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Some Applications of Web

Scraping in the CPI, The
case of Gasoline
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Citizens” Statistics

In Big Data we work with:
Volume, Speed, Variety, Veracity
and Value.

It provides sufficient
infrastructure to generate
consistent data series

It helps to maintain the continuity
of the data collection flow, with
basic quality standards

Leverage data based on robust
analysis, for its implementation in
the Price Index




®
Since 2018, the
appropriate methods and
techniques for the
recovery of products and
prices have been
investigated on the

websites of different
commercial chains.

RESEARCH AND DEVELOPMENT

WEB SCRAPING IN CPI

Learning

o
It started with household

appliances and  white
goods.

Liverpool, Coppel, Famsa,
Wal Mart, Soriana and La
Comer.
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®
The leading drill is

gasoline.

Work is underway to
incorporate this method
into the official calculation.

In 2021, extractions of
some services were
incorporated:

LP Gas

» Air transport
e Telecommunications

[
By the second half of 2021,

extraction would have
been extended to all
generic food from the

basket offered in the
chains.
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SUBSYSTEM

GASOLINE
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it consists of two generics:
« High-octane gasoline (92 octane)
 Low-octane gasoline (87 octane))

The sample of gas stations is directed (not
probabilistic) consists of 570 service stations in
in which prices are quoted once a week, by
direct visit.



WEB SCRAPING

GASOLINE PRICES
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Service stations

Every day the prices of
12,545 existing gas
stations are extracted.

On

Quoted prices

average, 24,245
gasoline prices
obtained in the extraction:

12,542 low octane.
11,703 high-octane.

are

Twice a day
The extraction of the
information is done

automatically at 8:00 and 16
hrs, bringing about 48,490
daily prices.



INTEGRATION METHODOLOGY

Missing
products

New

products

Products available
in both periods
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Matched model method.

The approach of the method is to estimate the
price change between two periods using the
products available in both time periods only,
excluding the prices of new and missing
products.

However, it is strengthened by the large surplus
of the census of products represented in the
complete set of data extracted from:the web:
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GEOGRAPHICAL DISTRIBUTION

SCRAPING GASOLINE
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Geographic areas Regions Service stations

55 7 Northern Border 1,369

. Northwest 1,101
Northeast 1,808
North Central 2,299
. South Central 1,501
South 1,019
MCMA 1,001
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CPI REGIONS AND THEIR WEIGHTING

LOW-OCTANE GASOLINE

@

Northern Border (6 AG) Northeast (10 AG)
13.2% . 15.0%
© MCMA (1 AG)
14.5%

Northwest (5 AG)
9.1%

) South (10 AG)
8.7%
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North Central (10 AG)
23.3%
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CPI REGIONS AND THEIR WEIGHTING

HIGH -OCTANE GASOLINE

@

Northern Border (6 AG)
15.5.% .

Northeast (10 AG)
13.5%

©), MCMA (1 AG)
21.8%

@ Qx‘ ) g.%l:;)h(m AG)
4*""‘\

Northwest (5 AG)
8.9%

North Central (10 AG)
15.5%
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PERFORMANCE: UNIVERSE OF GAS STATIONS ON THE NORTHERN BORDER

LOW-OCTANE GASOLINE

Price index Fortnightly variation (%)
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Mann-Whitney: Does not
. reject equal means, paired
Scraping:
 All gas stations in the cities of the region
[}

sample (p-value 0.825)
Daily quote, twice daily

 Matched Model Method INEGI

Regional weighted index
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STATISTICAL TESTS LOW-OCTANE GASOLINE NORTHERN BORDER

CONSUMER PRICE INDEX

Empirical cumulative distribution function for low-octane gasoline

1.001

bt
-
o

0.501

Cumulative probability

0.254

0.004

a0

Scraping:

a0
Northern border index

Series — CPI — Scraping

100
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Kolmogorov-Smirnov:
Does not reject the same
distribution (with p-value

of 0.604)

Levene: Does not reject
equality of variance
(with p-value of 0.766)

Cucconi: Does not reject
the same trend and

dispersion (with p-value
of 0.911)

» All gas stations in the cities of the region
« Daily quote
« Matched Model Method

 Regional weighted index

0.0757

“m 0.050 1

density

0.025

0.0007

Empirical density function low octane

80

a0 100
Northern border index

Series I:I CPI I:I Secraping



Cumulative probability umulada
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STATISTICAL TESTS LOW-OCTANE GASOLINE NORTHERN BORDER

FORTNIGHTLY VARIATION
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Empirical cumulative distribution function for low-octane gasoline
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000 7
10 5 0 5
Northern border variation orte
Series —— CPlI — Scraping
Scraping:

« All gas stations in the cities of the region

« Daily quote
« Matched Model Method

............. | P N - B

Kolmogorov-Smirnov:
Does not reject the same
distribution (with p-value

Levene: Does not reject
equality of variance
(with p-value of 0.805)

Cucconi: Does not reject
the same trend and

dispersion
(with p-value of 0.778)

density

Empirical density function, low octane gasoline
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LOW-OCTANE GASOLINE

STATISTICAL TESTS

For the seven regions of For the seven regions of the
the CPI, equality tests CPI, equa“ty tests were
were carried out for: conducted for:

. .. . * Media
. Dls’.trlbutlon + Distribution
 Variance » Variance

« Trend and dispersion
In none of the cases can In none of the cases can they
they be rejected. be rejected.

Trend and dispersion

Both procedures describe the process that
generates prices in the same way, indices
describe overlapping curves. A
On the other hand, the dynamics behind the price

developments come from the distribution itself.




HIGH OCTANE
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PERFORMANCE: SAMPLE OF GAS STATIONS ON THE NORTHERN BORDER
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HIGH-OCTANE GASOLINE

Price index Fortnightly variation
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Regional weighted index
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PERFORMANCE : UNIVERSE OF GAS STATIONS ON THE NORTHERN BORDER

HIGH-OCTANE GASOLINE

Price index Fortnightly variation
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Cumulative probability ;umulada
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STATISTICAL TESTS GASOLINE HIGH OCTANE NORTHERN BORDER

PRICE INDEX
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Empirical cumulative distribution function for high-octane gasoline

I Kolmogorov-Smirnov:
Rejects equal distribution
(with p-value of 0.001)

0150 Levene: Does not reject
equality of variance

(with p-value of 0.822)

Cucconi: Does not reject
the same trend and

80 90 100 11

Northern border variation dispersion (Wlth p-value
Series — CPI — Scraping Of 0120)
Scraping:
« All gas stations in the cities of the
region

« Daily quote
 Matched Model Method

0.021

Empirical density function, High-octane gasoline
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STATISTICAL TESTS GASOLINE HIGH OCTANE NORTHERN BORDER

FORTNIGHTLY VARIATION

Empirical cumulative distribution function for high-octane gasoline

1.00

Cumulative probability acumulada

10 5 0
Northern border variation

Series —— CPl — Scraping

Scraping:

All gas stations in the cities of the region

Daily quote
Matched Model Method
Reaional weiahted indeXx
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Kolmogorov-Smirnov:
Does not reject equal
distribution (with p-value
of 0.959)

Levene: Does not reject
equality of variance
(with p-value of 0.786)

Cucconi: Does not reject
the same trend and

dispersion
(with p-value of 0.925)

density

0.6

0.4

0.2

0.0

Empirical density function, High-octane gasoline
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HIGH-OCTANE GASOLINE

STATISTICAL TESTS

For the seven CPI regions, equality For the seven CPI regions,

tests were carried out for: equality tests were carried
out for:

* Distribution

* Variance * Mean

* Trend and dispersion * Distribution

. « Variance

In Region 2, none can be rejected. « Trend and dispersion

In the regions:1, 4, 5, 6 and 7, the .

equality of distribution is rejected. In neither cases can they be

In Region 3 the -equality of rejected.

distribution and trend are rejected.

Both procedures describe the | process—that—————
generates—prices—equivalently,—indices describe

parallel or overlapping curves (with the exception
of region 3).

On the other hand, the dynamics behind the—
evolution of prices come from the sam
distribution.




CONCLUSION
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With the statistical tests, it is concluded
that it is possible to incorporate the
prices obtained by web scraping for
generic gasoline into the CPI production
calculation.

The prices that the Comision Reguladora
de Energia (CRE) publishes represent
the universe of gas stations in the 55
geographical areas, using them
increases the accuracy iIn the
measurement.
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List of products obtained with Web Scraping

1 Fresh Cheese

mAvocado
lece
mCourgette
S Shrimp

G Pork

W/ Beef
mOnion

] chile Poblano
BT Dry chile
¥ chile Serrano

Guava

| 15[
Tomato
BT Mmilk powder

ik Lettuce and cabbage

Melon

EOrange
BFEINopales

BFZ10ther canned fruits

WX other fruits

BFXT]other dried legumes
WFZ/other vegetables and legumes
BFX]other fresh chilies

BFI]other seafood
EOther Cheeses

IEF] potato and other tubers

EPapaya
BEEl Cucumber
EPear
BEEFish
BElPineapple

Banana

BT chicken

L] Yellow Cheese

BTl Manchego and Chihuahua cheese
¥l 0axaca and asadero cheese

IFlwatermelon
EGrape
ﬂYogu rt
ECarrot
EGreen tomato
BT/ Green beans

BT chayote Squash
BT Chicken and salt concentrates

il pasteurized and fresh milk

Go Back
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