
ESSnet Big Data WP2: Webscraping Enterprise Characteristics 
Methodological note 

The ESSnet BD WP2 performs joint web scraping experiments following in multiple countries, using as much as 

possible the same methodological concepts. The aim is to derive experimental statistics on enterprises from 

information found on the web, especially the websites of enterprises. It should be noted that these statistics 

have not reached maturity in terms of harmonisation, coverage or methodology. At this point they are to be 

treated as the output of research experiments and they do not necessarily align with the official statistics 

published on this subject. 
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Date: 2018-03-05 

Authors:  

Data sources 
 

- The Italian Business Register (ASIA)  

- Responses from 2017 Italian ICT survey (responses from about 21,000 enterprises) to the question: 

“Online job advertisements (Yes/No)” 

- Websites from enterprises (2017) 

 

Population 
The 184,000 enterprises as defined by the ICT survey (>10 persons, limited NACE) 

Methodology 
 
The overall procedure is based on the following steps: 
1. get the websites address (Uniform Resource Locator) potentially for all enterprises included in 

the population of reference (URL retrieval); 
2. access websites with available URL and scrape their content (web scraping); 
3. process the content of the scraped websites in order to identify the best predictors for the target 

variables (text mining); 
4. fit models (machine learning) in the subset of enterprises where both Internet data and survey 

data were available (considering survey data as the true values) and predict the values of target 
variables for all the enterprises for which the retrieval and scraping of their websites was 
successful; 

5. apply the best predictor to all units for which steps 1 and 2 were successful; 
6. produce estimates applying different estimators (full based model approach and combined 

approach); 
7. compare to current ICT survey design based estimates. 

Results 
 
Results of steps from 1 to 3 are reported in the following figure: 
 



 

In step 4 a number of different machine learning models have been applied: logistic model, neural 

networks, classification trees, naïve bayes, support vector machine, bagging, boosting, random 

forest. In order to handle non response in training set, it has been expanded by using calibrated 

weights obtained by using known totals in U1 population.  The best resulted to be random forest, 

with the following performance: 

 



As for the real performance when considering response errors in the survey, the same considerations 

reported for the use case related to e-commerce are valid. 

In step 6 the following estimators have been applied: 

 

As for step 7, estimates have been produced for different domains. In the following plot we report a 

comparison of estimates of job advertisements rate for enterprises cross-classified by macro-sector 

of economic activity (1-4) and class of employees (1-4): 

 



The dashed lines define the area delimitated by the lower and upper limits of the confidence 

intervals calculated in correspondence of each design based estimate.  

Conclusions 
 

Same as for e-commerce use case. 

 


