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Abstract

In this paper, we examine the scope and implications of recent changes

in price stickiness based on the micro price data underlying the CPI for

Switzerland. We find that the average frequency of price adjustments as

well as the heterogeneity of adjustment frequencies across product groups

increased between 2008 and 2019. The rise in e-commerce turns out to be a

major contributing factor for both these changes. Monetary non-neutrality

is weakened by the increase in the average price adjustment frequency and

strengthened by the increase in the heterogeneity of price adjustment fre-

quencies across product groups. The two e↵ects roughly balance each other

between 2008–2011 and 2016–2019, implying that the net e↵ect on monetary

policy transmission has been minor.

JEL Classification: D40, E31
Keywords: Price Level; Inflation; Price Stickiness, Monetary Policy Trans-
mission

†Swiss National Bank, Inflation Forecasting, P.O. Box, CH–8022 Zurich, Switzerland, e-mail: barbara.rudolf@snb.ch
‡ETH Zurich, KOF Swiss Economic Institute, Leonhardstrasse 21, CH–8092 Zurich, Switzerland, e-mail: seiler@kof.ethz.ch
The views expressed in this paper are those of the authors and do not necessarily represent those of the Swiss
National Bank.



1 Introduction

Most models used to describe the transmission of monetary policy assume

that prices of goods and services are sticky. The type and degree of price

stickiness plays a crucial role in determining the persistence of output and in-

flation. As pointed out by Nakamura and Steinsson (2010), these e↵ects are

further shaped by the heterogeneity of price rigidity across sectors and prod-

ucts. They show that the introduction of heterogeneity in the frequency of

price changes increases the e↵ect of a nominal shock on real output. Knowl-

edge of the type, degree and heterogeneity of price stickiness is therefore

essential for understanding business cycles and the e↵ectiveness of mone-

tary policy.

Empirical evidence on price rigidity was scarce until about thirty years

ago. In the meantime, especially in the first decade of this century, an

extensive literature has developed that documents price stickiness in large

data sets of price information. A subsection of this literature focuses on

price quotes underlying the consumer price indices (CPI). Most studies find

a substantial degree and considerable cross-sectional heterogeneity of price

stickiness.1

In this paper, we examine the price-setting behaviour between 2008 and

2019 based on micro price data underlying the CPI for Switzerland. Re-

considering price stickiness in CPI micro prices is worthwhile for various

reasons, including the rise of e-commerce. While overall retail sales have

1Klenow and Malin (2010) and Nakamura and Steinsson (2013) provide useful surveys
of the literature on price-setting behaviour at the micro level. Kaufmann (2009) reports
evidence for Switzerland.
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stagnated and even declined over the last few years, sales in online and mail

order business have steadily grown at double-digit rates and more than dou-

bled since 2008. Figure 1 shows the total online share of retail sales for

Switzerland and the US from 2008 to 2019. While this share is measured

higher in Switzerland than in the US throughout the period, the upward

movement is very similar.2 Online shares vary widely across sectors. For

example, one third of all home electronics goods were distributed via online

channels in 2018, compared to 2.5 percent for food.

Figure 1: Percentage Online Share of Total Retail Sales for Switzerland and the US 2008–2018
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The properties of online price-setting relative to price-setting in regular

stores is studied by Cavallo (2017) and Gorodnichenko and Talavera (2017).

Employing a large data set that covers prices of a large range of goods that

2Data for Switzerland are provided by the annual survey conducted by the Association
of Swiss Mail Order Companies (VSV ASVAD) in Cooperation with GfK and Swiss Post.
Data for the US are published by the US Census Bureau.
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are typically sold online (software, electronics, computer and photo equip-

ment), Gorodnichenko and Talavera (2017) find that price changes occur

substantially more frequently online (approximately once every 3 weeks)

than in regular stores (approximately once every 4 to 5 months). Cavallo

(2018) finds multi-channel retailers to charge the same price online and in-

store and suggests that the high levels of competition associated with online

retailing have led to higher adjustment frequencies in online prices as well

as in in-store prices.

Our empirical analysis proceeds from the frequency and size of non-

sale price changes. The data consists of price observations for the goods

and services in Switzerland’s CPI basket, excluding administered and semi-

administered prices. The sample period stretches from January 2008 to

December 2019, where the beginning of the period is determined by the fact

that the Swiss Federal Statistical O�ce (FSO) switched from quarterly to

monthly collection of price data for a large number of products in January

2008. Average inflation was low and relatively stable during the sample

period. However, the share of online prices grew significantly, as the FSO

started to include large numbers of online prices in the calculation of the

CPI in 2015. This change is likely to have a↵ected the frequency of price

changes.

We find that the average frequency of price adjustment increased over the

sample period. This contrasts with results reported by Kaufmann (2009)

for an earlier period. We also find an increase in the heterogeneity of price

stickiness across sectors. The significant increase in the average price adjust-

ment frequency is not the result of a broad-based tendency towards more
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frequent price changes, but a marked increase in the adjustment frequencies

in certain expenditure items, in particular e-commerce products.

How do the changes in price adjustment patterns a↵ect monetary non-

neutrality? We examine the e↵ect of these changes by estimating a flex-

ible multi-sector model of price setting. The model relies heavily on the

CalvoPlus model of Nakamura and Steinsson (2010), where price adjust-

ment behavior is modelled as a combination of Calvo-type time-dependent

price-setting behaviour and state-dependent price-setting behaviour.

The model is estimated using the simulated method of moments (SMM),

which has been applied by Gautier and Le Bihan (2020) to study the e↵ects

of heterogeneity in pricing behavior on monetary policy. Gautier and Le Bi-

han (2020) show that this method provides a useful empirical approach to

estimating a flexible multi-sector menu cost model.

The linkage between price adjustment patterns and the transmission of

monetary policy is evaluated by comparing impulse response functions for

model parameterizations based on data for 2008–2011, 2012–2015 and 2016–

2019. In addition, following Nakamura and Steinsson (2010) and Gautier

and Le Bihan (2020), we evaluate the cumulated impulse response func-

tion to a permanent monetary shock. And finally, we apply the su�cient

statistics approach proposed by Alvarez et al. (2016) to test whether the

relationship between the kurtosis of the size distribution of price changes

and the frequency of price changes evolves in the same way over time as the

impulse responses obtained in the multi-sector menu cost model.

Based on simulation results from the multi-sector model, we find that

the e↵ect of monetary policy on real output is much the same in 2008–2011
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and 2016–2019. However, simulations of the one-sector version of the model

suggest that the e↵ects on real output are weaker in 2016–2019 than in 2008–

2011. While both models account for the change in the average frequency of

price adjustment, only the multi-sector model accounts for the increase in

the heterogeneity of adjustment frequencies across sectors. The increase in

the frequency of price adjustment reduces monetary non-neutrality, but the

increase in heterogeneity has a countervailing e↵ect. We find that the two

e↵ects largely balance each other between 2008–2011 and 2016–2019. The

net e↵ect on monetary policy transmission therefore has been minor. The

results underline the role of heterogeneity in shaping the e↵ect of changes in

the average degree of price stickiness. Furthermore, they suggest that the

rise of e-commerce so far has not significantly changed aggregate monetary

non-neutrality and the transmission of monetary policy.

The paper is organised as follows. Section 2 describes the micro-price

data set and discusses the moments of price rigidity found in the data.

The model and its estimation are described in Section 3 and Section 4.

Section 5 discusses the macroeconomic implications of the observed changes

in patterns of price rigidity. Section 6 concludes.

2 CPI Price Data and Price-Setting Patterns 2008-

2019

Studying price-setting behaviour requires micro data on prices. This section

describes the data set and the sampling decisions. In addition, we describe

price-setting patterns over the period 2008 to 2019, focusing on the frequency
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