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Abstract

Do low-income households systematically face higher inflation than high-
income households? Contrary to prevailing narratives based on the con-
sumer price index (CPI), our analysis using personal consumption expenditure
(PCE) price indices demonstrates that inflation inequality has been moder-
ating. Using income-stratified PCE price indices consistent with national
accounts, we find substantially smaller inflation gaps than CPI-based studies
suggest. This convergence is driven by significant inflation in financial services,
primarily impacting higher-income households. Recalculating real disposable
personal income growth using corresponding PCE price indices yields signifi-
cantly flatter income growth gradients than previously found using the CPI.

Keywords: price index, inflation inequality, national accounts, financial ser-
vices
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Do low-income households systematically face higher inflation than high-income
households? This question has gained urgency as inflation reached multi-decade highs
in 2021-2022. The prevailing finding, based on analyses using the Consumer Price
Index (CPI), has been substantial and persistent differences in inflation experiences
across the income distribution.

The CPI-based literature has evolved considerably over time (see Jaravel (2021)
for a review). Early studies found modest differences across income groups.! Mec-
Granahan and Paulson (2006) concluded that “the CPI-U does a reasonable job of
measuring the inflation experience of the demographic groups we investigate.” Recent
work consistently finds that low-income households face meaningfully higher inflation
rates, relying on reweighting CPI elementary indices to reflect different budget com-
positions.? While methodologically sound, this approach faces scope limitations if
trying to apply results to national accounts aggregates.

These limitations stem from a critical feature of the CPI: it captures mostly out-
of-pocket consumer spending and does not represent total aggregate expenditure. For
this reason, we revisit and extend the discussion of inflation inequality to the Personal
Consumption Expenditure (PCE) price index from the U.S. national accounts. This
measure, which the Federal Reserve prefers (Board of Governors of the Federal Re-
serve System, 2024), includes expenditures on government-provided health care (e.g.,
Medicare and Medicaid), imputed financial services (like the consumption value of
“free checking”), and other categories absent from household surveys (Garner et al.,
2025). Moreover, alignment with national accounts aggregates mitigates concerns
about under-reporting in surveys that could bias CPI weights (National Research
Council, 2022).

To measure inflation inequality consistent with aggregate income and expendi-
tures, we build on previous research creating a new joint distribution of income and
consumption (Gindelsky, 2024; Garner et al., 2025; Gindelsky and Martin, 2025).
We integrate the Bureau of Economic Analysis’ (BEA) income distributions with
the Bureau of Labor Statistics’ (BLS) detailed expenditure distributions. We then

construct the first, national accounts consistent, income-stratified PCE price indices

INational Research Council (2002), Cage, Garner and Ruiz-Castillo (2002), Hobijn and Lagakos
(2005), and McGranahan and Paulson (2006)

2Cage, Klick and Johnson (2018), Jaravel (2018, 2026), Klick and Stockburger (2021, 2024), and
Martin (2025). Another strand exploits barcode-level variation for more limited market baskets:
Kaplan and Schulhofer-Wohl (2017), Jaravel (2018), and Argente and Lee (2021).



(IS-PCEPX) by disposable personal income (DPT) for 2000-2023.% Like many previous
CPI studies, we calculate the IS-PCEPX by reweighting a common set of elementary
indexes for different income groups. The limitations to this approach are discussed
further in Section 3.

Our findings reveal that PCE inflation inequality is smaller and more dynamic
than CPI-based studies suggest. During 2000-2012, the bottom income decile ex-
perienced annualized inflation of 0.3 percentage points higher than the top decile.
However, this pattern reversed during 2012-2023, with the bottom decile experiencing
less inflation than the top decile, driven primarily by rapid price growth in financial
services and insurance (3.4 percent annually) that disproportionately affects higher-
income households. We subsequently decompose differences in PCE- and CPI-based
inflation inequality measures into ranking, formula, and scope effects.

The paper proceeds as follows. Section 1 describes our methodology for con-
structing indices and integrating income and expenditure distributions. Section 2
presents inflation patterns and real income growth across income groups, emphasizing
changes across time periods, and compares our PCE-based measures with CPI-based

approaches. Section 3 concludes.

1 Methodology

Our approach to constructing I[IS-PCEPX requires integrating two complex datasets:
BEA’s distributional personal income estimates and BLS’s distributional personal
consumption expenditure estimates. This section provides an overview of our data
sources and prior methodology, then details the construction of our new IS-PCEPX

using the chained Fisher formula.

1.1 Data Sources Overview

Our analysis covers 2000-2023, constrained by the availability of integrated distribu-
tional estimates. The underlying data sources include the Current Population Survey
Annual Social and Economic Supplement (CPS-ASEC) (for demographics and in-

come) and Consumer Expenditure Survey (CE) (for spending patterns), augmented

3Concurrent research by Carloni (2025) also constructs PCE price indices by income quintile,
using the CBO’s income definitions. He finds patterns conforming to persistently higher inflation
for low-income groups.



with various administrative sources for transfer programs and business income.
We construct both quintile and decile groupings based on equivalized DPI. All
estimates use CPS-ASEC survey weights adjusted to account for the multiple impu-

tation process and scaled to match national population totals.

1.2 Income Distribution

The foundation of our analysis rests on BEA’s distributional personal income esti-
mates. BEA’s methodology, detailed in Gindelsky (2024), allocates approximately
75 distinct components of personal income from the National Income and Product
Accounts (NIPAs) to households in the CPS-ASEC. Each component is distributed
to households so that the weighted sums match aggregate totals from the NIPAs.
The resulting totals, PI and DPI, are equivalized by dividing by the square root of
household size, in order to compare households of different sizes to each other. Income

quantiles are assigned based on equivalized income.

1.3 Expenditure Distribution

The BLS’s distributional PCE research methodology, described in Garner et al.
(2025), transforms CE survey data to align with national accounts definitions and to-
tals.* BLS maps approximately 600 CE spending categories to 150 detailed PCE cat-
egories, addressing definitional differences—for example, CE captures out-of-pocket
medical expenses while PCE includes third-party payments like Medicare and Med-
icaid. External data are used to impute expenditures for categories that are either
out-of-scope or not well-covered in the CE, including third-party health care, finan-
cial services, and non-profit institution expenditures. ® A Pareto-based top-tail ad-
justment (recommended by Zwijnenburg, Grilli and Engelbrecht (2022)) is intended
to mitigate bias from high-expenditure households’ lower survey participation and

under-reporting in the CE. Finally, all estimates are scaled so their weighted sums

4The distributional PCE estimates are research series and not official BLS products.

5For instance, third party health payments are imputed using reported insurance coverage and
external data like the Medical Expenditure Panel Survey. Implicit financial services not covered in
the CE, including financial services furnished without payment, securities commissions, and portfolio
management fees, are distributed based on asset balances. As the CE survey contains no information
on transfers between households and NPISH is available, a neutral allocation is used which does not
affect expenditure or inflation inequality.



match official PCE aggregates category-by-category, ensuring consistency with na-
tional accounts while preserving observed expenditure heterogeneity.

This process yields PCE imputations for 150 product categories—somewhat ag-
gregated from the 244 detailed products in NIPA tables but providing sufficient detail
to capture key heterogeneity in categories like financial services and insurance. Some
detailed patterns, such as different relative amounts spent on foreign and domestic
auto across income groups, are not captured due to data limitations, but the frame-
work reflects the essential drivers of distributional differences while maintaining data

quality.

1.4 Integration Method

Integrating the personal income and personal consumption expenditure distributions
requires harmonizing two datasets with different sampling frames, definitions, and
methodologies. We follow the approach developed in Gindelsky and Martin (2025).

We begin by constructing comparable income aggregates in both datasets by
selecting concepts that are comparably defined in both surveys, including wages,
salaries, self-employment, interest, dividends, and Social Security. We scale each to
align with NIPA totals. This comparable income excludes certain PI components
(like imputed financial services) that have no clear counterpart in the CE.S

We then employ multiple imputation with predictive mean matching to impute
most category-level PCE to households in the CPS-ASEC (a few exceptions are dis-
cussed below). The predictive model incorporates key demographic and economic
characteristics of reference persons: age, race, education, family size, urban residence
indicator, and income source composition indicators (wages, self-employment, Social
Security, etc.).

The matching process is constrained to ensure realistic donor-recipient pairs.
Specifically, we only match households within the same decile of equivalized com-
parable income and the same housing tenure category (owner vs. renter). This en-
sures that expenditure patterns are imputed from households with similar economic

circumstances and housing costs.”

6The comparable income aggregate is only used for the statistical match between the CE and
CPS-ASEC.

"In the previous exercise (Gindelsky and Martin, 2025), we document robustness checks of this
matching process (section 4.4) and provide evidence for its success in accompanying appendix tables.



We handle overlapping concepts carefully to maintain consistency between in-
come and expenditure sides. For example, rather than imputing third-party health
expenditures from the CE, we allocate the health care components of personal income
(Medicare, Medicaid, employer contributions) across PCE categories. Similarly, we
replace PI rental income from owned housing with imputed rental equivalence from
the CE to ensure housing costs are treated consistently. For more details, see Gin-
delsky and Martin (2025).

1.5 Index Construction

With integrated datasets providing income quantile specific expenditure shares, we
construct income-stratified PCE price indices following a similar approach to Klick
and Stockburger (2024) and Jaravel (2026)’s method of re-weighting CPIs. We re-
aggregate the detailed PCE subindices from NIPA Table 2.4.4U using household
group-specific expenditure shares. Most of these indices are themselves based on con-
sumer price indices or producer price indices produced by BLS (Bureau of Economic
Analysis, 2024). Combining weights from adjacent years, we adhere to the BEA’s
methodology of using the chained Fisher formula, which is the geometric average of
the well-known Laspeyres and Paasche formulas.

The Fisher formula for group ¢’s inflation in year ¢ relative to year t — 1 is:

(S () (S () ) 0w

(2 K3

where S, = T/ Y . Titg represents group g’s expenditure share for detailed product
¢ in year t, x;, is group g’s PCE for product 7, and p;; represents the product’s PCE
price index from NIPA Table 2.4.4U.

Crucially, the price relatives p;;/p;—1 are identical across all income groups due to
limitations in the source data underlying the p;;—these represent the full population
and so the group subscript is omitted. Differences in inflation across income groups
arise solely from the interplay between group-specific expenditure shares (s;;,) and
product-specific inflation rates.

As discussed above in the previous subsection, our set of categories is somewhat
aggregated from the 244 detailed products in the NIPA tables. Some detailed PCE

categories have no counterpart in the CE (such as those for non-profit institutions



serving households), and some are more disaggregated in the PCE (such as foreign and
domestic autos), or are particularly noisy in survey data (such as pleasure aircraft).
In some cases, therefore, our indices reflect expenditure share differences by group at
the more aggregated level (like new automobiles), but do not reflect detailed patterns
such as different foreign vs. domestic compositions by group.

While the main IS-PCEPX are constructed using the Fisher formula, we use a
couple of other index formulas for supplementary analyses. First, the first decile to
tenth decile inflation gap decompositions in Figure 2 are based on the Tornqvist for-

mula, written

P;; = exp {Z 0.5 (8i,4—1,9 + Sitg) In (pit/pi,tl)} (2)

We use the Tornqvist here due to the advantages of its multiplicative form. The
Tornqvist and the Fisher second-order approximate each other (Diewert, 1978).% The

gap (in natural logs) between groups g and ¢’ is then additive across categories as

Py~ Pl =) Awygyln (p?;tl), (3)

where Awit’gg/ = 0.5 (Si,t—l,g + Sitg) — 0.5 (82‘715_1,9/ + Sitg’)-
Table 2 uses the Lowe (or modified Laspeyres) formula to estimate the impact of
scope, weight, and other methodology differences between the IS-PCEPX and related

CPIs by holding index formula constant. The Lowe can be written

o Di
Pth = Zsi,b,tfl,g ( ! ) ) (4)

Dit—1

where b is an earlier weight reference period and

Pt Pii—
Sibt-lg = (xibg ;t 1) /> (xibg ;t,b1> (5)
i b

i,b

are period-b expenditure shares which have been adjusted to reflect price change from

b to year t—1.% Unlike the Fisher or Tornqvist, the Lowe has fixed expenditure weights

8Tornqvist versions of the IS-PCEPX are nearly identical to those that use the Fisher formula
and available from the authors upon request.

9Prior to 2023, the BLS used biennial weight reference periods. Since 2023, they have used
annual weight reference periods which lag the index estimation period by two years (Bureau of
Labor Statistics, 2022).



that do not account for consumer substitutions in the face of relative price change
(Bureau of Labor Statistics, 2023).

2 Results

Our IS-PCEPX reveal a more nuanced picture of inflation inequality than suggested
by previous CPI-based studies. While we confirm that lower-income households face
higher inflation rates on average, the differences are substantially smaller and have
been converging over time. This section presents our main findings on inflation pat-
terns across income groups, changes over different time periods, and the underlying

drivers of these patterns.

2.1 Overall Inflation Patterns Across Income Groups

The overall pattern of IS-PCEPX confirms that lower-income households face higher
inflation, but the gradient is modest. Over the full 2000-2023 period, annualized in-
flation ranged from 2.28 percent for the bottom quintile to 2.15 percent for the fourth
quintile, before rising slightly to 2.21 percent for the top quintile. The maximum dif-
ference between any two quintiles is just 0.13 percentage points annually—substantially
smaller than differences found in CPI-based studies.

[Table 1 here]

Table 1 shows the composition of PCE expenditure and inflation rates by major
category over our full sample period (2000-2023), revealing the expenditure patterns

that drive these inflation differences.!”

The data reveal several components with
relatively low variation across the income distribution (such as gas and motor vehicles)
and others with significant heterogeneity. Lower-income households devote larger
expenditure shares to necessities with moderate inflation rates: food and beverages
represent 10.1 percent of expenditures for the bottom quintile compared to 6.3 percent
for the top quintile, while housing and utilities account for 20.0 percent versus 17.3
percent, respectively.

Conversely, higher-income households allocate substantially more to categories
that experienced rapid price growth. Financial services and insurance represent 11.0

percent of top-quintile expenditures but only 4.5 percent for the bottom quintile—a

10Recall that PCE shares reflect expenditures by and on behalf of households.



2.4-fold difference. This category experienced fast inflation over the sample period
at 3.4 percent annually, significantly exceeding the 2.2 percent average PCE inflation
rate calculated for this period. Health care shows the opposite pattern, accounting for
18.6 percent of bottom-quintile expenditures versus 11.4 percent for the top quintile,

with inflation of 2.4 percent annually.

2.2 Comparison to CPI

Next, we seek to explain the differences between our results and the significantly
larger inflation gaps between quintiles found by Jaravel (2026) using the CPI. Table 2
provides a decomposition of these differences.

[Table 2 here]

The CPI shows much larger average differences across income groups (last row of
Table 2), with the bottom quintile experiencing 2.76 percent annual inflation com-
pared to 2.47 percent for the top quintile - a gap of 0.29 percentage points, more
than four times as large as our PCE-based findings. However, the CPI differs from
the IS-PCEPX among many dimensions including formula, expenditure scope, and
weights.

The decomposition in Table 2 is constructed by re-calculating the IS-PCEPX se-
quentially and measuring the difference in average annual inflation between steps.!!
The first step, using estimates based on the CE, is to compute IS-PCEPX by quin-
tile of equivalized CE income (as done in Jaravel (2026) and Klick and Stockburger
(2024)), thereby estimating the impact of ranking on this versus DPI and on using
the CE versus the CPS.!? Then, the formula effect is estimated by changing the for-
mula from the Fisher to the Lowe (4), similar to McCully, Moyer and Stewart (2007),
matching also the biennial or annual weight reference periods of the CPI. The scope
effect is estimated by re-calculating the index after dropping categories not included
in the CPI (see Table A3) and adding back in categories not included in the PCE

LAl but ranking effect is similar in spirit to McCully, Moyer and Stewart (2007). However, our
approach simply calculates each effect as a difference between (averages of) price indexes, while
McCully, Moyer and Stewart (2007)’s scope and weight effects use slightly different formulas based
on the Lowe formula.

12WWe equivalize in this analysis, consistent with the previous exercises by BEA and BLS which
use equivalization to capture resource sharing within households. As in Jaravel (2026) (see Figure
A8), analysis was done using both equivalized and unequivalized rankings. Results are consistent
and available upon request.



(see Table A4).!3 Finally, even after adjusting for scope, the IS-PCEPX and CPIs
differ due to data sources used for the weights (McCully, Moyer and Stewart, 2007;
Garner et al., 2025), the elementary price indices for gasoline and airline fares, some
seasonal adjustment differences, and to small degrees due to data frequency.'*

The decomposition in Table 2 reveals that while weight effects are most important
for the average difference in IS-PCEPX and CPI inflation across all groups, scope
effects (differences in what categories are included) account for much of this divergence
in the pattern of inflation differences across groups (-0.08 percentage points per year
for the bottom quintile, but over three times as large at -0.25 for the top quintile).
Table 3 delves deeper into the issue of scope when comparing [S-PCEPX and CPI
by income quintiles. Table 3 displays average IS-PCEPX inflation by quintile both
overall and separately for categories which overlap with CPI and categories which do
not. Excluding non-CPI categories, the average Q1-Q5 gap for the IS-PCEPX is much
closer (0.23 pp), while the gap for the non-CPI categories has the opposite sign and
is larger in magnitude (-0.38). Additionally, Table A5 separates both the IS-PCEPX
and CPI into goods and services subcategories. Level differences in inflation exist
across all categories and quintiles, but services (driven by financial services) have the

largest difference in inflation-income gradients across concepts.

2.3 Time Period Differences and Dynamic Patterns

The most striking finding emerges when we examine how inflation inequality has
evolved over time. Figure 1 provides two complementary views of this evolution.
Panel (a) tracks annual inflation rates for the bottom decile, top decile, and overall
population throughout the sample period, revealing the annual dynamics underly-
ing the transformation. Throughout most of the sample period, the bottom and
top deciles tracked closely with the overall population inflation rate, but notable
divergences occurred during specific years. The 2008 financial crisis period shows
heightened inflation inequality, with the top decile experiencing significantly lower

inflation—Ilikely reflecting the uncharacteristic drop in financial services prices. How-

13To accomplish this, we follow McCully, Moyer and Stewart (2007) to determine which categories
are out-of-scope to each concept. The replication package from Jaravel (2026) was used to derive
quintile-specific expenditure weights for the non-PCE items, as well as to generate the CPI estimates
by equivalized income printed in the last row.

4The underlying CPIs are computed monthly while our IS-PCEPX are annual. An examination
of NIPA Table 9.1U suggests the weight differences are most important among these factors.



ever, the most recent years show a striking reversal; the top decile experiences notably

higher inflation rates, particularly evident in 2021-2022.
[Figure 1 here]

Panel (b) shows cumulative IS-PCEPX inflation by income decile for two distinct
periods: 2000-2012 and 2012-2023. During 2000-2012, IS-PCEPX inflation followed
the familiar pattern documented in CPI studies: a clear downward gradient from low-
to high-income households. Panel (b) shows the bottom decile experienced cumulative
inflation of approximately 31 percent compared to 27 percent for the top decile—a gap
of about 4 percentage points over the 12-year period. This translates to roughly 0.3
percentage points higher annual inflation for the lowest-income households, consistent
with the direction (though smaller in magnitude) of findings from CPI-based research.

However, the 2012-2023 period tells a dramatically different story. The downward
gradient not only disappeared, but showed signs of reversing. Panel (b) reveals that
cumulative inflation was relatively flat across most of the income distribution, with
the top decile experiencing slightly higher inflation than middle-income groups during
this later period. The convergence is so pronounced that by the end of our sample

period, inflation inequality had significantly diminished in the tails.

2.4 Drivers of Convergence

Figure 2 provides a decomposition of the inflation difference between the bottom
and top deciles across the two time periods, revealing the underlying drivers of this
evolution. As described in Section 1, this decomposition is based on the Tornqvist
price index formula. During 2000-2012, the inflation gap was driven primarily by
gasoline and other energy goods, food and beverages, and housing costs—categories
where lower-income households faced disproportionate price increases. The positive
contributions from these sources created the familiar pattern of higher inflation for

low-income households.
[Figure 2 here]

However, during 2012-2023, financial services and insurance emerged as the domi-

10



nant factor, contributing negatively to the inflation gap (meaning it increased inflation
more for higher-income households). This single category more than offset the con-
tinued positive contributions from traditional sources of inflation inequality, driving

the overall convergence in inflation experiences.

2.4.1 Understanding Financial Services Price Growth

The convergence stems from two primary factors: the rapid growth in financial ser-
vices prices and the compositional differences in expenditure across income groups.
Financial services and insurance prices grew at an exceptional pace during our sample
period—3.4 percent annually, faster than most major expenditure categories. Given
the empirical importance of this group, we decompose the category into key com-
ponents from NIPA Table 2.4.4U in Table Al. In the second half of the period
(2012-2023), financial services (5.5% annually) grew significantly faster than insur-
ance (2.3%). The growth in financial services was driven by large price increases in
two categories which are in PCE but not in the CPI: “Financial services furnished
without payment” (7.0%) and “Commissions and other financial services” (4.7%), an
aggregation whose dominant component is “Portfolio management and investment
advice services.”!® In contrast, “Financial service charges & fees”, which is also cov-
ered in the CE and CPI and includes explicit costs like checking and overdraft fees,
grew at a much slower pace (2.3% annually). Distinct from the two categories with
higher price growth, however, its expenditure shares are lower overall and vary much
less across quintiles (see Table A2).

Unlike explicit fees, financial services furnished without payment include imputed
services from financial intermediation—charges that banks and other financial in-
stitutions implicitly levy for services like payment processing, account maintenance,
and credit provision. In the NIPAs, these imputed services are calculated based on

the difference between interest received and paid by financial institutions, scaled by

15 “Commissions and other financial services” is made up of “Securities commissions”, “Portfolio
management and investment advice services”, and “Trust, fiduciary, and custody activities.”

11



measures of financial activity and asset holdings.'617

The other key component, portfolio management, is also closely linked to asset
returns and fee rates.!® When asset values appreciate due to market gains, portfolio
managers earn higher dollar revenues by applying the same percentage-based fee to
larger portfolio balances, reflecting higher prices for portfolio management services.

Accordingly, we distribute these financial expenditures (furnished without pay-
ment and portfolio management) proportionally to asset balances, rather than ac-
cording to CE-defined out-of-pocket financial services spending, in contrast to Car-
loni (2025). As a result, they have an outsized impact on PCE inflation among high

expenditure households, as also shown in Martin et al. (2024).

2.4.2 Timeline of Price Changes

During our period, financial services prices rose initially due to higher fees and re-
turns. They fell during the financial crash, and rebounded strongly afterwards as
investors capitalized on low interest rates and asset returns surged from 2012-2020.?
They continued to grow throughout the COVID era, despite intra-period volatility.

Commercial banking prices initially increased alongside the loan expansion (2020-

6From the NIPA handbook (Bureau of Economic Analysis, 2024): “Businesses often provide fi-
nancial services related to investment activities that are not matched by explicit service charges,
such as check processing, disbursing or transferring funds, bookkeeping, protecting deposited funds,
and intermediation. Instead, payment for these services may be implicit, such as when banks pay
depositors lower rates of interest or charge borrowers higher rates of interest than what they would
otherwise charge, or when insurance companies charge lower premiums than they would in the ab-
sence of the interest earned on technical reserves. The NIPAs record imputed measures of these
service charges to ensure that the accounts accurately reflect the final demand, output, and value
added related to these services and to keep GDP invariant to whether banking services involve an
explicit or implicit charge. These measures are recorded as both personal consumption expenditures
and government consumption expenditures for financial services furnished without payment.” Bor-
rower services only account for 3-5% of financial services during our time period (calculation from
NIPA Table 7.12).

I"BEA measures financial services furnished without payment using a “user-cost price” (actual
rate - reference rate) applied to balances. Real quantities reflect transaction volumes. The price
index is the ratio of current-dollar values to real volumes. The 4.7% annual growth (see Table A1)
largely reflects changes in the user cost of depositor services, rather than interest margins.

18The BLS Producer Price Index for portfolio management tracks changes in the rev-
enue that portfolio managers receive for providing investment advice, where management
fees are calculated as a percentage of assets under management. See full descrip-
tion here: https://www.bls.gov/ppi/factsheets/producer-price-index-for-portfolio-management-and-
investment-advice-naics-523940.htm

YManagement fees fell during this period (Greenwood, Ialenti and Scharfstein, 2025), but were
overshadowed by the surge in returns.
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2021), and subsequently increased further as the Federal Reserve raised interest rates
(2022-2023). Conversely, while initially portfolio management prices continued to
grow with the market, they declined markedly in anticipation of rising interest rates
in 2022.

2.4.3 Differential Exposure across Income Groups

Higher-income households are disproportionately exposed to financial services infla-
tion for several reasons. They maintain larger and more complex portfolios of financial
assets, engage in more frequent financial transactions, and utilize sophisticated bank-
ing services. They are also more likely to hold assets that generate imputed financial
services, such as checking accounts, money market funds, and brokerage accounts. As
Table 1 shows, financial services and insurance represent more than twice the expen-
diture share for top-quintile households (11.0 percent) compared to bottom-quintile
households (4.5 percent).?

Accordingly, we can explore the impact of removing financial services and insur-
ance from PCE. Figure Al (panel a) repeats Figure 1b, but with additional (dashed)
lines demonstrating the impact by period. For 2000-2012, there’s virtually no impact,
as the price of financial services did not differ markedly from overall PCE. However, in
the more recent period, removing financial services significantly reduces the inflation
burden for the top two deciles, who are the most exposed due to their high level of
assets. This is logically consistent with the fact that households in the top quintile of
the income distribution also hold 75% of all financial assets.?! Yet, the overall shape
remains the same, much flatter than the first period, highlighting that the change
in trend over the period is not solely driven by the contribution of financial services.
Moreover, if this exercise is done with CPI (panel b) we also see a significant flattening
in the latter half of the period.

2.5 Real Income Growth Implications

The implications of these findings extend beyond inflation measurement to our un-

derstanding of real income dynamics across the distribution.

20Table A2 shows the expenditure shares by income quintile for the subcategories of financial
services and insurance discussed in this section.
2L Author calculation from Distributional Financial Accounts.
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Figure 3a compares real disposable personal income growth across quintiles, de-
flating nominal income growth using either group-specific IS-PCEPX (light bars) or
the aggregate PCEPX (as produced by BEA, dark bars).

[Figure 3 here]

Using income group-specific deflators has a modest impact on the real income
growth gradient. While the bottom quintile experiences slightly higher growth than
the top under the aggregate deflator, this pattern is reversed for the group-specific
deflator. However, the magnitudes are very small. Over the full 2000-2023 period,
the gap in real income growth between the bottom and top quintiles is approximately
1-2 percentage points using either approach, with group-specific deflators showing a
slightly larger gap than when using the aggregate deflator.

More importantly, the convergence in inflation experiences over time means this
flattening effect has grown stronger in recent years. During the latter part of our
sample period, differential inflation has become less crucial for understanding real
income growth patterns across the distribution.

Figure 3b extends this analysis by comparing different combinations of income
measures and price indices over 2005-2023. The figure shows that the choice between
PI and adjusted money income (AMI), a more narrowly defined measure similar to
Census Bureau definitions??, matters more for real growth patterns than the choice
between IS-PCEPX and group-specific CPI deflators.?®> This suggests that income,
which includes transfers and in-kind benefits, is crucial for understanding differences
in growth.

The results demonstrate that while PCE inflation inequality is present and mea-
surable, its contribution to overall income inequality trends has been smaller and
more dynamic than what has been documented using the CPI. For our available time
period, the story is not one of persistent, large disadvantages for low-income house-
holds, but rather of modest differences that have been converging over time as the

structure of the economy and patterns of price growth have evolved.

22For a full breakdown of AMI, see Fixler, Gindelsky and Johnson (2022).
23This difference is especially pronounced in the bottom quintiles, due to the inclusion of health
in PI, which drives the results. Results available upon request.
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3 Conclusion

Using the first income-stratified PCE price indices consistent with national accounts,
we find inflation inequality has recently been converging rather than persisting. While
the bottom decile experienced 0.3 percentage points higher annual inflation than the
top decile during 2000-2012, this pattern reversed during 2012-2023. Leveraging a
national accounts approach, we find annual gaps of 0.13 percentage points, compared
with 0.29 percentage points using the CPI (Jaravel, 2026).

The choice of price index (PCE vs. CPI) can fundamentally alter conclusions
about distributional inflation patterns. The comprehensive nature of PCE captures
expenditures at the national level, including those not directly made by households.
Accordingly, we find a convergence in inflation, which stands in contrast to results
from CPI-based studies. The primary driver of this pattern is rapid inflation in finan-
cial services and insurance, which disproportionately affects higher-income households
due to their greater exposure to these services. The inclusion of financial services,
however, is vital for understanding consumption for top income households, especially
as those with highest incomes typically also have the highest wealth.

Our analysis faces several limitations. As with other research exercises tying in-
come to expenditures, the integration of BEA income distributions with BLS expendi-
ture distributions requires harmonizing different data sources, potentially introducing
measurement error. However, in order to create indices that represent national ac-
counts (broad concepts), a degree of imputation is necessary. Our 2000-2023 period
may not capture longer-term patterns, but allows us to focus on the more recent
years, and thus the trend.

Additionally, as discussed in Section 1, our analysis captures differences in PCE
inflation by income group by using group-specific weights to re-aggregate the same
set of elementary indexes. That means for an elementary category like new motor
vehicles, the results do not reflect any inflation differences arising from potentially
different spending patterns across different vehicle types or different prices paid for
the same vehicle. Jaravel (2018), using barcode scanner data for food, beverages, and
other consumer packaged goods, finds that starting from a constant set of (relatively
broad) elementary aggregates rather than individual barcodes can understate inflation
gaps between the bottom and top of the income distribution. Inflation inequality
studies based on the full CPI, including Jaravel (2026) and Klick and Stockburger
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(2024), as well as our study, are potentially subject to this “aggregation bias.”?* Given
that we find a similar Q1-Q5 inflation gap of 0.29 if we use PCE data to calculate
income-quintile price indexes with comparable ranking, formula and scope to Jaravel
(2026), we are reassured that the issue of aggregation bias does not differentially affect
group PCE price indexes relative to group CPIs.?

The integration of income and expenditure distributions within national accounts
provides a template for extending distributional analysis to other economic measures.
The prominence of financial services inflation highlights the need for better under-
standing how the financial sector affects household experiences across the income
distribution. Our methodology enables inflation inequality analysis using the Federal
Reserve’s preferred price index, potentially informing research on monetary policy

and distributional effects.

24 Jaravel (2018) applies to a subset of goods categories. No single data source allows one to
compute aggregation bias for a complete CPI or PCE market basket, and results could be different
for other categories. For instance, Molloy (2024) find very small differences in rent inflation across
income groups.

25The Q1-Q5 gap of 0.29 for comparable PCE indexes follows from adding the first four rows of
Table 2.
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Tables and Figures

Table 1: PCE Composition and Inflation, 2000-2023

All values are expressed as percentages

Equivalized DPI quintiles

Category All 0-20% 20-40% 40-60% 60-80% 80-100% | Inflation
Goods

Motor vehicles & parts 4.2 3.2 3.7 4.3 4.6 4.3 1.2
Food & beverages (off-premises) 7.7  10.1 8.9 8.2 7.7 6.3 2.4
Gasoline & other energy goods 2.9 3.1 3.2 3.2 3.1 2.4 4.0
All other goods 18.7 18.0 18.2 18.7 19.1 18.8 -0.3
Services

Housing & utilities 18.1  20.0 18.7 18.3 17.9 17.3 3.1
Health care 159 18.6 20.8 18.7 15.8 114 2.4
Financial services & insurance 7.7 4.5 5.3 6.1 7.2 11.0 3.4
All other services 24.8 225 21.2 22.5 24.6 28.5 2.7
Total 100.0 100.0 100.0 100.0 100.0 100.0 2.2

Note: The first part of this table provides the composition of Personal Consumption Expenditures (PCE), in major categories, for all
households, and then by quintile, as ranked on equivalized Disposable Personal Income (DPI). The numbers are averages for the full period
(2000-2023). The final column provides the annualized change in the PCE price index from 2000-2023 for each item.
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Table 2: Price Index Decomposition (2002-2023)
All values are expressed as percentages

Price Index Decomposition Quintile of Equivalized Income

All 0-20% 20-40% 40-60% 60-80% 80-100% Q1-Q5
PCE Price Index 2.20 2.28 2.23 2.18 2.15 2.21 0.07
+ Ranking effect 0.00 0.06 0.06 -0.01 -0.01 -0.04  0.10
+ Formula effect 0.14 0.12 0.10 0.15 0.12 0.17  -0.05
+ Scope effects -0.15 -0.08 -0.06 -0.09 -0.13 -0.25  0.17
+ Weight /other effects 0.35 0.38 0.37 0.39 0.42 0.38 -0.01
Equals: CPI 2.54 2.76 2.70 2.61 2.55 2.47 0.29

(Derived from Jaravel (2026))

Note: This table provides data users a decomposition of the differences between the Personal Consumption Expenditures (PCE) price
index and the Consumer Price Index (CPI), as applied to the current exercise, both for the full population and the stratification by quintile.
Q1-Q5 refers to the gap between the bottom and the top quintile. The PCE Price index for All is the official BEA measure. The overall
decomposition is extended to the quintile level, beginning with quintiles constructed using equivalized DPI, and then subsequently
reconstructed for each row. The final row is CPI, ranked on equivalized family income as defined in the CE, as reconstructed from the data
files provided as part of the Distributional CPI (D-CPI) project (Jaravel, 2026). Beginning with PCE, the first adjustment is change in
average inflation due to the “ranking effect”, from calculating the IS-PCEPX by CE family income using the CE rather than DPI in the
CPS. Next, the “formula effect” is derived from re-calculating the IS-PCEPX using the CPI’s Lowe formula. Next, the “scope effect” refers
to including (excluding) items definitionally in CPI (PCE) to reconcile the indices. Finally, “weight/other effects” is computed as the
remainder between the scope-adjusted IS-PCEPX and the indices constructed from the Jaravel (2026) replication files. This residual reflects
the impacts (once all the other adjustments are accounted for) of different source data for the weights and for the few cases in which PCE
and CPI use different price indices, such as gasoline and airfare.
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Table 3: IS-PCEPX Inflation for Categories Overlapping with CPI (2002-2023)

All values are expressed as percentages

Quintile of Equivalized DPI
All 0-20% 20-40% 40-60% 60-80% 80-100% Q1-Q5
All categories 2.20 228 2.23 2.18 2.15 221  0.07
Excluding non-CPI categories 2.04 220 2.13 2.06 2.01 1.97  0.23
Including only non-CPI categories 2.64  2.51 2.49 2.51 2.55 2.89 -0.38

Note: Income quintiles are ranked on equivalized Disposable Personal Income (DPI). Table A3 lists the categories excluded from row 2

(non-(Consumer Price Index=CPI)) and included in row 3. “Q1-Q5” is the difference between the average inflation for the top and bottom
quintiles.



Figure 1: PCE Price Inflation by Income Decile (2000-2023)

(a) Average Annual Inflation: Decile Comparison

»
o
=

2.5%

Annualized Inflation Rate (%)

e
°
=

2000 2005 2010 2015 2020
Year

Decile == 0-10% =e= 90-100% =e= All

(b) Cumulative Inflation By Period

31.0%
30.0%
29.0%

28.0%

Inflation Rate (%)

27.0%

26.0%

0-10% 10-20% 20-30% 30-40% 40-50% 50-60% 60-70% 70-80% 80-90% 90-100%
Income Decile

Time Period == 2000-2012 -e- 2012-2023

Note: This figure examines Personal Consumption Expenditures (PCE) price inflation by decile in
two ways. Panel (a) shows annual inflation for the bottom decile (0-10%), top decile (90-100%),
and whole distribution. Income deciles are based on equivalized Disposable Personal Income
(DPI). Panel (b) shows cumulative inflation by decile for two periods (blue = 2000-2012; purple =
2012-2023.)
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Figure 2: Decomposition of Inflation Gap by Time Period
Comparison of bottom decile (0-10%) to top (90-100%)

Category
Gasoline & other energy goods
. Motor vehicles & parts
. Food & beverages (off-premises)
Other goods
Housing & utilities
I Health care
. Other services
Financial services & insurance

Contribution to Inflation Gap

20002012 20122023
Time Period

Note: This figure shows a Tornquist-formula decomposition of inflation differences (in natural
logs) between the bottom income decile and top income decile across two time periods. The
decomposition breaks down the overall inflation gap into contributions from specific expenditure
categories, where positive values indicate categories in which low-income households experienced
higher inflation than high-income households. Income deciles are based on equivalized Disposable
Personal Income (DPT).
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Figure 3: Measuring “Real” Income Growth (2000-2023)

(a) Real DPI: Comparing PCEPX and IS-PCEPX
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(b) Comparing Income Definitions and Price Indices
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Note: This figure compares real growth under different definitions of income and price indices.
Panel (a) compares growth in Disposable Personal Income (DPI) by quintile, deflated alternatively
by IS-PCEPX (light columns) and PCEPX (dark columns). The height of each column represents
cumulative growth in income over the period. The y-axis is truncated at 100% at the bottom.
Quintiles are based on equivalized DPI. Panel (b) shows the differences in income growth, deriving
from income definitions and price indices, using four lines: (1) PI-PCEX: growth in personal
income (PI), deflated by PCEPX [red solid], (2) PI-CPI: growth in PI, deflated by the Consumer
Price Index (CPI) [red-dashed], (3) AMI-PCEPX: growth in Adjusted Money Income (AMI),
deflated by PCEPX [blue solid], and (4) AMI-CPI: growth in AMI, deflated by CPI. AMI is a
subset of PI, similar to the definition of money income used by the Census Bureau, but scaled to

national accounts totals. It excludes health care, financial imputations, and some transfers
included in PI.
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Appendix

Table Al: Financial Services & Insurance: Decomposed Inflation, 2000-2023

All values are expressed as percentages

Category 2000-2012 2012-2023 2000-2023
Financial services 2.3 5.5 3.8
Financial services furnished without payment 2.5 7.0 4.7
Financial service charges, fees, & commissions 1.9 3.9 2.9
Financial service charges & fees 2.0 2.3 2.2
Commissions and other financial services 2.0 4.7 3.3
Insurance 3.1 2.3 2.7
Life insurance 2.6 2.8 2.7
Net household insurance 4.8 2.3 3.6
Net health insurance 3.5 1.7 2.6
Net motor vehicle & other transportation insurance 2.8 3.4 3.1
Financial Services & Insurance 2.6 4.3 3.4

Note: This table shows the annualized inflation (as calculated by the authors) for each selected
Personal Consumption Expenditure (PCE) item from NIPA Table 2.4.4U, by period. The
category “Commissions and other financial services” is an aggregation of lines 260: “Securities
commissions”, 268: “Portfolio management and investment advice services”, and 269: “Trust,

fiduciary, and custody activities.”
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Table A2: Financial Services & Insurance Expenditure Shares, 2000-2023
All values are expressed as percentages

Equivalized DPI quintiles

Category All 0-20% 20-40% 40-60% 60-80% 80-100%
Financial services 4.8 2.1 2.5 3.1 4.1 8.1
Financial services furnished without payment 2.3 0.9 1.1 1.4 2.0 4.1
Financial service charges, fees, & commissions 2.5 1.2 1.4 1.7 2.1 4.0
Financial service charges & fees 0.8 0.6 0.7 0.8 1.0 0.9
Commissions and other financial services 1.6 0.6 0.7 0.9 1.2 3.1
Insurance 2.9 2.4 2.8 3.0 3.1 2.9
Life insurance 0.8 0.5 0.6 0.7 0.8 0.9
Net household insurance 0.1 0.1 0.1 0.1 0.1 0.1
Net health insurance 1.5 1.2 1.5 1.6 1.6 1.4
Net motor vehicle & other transportation insurance 0.6 0.6 0.6 0.6 0.6 0.5
Financial Services & Insurance 7.7 4.5 5.3 6.1 7.2 11.0

Note: This table shows the expenditure shares of select Personal Consumption Expenditure
(PCE) items, as a percentage of total PCE, both overall and by quintile as ranked on equivalized
Disposable Personal Income (DPI). The category “Commissions and other financial services” is an
aggregation of lines 260: “Securities commissions”, 268: “Portfolio management and investment
advice services”, and 269: “Trust, fiduciary, and custody activities.”
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Table A3: PCE Categories Out-of-Scope to CPI

NIPA line Category

Percent of 2023 PCE

15

16

19

103
110
111
145
163
174
177
178
182
226
254
260
268
269
271
274
276
277
278
302
304
305
310
317
324
325
326
333
342

Used auto margin

Employee reimbursement (used autos)

Used truck margin

Food produced and consumed on farms
Clothing materials

Standard clothing issued to military personnel
Net expenditures abroad by U.S. residents
Rental value of farm dwellings

Physician services

Home health care

Medical laboratories

Hospital and nursing home services

Gambling

Financial services furnished without payment
Securities commissions

Portfolio management and investment advice services
Trust, fiduciary, and custody activities

Life insurance

Less: Household insurance normal losses
Medical care and hospitalization

Income loss

Workers’ compensation

Employment agency services

Labor organization dues

Professional association dues

Miscellaneous personal care services

Social assistance

Social advocacy and civic and social organizations
Religious organizations’ services to households
Foundations and grantmaking and giving services to households
Net foreign travel

Nonprofit institutions serving households
Total out-of-scope to CPI

0.21
-0.01
0.29
0.00
0.02
0.00
0.06
0.14
3.90
0.86
0.26
8.61
1.01
2.72
0.16
1.33
0.10
0.63
-0.09
1.15
0.03
0.20
0.01
0.09
0.07
0.58
1.14
0.12
0.05
0.04
0.24
2.94

26.86

Note: Categories selected using McCully, Moyer and Stewart (2007), Appendix Table A. “NIPA
line” refers to the line number from NIPA Table 2.4.5U.
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Table A4: CPI Categories Out-of-Scope to PCE

Item Code Category

Percent weight

EBO2
EBO09
EC02
EE04
EE09
FV04
E'V05
GB09
GD09
HKO09
HMO09
HP02
MCO01
MDO01
MDO03
ME09
RA04
RC09
RD09
REO09
RF03
RGO09
TAO09
TFO01

Elementary and high school tuition and fees
Unsampled tuition, other school fees, and childcare
Delivery services

Telephone hardware, calculators, and other consumer information items
Unsampled information and information processing
Food from vending machines and mobile vendors
Other food away from home

Unsampled personal care products

Unsampled items (within misc personal services)
Unsampled appliances

Unsampled tools, hardware, outdoor equipment and supplies
Gardening and lawncare services

Physicians’ services

Hospital and related services

Care of invalids and elderly at home

Health insurance

Video cassettes and discs, blank and prerecorded
Unsampled sporting goods

Unsampled photography

Unsampled recreation commodities

Fees for lessons or instructions

Unsampled recreational reading materials
Unsampled new and used motor vehicles

State and local registration and license

Total out-of-scope to PCE

0.31
0.08
0.01
0.44
0.01
0.03
0.17
0.01
0.08
0.00
0.24
0.32
1.86
2.27
0.15
0.77
0.12
0.01
0.00
0.01
0.18
0.00
0.25
0.28
7.57

Note: Categories selected using McCully, Moyer and Stewart (2007), Appendix Table A. The
shares are the relative importance in December 2022 using 2021 weights (U.S. Bureau of Labor
Statistics, 2022).
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Table A5: IS-PCEPX-CPI Comparison for Goods and Services (2002-2023)

All values are expressed as percentages

Quintile of Eq. Income

All 0-20% 20-40% 40-60% 60-80% 80-100% Q1-Q5
I[S-PCEPX 2.20 2.28 2.23 2.18 2.15 221 0.07
Goods 1.01  1.31 1.27 1.14 1.00 0.73  0.58
Services 2.79  2.78 2.72 2.72 2.75 2.89 -0.10
CPI 2.54  2.76 2.70 2.61 2.55 247 0.29
Goods 1.67  2.02 1.96 1.83 1.70 1.46  0.57
Services 2.95 3.10 3.05 3.00 2.96 292 0.18

Note: This table compares the IS-PCEPX and Consumer Price Index (CPI) both overall and for
goods and services separately. The columns show inflation for the full population and the
stratification by income quintile. Income quintiles are ranked on equivalized Disposable Personal
Income (DPI). Q1-Q5 refers to the gap between the bottom and the top quintile. The Personal
Consumption Expenditure (PCE) Price index for All is the official BEA measure, and quintiles are
constructed using equivalized DPI. The CPI by quintile estimates are constructed using the
replication files from (Jaravel, 2026), and quintiles are constructed using equivalized Consumer
Expenditure before-tax income.
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Figure Al: Cumulative Inflation By Period: Alternative Definitions

(a) With and Without Financial Services
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(b) CPI Price Inflation by Income Decile
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Note: This figure accompanies Figure 1b by repeating cumulative inflation by decile for two
periods (blue = 2000-2012; purple = 2012-2023). In panel (a), additional dashed lines are added
for each period to represent the cumulative inflation without the inclusion of financial services. In

panel (b) inflation is computed using Consumer Price Index (CPI) data from available microdata
files in Jaravel (2026).
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