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Background and aims

» The share of electronic sales to consumers in total turnover has greatly
increased in most EU countries.

» The COVID-19 crisis has accelerated an expansion of e-commerce towards
new firms, customers and types of products (OECD, 2020).

» A recent international survey showed that, following the pandemic, more
than half of the respondents shop online more frequently than before
(UNCTAD, 2020). Some of these changes in purchasing patterns will likely be
of a long-term nature.

» The official statistics providers should not ignore this rich data source
especially in the price statistics domain
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Background and aims
Several EU countries have started to collect data from online retailers and use

them for official CPI calculation.

As yet, to my knowledge, only few studies has been carried out on using web-
scraped data for compiling consumer spatial prices indexes at international level
(Cavallo, 2017, Cavallo et al, 2018)

> In this context web-scraped data may enable countries to construct regional
or sub-national spatial prices indexes (SPIs)
The aims of this paper are to:
» Exploring the potential advantages of using web-scraped data for
constructing sub-national SPIs
» Presenting first results obtained using TIRPD model and US multichannel

supermarkets .
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Web-scraped data in official price statistics

Institut’nationfal dela §tatistique
Statistics Finland . . IStat sito Nazonale I = STATBEL: 'I E et des études économiques

di Statistica Belgium in figures Insee Mesurer pour com prendre
Python API Web Browser Python Selenium
-y . R packages (Rvest, Y
interfaces Automation . Browser

Rselenium) .
(Amadeus) (IMacros) automation
A ) Over 60 categories:
Air Tickets, Train . . g .
L : Clothing, Air tickets, Laptops, Train
Air tickets tickets, Consumer .
. Hotels, tickets
Electronics

Supermarkets,...

Other NSIs leveraging web-scraping techniques for price statistics:
Statistics Netherlands, Statistics Austria, Statistics Slovenia, Statistics Luxemburg and Statistics Norway

» Eurostat 2020, Practical guidelines on web scraping for the HICP
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Using Web Scraped Data for computing Spatial Price Indexes

The importance of spatial price comparisons within a country has been acknowledged in
literature over the last decades (Laureti and Rao, 2018)

Advantages of using web-scraped price data

v'Feasible alternative to scanner data (Chessa and Griffioen,2019)
v'Daily frequency

v'Collecting additional metadata (e.g. product characteristics)
v'Aligned with offline prices (Cavallo, 2017)

_____________________________________________________________________________________________________________________

+#»Product matching (ID codes may not be available)
Drawbacks:  «No quantities sold (lack of weights)

“*Anti-scraping measures implemented by webmasters

__________________
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Methodological Approach and data set

Product classification and matching

» Natural Language Processing
Word and sentences vectorization for product classification and product
matching

Adding a time dimension

» Time-interaction-Region Product Dummy model (TiRPD)
Reconciling consumer price indexes across space and time (Aizcorbe and
Aten, 2004; Dikanov, 2010) and using all the information available

ew Techniques and Technologies for Statistics 2021
#NTTS2021



NLP for product classification

[Product categories] [ECOICOP L4 and LS] [ Product names ]
(n>700)

(n>50k)

Vectorization Vectorization Vectorization

Cosine distance Cosine distance

Pre-trained

word vector Categorization
model*

* Vector model details at https://spacy.io/models/en-starters#ten_vectors_web Ig
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Methodological Approach and data set

US web-scraping dataset provided by Starsift LLC

Food at home

~120 Mn data points Alcoholic beverages (at home)

Housekeeping supplies

10.93% CPI-U Coverage

Medicinal drugs (non-prescription)

4 retailer chains Cigarettes & Tobacco products

Personal care products

11 US cities

Daily prices from January 2017 to May 2018

Monthly average prices using unweighted arithmetic mean
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Methodology: Time-interaction-Region Product Dummy model

Inpyre = z z Ort Dy Ty + 2 buDint + Vnre

r=1t=
where, for each BH, p,,, denotes the price of product ninarearattimet(n=1,2,..N;r=1,

2,..., R t=1,....T)

*

D,.. are dummies for product nin arear at time t.

D, T+ are dummy variables for each combination of area and time period with n=1,...,N;
r=1,..,R and t=1,...,T.

The intra-national SPI for the city r at time tis given by exp((Srt — 50rlando,t=1)
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RESULTS: Product overlap across cities

Chocolate Apples
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SP| estimation results - Apples
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SPIl estimation results - Chocolate

120.00

115.00

110.00

105.00

100.00

95.00

90.00

85.00
80.00
75.00

70.00
%,\:\ Qf) Q\,\:\ \\,\:\ $,\:\ \,,'\:\ 6,\:\ Q,\:\ A 4 A,\:\ NN N
AN SN N SN S R SRS

NS

< X Nl g A\

—+—Boise -==—DC —=—Honolulu Houston =LA —e—LV ——Phoenix —Portland — Seattle ——SF

New Techniques and Technologies for Statistics 2021
#NTTS2021



Concluding remarks and ongoing research

d On line data together with the use of TiRPD methods could allow the computation of sub-
national SPI

JWeb-scraped data may reduce data collection burden and supplement information on items.

» More IT resources are required due to the huge amount of data obtained
» Not all countries may have access to this type of data
» On line data my cover a limited number of product categories

Further research is underway for
J Web-scrabing prices for other product aggregates and in other countries

 Testing the use of other multilateral methods
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Methodological Approach and data set

* BEA publishes RPPs yearly using several data sources

Orlando

RPPs by state and expenditure type for 2018
Source: BEA
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* Base City for our study
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