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inflation, which excludes the volatile food and energy components to provide a smoother signal, or trimmed-
mean inflation and median inflation, each of which strips out extreme price changes that might reflect
idiosyncratic or temporary factors. Policymakers also use structural models to break down, or decompose,
inflation into demand- and supply-driven components and estimate the persistence of those components. In
addition, they may analyze inflation among goods versus services separately or study further disaggregated
categories within goods and services to determine whether inflation is concentrated in specific categories or is
broad based.?

We present a complementary approach to detecting these signals based on the inflation patterns among
goods and services (or “products”) in the Consumer Price Index (CPI) that change prices at different
frequencies. By distinguishing between the dynamics of frequently and infrequently adjusted prices, we can
gain insight into the nature of inflation—whether inflation pressures are new and transitory or sustained and
spreading.

The CPI tracks the prices of products consumed by an average US household. We decompose the non-rent
portion of the CPI into two subindexes, one for products that change prices frequently—the flexible sector (for
example, new vehicles and airline tickets)—and one for products that change prices infrequently—the sticky
sector (for example, newspapers and elderly care). Then we look at the patterns of changes in each index
since 1998.

Our study produces three main findings. First, over the two decades preceding the COVID-19 pandemic,
inflation was largely driven by frequently adjusted prices, and the effects of shocks on prices were short lived
and confined to the sector (flexible or sticky) in which the shocks originated, suggesting a period, or regime,
of transitory inflation. Second, in the post-pandemic period of January 2020 through February 2025,
frequently and infrequently changing prices both became more volatile, and the effects of shocks on prices
lasted longer and spilled across sectors, suggesting a persistent-inflation regime. Third, recent data suggest
that we may be returning to a regime in which inflation is more transitory. However, considerable uncertainty
remains.

Flexible versus Sticky Consumer Prices

We use confidential US Bureau of Labor Statistics (BLS) microdata on the prices of products (excluding rents)
tracked by the CPI to divide them into those that have flexible prices and those that have sticky prices based
on how frequently their prices changed from month to month over the period of January 2020 to July 2024.3 A
“product” in the microdata is defined as a good or service sold at or offered by a particular business in a
particular location. For example, a 12-ounce can of Diet Coke sold at the Target in Central Square in
Cambridge, Massachusetts, would be a product.

We split the products into two sectors—flexible and sticky—using the median of the distribution of price-
change frequencies as the dividing point.* Products that change prices more often than the median frequency
comprise our flexible sector, and those that change prices less often comprise our sticky sector.> We similarly
divide the products tracked by the core CPI, which excludes food and energy products. Table 1 (next page)
provides examples of core goods and services in each of the two sectors.

To construct the flexible and sticky CPI inflation series shown in Figure 1 (next page), we compute a weighted
average of the inflation rate of the products in each of the two sectors. A product’s inflation rate is weighted
according to how much consumers spend on that product relative to the other products tracked by the CPI.

Federal Reserve Bank of Boston | bostonfed.org 2



Current Policy Perspectives | 25-11 | Transitory or Persistent? What the Frequency of Price Changes May Tell Us about
Inflation

Table 1: Examples of Core Goods and Services in Sticky and Flexible Sectors

Core goods Core services

Sticky Newspapers, indoor plants, sewing machines, Parking fees, elderly care,
photographic equipment vehicle maintenance, hospital services

Flexible Tires, new vehicles, televisions, Airline fares, car and truck rentals,
household paper products pet services, video rentals

Notes: Sticky or flexible classification is determined by using the median of the distribution of price-change frequencies as the dividing point.
Source(s): US Bureau of Labor Statistics, Haver Analytics, and authors’ calculations.

It is worth noting that the classification of products as flexible versus sticky is distinct from their classification

as goods versus services, even though goods, on average, change prices more frequently than services. Not
surprisingly, goods comprise 60 percent of the flexible CPI and 56 percent of the flexible core CPI. However,
goods also account for 55 percent of the sticky CPI and 35 percent of the sticky core CPI.

Inflation Volatility in the Post-pandemic Period

The patterns involving flexible prices and sticky prices suggest that inflation was not widespread in the years
leading up to the pandemic, but after 2020, it became more volatile and spread more broadly across the
distribution of products with different price-change frequencies.

Figure 1: Flexible and Sticky CPI Inflation (Excluding Rents)
Month-over-month, January 1998-February 2025
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Note(s): The figure shows month-over-month flexible (blue line) and sticky (red line) CPI inflation rates from January 1998 through February 2025. The shaded areas mark recessions.
Source(s): US Bureau of Labor Statistics, Haver Analytics, and authors’ calculations.

Figure 1 shows month-over-month flexible (blue line) and sticky (red line) CPI inflation rates since 1998. In
the pre-pandemic sample (1998 through 2019), inflation was primarily driven by movement in flexible prices.
While the mean month-over-month inflation rates for the flexible and sticky CPIs were both 0.16 percent, the
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standard deviation of flexible CPI inflation—the degree to which it varied from its average value over the
sample period—was eight times higher than it was for sticky CPI inflation (0.8 percentage point versus only
0.1 percentage point), meaning that flexible prices were eight times more volatile than sticky prices. This gap
highlights how overall price changes were dominated by frequently adjusted prices, while infrequently
adjusted prices remained largely stable.

By contrast, during the post-pandemic period (January 2020 through February 2025), the mean and volatility
of both inflation series were higher, but relative to the pre-pandemic period, the volatility was particularly
higher for sticky CPI inflation. The mean flexible and sticky CPI inflation rates were 0.4 percent and 0.3
percent, respectively. The standard deviation of sticky CPI inflation was 70 percent higher than it was in the
pre-pandemic period, while the volatility of the flexible CPI rose only 25 percent. This shift indicates that
frequently and infrequently adjusted prices both contributed to inflation in the post-pandemic period.

The sticky and flexible core CPI inflation series display dynamics similar to those of the sticky and flexible CPI
inflation series, indicating that the post-pandemic volatility was broad based and not driven by just the
traditionally volatile food and energy components, which, as noted, are excluded from core inflation. In fact,
when we split these sectors further into quartiles based on the 25th, 50th, and 75th percentiles of the price-
change-frequency distribution, all quartiles show elevated volatility in the post-pandemic period, including the
quartile comprising products with the stickiest prices.

Effects of Price Shocks in the Post-pandemic Period

When we analyze the persistence of inflation and the degree of spillover using regression analysis, we obtain
further evidence that effects of price shocks have been more sustained and more widely spread in the post-
pandemic period than in the years leading up to it. For this analysis, we assume that a shock to the sticky CPI
can contemporaneously affect the flexible CPI, while a shock to the flexible CPI has a delayed effect on the
sticky CPI. The latter assumption reflects the tendency of sticky-price businesses to adjust their prices slowly,
by definition. See the appendix for details on our regression analysis.

We estimate how a 1 percentage point unexpected one-time increase in either the flexible or sticky CPI would
affect the sticky CPI and the flexible CPI over time, comparing the results for the pre-pandemic period
(January 1998 through December 2019) with the results for the extended sample including the post-pandemic
period (January 1998 through February 2025).

Figure 2 (next page) shows the persistence (Panel A) and spillover effects (Panel B) of a shock to the flexible
CPl in the pre-pandemic sample (blue) and in the extended sample (red). The shaded areas represent the 90
percent confidence intervals—the range within which we are reasonably confident the true value lies. In the
pre-pandemic period, a shock to the flexible CPI would produce a small, short-lived spike in the flexible CPI;
the effect would fade within two months. The sticky CPI would rise only slightly and only after a four-month
delay, indicating limited persistence and a minimal spillover. In the extended sample, a flexible-CPI shock
would lead to a larger and more sustained rise in the flexible CPI. The sticky CPI would respond faster and
somewhat more strongly, suggesting greater persistence and a larger spillover.

Figure 3 (next page) shows the results of the corresponding analysis for a shock to the sticky CPI. In the pre-
pandemic period, the effect on the flexible CPl would be muted and short lived, and the sticky CPI would rise
gradually over time. By contrast, in the extended sample, the flexible CPI and the sticky CPI both would rise
sharply and steadily, indicating, as with the shock to the flexible CPI, greater persistence and a larger
spillover.®
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Figure 2: Effects of a Shock to the Flexible CPI before and after the Pandemic
January 1998-December 2019 and January 1998-February 2025
A. Flexible CPI B. Sticky CPI
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Note(s): The figure shows the persistence (Panel A) and spillover (Panel B) effects of a shock to the flexible CPI in the pre-p ic (blue) and (red) samples. The shaded
areas represent the 90 percent confidence intervals.
Source(s): US Bureau of Labor Statistics, Haver Analytics, and authors’ calculations.
Figure 3: Effects of a Shock to the Sticky CPI before and after the Pandemic
January 1998-December 2019 and January 1998-February 2025
A. Flexible CPI B. Sticky CPI
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Note(s): The figure shows the persistence (Panel A) and spillover (Panel B) effects of a shock to the sticky CPI in the pre-pandemic (blue) and extended (red) samples. The shaded areas

represent the 90 percent confidence intervals.
Source(s): US Bureau of Labor Statistics, Haver Analytics, and authors’ calculations.

As shown in Figure 4 (next page), when we re-estimate the effects of a shock to the flexible CPI using a
recursive regression that adds one year of data at a time starting with 2019 (the dark blue line), we find that
inflation appears to have been becoming more transitory by the end of 2024. The figure shows that as we
include subsequent years of data (the dark red line includes the latest data, through 2024), the effects of the
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flexible-CPI shock on both the flexible CPI and sticky CPl move closer to the respective estimated effects for
2019, when inflation was deemed transitory.

Figure 4: Effects of a Shock to Flexible CPl under a Recursive Regression

A. Flexible CPI B. Sticky CPI
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Note(s): The figure shows the persistence (Panel A) and the spillover (Panel B) effects of a flexible-CPI shock for each sample starting in 1998 and ending in years from 2019 through

2024. The shaded areas represent the 90 percent confidence intervals.
Source(s): US Bureau of Labor Statistics, Haver Analytics, and authors’ calculations.

However, considerable uncertainty remains, given the wide confidence bands around the estimated effects,
the non-monotonicity of the sticky CPI response (note that in Panel B, for example, the light red line—
depicting estimates that include data through 2023—is closer than the dark red line is to the dark blue line),
and external risks such as the anticipated tariff shocks that could shift inflation dynamics.

Endnotes

1. The de-anchoring, or persistent deviation, of household inflation expectations from the Federal
Reserve’s target rate can create a self-reinforcing scenario in which households, anticipating that
prices will continue to rise rapidly, spend more in the present than they normally would to avoid
paying higher prices in the future. The excess spending can lead to higher inflation. The de-anchoring
of businesses’ inflation expectations can lead to similarly higher inflation as businesses raise prices in
expectation of higher prices, and therefore higher costs, in the future. It can also lead to a wage—price
spiral in which workers, anticipating higher prices, demand higher wages, leading to increased
production costs that result in higher prices and a rise in inflation.

2. Shapiro (2024) generates two new data series, the supply- and demand-driven contributions to
personal consumption expenditures (PCE) inflation. Leiva-Ledn et al. (2025) present a
complementary statistical model to decompose, in real time, inflation readings into the underlying
supply and demand components using co-movement between prices and quantities in the Personal
Consumption Expenditures (PCE) series.

3. See Cotton and Garga (2022) for further details regarding the BLS microdata on prices and the
construction of price-change frequencies of products. The Federal Reserve Bank of Atlanta also
produces sticky-price and flexible-price CPls. The main difference is that the Atlanta Fed uses price-
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change frequencies based on the method in Bils and Klenow (2004), whereas we use the price-
change frequencies over the period of January 2020 through July 2024 to classify the products as
sticky or flexible. The Atlanta Fed uses spending categories that are broader than those for which the
price-change frequencies in Bils and Klenow (2004) are available. Its analysis therefore relies on a
subjective mapping. By contrast, we use product codes directly from the BLS microdata, thereby
bypassing the need for a mapping. Another key difference between our method and the Atlanta Fed’s
is that Bils and Klenow (2004) do not separate regular price changes from sales prices, which leads
to significantly higher price-change frequencies for a large set of products in Atlanta Fed’s sample.

4. The BLS publishes the inflation rates at the item-strata level each month. Therefore, when classifying
products into the sticky and flexible groups, we also do it at the item-strata level. To compute the
frequency of price changes for the item strata, we take the weighted average of the price-change
frequencies of all products within the item strata, using monthly CPI expenditure weights. The
monthly price-change frequency of an item strata represents the fraction of its products that changed
prices relative to the preceding month. We then compute the distribution of price-change frequencies
using the average price-change frequencies of item strata over the 2020-2024 period. Our intention
is to use the most recent price-setting data to shed light on the underlying inflation regime. We also
consider only “regular” price changes when measuring the frequency; that is, we drop any price
quotes flagged as “on sale” because sales are temporary and therefore may have little to do with
underlying inflation.

5. When computing the median, we consider the weighted distribution by employing CPI expenditure
weights averaged over the 2020-2024 period. The median item stratum in the sample has a price-
change frequency of 16.2 percent per month. This implies that an item stratum is classified as flexible
if it changes prices more frequently than every 5.7 months. Otherwise, we classify it as sticky.

6. Borio et al. (2023) also provide a characterization of the inflation process that divides it into low-
inflation and high-inflation regimes based on stylized facts regarding the co-movement and spillovers
among disaggregated PCE series and the joint behavior of wages and prices. The authors describe
the two regimes and show that there are self-reinforcing transitions from the low-inflation regime to
the high-inflation regime.
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