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Quality aspects for setting up a

scraping process

Webbased information — just scrape it!?
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Example of data pipeline (OJA) and quality aspects for

webbased

Which websites
w.r.t the wanted
information exist?
(job portals, real
estate web
portals...)

Which websites
can be accessed
and how (API,

sraped)?

Which websites
promise stable
access”?

Which variables
are available (on
all websites)?

formation

Data pipeline

Ingeslion

Landscaping

Monitorf& control:
Data inglestion
perforpflances are
affectgd by external

p/Ocesses can fail for
different causes (e.g.
loss of connectivity;
internal server errors
from job portals;
websites changes)

Data pipeline from ESSnet WIN, WP2, Use Case Online Job Advertisements
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Processing Front end

® DD.DQD%

Data Pre-Processing Information

Presentation
Extraction Area

—

Merging different data sources

De-Duplication:

Three parts (for OJA)

- Physical deduplication
- Semantic deduplication
- Logic deduplication

Coverage & Selectivity
Penetration of OJA markets
varies in and across countries
and may change over time

Model & Processing Errors
Various error sources when using
ontologies, text mining, machine
learning methods...

Data Accuracy:
miss-classification may be
encountered regarding the
occupation (ISCQ), skills (ISCQ),
geo-localisation (NUTS),
economic activities (NACE)
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Landscaping
Definition (Attempt)

Definition: Landscaping comprises all process steps necessary to catalogue all relevant sources
for a specific topic of interest, to measure the quality and technical viability of the catalogued
sources and to select the sources, which are actually used, based on the measured criteria.

TPy — Y= ——

) u[_ll_li_ll_lul:ll_—llzl
[ Landscaping ]T‘E’E'Tl- ]
Catalogue Measure Select
all potentially relevant the viability of the | the sources which are
sources identified sources actually used

S/
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Varying complexity for varying topic of interests

Examples — Scrape prices from a price comparison website (e.g.

JTarifkalkulator®)

www.statistik.at

-~

.

Landscaping

r/f

o

Catalogue

all potentially
relevant sources

Measure

the viability of the
identified sources

Select

the sources which
are actually used

j
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Varying complexity for varying topics of interest

Examples: ,Web-based information about the European drone industry”,
“Online-Based Enterprise Characteristics”

Landscaping

Catalogue Measure Select
all potentially the viability of the the sources which
relevant sources identified sources are actually used
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Varying complexity for varying topic of interests
Example: Online Job Advertisements (OJA)

Landscaping

"\\
Catalogue Measure Select
all potentially the viability of the the sources which
relevant sources identified sources are actually used
J
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Catalogue

The cataloguing process very much depends on the following questions:
* Does your topic of interest require to find all websites or only a list of representatives which

fulfil certain criteria?

* Do you have any “additional” information, for example a list of companies whose websites

you want to scrape?

Find all websites

Find representatives

Additional information,
apart from websites,
available

Online Based Enterprise
Charactersitics (existene of
homepage, online sale, social
media usage)

Additional information: Business
Register

Prices of clothes on online-shopping
websites

Additional Information: Companies
with hightes turnover from business
register

Only information from the
respective websites
available

Identify the population of

businesses active in a sector (e.g.

green industry, drone industry)

Online Job Advertisements
(centralised scraping by Eurostat)

www.statistik.at
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Catalogue

Attention, the search results depend very much on:

the exact terminology searched for

the search engine used (Google, Bing, DuckDuckGo,..)
the location (IP address) of the searching user,

the user’s previous search history (cookies),

the country extension of the search engine used @
(e.g. using Google.nl vs. Google.ie)

the User-agent of the ‘browser’ program used.

DuckDuckGo

Daas et al (2022) list the following ways to reduce these effects:

using a VPN connection,

using a browser that has no search history or searching the web via an anonymised (incognito)
browser, and

using a search engine that is specific to the country under study.

Piet Daas et al. Web intelligence for measuring emerging economic trends: the drone industry, Statistical Working Papers, 2022
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Measure

Broad subprocess, varies w.r.t. topic of interest, question about all websites/representatives...

* Learning about technical aspects of website (e.g. Captcha, robots blocking)

 Scraping test runs

* Classification models w.r.t to question: Does catalogued website belong indeed to topic of
interest? (e.g. Is this indeed the homepage of a company active in the drone industry?)

* |Identifying information on catalogued websites which can be matched to business register
e.g. VatNr (,UID“, ,FN“)

* Collect information about criteria needed for selection models (overlap with ,Select”-
subprocess)
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Handover to Magdalena
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Selection of Websites

Which websites to scrape (from the list of catalogued websites)?
* Most important ones? Highest quality?
* Example for Online Job Advertisements (OJA) sources:
Popularity Reliability of Number of needed Original Ads?

Owner/Operator variables available in
structured fields

Jobportal 1 High High 0 Yes
Jobportal2  Medium Low 4 Yes
Jobportal 3 High Low 2 No

-> Multicriteria Decision Making Problem!

» Alternatives to be ranked

° Crite ri a Anand ) Ifu\k;mll Editor
: . . Multiple

* Model which produces ranking of alternatives Criteria

based on values of alternatives for each criteria Eﬁecﬂ?m”

New Perspectives
in Multiple Criteria

Decision Making

www.statistik.at
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MCDM — Which Criteria? Which Method (Model)?

Three groups of criteria to take into account:

* Information from the website (technical criteria, mandatory variables, optional variables,
structured vs not-structured information, up-to-date information, volume of information..)

* Information about the website (e.g. market share, rank of Google search, coverage of
niche markets, information from business registers, reliability of owner of website,...)

* Experience (test scraping, prior rounds of scraping, stability of results)

Models ?

Extended weighted sum model
Analytical hierarchy process (AHP) model
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Selection of Websites

Course of action:

1. Decide which groups of information / which criteria to take into
account

2. Choose a selection model /MCDM model to incorporate all
selected criteria to calculate a score

3. Calculate score and rank all respective websites

4. Scrape the best-ranked websites

5. Document each step and re-evaluate after some time
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Example for Selection Models

ESSnet WIN, WP3 New Use Cases: Scraping prices of real estate market,
hotel prices, online prices of household appliances
Criteria (only from website)
* Stop criteria and minimal criteria for all use cases:
Robots blocking , Captcha, filter criteria, up-to-date content,..
* Mandatory variables per use case: e.g. ad_id, building type,
number of rooms, price, square meter, brand of product,
energy efficency class, city, adress....
* Optional variables per use case: e.g. rent furnished, buidling year,

Table 2.1.1-3: Assessed real estate portals

Web portal

Score (maximum = 100)

clever-immobilien.de

83

sparkasse.de

83

Immmobase.de

20

hermann-immeobilien.de

76

bonava.de

76

ohne-makler.net

|
wa

la-immobilienmarkt.de

de.trovit.com

deinneueszuhause.de

immod&trans.de

ebay-kleinanzeigen.de

immobilien.de

immobilo.de

immaonet.de

wohnen-in-hessen.de

kip.net

o|e(o|o|le|lo|a|la|a|la

parking ,elevator, distance in km to city center, Ratings based on user reviews, parking for clients...)

Selection Model:

Score = 0 if at least one stop criteria, minimal criteria or mandatory variable not fulfilled

Score = Sum over all fulfilled criteria, and scaled to 100 (max)

www.statistik.at
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Example for Selection Model: ESSnet WP2, Online Job
Advertisements

Final score constructed from two building blocks

1. a quantitative assessment of adherence of each website to the desired characteristics
Model: Analytical Hierarchical Process (AHP)

2. qualitative assessment of the sources’ relevance (ranking by country-experts, model?)

Criteria included in first building block (AHP score)

* the type of the job-portal (primary job portal, secondary job portal or mixed),

* the type of the operator (classified ads portal, company websites, national newspaper, recruitment
agency, ...),

* the OJA volume displayed on the website,

* the sectoral scope (one or more),

* the displayed form (structural field, text or mixed) for variables such as “Type of Occupation”, Type of
Contract”, “Working Time” etc,
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Example for Selection Model: ESSnet WP2, Online Job
Advertisements

Criteria included in the second building block (International Country Experts Rank)

* Popularity was measured by the websites’ relative interest as produced by Google Trends

 Stability involved several criteria, affecting the stability of the access to the website as well
as the stability of the time series based on the scraped data.

* Coverage refers to the question if the scraped OJAs cover all groups belonging to a
classification of interest such as ISCO or NUTS in a similar way as comparable known data.

Combining the two building blocks - the AHP score and the ICEs’ ranks — leads then to a final
score
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Example: centrally scraped OJA data,
Quality aspects for ,provided” data

Looking at the sources from a user’s

perspective
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Relevance and stability of source stability

Indicators for relevance of selected sources

— Name the 5 most important job portals in your country.

— Check if the most important job portals are included in the list of relevant sources
— Check if the most important job portals are included in all of the years
Indicators for the stability of existence of the included sources

— Is it the same sources in the data over time?

— Check if most important sources are included at several points in time.
Indicators for the stability of the popularity of the included sources

— Ranking w.r.t. volume of OJAs per source / stability of ranking of sources
— Check development per source

Indicators for the stability of sources over different versions of data
Quality of the estimated classification -> “annotation exercises”

www.statistik.at
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We want standardized and reproducible quality assessment

Quality Indicators OJA Indicaters

Packages, Fundticns and Uat:

* R script with proposed
quality indicators used
for all countries.

Number of OJAs per month for very relevant sources

150000~

source

* Includes also some

—— ADZUNA

vizualizations.

—— AT_AMS

100000 - —— AT_GIGAJOB

— AT_KARRIERE

— AT_SIMPLYHIRED
— AT_STEPSTONE
— AT_WILLHABEN

count

50000 - — HAYS
—— JOOBLE
—— MONSTER

—— STEPSTONE

Jan2019  Jan2020  Jan2021  Jan2022  Jan2023  Jan 2024
ym
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Summary

This is part of the deliverable ,Quality Guidelines for acquiring and using web scraped data’.
A draft version can be shared informally.
Everything is still under development.

Check the source stability in existing data sets
Systematically think about which sources should be included
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