. Vice versa, the latter refers to the difference that would
arise in case of households experience the same within-category
inflation but have different expenditure shares. The between
component accounts for more than 70 percent of the inflation
difference.

Given the importance for our results of the assumption that infla-
tion dispersion is mainly driven by changes in prices rather than in
expenditure shares, we also test whether substitution effects are a
potential source of bias. We do this through two robustness checks:
First, we assess if the granularity of the expenditure categories we
choose plays any role. Second, we compute our measures of inflation
inequality across deciles by using annual, quarterly, and monthly
expenditure shares instead of using multiple years of consumption
data like the BLS.
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Following the literature, in computing the individual inflation
rates we adopt a rather conservative aggregation in the number of
categories considered. Not only do we have data for Food and bever-
age, the most aggregate item category, but we also have data for the
subcategory Eggs, the most disaggregate. In choosing the baseline
aggregation, we face a trade-off between using as disaggregate data
as possible to fully capture inflation dispersion and the quality of
the price index. Many price series started significantly after 1980,
especially the most disaggregated goods and services indices.

We show that the main results are unaffected by increasing or
decreasing the number of categories considered. We compute the
household-level inflation dispersion using 14, 31, and 121 expendi-
ture categories.19 The evolution over time of the dispersion measures
is reported in Figure 10.

The number of categories considered significantly affects the
overall level of inflation dispersion. Relative to the baseline infla-
tion dispersion with 21 categories, the magnitude is slightly smaller
with 14 categories and is slightly larger with 31. With 121 categories,
the cross-sectional standard deviation is almost twice as high com-
pared with the baseline. However, the measures of inequality are
extremely positively correlated. The correlation with the baseline
specification is 0.97, 0.98, and 0.86 for the measures with 14, 31,
and 121 categories respectively.

In Figure 11 we compare the response from our baseline speci-
fication with 21 categories (blue line) against the three alternative
aggregations. When using price indices at a slightly more granu-
lar level (middle panel, 31 categories) or an even more conservative
number of categories (top panel, 14 categories), the magnitude and

19For this last specification some of the price indices were introduced after
1980, so it is an unbalanced panel. The 14 categories are Food, Alcohol, Hous-
ing, Apparel, Gasoline, Other vehicle expenses, Public transportation, Medical,
Entertainment, Personal care, Reading, Education, Tobacco, and Other expenses.
The 31 categories are Food at home, Food away from home, Alcohol, Rental
expenditures (durables), Rental expenditures (services), Rent paid, Rent equiv-
alent, House expenditures (durables), House expenditures (services), Other house
related expenses, Other lodging, Energy, Water, Phone, Household furnishings
and operations, Jewelry, Clothing (durables), Clothing (services), Gasoline, Vehi-
cle expenditure (durables), Vehicle expenditure (services), Public transportation,
Medical, Entertainment, Personal care (durables), Personal care (services), Read-
ing, Education, Tobacco, and Other expenses.
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Figure 10. Historical Series of
Inflation Dispersion Measures

Note: The plot shows the evolution of inflation dispersion measured using the
cross-sectional standard deviation computed using 14, 21, 31, and 121 expendi-
ture categories. All the series refer to the period 1981:M1–2009:M12. The gray
shaded areas depict U.S. recessions.

the shape of the responses are basically the same as that obtained in
our baseline specification. Considering 121 categories, the response
is still significantly and persistently negative following a contrac-
tionary shock. The magnitude of the response is almost twice as
much as that of the baseline response but, since the size of the infla-
tion dispersion measure has doubled as well, in percentage terms
the results are similar. This suggests that the number of categories
considered in computing individual inflation rates is important for
measuring the level of inflation inequality but not its sensitivity to
monetary policy shocks.

As a second test for the role of substitution effects, we compute
the expenditure weights for the decile-level inflation rates at annual,
quarterly, and monthly frequencies. It is important to notice that
by allowing the weights to vary at a much higher frequency than
the biannual frequency adopted by the BLS in the last decades, not
only will our dispersion measures capture potential adjustments in



Vol. 21 No. 4 Monetary Policy Shocks and Inflation Inequality 165

Figure 11. Impulse Responses of the Cross-Sectional
Standard Deviation of Inflation (alternative aggregations)

Note: This figure shows impulse responses of alternatively aggregated inflation
rates to a 1 percentage point contractionary monetary policy shock, as well as
one and 1.65 standard deviation confidence intervals for the respective inflation
dispersion measures. The solid blue line refers to the baseline impulse response
obtained using the baseline categories. Impulse responses are computed at a
monthly frequency using data relative to the period 1980:M1–2008:M12.

the consumption bundles due to the shocks, but measurement errors
and unusual purchases will also account for a larger share.

We report in Figure 12 the response of the cross-sectional stan-
dard deviation of the median inflation rates across income deciles
as well as the one standard deviation confidence interval (black line
and gray area). For comparison, the blue lines refer to the impulse
response of the cross-sectional standard deviation as well as the rel-
ative confidence interval computed following the BLS methodology
as shown in Figure 4.

Not surprisingly, moving from annual to quarterly and especially
to monthly weights makes the responses more volatile. The responses
with time-varying weights are still negative and significant: inflation
inequality across expenditure deciles remarkably decreases after a
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Figure 12. Impulse Responses of Inflation Inequality
across Income Deciles with Time-Varying Weights

Note: This figure shows impulse responses to a percentage point contractionary
monetary policy shock (black line) as well as one standard deviation confi-
dence interval (gray area) for inflation inequality across income deciles. Inflation
inequality is measured using the cross-sectional standard deviation of the decile-
specific inflation rates. The expenditure weights are time-varying and computed
at annual (left panel), quarterly (middle panel), and monthly (right panel) fre-
quencies. The solid blue line refers to the baseline impulse response obtained
following the BLS methodology for the expenditure weights; the blue dashed
lines are the one standard deviation confidence interval. The horizontal axis
is in months. The top panel uses the standard deviation in inflation rates for
nondurable categories, the middle panel for durables, and the bottom panel
for services. Impulse responses are computed at a monthly frequency using data
for the period 1980:M1–2008:M12.

monetary shock. The magnitude is even more negative relative to
the baseline. This might suggest that substitution effects move in
the same direction as our inflation heterogeneity channel: follow-
ing a contractionary shock, inflation rates of the expenditure cat-
egories purchased by low- and middle-income households decrease
more strongly than the other categories so their overall inflation



Vol. 21 No. 4 Monetary Policy Shocks and Inflation Inequality 167

Figure 13. Impulse Responses of Inflation Inequality
across Salary Deciles with Time-Varying Weights

Note: This figure shows impulse responses to a percentage point contractionary
monetary policy shock (black line) as well as one standard deviation confidence
interval (gray area) for inflation inequality across salary deciles. Inflation inequal-
ity is measured using the cross-sectional standard deviation of the decile-specific
inflation rates. The expenditure weights are time-varying and computed at annual
(left panel), quarterly (middle panel), and monthly (right panel) frequencies.
The solid blue line refers to the baseline impulse response obtained following
the BLS methodology for the expenditure weights; the blue dashed lines are the
one standard deviation confidence interval. The horizontal axis is in months.
The top panel uses the standard deviation in inflation rates for nondurable
categories, the middle panel for durables, and the bottom panel for services.
Impulse responses are computed at a monthly frequency using data for the period
1980:M1–2008:M12.

rates react more. Moreover, the same households might even increase
their consumption of these categories, since they are now relatively
cheaper, leading to second-order effects. Similar evidence is found
for the dispersions in median inflation across the salary and expen-
diture deciles whose responses are reported in Figure 13 and Figure
14 respectively.
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Figure 14. Impulse Responses of Inflation Inequality
across Expenditure Deciles with Time-Varying Weights

Note: This figure shows impulse responses to a percentage point contractionary
monetary policy shock (black line) as well as one standard deviation confidence
interval (gray area) for inflation inequality across expenditure deciles. Inflation
inequality is measured using the cross-sectional standard deviation of the decile-
specific inflation rates. The expenditure weights are time-varying and computed
at annual (left panel), quarterly (middle panel), and monthly (right panel) fre-
quencies. The solid blue line refers to the baseline impulse response obtained
following the BLS methodology for the expenditure weights; the blue dashed
lines are the one standard deviation confidence interval. The horizontal axis
is in months. The top panel uses the standard deviation in inflation rates for
nondurable categories, the middle panel for durables, and the bottom panel
for services. Impulse responses are computed at a monthly frequency using data
for the period 1980:M1–2008:M12.

Since we cannot further disentangle substitution effects from
measurement errors in the survey or unrepresentative purchases
made by households, we prefer to interpret these results with cau-
tion. Overall these findings confirm that substitution effects do not
cancel out the impact of contractionary shocks on inflation disper-
sion and that heterogeneity in prices across, rather than within,
expenditure categories is the main driver of our results.
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Figure 15. Impulse Responses of Inflation
Dispersion for Different Lag Specifications

Note: This figure shows impulse responses to a 1 percentage point contrac-
tionary monetary policy shock, as well as one and 1.65 standard deviation confi-
dence intervals of the cross-sectional standard deviation. The horizontal axis is in
months. In an ARX (p,r)-model, we control for p lags of the dependent variable,
and for r lags of the shock variable. Impulse responses are computed at a monthly
frequency using data relative to the period 1980:M1–2008:M12.

7.2 Different Lag Specification

We reestimate Equation (2) with an alternative lag specification. In
Figure 15 we run the LP regression including 36 and 60 lags for the
monetary policy shocks as well as 4 and 8 lags for the cross-sectional
standard deviation of the individual inflation. Similar results are also
obtained for the other measures of dispersion. Increasing or reducing
the number of lags has little to no effect on the impulse responses:
after a contractionary monetary policy shock, inflation dispersion
significantly decreases.
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Figure 16. Impulse Responses of Inflation
Dispersion (without Volcker period)

Note: This figure shows impulse responses to a 1 percentage point contractionary
monetary policy shock, as well as one and 1.65 standard deviation confidence
intervals for the respective inflation dispersion measures. The horizontal axis
is in months. Dispersion is measured using the cross-sectional standard devia-
tion (top), the difference between the 90th and the 10th percentile of the cross-
sectional distribution (middle), and the IQR (bottom). Impulse responses are
computed at a monthly frequency using data relative to the period 1985:M1–
2008:M12 in order to exclude the Volcker disinflation period.

7.3 Volcker Disinflation

Coibion (2012) shows how few episodes in the early 1980s can be the
main drivers of the impulse responses computed using LP with R&R
shocks. Since then, it has been common practice for researchers to
test their results excluding the period between 1979 and 1982 in
which the Federal Reserve abandoned targeting the federal funds
rate. Figure 16 reports the impulse response functions obtained using
the baseline specification but starting the sample in 1985:M1. In this
case, the results are also robust.
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8. Conclusion

Central bankers and policymakers are more and more strongly advo-
cating the importance of the conduct of a more inclusive monetary
policy where the potential negative spillovers deriving from the mon-
etary authorities’ decisions are taken into account. Similarly, macro-
economic research has shifted its focus from the aggregate effects of
monetary shocks toward the different channels through which house-
holds and firms might be heterogeneously affected by it. Our results
suggest that the inflation heterogeneity that arises from the different
consumption baskets the agents purchase is of pivotal importance for
understanding the distributional consequences of monetary policy.

This paper studies how monetary policy shocks affect the dis-
tribution of household-level inflation rates. We rely on individual
expenditure data from the CEX and combine it with category-level
inflation rates from the BLS to obtain household-level inflation rates.
We compute different moments of the individual inflation rates dis-
tribution and we evaluate how monetary policy shocks influence the
median and the cross-sectional standard deviation of the distrib-
ution. Inflation dispersion across households significantly and per-
sistently decreases in response to a contractionary monetary policy
shock.

We also evaluate how the inflation rate of different demographic
groups is heterogeneously affected by monetary policy. We find that
the inflation rates of low- and middle-income households are signifi-
cantly more reactive to monetary shocks than those of high-income
households. Since at the same time, they experience a higher median
inflation rate, contractionary shocks lead to an overall convergence of
inflation inequality across income groups. The same is true for expen-
diture and salary deciles. Energy, Water, and Gasoline are found to
explain almost entirely the observed effects despite accounting for a
relatively small expenditure share.

Finally, we demonstrate that assuming that households are
exposed to the same inflation rate results in an overestimation
of the impact of monetary shocks on expenditure inequality. Fol-
lowing a contractionary shock, low-income households experience
a stronger decrease in nominal consumption relative to high-
income households. However, the price of their consumption bundles
decreases relatively more as well, partially offsetting the effect in real
terms. Accounting for inflation heterogeneity reduces the estimated
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response of expenditure inequality to monetary shocks by around
20–30 percent depending on the measure of inequality considered.

In conclusion, our research provides substantial evidence that
designing optimal monetary policies as well as studying their distri-
butional effects cannot abstract from also considering the different
inflation rates to which agents are exposed. Indeed, the economic
agents experience significantly different inflation rates in the long run
as well as in response to shocks. Inflation heterogeneity in the econ-
omy is sizable and related to demographic characteristics. Therefore,
focusing only on aggregate inflation or measures of inflation that
exclude important components might lead to the implementation of
systematically suboptimal policies for specific demographic groups.
Finally, taking into account inflation heterogeneity is particularly
relevant when it comes to assessing the impact of monetary policy
on other forms of inequalities.

Appendix A. Data Sources

This appendix documents in greater detail the data sources used
and the properties of the underlying data.

A.1 Price Indices

Since individual inflation rates are a weighted average of sectoral
price indices, Table A.1 displays the CPI subindices used, as well as
their respective statistical properties.

A.2 Consumer Expenditure Survey Data

This section provides further details about the construction of the
data set we use in the empirical analysis. We download the raw
data for the period 1980–2005 from the ASCII files available from
the Inter-university Consortium for Political and Social Research
(ICPSR), whereas from the year 2006 onward we use the data
provided by the BLS. For each quarter, the interview survey is
structured as follows: the expenditure data are recovered from the
disaggregated MTAB files, income data are derived from the FMLY
files, and additional information regarding the households can be
found in the MEMB files.
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In line with the literature, we aggregate expenditures reported for
the same month across different interviews. Then, we drop house-
holds that report zero expenditure on food as well as those that
report negative expenditure for categories that cannot be negative
according to the data codebook, such as expenditure for elderly care.
Respondents younger than 25 years and older than 75 are excluded.
To correct for sample breaks caused by slight changes in the ques-
tionnaire (food at home (1982:Q1–1988:Q1), food away from home
(2007:Q2), and personal care services (2001:Q2)) we regress each
expenditure series on a time trend and indicators for the correspond-
ing sample breaks and then subtract the effect of the dummies from
the original series. For all these transformations, we rely heavily on
Coibion et al. (2017).

Finally, the CEX data started to include the imputed income
in 2004. To impute income data before that year, we follow the
approach adopted by Fisher, Johnson, and Smeeding (2013) and
Coibion et al. (2017): for households recording a bracketed range,
we use the median point of the bracket. Furthermore, we estimate
the remaining income observations by regressing income on a set
of observable characteristics such as age, age squared, the reference
person’s gender, race, education, number of weeks worked full or part
time in the last 12 months, unadjusted family size, the number of
children under 18, the number of people over 64, the number of earn-
ers at the annual level and with sampling weights as well as using
fixed effects for the income reporting date. To account for the sam-
pling uncertainty, we add residuals drawn randomly with replace-
ment from the sampling distribution to the predicted values. We then
trim values above the top coding threshold at the top coding value.

We then calculate expenditure shares from the cleaned expendi-
ture data, which constitute the weights used to calculate individual
inflation rates. We find substantial variation in the weights that can
be explained to a large part by either income, salary, or expendi-
ture deciles. Table A.2 shows the weights for the 1st, 5th, and 10th
deciles.

A.3 Matching of Expenditure and Inflation Data

We match the expenditure categories with the respective price
indices. Following Hobijn and Lagakos (2005), for the category Other
vehicle expenses, which does not have a perfect match with the
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Table A.3. Matching between
CEX Expenditure Category and CPI

BLS Expenditure Category CPI Series (Item Code)

Food at Home SAF11
Food Away from Home SEFV
Alcohol SAF116
Owned Dwellings SEHC
Rented Dwellings SEHA
Other Lodging MUUR0000SE2102-SEHB
Energy SAH21
Water SEHG01
Phone SAE2
Household Furnishings and Operations SAH3
Apparel SAA
Gasoline SETB
Other Vehicle Expenses SETC-SETD-SETE-SETF
Public Transportation SETG
Medical SAM
Entertainment SAR
Personal Care SAG1
Reading SERG
Education SAE
Tobacco SEGA
Other Expenses SEGD

Note: This table displays the expenditure category from the CEX, as well as the
respective category code in the CPI index series.

available CPI subcategories, we create the CPI index by combining
the series that match this category (that is, SETC, SETD, SETE,
and SETF). As sectoral weights, we use the average over the time
period considered of the official weights provided by the BLS, as
displayed in the table “Relative Importance in the CPI.” Finally,
since Other lodging changed the name, we use Lodging away from
home until 1997 (MUUR0000SE2102) and Lodging while out of town
(SEHB) until the end of the sample. In all cases, the CPI series we
use are the not-seasonally-adjusted US City Average for all urban
consumers series. Table A.3 displays the categories in the CEX, as
well as the categories in the CPI data that were used to match the
two data sets.
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Appendix B. Decile-Level Expenditure Weights

Before computing the decile-level expenditure weights, some adjust-
ments need to be performed. In line with the literature and the BLS
procedure, the expenditure weight for the owners’ equivalent rent of
primary residence is based on the following CEX question: If some-
one were to rent your home today, how much do you think it would
rent for monthly, unfurnished and without utilities? The homeown-
ers’ answer to this question is stored in the variable RENTEQVX
in the characteristics files.

Moreover, as we mention in the main text, vehicle purchases are
likely to bias the estimated expenditure shares. Indeed, they are
large in size and not representative of the usual household consump-
tion bundle. Therefore, in line with Johannsen (2014), we drop this
category when computing household-level inflation rates. Following
Cravino, Lan, and Levchenko (2020), we include expenditures on
used cars and trucks when computing the decile-level inflation, but
we reduce the spending to half to reflect only the dealer value-added.

Households are also interviewed a different number of times
and for at most four consecutive quarters, which corresponds to
12 months’ worth of spending information. However, this does not
necessarily match the calendar year. To control for this, we compute
the decile-based inflation rate closely following the BLS procedure
as in Cravino, Lan, and Levchenko (2020). First, we sort households
into deciles based on their annual income, salary, median, and mean
expenditure. We then compute the average expenditure for each item
category at every decile in the calendar year. For instance, a respon-
dent interviewed in February will report personal consumption for
January, but also for November and December of the previous year.
Similar to what the BLS does for the computation of the official
CPI, to account for the relative contribution of each household to
the decile-mean value of a calendar year, we weight the consumption
by the number of months a household reports expenditures during
a calendar year (the BLS calls this variable MO SCOPE).

We can then use the formula below to compute the average
expenditure for each category j at each decile d. First, for house-
hold i at decile d, we aggregate over all the expenditures on good j
during the calendar year. Second, the household total expenditure
is weighted by the sampling weights, fwt, provided by BLS to make
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the survey sample representative of the U.S. population. Then, the
weighted household expenditure is summed up at the decile level.
Finally, to obtain the monthly average income spent on good j by
decile d, we divide the annual weighted household expenditure for
category j by the weighted number of months household at decile
d reported expenditure during the calendar year. To annualize the
average category expenditure at the decile level, it is sufficient to
multiply the monthly average expenditure by 12:

Xd
j =

∑
i fwtdi

∑
t cd

i,j,t∑
i fwtdi MO SCOPEd

i

× 12, (B.1)

where fwtdi is the frequency weight for household i at decile d, cd
i,j,t

refers to the annual consumption on category j by household i at
decile d, and MO SCOPEd

i identify the number of months per year
household i reported its expenditure. The decile-level expenditure
weight for category d can then be computed as

wd
j =

Xd
j∑

j Xd
j

. (B.2)

Appendix C. Differences in Responses across Deciles

We evaluate whether the responses of the decile-level median infla-
tion rates to a monetary policy shock are statistically different from
each other. To do so, we estimate Equation (2) using as dependent
variable the difference between the inflation rate of the 10th and 1st
decile of each group and the inflation rate of the 5th decile. The
first column of Figure C.1 reports the responses of the difference in
median inflation rate for the 10th and the 5th decile and the sec-
ond column for the 1st and the 5th decile. The first row shows the
responses for the differences across expenditure deciles, the second
row for salary deciles, and the last row for income deciles.

As can be noticed in Figure C.1, both the median inflation rates
of the 10th as well as of the 1st deciles of income, salary, and expendi-
tures react much less to a monetary policy shock than the 5th deciles,
resulting in a positive and significant response of their differences.
The U-shaped response across deciles is in line with what was found
by Cravino, Lan, and Levchenko (2020), who document that the
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Figure C.1. Differences in Impulse
Responses across Deciles

Note: This figure shows impulse responses to a percentage point contractionary
monetary policy shock, as well as one and 1.65 standard deviation confidence
intervals for the difference in decile-spcific inflation rates across deciles of the
demographic groups. The first column reports the responses of the difference in
inflation rate for the 10th and the 5th decile, and the second column for the
1st and the 5th decile. The first row shows the responses for the difference across
expenditure deciles, the second row for salary deciles, and the last row for income
deciles. The horizontal axis is in months. Impulse responses are computed at a
monthly frequency using data for the period 1980:M1–2008:M12.

price volatility along the income distribution is hump-shaped, with
the households at the top of the distribution experiencing the lowest
volatility (resulting in the flattest impulse response) and middle-
income households being exposed to slightly more price volatility
than lower-income households.

Appendix D. Pure Inflation and Relative Goods’ Prices

The present work exploits differences in sectoral inflation rates.
These inflation rates are taken as given, without further analysis
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of the drivers behind this data. To shed more light on the drivers
behind these inflation rates, we rely on the work of Reis and Watson
(2010). They use a dynamic factor model in order to derive under-
lying factors in the data set of sectoral inflation rates. A dynamic
factor model is well suited to derive the common components in this
set of correlated but distinct time series.

Applying the factor model of Reis and Watson (2010), we
derive three drivers of inflation derived from sector prices.20 First,
there is a pure inflation factor νt, that affects all sectoral infla-
tion rates equally. Second, they find a factor that influences rela-
tive prices, called ρt. This factor captures fundamental shocks that
affect some price setters but not others. Third, idiosyncratic inflation
stems from sectoral price changes that are uncorrelated with other
sectors.

This decomposition allows us to distinguish between different
underlying drivers of sectoral inflation rates. In the second step, we
want to measure the importance of the three underlying factors to
sectoral inflation rates. To do so, we regress sectoral inflation rates
on the three factors individually and measure the importance of each
factor by its respective R2, as is displayed in the three left columns
of Table D.1. Additionally, we also calculate the contribution to the
R2 of the three factors. In the three right columns, we report the dif-
ference in R2 in a regression on all three factors, when the respective
factor is removed.

As Table D.1 shows, the sectors Food home and Food away are
strongly correlated with the relative price factor, while Energy and
Gasoline are strongly correlated with both ρ and u. The other sec-
tors, which are usually considered to be part of core inflation, are
clearly dominated by the pure inflation factor and contribute less to
changes in inflation dispersion. By construction, the pure inflation
factor ν should have no or very little effect on inflation dispersion.21

20The original article by Reis and Watson (2010) is based on quarter-on-quarter
inflation rates using data from the personal consumption expenditures (PCE)
price index. To make this exercise comparable to the results in this paper, we use
quarter-on-quarter inflation rates from (four-digit) CPI inflation rates. We also
adjust the sample period to the analysis in this article, which is from 1960–99
(original paper) to 1980–2008.

21Note that the pure inflation factor theoretically affects all sectors’ inflation
rates equally, and should thus have no effect on inflation dispersion. However,
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Table D.1. Regressing Sectoral
Inflation Rates on Factor Data

R2
v R2

ρ R2
u Contrv Contrρ Contru

Food at Home 15 35 3 18 37 0
Food Away 61 23 5 65 26 0
Energy 12 12 13 21 13 7
Gasoline 0 12 24 19 12 19
Rented Dwellings 63 6 1 66 8 0
Owned Dwellings 34 2 7 51 14 5
Water 72 2 1 71 1 0
Medical 80 0 1 81 1 0

Note: This table reports the explanatory power of the pure inflation factor v , the
relative price factor ρ, and the idiosyncratic factor u, as defined by Reis and Wat-
son (2010) on sectoral inflation rates. For brevity, we only report sectors that have
a median expenditure share above 5 percent according to Table A.2. The three left
columns show the R2 of a simple regression on the three factors. The three right
columns report the difference in R2 when the respective factor is removed from a
regression on all three factors. The results are sorted by the contribution of the
relative price factor ρ.

The results in Table D.1 show, however, that the relative price fac-
tor and the idiosyncratic factor account for a disproportionate share
of the differential changes in sectoral inflation rates on which the
results in this article are based.

This result is important, as it connects our findings with poten-
tial underlying drivers. Relative price changes, which are a dominant
driver of aggregate inflation as shown by Reis and Watson (2010),
are also driving our results. The expenditure categories energy and
gasoline, which account for a higher share of the consumption bun-
dle of low- and middle-income households, are also mainly driven by
relative price changes and idiosyncratic shocks.

there are differences between the dynamic factor model and our approach both
in terms of methodology and data. Also, the present paper captures the dynam-
ics related to exogenous monetary policy shocks, while the dynamic factor model
captures the overall dynamics in the data set.
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Figure E.1. Impulse Responses of Inflation
Dispersion (without recession periods)

Note: This figure shows impulse responses to a 1 percentage point contractionary
monetary policy shock, as well as one and 1.65 standard deviation confidence
intervals for the respective inflation dispersion measures. The horizontal axis
is in months. Dispersion is measured using the cross-sectional standard devia-
tion (top), the difference between the 90th and the 10th percentile of the cross-
sectional distribution (middle), and the IQR (bottom). Impulse responses are
computed at a monthly frequency using data relative to the period 1980:M1–
2008:M12.

Appendix E. Further Robustness Checks

As a further robustness check, Figure E.1 reports the impulse
responses excluding all U.S. recession periods from the analysis
(1981:M07–1982:M11, 1990:M07–1991:M03, 2001:M03–2001:M11).
The results remain qualitatively unchanged relative to the baseline
specification.

As a second set of checks, we assess whether our results are spe-
cific to the shock series we chose, i.e., Romer and Romer (2004).
The first alternative measure of monetary shocks we use is the
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high-frequency proxy proposed in Bauer and Swanson (2022). The
proxy is computed from changes in future prices in a narrow win-
dow around Federal Open Market Committee announcements and
orthogonalized with respect to the public information about the
economic and inflation outlook. The shock series is available from
1988:M2 to 2019:M12.

The second alternative measure of monetary shocks is the series
developed by Miranda-Agrippino and Ricco (2021). The authors
show that monetary surprises are a combination of a true shock
and information about the state of the economy that imperfectly
informed agents infer from monetary policy decisions. Therefore,
to remove the information content of monetary policy surprises, the
surprises are regressed on a set of variables that aim to control for the
central bank’s superior information about the economy. The residu-
als are considered to be monetary policy surprises cleaned from any
informational effects and are available from 1991:M1 to 2009:M12.

The results are presented in Figure E.2. The figure reports the
responses of the cross-sectional standard deviation to the alternative
contractionary shocks. All the regressions include the same controls
as in the baseline specification. In both cases, inflation dispersion
decreases. Overall, the results from alternative monetary policy
shocks confirm our main findings and point toward a distributional
role played by monetary policy in terms of inflation dispersion.

Moreover, one might be concerned that part of the inflation het-
erogeneity we measured is driven by differences in consumption pat-
terns across U.S. states rather than along the income distribution.
Since the BLS does not provide price indices at the state level, but
only at the division level (Northeast, Midwest, South, and West), we
compute the cross-sectional standard deviation of inflation for the
four divisions using expenditure weights as well as price indices at
the division level.22

The responses across U.S. divisions are reported in Figure E.3.
There are some regional differences in the shape of the responses of

22A more limited number of price indices are available at the division level.
Therefore, we used the following expenditure categories: Food at home, Food away
from home, Alcohol, Rented dwellings, Owned dwellings, Household furnishings
and operations, Utility, Apparel, Private transportation, Public transportation,
Gasoline, Medical, Education, and Miscellaneous.
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Figure E.2. Impulse Responses of Inflation Dispersion,
Bauer and Swanson (2022) and Miranda-Agrippino

and Ricco (2021) Monetary Shocks

Note: This figure shows impulse responses to a percentage point contractionary
monetary policy shock, as well as the 1.65 standard deviation confidence inter-
vals. On the left panel we use the monetary shocks computed by Bauer and
Swanson (2022). On the right panel we use the monetary shocks computed by
Miranda-Agrippino and Ricco (2021). The horizontal axis is in months. Impulse
responses are computed at a monthly frequency.

inflation dispersion to contractionary shocks. However, the magni-
tude and significance of the results are comparable to the baseline
specification. The decrease is more muted only for the West division.

In the main analysis, the decile-specific inflation rates are com-
puted following the BLS procedure. The advantage of this approach
is that for each decile all the individual expenditure information
is combined to form the expenditure weights. In this way, outliers
are less likely to bias the analysis. An alternative approach to the
BLS methodology would be to simply consider the median of the
individual inflation rates within each decile.

In Figure E.4 we report the responses of inflation inequality
for income, salary, and expenditures to a contractionary monetary
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Figure E.3. Impulse Responses of
Inflation Dispersion across U.S. Divisions

Note: This figure shows impulse responses to a 1 percentage point contractionary
monetary policy shock, as well as one and 1.65 standard deviation confidence
intervals for the inflation dispersion measured as the cross-sectional standard
deviation for the four U.S. regions. Impulse responses are computed at a monthly
frequency using data relative to the period 1980:M1–2008:M12.

shock. Inflation inequality is measured as the standard deviation of
the median inflation rates across deciles. Following a monetary shock
the inflation inequality responses are still negative and statistically
significant, confirming the baseline results.

Finally, the baseline measure of inflation dispersion is computed
using data from the interview module of the CEX but not the
diary module. As the two modules of the CEX interview differ-
ent households, they cannot be combined to measure inflation at
the household level. However, the two modules can be jointly used
to compute inflation rates for different demographic characteristics.
This exercise was done by Cravino, Lan, and Levchenko (2020),
who studied the differential sensitivity of inflation rates to monetary
policy shocks along the income distribution.
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Figure E.4. Impulse Responses of the Dispersion
across the Median Inflation Rates for Income,

Salary, and Expenditure Deciles

Note: This figure shows impulse responses to a 1 percentage point contractionary
monetary policy shock, as well as one and 1.65 standard deviation confidence
intervals for inflation inequality across income (top), salary (middle), and expen-
diture deciles (bottom). Inflation inequality is measured using the cross-sectional
standard deviation of the median inflation rate for each decile. The horizontal
axis is in months. Impulse responses are computed at a monthly frequency using
data for the period 1980:M1–2008:M12.

Cravino, Lan, and Levchenko (2020) compute income-percentile-
specific CPIs by combining both modules of the CEX with micro
price data.23 Using this data, we define an alternative measure
of inflation inequality as the cross-sectional standard deviation in
inflation rates across the income percentiles.

The response of this new measure of inflation inequality to a
monetary shock is reported in Figure E.5. The shape and magnitude
of the response are comparable to our baseline response. Therefore,

23We contacted the authors, who kindly shared their percentile-specific CPI
data with us.
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Figure E.5. Impulse Responses of Inflation Inequality
Derived from the Income-Percentile-Specific CPI Data

from Cravino, Lan, and Levchenko (2020)

Note: This figure shows impulse responses to a percentage point contractionary
monetary policy shock, as well as the 1.65 standard deviation confidence intervals.
Inflation inequality is defined as the cross-sectional standard deviation across
the income-percentile-specific CPI from Cravino, Lan, and Levchenko (2020).
The horizontal axis is in months. Impulse responses are computed at a monthly
frequency using data for the period 1980:M1–2008:M12.

the main result of the present article is robust to include information
from both the interview and the diary modules of the CEX: infla-
tion inequality decreases following a contractionary monetary policy
shock.
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Jordà, O. 2005. “Estimation and Inference of Impulse Responses by
Local Projections.” American Economic Review 95 (1): 161–82.

Kaplan, G., and S. Schulhofer-Wohl. 2017. “Inflation at the House-
hold Level.” Journal of Monetary Economics 91 (November):
19–38.

Lan, T., L. Li, and M. Li. 2024. “Cyclical Inequality in the Cost of
Living and Implications for Monetary Policy.” Working Paper.

Leslie, M., and A. Paulson. 2005. “Constructing the Chicago Fed
Income Based Economic Index–Consumer Price Index: Infla-
tion Experiences by Demographic Group: 1983–2005.” Working
Paper No. 2005-20, Federal Reserve Bank of Chicago.

Miranda-Agrippino, S., and G. Ricco. 2021. “The Transmission of
Monetary Policy Shocks.” American Economic Journal: Macro-
economics 13 (3): 74–107.

Mumtaz, H., and A. Theophilopoulou. 2017. “The Impact of Mon-
etary Policy on Inequality in the UK. An Empirical Analysis.”
European Economic Review 98 (September): 410–23.



190 International Journal of Central Banking October 2025

Newey, W., and K. West. 1987. “A Simple, Positive-Definite,
Heteroskedasticity and Autocorrelation Consistent Covariance
Matrix.” Econometrica 55 (3): 703–8.

Orchard, J. 2022. “Cyclical Demand Shifts and Cost of Living
Inequality.” Working Paper.

Reis, R., and M. W. Watson. 2010. “Relative Goods’ Prices, Pure
Inflation, and the Phillips Correlation.” American Economic
Journal: Macroeconomics 2 (3): 128–57.

Romer, C. D., and D. H. Romer. 2004. “A New Measure of Mone-
tary Shocks: Derivation and Implications.” American Economic
Review 94 (4): 1055–84.

Samarina, A., and A. Nguyen. 2024. “Does Monetary Policy Affect
Income Inequality in the Euro Area?” Journal of Money, Credit
and Banking 56 (1): 35–80.

Thesia, G. I., J. S. David, and M. F. Kokoski. 1996. “An Experimen-
tal Consumer Price Index for the Poor.” Monthly Labor Review
119 (September): 32–42.


	Monetary Policy Shocks and Inflation Inequality
	1 Introduction
	2 Individual Inflation Rates
	2.1 Inflation Data
	2.2 Expenditure Data
	2.3 Computation of Individual Inflation Rates
	2.4 Properties of Individual Inflation Rates
	2.5 Measures of Dispersion

	3 The Effects on Inflation Dispersion
	3.1 Methodology
	3.2 Analysis

	4 Heterogeneity across Demographic Groups
	4.1 Expenditure Weights
	4.2 Impulse Responses by Demographic Groups

	5 Sectoral Contribution
	6 Real Expenditure Inequality
	7 Robustness
	7.1 Substitution Effects
	7.2 Different Lag Specification
	7.3 Volcker Disinflation

	8 Conclusion
	Appendix A. Data Sources
	Appendix B. Decile-Level Expenditure Weights
	Appendix C. Differences in Responses across Deciles
	Appendix D. Pure Inflation and Relative Goods' Prices
	Appendix E. Further Robustness Checks
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [432.000 648.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [432.000 648.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [432.000 648.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [432.000 648.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [432.000 648.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [432.000 648.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [432.000 648.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [432.000 648.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /ENN ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 801.000]
>> setpagedevice




