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This paper characterizes the frequency, size and dispersion of
price changes as observed on the website of eight large retailers
in Mexico between 2016 and 2020 and compare them with the
same price moments using data from brick and mortar stores of
the same retailers. That is, this study focuses on the stylized facts
from consumer prices at multi-channel retailers in Mexico.

Methodology and Data

Price moments are calculated for fairly homogeneous product
categories by sales channel (online and offline) and retailer./
These statistics are then compared at retailer level across sales
channels. Examples of product categories include milk, butter,
soap, dish washer, socks, TVs, etc.

Two main data sources in this study: (i) online prices gathered by
Banco de México through web scraping, it encompasses over 14
million price quotes from more than 150 thousand different
products across eight retailers; and (ii) prices at brick and mortar
stores gathered by INEGI for CPl calculation purposes
(observations come from the same retail chains for which online
prices are available), it comprehends a little less than one million
price quotes from about 22 thousand different products.

Results

Data from 2016-2019 suggests that, for most retailers, prices
observed in brick and mortar stores (offline) change more
frequently than those observed on websites (online). However,
given a price change, online prices tend to change by larger
amounts than offline prices. Moreover, the categories' extensive
margins of price adjustments across channels exhibit a positive
relationship, while that is less clear for the intensive margin.

In 2020, for the product categories and retailers in the study, the
less frequent but larger online prices changes relative to offline
prices changes holds; and the frequency increased by around 5
p.p., on average, in both online and offline sales channels, while
the size of adjustments barely changed relative to previous years.

Other results in the paper include an analysis on the distribution
of price changes and standardized price adjustments.

Finally, the paper provides evidence on the compositional
differences between sales channels (e.g. average price and share
of missing products) stemming from the data collection
techniques (i.e. census-like and survey approaches).

Comparison by Retailer?
(a) Frequency of Change

Data 2016-2019 Data 2020 Difference

Average
Online Offline

Ho: Equality Categories Average Ho: Equality Categories

p-value Online Offline  p-value Online Offline Categories
(a) (b) (c) (d) (f) (8) (h) (i) (f)-(a) (g)-(b) (i)-(d)

Retailer 1 11.16  16.02 0.00 38 1210 16.16 0.01 27 0.94 0.14 -11
Retailer 2 14.47 22,95 0.00 38 17.76 2413 0.00 26 3.29 118 -12
Retailer3 15.27 19.30 0.09 52 14.46 20.98 0.01 42 -0.81 1.68 -10
Retailer 4 10.96  19.60 0.00 23 2376 25.96 0.68 13 12.80 6.36 -10
Retailer 5 18.10  25.86 0.00 48 2339 29.61 0.00 48 5.29 3.75 0

Retailer 6 55.33 23.03 0.00 48 53.05 42.74 0.00 33 -2.28 19.71 -15
Retailer 7 2291  20.24 0.26 39 36.03 2522 0.00 40 13.12 4.98 1

Retailer 8 3249 26.09 0.09 34 40.92 3432 0.02 32 8.43 8.23 -2

(b) Size of Adjustment

Data 2016-2019 Data 2020 Difference

Average
Online Offline

Ho: Equality Categories
p-value

Average
Online Offline

Ho: Equality Categories

p-value Online Offline Categories

(a) (b) () (d) () (8) (h) (i) (f-(a) (g)-(b) ()-(d)
Retailer 1 1260 1095 001 31 1269 1178 035 15 009 08  -16
Retailer 2 2429 972 0.00 33 979 895 040 22 -1450 077 -11
Retailer 3 2265 1347 0.0 a1 2671 1373 0.0 32 406 026 -9
Retailer 4 222 1427 0.00 13
Retailer 5 1579 944 0.0 41 17.94 1097 0.0 37 215 153 -
Retailer 6 19.16 1685  0.00 48 1800 1805 093 32 -116 120 -6
Retailer 7 2145 1413 0.0 33 2269 1833 0.0 35 124 420
Retailer 8 2093 1864  0.10 25 2384 2306 044 27 291 442 2
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(a) Data from 2016-2019

Frequency of Change Size of Adjustment
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(b) Data from 2020
Frequency of Change Size of Adjustment
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Conclusions

Rationalizing sample differences across sales channels is
fundamental for drawing conclusions from price statistics
originated from online and offline data sources. This is important
as nominal rigidities are a key ingredient in macro models.

1/ These product categories are the lowest level of aggregation of the Mexican CPI, known as genéricos by Mexico's National Statistical Institute (INEGI). 2/ Statistics based on all non-food product categories in a given retailer. Food-related categories are
reported in the paper. In both panels, columns (a), (b), (f) and (g) are unweighted averages of the categories observed in the retailer; columns (c) and (h) are p-values from two-sided mean difference tests; columns (d) and (i) report the number of (non-
food) product categories in the retailer. Few non-zero price changes in 2020 in both online and offline channels prevent computing price statistics for Retailer 4 in Panel (b). 3/ Each scatter represents a product category in a give retailer. Subfigures depict
all non-food product categories from all retailers in the sample. Food-related categories are reported in the paper. The vertical axis comes from the online (web scraped) data, while the horizontal axis comes from the offline (survey) data.



