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PREFACE BY THE EDITOR-IN-CHIEF

Dear readers,

The current issue of the Visnyk of the National Bank of Ukraine focuses on topics relevant for 
in�ation targeting, such as price-setting mechanisms and developing new approaches for in�ation 
forecasting. Insights gained in these areas serve as a prerequisite for building and calibrating structural 
macroeconomic models, making sound policy decisions, and establishing central bank credibility.

The �rst article, Price Setting in Ukraine: Evidence from Online Prices, by Anastasiia Antonova, 
analyzes micro level data on web-scraped prices posted by the largest Ukrainian grocery stores. It uses 
these data to understand the price-setting behavior of retailers. The author concludes that average 
price duration is lower for those products that are more exposed to temporary price changes (sales). 
Moreover, the price-setting mechanism is shown to be more time dependent than state dependent.

In the second article, Short-Run Forecasting of Core In�ation in Ukraine: A Combined ARMA 
Approach, Dmytro Krukovets and Olesia Verchenko analyse the performance of several in�ation 
forecasting models based on structural vs. data-driven approaches, as well as aggregated vs. 
disaggregated data, and suggest some extensions for the classical ARMA model that improve the 
quality of in�ation forecasts. 

The �ndings from these two papers provide important insights for policy making at central banks. 
The Editorial Board encourages researchers, scholars and experts of various backgrounds to submit 
articles for publication in the Visnyk on these and other topics.

Best regards,
Dmytro Sologub
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PRICE-SETTING IN UKRAINE: 
EVIDENCE FROM ONLINE 
PRICES1 
�ANASTASIIA ANTONOVAab

a�National Bank of Ukraine, Kyiv, Ukraine
b�Aix-Marseille School of Economics, Marseille, France 
E-mail: aantonova@kse.org.ua 

Abstract This study examines price duration and price-setting mechanisms in Ukraine using web-scraped prices. I found 
that the mean average duration of prices is about 2 months. Average price duration is lower for those products 
that are more exposed to temporary price changes (sales). Moreover, imported goods have a higher average 
price duration compared to domestic goods. In terms of the price-setting mechanism, the data supports time-
dependent price setting behavior over state-dependent. The evidence of time-dependent price setting is 1) the 
size of price change being positively related to the age of price; 2) many price changes of a size close to zero; 
and 3) the hazard function being non-increasing for the whole sample and tends to be �atter within relatively 
homogeneous groups of products.

JEL Codes C32, F42, F43, E32

�Keywords sticky prices, price duration, online prices, price-setting scheme

1.	 INTRODUCTION1

Price stickiness is an important structural parameter in 
many macroeconomic models. Knowing how often sellers 
reset their prices can help to achieve more precise calibration 
of a country�s structural model, while understanding the 
price-setting mechanism can help to make the right modeling 
choices inside the micro-founded macroeconomic model.

Price stickiness strongly a�ects the dynamics of 
macroeconomic variables. When the degree of price 
stickiness is high, prices fail to adjust immediately in response 
to shocks. These lead to the non-neutrality of monetary 
policy, at least in the short run, among other things. For 
instance, when the monetary authority raises the nominal 
interest rate, the real interest rate increases because prices 
do not immediately react to keep the economy in its long-
run equilibrium. Hence, the degree of price stickiness is an 
important characteristic of an economy for understanding 
how fast prices adjust and for modeling an economy�s 
dynamic response to the actions of the monetary authority.

Broadly speaking, there are two types of price-setting 
models: time-dependent models and state-dependent 
models. In time-dependent models, �rms reset their prices 
at exogenously set points in time. For instance, in a Calvo-
type price-setting model (Calvo, 1983) price change events 
are assigned randomly to �rms. In state-dependent models, 
on the contrary, �rms can choose when to reset their prices 
subject to menu costs (Golosov and Lucas, 2007). The 
Calvo-type price-setting model and menu-cost price-setting 
model are considered to be pure cases of time-dependent 
and state-dependent behavior, respectively. In the Calvo-

1 The opinions and conclusions in the paper are strictly those of the author and do not necessarily reflect the views of the National Bank of Ukraine or the 
Board members.

type model, sellers reset their prices with some constant 
probability in each period. This means that some sellers are 
stuck with an old price for some time, even after observing 
change at the optimal price. In the menu-cost model, sellers 
can react to new economic developments every period, 
but are subject to paying �xed costs of price adjustment. 
Consequently, reacting to small changes in economic 
conditions is not optimal for them. As mentioned by Klenow 
and Kryvtsov (2008), the type of price-setting model has 
implications for monetary policy, as monetary shocks have a 
more slow and long-lasting e�ect in time-dependent models.

As more micro-data sources become available, it is 
possible to address directly the questions of price duration 
and price-setting behavior. Hence, many empirical studies 
are devoted to calculating price duration and understanding 
price-setting mechanisms using various sources of micro-
level data on prices. For instance, Klenow and Malin (2010) 
use scanner data for the U.S. and euro area and �nd that the 
duration of prices is about half a year in the U.S. and about a 
year in euro area. Cavallo (2018) uses web-scraped data for 
the U.S. and some Latin American countries and �nds that 
the duration of online prices is about 3 months in the U.S. 
and about 2 to 3 months in Latin countries. As discussed 
in Cavallo (2018), online and scanner data sources di�er in 
their range of covered products, frequency of observations 
and availability of data for a wide range of countries. 
Gorodnichenko and Talavera (2017) �nd that in the U.S. and 
Canada, online prices are more �exible compared to o�ine 
prices.

The main advantage of online prices is their availability. 
In many countries, including Ukraine, where scanner data 

' National Bank of Ukraine, A. Antonova, 2019. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. 
Avaliable at https://doi.org/10.26531/vnbu2019.248.01
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is not collected, online prices become the best available 
source of information on prices. That is why, starting from 
2015, the National Bank of Ukraine collects online prices 
posted by the largest Ukrainian grocery stores.

The online dataset of the NBU covers the largest Ukrainian 
grocery stores in the �ve biggest cities: Kyiv, Kharkiv, Dnipro, 
Odesa, and Lviv. Faryna, Talavera, and Yukhymenko (2018) 
examined how well Ukraine�s Consumer Price Index in�ation 
can be captured by the NBU�s online dataset. They found 
that the NBU�s online prices dataset covers about 46% of 
Ukraine�s Consumer Price Index basket and that CPI in�ation 
estimated using online prices is consistent with the o�cial 
estimates provided by the State Statistics Service of Ukraine. 
That is, the results obtained using this online dataset can 
be treated as an approximate description of price-setting 
behavior for the products included in the Ukrainian 
Consumer Price Index. 

In this paper, I use the NBU�s online dataset to look into 
the price duration and the price-setting behavior of Ukrainian 
grocery store retailers. This work is related to the research 
of Klenow and Malin (2010), who summarized most of the 
empirical �ndings of price-setting behavior in 10 stylized 
facts. I look at some of these stylized facts in the context of 
Ukrainian online data. In particular, the next questions are 
addressed: 1) the average duration of prices, 2) heterogeneity 
in price duration across goods, 3) distribution of the size of 
price changes, 4) the relationship between age of price and 
size of price change, and 5) the relationship between age of 
price and probability of price change2. 

The average duration of online prices in Ukraine is about 
2 months. However, the average price duration is extremely 
di�erent for di�erent groups of products. That is, for the group 
most exposed to the temporary price changes (sales), the 
mean average price duration is less than 2 months, while for 
the group least exposed to the temporary price changes, the 
mean average price duration is about 5.5 months. Moreover, 
import prices are more sticky than domestic prices.

Klenow and Kryvtsov (2008) divide U.S. in�ation into an 
extensive margin (frequency of price changes) and intensive 
margin (size of price changes). The frequency of price 
change is related to state-dependent behavior, while the 
size of price changes is related to time-dependent behavior. 
Under the time-dependent price setting, the size of price 
change should be positively related to the age of price since 
shocks drive the current price further from the optimal price 
during the time when a �rm is unable to reset its price. The 
probability of price change should not increase with the age 
of price if price-setting is time-dependent. Under the state-
dependent price-setting scheme, on the contrary, the size 
of price change is not related to the age of price, since the 
price change decision is based on how far the current price 
is from the optimum. Moreover, in menu-cost models, small 
price changes are not optimal since the �rm bears the same 
size of menu costs regardless of the size of price change. 
Finally, in state-dependent models, the probability of price 
change should increase with the age of price since shocks 
drive the current price further from the optimal price as time 
passes, which raises the incentive to reset the price.

The NBU�s online data support the time-dependent 
model of price-setting over the state-dependent model. 

2 Unlike Klenow and Malin (2010), however, I don�t address questions such as price synchronization over the business cycle and the link between price 
changes and wage changes due to a more narrow scope of the given research.
3 The mean of price duration is calculated for each product based on price spells that ended in an observed price change event.

First, many price changes are close to zero. That is, small 
price changes are still optimal, which wouldn�t be true under 
the menu-cost model of price-setting. Second, the size of 
price change is positively related to price duration. And 
�nally, the hazard function is non-increasing and becomes 
more �at for relatively homogeneous product groups. These 
�ndings may suggest the time-dependent Calvo-type price-
setting model, with its di�erent values of price stickiness for 
di�erent products. Under a Calvo-type price-setting scheme 
and when price stickiness is the same for all products, the 
hazard rate is �at. But if there are several types of �rms with 
di�erent values of price stickiness, the resulting hazard rate 
decreases. Consequently, the decreasing hazard function 
may be the result of heterogeneity of prices under a time-
dependent, price-setting scheme.

The results outlined in this paper can be directly used 
in the structural model of the Ukrainian economy such as 
DSGE (dynamic stochastic general equilibrium) model. For 
instance, a Calvo-type price-setting scheme is a preferable 
choice for modeling the �rm�s behavior, while the value of the 
price-stickiness parameter for di�erent groups of products 
can be calibrated from price duration values.

The rest of the paper is organized in the next order. 
Section 2 describes the data. Calculations of average price 
duration are presented in Section 3. Section 4 looks at the 
size of price changes. Section 5 contains a survival analysis 
and addresses the probability of price change. Section 6 
o�ers a conclusion. 

2.	DATA DESCRIPTION
The NBU�s online dataset consists of online prices 

posted by several of the largest grocery store retailers in 
Ukraine that were web-scraped during 168 weeks in 2015-
2018. Observations of prices are presented with a weekly 
frequency. The dataset size is 168 weeks of observations for 
314,789 products.

The original dataset is characterized by many price gaps 
- periods when the product price is not observed between 
two non-empty price observations. These gaps were �lled 
by rolling forward the last non-empty price observation. 
According to research (Nakamura and Steinson, 2008), 
products for which the maximum price gap exceeds 5 
months (20 weeks) were removed from the sample. Prices 
before the �rst price change for each product were removed 
since no information about their duration could be retrieved. 
Periods after the last observed price for each product were 
treated as censored observations. The dataset was further 
cleansed by removing those products that were present 
in the dataset less than 75% of the time. The �nal dataset 
consists of 40,943 products.

3. AVERAGE PRICE DURATION
The distribution of products by mean price duration is 

presented on Figure 13. As one can see, most of the products 
in the sample have mean duration between 0 and 20 weeks. 
The descriptive statistics of the distribution of mean duration 
are presented in Table 1 (�rst column).

Products in the sample are extremely heterogeneous 
in terms of price change patterns. While some products are 
































