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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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Data sources 
- The Business Register (BJS) by Statistics Poland (about 3.3 M enterprises), of which 189 thous. has a 

known URL; for enterprises having 10 and more employees – total number is 165 thous, of which 47 

thous. has URLs (28.4%),  

- Websites from enterprises via dedicated scraping software from Poland, 

- Twitter messages via Twitter API. 

Population 
The selected enterprises in Poland in Pomeranian voivodship (2961 enterprises). 

Methodology 
1. Preparing the list of enterprises according to the presence of their URL in BJS. 

 

2. Social media detection on these enterprises using software developed by Statistics Poland: 

https://github.com/jmaslankowski/WP2-Social-Media-Presence1  

to provide answer to the following question from ICT in Enterprises 2016 questionnaire2: 

C11. Does your enterprise use any of the following social media?   

a) Social networks (e.g. Facebook, LinkedIn, Xing, Viadeo, Yammer, etc.) 

b) Enterprise's blog or microblogs (e.g. Twitter, Present.ly, etc.)   

c) Multimedia content sharing websites (e.g. YouTube, Flickr, Picasa, SlideShare, etc.)  

d) Wiki based knowledge sharing tools 

 

3. Scraping tweets from Twitter by enterprise’ account (Twitter accounts). 
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 Mentioned in the awesome official statistics software list: https://github.com/SNStatComp/awesome-official-

statistics-software  
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 https://circabc.europa.eu/sd/a/a39ae859-8a16-4306-8020-
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th
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4. Preparation of the training dataset: manual classification of the tweets according to the 

classification from ICT in Enterprises Survey 20173: 

C11.Does your enterprise use any of the above mentioned social media to:  

a) Develop the enterprise's image or market products (e.g. advertising or launching products, etc.) 

b) Obtain or respond to customer opinions, reviews, questions   

c) Involve customers in development or innovation of goods or services  

d) Collaborate with business partners (e.g. suppliers, etc.) or other organisations (e.g. public 
authorities, non-governmental organisations, etc.)   

e) Recruit employees  

f) Exchange views, opinions or knowledge within the enterprise 

 

5. Detection of the social media use was analysed with Naïve Bayes algorithm – we split the dataset 

prepared in step 4, in the proportion of 85% for training purposes and 15% for testing purposes. The 

detection was made by Polish Social Media Presence software 

https://github.com/jmaslankowski/WP2-Social-Media-Presence4 

Results 
The pilot was conducted in two steps. The first step was to identify the number of enterprises 

present in social media. The population was 2961 enterprises in Pomeranian voivodship in Poland. 

According to the figure below, all websites are scraped to find the links of different social media links. 

 
The results for the Pomeranian voivodship in Poland is presented below. 
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The second step is to find the current type of activity in social media. To accomplish that task a 

training dataset has been prepared with the number of 2 thous. tweets. 

 

The accuracy is strictly related to the number of occurrences in the training dataset. Therefore, 

disproportion in tweets categories (e.g., commercial, enterprise image, recruitment). Table below 

shows the accuracy of selected categories. 

Testing the training dataset accuracy... 

             precision    recall  f1-score    

          1       0.78      0.84      0.81        

          2       0.45      0.37      0.40         

          5       1.00      1.00      1.00          

avg / total       0.69      0.71      0.70        

It indicates that the training dataset for selected categories must be reinforced. Therefore, the 

recommended solution for this step is to use machine learning with reinforcement. 

Conclusion 
 It is a reliable solution to provide information on social media presence. 

 Detection of the type of social media presence is very prone to the training dataset. We have 

to be aware of issues related to lemmatization, stop words and stemming to provide better 

results with higher accuracy. 

 Manual preparation of the training dataset is very time consuming activity in this use case 

and has a big impact on the successful results. 

 There is a risk of finding the wrong social media link on the website (e.g., reference to 

another company fan-page) but the scale of this issue is very small. 

 The link to social media presence should be searched in subpages if not found on the main 

page. 

Limitations and future work 
 The social media presence software must have a well prepared list of URLs for enterprises to 

be tested. Therefore, it is recommended to execute Istat URL Retrieval software to provide 

reliable URLs list. 

 The future work will be to extend the training dataset in the social media presence software 

to increase the accuracy of the results regarding detection of the type of social media 

presence. 

 


