
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. 

Use case: Ecommerce 

Country:  NL 

Date: 2018-03-28 

Authors: Olav ten Bosch and Dick Windmeijer 

Data sources 
- The General Business Register (GBR) (about 1.5 M enterprises), of which 1/3 have a known URL 

- Responses from Dutch ICT survey (responses from about 9 000 enterprises) 

- Websites from enterprises via dedicated scraping software 

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

Methodology 

1. Determination of a set of enterprises from the GBR that responded to the 2017 ICT survey (8909). 

2. URL retrieval (see other use case) on the subset of enterprises in this set not having a known URL. 

Creation of a smaller set for which we have a URL either from our GBR or from URL retrieval (7222). 

3. Ecommerce detection using the deterministic web shop detection script based on keywords 

developed earlier at Statistics Netherlands. 

4. Ecommerce detection using the keywords from the script in step 3 but now applying a ML 

approach to predict Ecommerce based on the answers in the ICT use survey instead of counting 

words. 

5. For the methods in step 3 and 4 we compared the results from the most relevant answers from 

the ICT survey with the prediction on Ecommerce based on the web. The questions from the ICT 

survey taken into consideration are: 

     Does your website contain: 

     - a possibility to order online, to make a booking or to make a reservation? (ORDER) 

     - a mechanism that a client can use to design / adapt its product (goods or services)? (PRODUCT) 

     - information about the status of its order? (TRACK) 

The frequencies of these answers in the ICT survey are: 

  ORDER PRODUCT TRACK 

No 6000 8071 7789 

Yes 2909 838 1120 



Results 
We describe the confusion matrix and some common performance metrics per case1. 

Prediction using deterministic web shop detection script 

In an earlier project we developed a script to determine Ecommerce activities from websites of 

foreign companies paying tax in the Netherlands. This script use the following deterministic approach 

for detecting webshops:  

- Count the occurrences of the following words on the homepage of a website: winkel, shop, cart, 

wagen, bag, mand, basket, warenkorb, klant2 

- a site has a web shop if the sum of these counts is equal to or greater than 10. 

 

Ecommerce Deterministic 

 Predict 

True Yes No Total 

Yes 655 2461 3116 

No 383 5410 5793 

Total 1038 7871 8909 

 

             precision    recall  f1-score   support 

        Yes       0.63      0.21      0.32      3116 

         No       0.69      0.93      0.79      5793 

avg / total       0.67      0.68      0.63      8909 

Accuracy: 0.68 

Balanced accuracy: 0.57 

Prediction Ecommerce Deterministic: 12 % 

 

  

                                                           
1 See https://en.wikipedia.org/wiki/Confusion_matrix and https://en.wikipedia.org/wiki/Evaluation_of_binary_classifiers 

2
 Since this vocabulary was designed to detect Ecommerce activities from foreign enterprises it contains a mixture of 

languages. 

https://en.wikipedia.org/wiki/Confusion_matrix
https://en.wikipedia.org/wiki/Evaluation_of_binary_classifiers


Prediction using Random Forest 

 

Set number of records 

Train 5612 

Test 2406 

Validation 891 

Total 8909 

 

Features: scaled wordcount on homepage of the words winkel, shop, cart, wagen, bag, mand, 

basket, warenkorb, klant 

We report on Random Forest only as this appeared to yield the best results. 

The results for the test and validation set are very comparable. We report on the validation set only. 

Validation set 
Ecommerce Random Forest (validation set) 

 Predict 

True Yes No Total 

Yes 76 235 311 

No 49 531 580 

Total 125 766 891 

             precision    recall  f1-score   support 

        Yes       0.61      0.24      0.35       311 

         No       0.69      0.92      0.79       580 

avg / total       0.66      0.68      0.64       891 

Accuracy: 0.68 

Balanced accuracy: 0.58 

Prediction Ecommerce Random Forest (validation set): 14 % 

 

 

  



Comparison with published figures 
The figures were published on the level of individual questions, where the predictions were done on 

a combination of questions. The table below summarizes the results. 

 ORDER PRODUCT TRACK ORDER+PRODUCT+TRACK 

Published 33 % 7 % 10 %  

Prediction 
deterministic 

   12 % 

Prediction 
Random Forest 

   14 % 

 

Conclusions 
- According to the performance metrics, detection of Ecommerce activities in general can be 

done reasonably effective via the methods described in this methodological note. 

- It makes not much of a difference to use the deterministic method, designed earlier, or the 

random forest on the same vocabulary.  

Limitations and future work 
- The datasets were created at different points in time; the ICT survey was executed beginning 

2017, the URL retrieval was carried out January 2018. This could explain some differences. 

- One has to keep in mind that not only the web scraper could be wrong, an answer on the ICT 

survey could be wrong as well. 

- Instead of using the vocabulary of multi-language words that was designed earlier and 

applied in this project, it was suggested to add another Ecommerce detection features, based 

on the use of pictures of shopping baskets. We leave this to future work. 

- It is difficult to compare de prediction of Ecommerce in general with the more detailed 

results being published on the level of individual questions. We leave it to future work to use 

one question in the machine learning, most probable ORDER would be the best option. 


