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Introduction  

The project ESSnet Big Data II aims at continuing the preparation of the ESS for integration of big data 

sources into the production of official statistics. Considering the nature and diversity of big data 

sources, this objective requires exploring the possibilities of using these sources as well as dealing with 

arising difficulties. Therefore, the project ESSnet Big Data II consists of three tracks: 

1. Implementation projects. 

2. New pilot projects. 

3. Preparing for trusted smart statistics. 

One of the pilot projects is the workpackage J - “Innovative tourism statistics” (WPJ). Its principal 

purpose is to address the needs of a conceptual framework and setting up a smart pilot Tourism 

Information System that will support statistical production in the field of tourism by integrating 

various big data sources with administrative registers and statistical databases using innovative 

statistical methods. 

The first physical meeting of the WPJ was held on 8th of July 2019 in Rzeszów, Poland. The second one 

also should have been a physical meeting but due to the COVID-19 situation all over the world it was 

turned into virtual face-to-face meeting. Two-day meeting was organised on 9th and 20th July 2020. 

The meeting started as planned according to the agenda (see Annex 1) and all WPJ participants 

attended the meeting (participants list – see Annex 2). 

The objective of the Milestone JM2 Report on the WP meeting mid 2020 is to discuss all the activities 

and issues raised during the meeting. 

 

1. Virtual face-to-face meeting - introduction  
                (PL: Marek Cierpiał-Wolan) 

The leader of the package, Marek Cierpiał-Wolan, welcomed all participants to an organized virtual 

meeting instead of a physical one. The agenda was approved during the consultation before the virtual 

meeting started. The main expected results of the meeting were: to share updates on work in progress 

(including evaluation of tools and methods used during the project), to present and assess a new 

version of Visual Modeler as well as to agree roles and develop a plan for activities for deliverable J5. 

 

2. Countries’ presentation: results achieved during the project, 

evaluation of tools and methods   
                (all participants) 

During this part of the meeting each partner country presented their outcome of the work during the 

whole project duration. 

2.1. Bulgaria  

The experiences of the Bulgarian National Statistical Institute (BNSI) were presented by Galya Stateva 

and Kostadin Georgiev. They prepared a presentation showing the process of web scraping and the 
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methods they are using for this purpose. In Bulgaria, three web sites offering accommodation are 

scraped, i.e. hotels.com, booking.com and local one - pochivka.bg. For the first web site there are 

using IT tools (for web scraping and for analysis the gathered data) developed by Polish team. For the 

next two, Bulgarian team is using their own solution. Kostadin talked about the Webscraper.io Chrome 

Extension and BNSI Python Scrapy software with webscraper.io JSON configuration. He discussed the 

characteristics (columns) that are scraped from abovementioned web sites (booking.com and 

pochivka.bg). Then, he showed a fragment of program’s code, task schedule and output files.  

Galya noticed the data gathered by web scraping method (beyond from hotels.com) need to be 

analyses and processing. They have to do: data editing, classification and calculating statistical 

indicators (e.g. price index per week/month by NUTS 3, price index by stars, correlation coefficient 

between rating and price) and comparing the statistical indicators from booking.com and pochivka.bg. 

Q&A, Comments 

Question (PL) What are the benefits of using JSON structure to fetch data? 

Answer  At present the solution is using basic elements from JSON configuration from 

Chrome web scraper extension. The solution is very specific to the needs of 

Bulgaria. It sends e-mails when the process of web scraping is finished. This 

solution is not yet ready for sharing. 

Question (PL) Booking.com has a cap of 1000 establishments that can be scrapped. Does the 

solution in JSON give more information and possibilities? Is there such a limit 

on the website? 

Answer The cap is the same. Bulgaria scrapes 81 pages every day. 

Comment (NL) When it comes to the price index an overestimation may occur due to the fact 

that rooms that were already booked cannot be scraped and expensive rooms 

may not be rented out. 

  

2.2.  Greece 

Christina Pierrakou presented the Greek case study describing the results of the linkage of the scraped 

web data to survey frame of tourist accommodation establishments. The aim of this study is to 

improve the survey frame of NACE Rev2 55.1 accommodation statistics. For this activity the web 

scraper tool developed and deployed by Statistics Poland under the WPJ has been used. 

Christina mentioned that in the framework of the pilot work package, daily web scraping on 

hotels.com for the period from 8-8-2019 to 19-9-2019 resulted in 1,110 records with unique 

establishment ID. These records referred to various types of establishments, while 508 of the afore-

mentioned entries referred to types of accommodation that could be considered relevant to the 

accommodation type “hotels and similar establishments” as it is defined for statistical purposes. The 

guest houses, villas, apartments, country houses and other similar establishments were excluded in 

order to get the list of 508 entries which were further elaborated. All of these results were compared 

to those in the Register of Tourist Accommodation Establishments, as updated on the basis of the 

Register of the Hellenic Chamber of Hotels received in August 2019, contained 12,160 hotels and 

similar establishments in Greece, of which 2,242 are flagged as inactive.  

The Greek team made detailed analyses for the NUTS 2 region of Attica, where 876 hotels and similar 

establishments were included in the Register of Tourist Accommodation Establishments, of which 665 
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active and 211 inactive ones. Christina explained also that although inactive hotels are excluded from 

the survey frame, they were considered for the purposes of this case study, as their status might have 

changed to active in the meantime, in case they were temporary closed or under change of ownership.  

In order to match the given tourist accommodation establishment from the web data to the statistical 

Register the group of identifiers such as the postal code, the name of the hotel and  

the address were used. For the linkage of the two data sets, a fuzzy lookup function was used too. The 

similarity percentage of the related records was assumed on 50%, i.e. when result was below 50%,  

it was considered as “non-match”, while when it was 50% or above, it was considered as “match”. 

Then, Christina presented detailed analyses they carried out. It showed that 343 establishments in 

hotels.com were matched to the Tourism Accommodation Establishments Register at the similarity 

ranging from 50% to 100%, while 165 establishments were not matched (similarity below 50%). 

In order to evaluate the data linkage process, the resulted 343 matched records were manually cross-

checked (title, location, address) to resolve if it is a “true positive” or a “false positive” match. 

The results of the evaluation process are summarized in the following table.  

Similarity 

percentage 

range  

Number  

of records  

True 

Positive  

False 

Positive  
  

Matched 

establishment 

flagged as inactive  

in the Register  

Cannot be 

resolved  

50%-59%  22  19 (18)  2    1 (2)    

60%-69%  33  29  1    2  1  

70%-79%  57  55      2    

80%-89%  54  51  1    2    

90%-100%  177  174      3    

Total units  343  328 (327)  4    10 (11)  1  

 

Finally, analyzes showed that 328 of the 343 matches are “true positive”, while 4 are “false positive”, 

10 seem to be “true positive”, but the matched establishment in the Register is flagged inactive, and 

1 case cannot be resolved.  

Additionally, 165 cases of non-matches were also checked manually by Greek team in order to resolve 

if it is a true or a false negative. The work had been done so far gave: 25 of such cases that turned out 

to be “false negative”, 4 cases could not be resolved, while the rest (136) cases are considered 

presumable as “true negative” since no establishment with a similar title or address occurs in the 

Register. 

Moreover, as regards “true negative” cases, it was observed that the title of several of them (65) 

contains keywords such an apartment, suite, house, etc. which implies that these establishments may 

be private lodgings that operate in the frame of collaborative economy. 

At the end of this part of presentation, Christina showed a confusion matrix for total 493 resolved 

cases as following:  
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While discussing the results, the Greek representative provided explanatory, the encountered 

differences between two sets of compared data (e.g. the address was spelled differently or missing in 

the Register, the establishment’s title had changed but in the Register was still registered under the 

old title, etc.) and the difficulties during the work carried out provided as well as the way they coped 

with them. 

In concluding her speech, Christina once again drew attention to the results of combining web scraping 

data for the Attica region with the Register and gave the main conclusions. 

To sum up, the data linkage of web-scrapped data from hotels.com for Attica with the relevant hotels 

in the Register of Tourist Accommodation Establishments, resulted in 493 resolved cases out of 508 

cases in total (98.0%), while 328 out of the 343 establishments that occur in both the web scrapping 

and the Register were identified (95.6%).  

Main conclusions: 

• For a significant number of hotels, web scraping can be used to identify the months  

of operation of the accommodation, which can be used for assessing the monthly occupancy.  

• Web scrapping could be used to identify latest updates in the Register (new establishments) 

before they are made available in administrative data sources.  

• In urban areas, the postal code, the address and the title of the accommodation seem to give 

information that can be used effectively for matching establishments from web scraping with 

those of the Registry.  

• The NACE classification of the establishments in the web scrapping file may not be covered 

correctly. Several accommodations that are registered as hotels on the platform, are in fact 

other types of accommodation establishments, according to statistical definitions.  

Q&A, Comments 

Question (PL) In the confusion matrix for Greece we can find accuracy, precision and recall 

above 90%. While using the fuzzy lock up functions three variables were used: 

name of the establishment, its address and postal code. There has to be some 

kind of metric to measure the distance between the text strings. What are the 

details of it? 

 ACTUAL   

 

TOTAL 

(all 

establishments 

in portals) 

MATCH 

(establishment in web 

scrapping and Tourism 

Accommodation Register) 

NON MATCH 

(establishment present in 

web scrapping only) 

Total 
P

R
ED

IC
TE

D
 

MATCH  
true matches  

True Positives (TP)  
328  

false matches  

False Positives (FP)  
4  332  

NON MATCH  
false non-matches  

False Negatives (FN)  
25  

true non-matches  

True Negatives (TN)  
136  161  

 Total    343    140  493  
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Answer  The work started with detail standardization of the variables. The letters were 

changed to English alphabet, names of establishments were written in the 

same way, as well as postal codes (no 0 at the beginning and no dashes). Then 

a proper function was built in excel sheet whose output was the % of matched 

establishments. This file will be sent to the Polish team to include in the micro-

service of combining. 

 

2.3. Hesse 

Tobias Gramlich began his speech with a short summary of tourism in times of COVID-19 in Hesse. 

He noted that official data showed a sharp decrease in turnover (-87% compared to April 2019), 

number of guests (-92% compared to April 2019) and nights spent (-90% compared to April 2019). 

In his opinion, this external shock should be captured and possibly made visible by a new and 

innovative data sources. 

Then, he summarized the work carried out by Hesse within the framework of the WPJ with the use  

of tools that have been provided by the Polish colleagues (JavaScript tool for scraping hotels.com, Java 

tool for scraping booking.com and JavaScript tool for geocoding addresses/locations the hotels.com 

units). Tobias described all of these tools and the results obtained with them. Additionally, he provided 

his own experiences and conclusions as follows. 

 Tool for scraping hotels.com:  

The tool needs a list of city or region names and internal hotel.com ID for that name. Therefore, in the 

first separate step, a list included all 720 unique city name and ID combinations for all of the 430 

Hessian cities was compiled. Obviously, neither IDs nor the city names are unique in this list, which 

means that there definitely will be some duplicate units after scraping. For a complete coverage, it 

turned out to be crucial to include all “duplicate” cities and IDs that form a unique combination. Own 

experiments as well as results reported from colleagues from Portugal show that the number of 

resulting units after scraping heavily depends on the level (“country”, “county”, and “region”, “city) 

that has been chosen for scraping. Maybe, this even is country specific. The tool ran fine for some 

weeks. Some days, the access to the site becomes blocked (http error 403) during the scraping 

process. Since several months, access to the site is blocked even for the first http request using the 

JavaScript file. Using a different IP address or user-agent is not an option and increasing waiting times 

between different page requests seems not related since waiting times have already been quite long. 

Hence actually, there only is a rather small daily time series of available for analysis for Hesse.  

 Tool for booking.com:  

The tool provided by the Polish colleagues is used weekly to download all pages for accommodations 

in Hesse. First, there have been some problems related to the types of accommodations available for 

the target regions that caused the script to break. After all, a weekly run scrapes all presented 

accommodations for the target regions (assuming many duplicate results). A KNIME workflow has 

been compiled to extract information from the downloaded html pages. However, there is no large 

progress in using data from booking.com at the moment. 
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 Tool for geocoding addresses (for scraped data or surveyed units):  

The tool provided by the Polish colleagues has successfully been used to geocode addresses of scraped 

units from hotels.com. The script ran smoothly. Actually, Hesse used the internally available tool for 

this step to geocode addresses from both, surveyed units and scraped units to make sure that there 

is no bias and no differences in coordinates (and distances between a set of coordinates) and way of 

writing down addresses in different data sources. This step may seem unnecessary first (often, address 

information and coordinates are available in all data sources), but shows to be extremely useful to 

“standardize” addresses. This standardization step makes distance calculations as well as string 

comparisons of address components more reliable. 

The representative of Hesse pointed out, in general, some constraints for web scraping. He said 

“firstly, the statistical office has adopted a web scraping policy (also as a result of the work of ESSnet 

WP on quality/methodology). According to this policy, all tools used must identify themselves using a 

specific user-agent header string. Additionally, no attempt is made to make the automatic tools 

appear like a human user, e.g. by picking random waiting times between page requests. Additionally, 

no IP spoofing or IP rotation is used. Instead, larger waiting times have to be set when requesting 

different pages from the same domain/server. This would make it quite easy to identify and block the 

tools we use. As long as there is no legal obligation to provide this data, my office has to accept if 

providers block access to their service. Actually, this happened only in one case (hotels.com). 

Interestingly, using a different tool to scrape hotels.com units for a different reason does not get 

blocked.” 

In the next part of the presentation, Tobias went on to discuss R files provided by the Polish team for 

combining survey and scraped data. This tools have been used by Hesse, but due to the shortness and 

some gaps in the time series of daily data, there is no reliable output (see picture below). 

 

Due to the gaps in the data, no flash estimates could be produced using the files provided by the Polish 

colleagues. However, Tobias is very impressed with the results from Slovakia and Poland, especially 

the ability to capture in the flash estimates this large external shock of the corona crisis in the tourism 

sector. 
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He indicated that in Hesse this pattern is unfortunately not visible from the scraped weekly data from 

hotels.com. Neither the number of advertising businesses changed (decreased) nor prices (no 

decrease in the mean or median price from the pages). It was assumed, that both should be visible 

also from weekly data (even if prices at a specific weekday show a different pattern than daily prices, 

the overall external shock was expected to be visible). For many other booking sites that Hesse is 

currently scraping on a weekly basis, the result is very similar: during corona crisis, there is no decrease 

in advertising units on the site (even if the businesses are known to be closed - like camping grounds). 

Weekly number of scraped units from hotels.com 

(deduplicated) 

Weekly (log) prices of scraped units 

hotels.com (deduplicated) 

 

 

(Note: even in the weekly scraping there are some “gaps”: at the beginning not all Hessian cities have 

been included; due to blocked site access for some weeks in March, not all units (cities) are observed) 

Q&A, Comments 

Hesse Some days, the access to the scraped site becomes blocked (http error 403) 
during the scraping process. Since several months, access to the site is blocked 
even for the first http request using the JavaScript file. 

Answer (PL) There are many reasons why the problem with data access occurs. The website 
can measure the time of scraping and block the scrapper. The scrapper can also 
be detected when data are fetched too often. Using a VPN can be a solution as 
well as extending the time between data fetching.  
Running web scraping script from the console and checking error messages and 
logs can also be helpful in resolving problems.  
As Java needs time to process problems the functions can be called when the 
previous tasks have not ended yet. 
Additionally firewall and antivirus options should be checked as those can 
detect connections and recognize them as an attack. 

Hesse Due to the gaps in the data, no flash estimates could be produced using the 
files provided by the Polish colleagues. 

Answer (PL) When it comes to the flash estimates it is very hard to pick one day in a week 
that well represent the whole week. Picking the middle of the week will result 
in underestimating the price and overestimating the number of offers. Reverse 
situation will happen during the weekend.  
The script for data analysis for hotels.com several lines are included to fulfil 
daily gaps in data. Those can be implemented in the flash estimates micro-
service to fulfill Hesse’s gaps in data. 
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2.4. Italy 

At the beginning, Mascia di Torrice thanked Marek Cierpiał-Wolan and his team and all colleagues 

from other countries for interesting proposes, analyses, developed tools and the concrete help they 

put into the workpackage. She ensured that the Italian participation in the ESSnet Big Data II project 

gave them a new opportunities for using big data in the field of tourism and allow to start developing 

it in the practice way. 

Then, she presented the activities her team done so far during the WPJ project. Mascia said that in 

Italy, the survey frame does not have the records relating to the single structure, but only those 

aggregated by municipality. Only recently, ISTAT entered into agreements with many Italian regions 

and some of them transmitted regional archives containing a distinct record for each structure, so 

these archives were used to combine with the result of web scraping on booking.com. A region reliable 

enough to be sure of the completeness and quality of its archive was chosen (Emilia-Romagna) which 

has almost 16,000 structures on 328 municipalities.  

Web scraping on Booking.com extracted structures on Emilia-Romagna region at the end of November 

2019. Both the web scraping results and the archive of accommodation establishments provided by 

Emilia-Romagna region were stored into an Oracle DB. They were analysed in terms of variables and 

content. Some pre-treatment of information has been necessary before hypothesizing 

a correspondence. Address were formatted using the ARCGIS API (in both archives, in order to have 

the same result); the software also returned the coordinates in terms of latitude-longitude (based on 

the address) and a score of the calculated coordinates (which we used by selecting only the 

coordinates with the highest score, which should be the most reliable). Several tests were done in 

order to link the two archives and almost 26% of structures were matched. 

The following extraction ran in two phases: 

1. Extracting the URL of the accommodations starting from the list of all the Municipalities of 

the Region. In the event of an interruption, given that, the process is very long, it has 

adopted a solution that allows us to start again from the last URL. 

2. Extracting the accommodation information from each URL. If the number of 

accommodations was > 1000, for example in the case of the Municipality of Bologna, the 

various filters were applied to compose the municipality (area, types of structure, number 

of stars). 

 

Currently the new results are being evaluated. Furthermore, web scraping ran in the lockdown period, 

noting that the number of structures at the registry level was unchanged (obviously, their availability 

was not necessary there). Additionally, in the last months cross cutting services were requested to our 

IT-department in order to set up a web scraping which runs continuously (at intervals to be defined, 

at least weekly). Our data collection department was also asked to evaluate the feasibility of entering 

into agreements with the booking.com portal to acquire this source in addition to traditional sources. 

 

The Italian representative emphasized that the work currently focuses on combining data from two 

sources. At this moment, the Italian team has not yet performed analyzes using R scripts provided by 

Sebastian Wójcik (PL) due to the need to adjust their file formats to the formats necessary as input to 
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run these programs. This process takes time. If they reach this stage, they will pass on the results and 

comments from the Italian side, and in case of problems they will ask the Polish side for further 

guidance. Finally, Mascia emphasized that she is very happy and satisfied with the results of the work 

that they already realized thanks to participating in the ESSnet Big Data II project. 

 

2.5. The Netherlands 

Shirley Ortega-Azurduy provided feedback on the results achieved so far, as well as the evaluation  

of tools and methods developed within the framework of the WPJ from the Statistics Netherlands 

side. She described that the starting point of the participation of Statistics Netherlands (SN) in the Pilot 

Track WPJ on Innovative Tourism Statistics was the development of flow models. This flow model was 

inspired on a template proposed by Statistics Poland (SP) and it shows the inputs, the supply-demand 

sides and the outputs connected to the production of tourism statistics. In fact, this chart is a sort of 

baseline providing an overview of the used (and potentially useful) data sources for Innovative 

Tourism Statistics. This model includes also the expected results. Moreover, it shows the main 

purposes of the WPJ for SN, namely: 

a) to improve the completeness of tourist accommodation base; 

b) to link (web)data on tourist accommodations to (survey) data of the statistical office and; 

c) to improve spatial disaggregation and flash estimates 

To improve the completeness of the population of accommodations the identification and evaluation 

of alternative data sources for tourism statistics was required. To this end, within the Task 1c (Source 

Characteristics) and in collaboration with colleagues of the Statistical Offices of Portugal and Greece, 

a checklist for the evaluation of Administrative Data Sources (Daas et. Al, 2009) has been extended to 

cover Web-data sources. Given the pilot character of the WPJ, connections with the work of WPK 

(Methodology and Quality) have been reviewed. In this context, the checklist is a pragmatic (hyper-

dimensional) tool as it includes three hierarchical phases: a) Source, b) Metadata and c) Data.  

The current checklist focuses on the comparison between the features of a well-established 

administrative data (Register of Addresses and Buildings, BAG) and a web-data source (hotels.com). 

Note that the part of the checklist connected to Data falls out of the scope of the current WPJ. 

To improve the combination of web-, admin- and survey-data, SN has used the GPS-data approach 

next to linking address, house number and postal codes. The survey population of 2020 has already 

been benefited of this result. Notice that a by-product of the use of web-data is the ability of 

monitoring unexpected events such as the COVID-19 pandemic that lead to the Corona lock-down on 

15-03-2020 in the Netherlands and the subsequent easing of the lock down along the time.  

See examples below - the plots on the number of hotel offers and hotel prices over time. 
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To improve the disaggregation of tourism statistics, the evaluation of the number of nights has been 

executed for the city of Amsterdam. Peaks occur on Fridays, presumably due to bookings made on the 

weekend. The disaggregation shows the busiest day for starting a holiday. However, it does not show 

how long the tourists are staying. As for the estimation of flash figures on tourism, SN has used the 

methods proposed by Polish colleagues on four scenarios; these scenarios and their relative accuracy 

depend on the length of the time series to train the model. Note that given the unexpected nature of 

the pandemic period, the model did not catch this event properly. However, Sebastian Wójcik (PL) has 

proposed and tested the use of a shrinkage estimator which shows promising results to estimate the 

number of tourists and number of overnights more accurately. 

In conclusion, Shirley stated that, the pilot track WPJ provided so far the grounds to improve the 

population frame of the Survey on Tourist Accommodations Establishments. The use of checklists can 

provide also a concrete and modular manner to identify and evaluate new (and hopefully more 

feasible) data sources for Tourism Statistics.  

Q&A, Comments 

Question (PL) In Poland some actions were taken to estimate the no. of nights spent and no. 

of tourists. By disaggregating the two time series we can achieve average 

expected length of stay. The problem is to preserve the consistency between 

those two time series. No solution exists that can manage the two things at a 

time and fits our situation.  

Answer  The Netherlands has experimented with calendar data for booking.com and 

Airbnb.com. The results were promising and knowledge on the subject was 

acquired. Fuzzy look up function needs to be tested to see if it fulfils gaps in 

the data, decrease assumptions and increase reliability and output.  
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2.6. Portugal 

 

Rui Alves in his presentation focused on discussing the tasks performed in the context of the tools 

used and the next steps that the Portuguese team wants to perform. 

• The script for hotels.com 

The script has been collecting daily data since 01-10-2019 for all the 308 municipalities of Portugal 

mainland and also Azores and Madeira archipelagos. 

Prior the COVID-19 pandemic, the script was collecting between 11,000 and 12,000 daily offers and it 

would take about 2h30-3h00 to run. It is schedule to run at 00:55 every day on a desktop computer. 

Initially there was a problem related to the method for saving CSV files that Chrome browser blocked 

if they were too big. This issue was successfully addressed by the Polish team. 

Some initial work has been done in order to choose the appropriate list of locationArray to scrape. 

Three separate hotels_com.html files were used.  

1) The first with loctionArray {id: “10233141”, name: “Portugal”}, one search for the entire 

country.  

2) The second with locationArray for the 18 municipalities integrating Lisbon Metropolitan Area 

(NUTS3).  

3) Finally with a locationArray for the 308 municipalities existing in Portugal.  

The results of the three files were then compared for locality == “Lisbon” only and revealed different 

total number of cases: (1) had 579 cases, (2) had 728 and (3) had 707 cases. The differences found 

were not only in the total number of cases for locality == “Lisbon”. When comparing (2) – Lisbon 

Metropolitan Area with (3) – PT308 municipalities, the data revealed that there were 27 cases missing 

and 48 added. Some hotels are present in Lisbon Metropolitan Area search result (2) but not in the 

PT308 municipalities and vice-versa. However generalizing the use of NUTS3 level regions for 

locationArray was not a plausible option since there are significant distinct touristic destinations 

within the some regions (namely the North and the Centre). Therefore, we believe that is preferable 

to have a more detailed locationArray list than to rely on regions, at least for the Portuguese case. This 

is particularly relevant if improvement of touristic accommodation base is intended. 

 

• Geocoding data from web portals and survey frames 

Geocoding data from hotels.com ran without any issues but there was a problem with survey data  

(xlsx format). The geolocation tool would crash after some time due to an out of memory related error. 

Although the file had a considerable size (1,97MB; 9,341 cases and 20 variables), this was probably 

not the only reason. The file original was split in multiple files and the geotool would work on some 

and would crash on others. This problem was reported. The solution we found was to process the 

survey data file with synthetic data so that would become similar in structure and format with the 

data from web scrapping process (csv format). In this synthetic file the only real data was the Id and 

the address provided by the survey data file. It was then processed without any issues with the 

geotool. The geotool provided latitude and longitude for 76% of the scraped file. For the remaining 

cases missing coordinates, we used Openstreetmap Nominatin to complement that information. This 
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approach only geo located about 20% of that missing data. Since these were not encouraging results 

and Nominatim usage policy is somewhat restrict, this approach was abandoned. Turismo de Portugal, 

which is the National Tourism Authority responsible for promoting tourism, has an open database with 

coordinates (among other variables) for hotel establishments and, recently, for local accommodation. 

These coordinates are classified in terms of reliability by the data provider as “reliable”, “not reliable” 

and “not very reliable” which is valuable information for the purpose at hand. Additionally Statistics 

Portugal also has official register with coordinates for new housing buildings (since 2011). These 

additional sources of geo located data combined with the geotool will likely be explored in the 

Portuguese work case. 

 

• Linkage: linking web scraping data to admin and survey data 

Linkage of data from hotels.com and survey data was performed with a traditional text mining 

approach. Accommodation names were standardized and a curated stop words list was used. 

Matching was then performed by a combination of accommodation name and postal code. Latitude 

and longitude (used as strings) were used to solve duplicate/multiple matches. Several issues were 

encountered. Postal Codes are updated with some regularity and new ones are created, hence there 

are examples of outdated postal codes that were not updated in some sources (e.g., hotels.com). 

Complete postal code is composed by a series of 4 plus 3 digits separated by a hyphen (0000-000) but 

it is not rare to find only the first 4 digits.  

An additional step was then undertaken and addresses were also standardized with a special focus on 

name places and common abbreviations. This allowed to a 1-1 matching of 2,552 cases between  

a survey data of 9,340 and a web scrapping data of 6,998. This large amount of data to be verified 

poses an additional problem. For future work we intend to fine tune this step-wise approach using 

text mining techniques, combine multiple variables (accommodation name, postal code, coordinates 

and general address), reduce the volume of data by selecting a single locality (e.g. Lisbon) and a single 

accommodation type (e.g. hotel).  

Q&A, Comments 

Question (PL) What techniques are used to find similarities between several text strings? 

Answer  The technique is called Optimum String Alignments. It can be found in several 

R packages.  

Complete references and R codes will be sent to the Polish team to standardize 

not only postal codes but also address data. 

Comment (PL) As longitude and latitude data is not enough this solution as well as Greece’s 

solution will be combined in a micro-service to achieve additional auxiliary 

variable.  

 

 

2.7. Slovakia  

The state of the works done so far and the action plans for the next coming period were presented by 

Boris Frankovič from the Slovak team. He said that in Slovakia, the data from hotels.com and 

booking.com scraped. The script for hotels.com works properly, without major issues, thus time series 
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from April 2019 till July 2020 are available. One possible drawback, mentioned by Boris, is that 

hotels.com is not very popular in Slovakia; the overall number of unique accommodations scraped 

throughout the whole period is 600 (whereas the survey frame size is about 6,000). The script for 

booking.com stopped working in April 2020, data from July 2019 is available, but still in raw html 

format, non-standardized. Even if data is parsed and put into a database, the addresses of the 

accommodations are not scraped, thus making it difficult for combining with the survey frame (but 

can be used for flash estimates and temporal disaggregation). An issue is that only first 1000 pages 

are scraped, some tricks are then necessary to scrape the whole set of all possible accommodations.  

The R code for hotels.com has been deeply reviewed by Slovakia, some enhancements and efficiency 

improvements have been incorporated. It is first part creates some outputs and statistics based on 

the data, it can be run easily by R newbies. The other parts require some further national adjustments, 

especially combining of the data with the frame.  

The R code for flash estimates has also been reviewed. The representative of Slovakia noted that it 

works properly, it is very fast and can be run by R newbies – the only requirement is to have the data 

in prescribed format. The underlying models would require longer timer series, especially in the 

corona-times, when breaks in time series are huge. Boris stressed, it would be beneficial if we had at 

least 3 years of scraped data available for modelling. Nevertheless, the estimates were calculated, 

based on several modelling periods and compared with the real values from the survey. The results 

were very promising – even for a short modelling period (April 2019 – February 2020), flash estimates 

(for March and April 2020) caught the trends of the indicator of number of tourists and made almost 

perfect matches of the indicator of number of nights spent. Taking into account that the modelling 

period did not include the pandemic, it is quite impressive that the scraped data was able to estimate 

the actual values with such a high precision.  

A feasibility study of survey frame updating was also undertaken by Slovak team, based on a daily 

hotels.com data, combined with the frame. HERE Maps API made by Polish team was used to calculate 

the coordinates in the frame; the coordinates from hotels.com are scraped directly. The difficulty, 

mentioned by speaker, is that these coordinates do not match – whereas coordinates joined with 

HERE Maps tool are placed to the building, coordinates at the hotels.com webpage are located to the 

access street. The distances are calculated and analyzed; a threshold that discriminates between 

matches and non-matches has to be found. Unfortunately, by using only distances more than 30% of 

false match rate was discovered. With another attempt – including also probabilistic matching of 

accommodation names – these results were not much better.  

The upcoming tasks planned by Slovak team will be to examine the R code for temporal disaggregation 

and calculate results with Slovak data, prepare booking.com data for analysis and to combine scraped 

data with the register using probabilistic matching of addresses.  

Q&A, Comments 

Question (NL) With reference to the work on combining GPS data with address data, what 

features of address have you analyzed? 

Answer  The types of accommodation in the name of the establishments were removed 

as well as abbreviations. This left us with the bare name of the 

accommodation.  
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The situation where there are two or more establishments with the same name 

in a close proximity is very rare. Those can be distinguished by the number of 

the building. Additionally, punctuation and lower cases of letters were 

corrected.  

 

 

2.8. Poland 

Sebastian Wójcik made a presentation titled „Evaluation of methods and results achieved”. The first 

topic referred to the problem of data linkage. Among over 18 thousands of accommodation 

establishments in a survey frame and accommodation establishments available on accommodation 

portal, 1719 of them were linked. With a use of confusion matrix the number of true (false) positive 

and true (false) negative cases was presented. Although the overall accuracy amounted to 0.94 – 

which is a very high score, the other measures such as Precision, Recall and F1-score revealed that the 

data linkage was not so successful. The project’s participants agreed that the data linkage based on 

latitude and longitude solely does not provide a satisfactory solution. There is a need to use both: 

latitude and longitude approach and text string similarity approach to achieve a better results. 

The next topic referred to the flash estimates of occupancy of the tourist accommodation 

establishments. Data covered 5 regions and 6 variables. Two models were tested. It turned out that, 

for a given region, the model accuracy was high whenever the number of offers of the accommodation 

establishments available on the portal as well in the survey frame was high. In such cases the R-

squared statistic amounted to 0.9 or higher. In the opposite cases the R-squared amounted to 0.6. 

During COVID-19 crisis all tested models could not deliver an accurate predictions.  

The last topic covered the problem of temporal disaggregation of monthly data to daily data. Three 

regression models (LASSO, log-linear model and shrinkage model) and two benchmarking methods 

(additive Denton and multiplicative Denton) were tested. Sebastian posed the problems which may 

occur in temporal disaggregation. The implausible values e.g. negative values are the crucial problem. 

He explained how LASSO method selects variables to the model and how the shrinkage works.  

In general, the results of the temporal disaggregation revealed the weekly seasonality and calendar 

effects such as Christmas or Ney Year’s Eve. Sebastian mentioned that the weekly seasonality pattern 

observed in the results does not meet the pattern observed in reality which was pointed out by Danny 

Pronk (NL). R-squared for a model for a high frequency data was proposed as a simple measure  

of precision of the temporal disaggregation. In general, the shrinkage method enabled to achieve 

plausible results with relevant accuracy in all tested cases. 

 

 

3. Interactive network visualization of the WPJ workflows                 
(Rui Alves, Shirley Ortega-Azurduy, Christina Pierrakou) 

This part of meeting was prepared by participants from Portugal, Greece and the Netherlands and 

presented by Rui Alves (PT). It was regarding to Task 1 – Inventory of big data sources related to 

tourism statistics and sub-task C – Source characteristics. The aim of the work done was to prepare 

the network visualization demonstrating an alternative way to represent a complex and otherwise 
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static set of heavily interconnected data. In order to do this representatives from Greece, the 

Netherlands and Portugal used the visNetwork package and R interface to “vis.js” JavaScript library 

for interactive visualization of networks consisting of nodes and edges. 

Representatives of Portugal began his speech by explaining what the network visualization is and what 

tools and programming languages are needed to perform it. Although it is not mandatory to know 

JavaScript to use the visNetwork package, some basic knowledge is helpful for some functionality such 

as action related events. Rui pointed out the visNetwork is very flexible and accessible not only 

because it is based on open-source software, but also because it works on any modern browser for up 

to a few thousand nodes and edges. The package allows also highly customizable options such as 

shapes, styles, colours, sizes, images and, most importantly, interactive controls (highlight, collapsed 

nodes, selection, zoom, physics, movement of nodes, tooltip and events). 

The issue was discussed on the basis of a completed task entitled “From Flow Charts to Network”. The 

starting point to create an interactive network, the graphic image of WPJ Workflows were Excel files 

with flow models (containing data sources and their use for tourism statistics) prepared in the first 

stage of the WPJ project by all partner countries. Rui showed step by step what software was used 

and how to prepare the input data (i.e. nodes and edges) for the program. Its practical use was 

presented on the example of network visualization generated from flow charts of EL, NL and PT.  

First, the graphic WPJ Workflows from Greece, the Netherlands and Portugal had to be “converted” 

in two input data objects describing nodes and their connections (edges). This can be done using a 

tabular format like CSV, XLSX or even R dataframe’s. This step was both crucial and challenging 

because some workflows content had to be adapted.  

Nodes can have multiple shapes, colours, sizes which can be used as attributes. Multiple-labelled 

attributes can also be used in a “group” column, so each node can have multiple attributes (or 

categories). Edges can have different lengths, widths, arrows and formats. 

The prepared script is “self-contained” in the sense that the data are embedded in the code. For that 

purpose it can be used the dput {base} command that conveniently recreates an object, such as a 

dataframe. It does so by writing an ASCII text representation of an R object to the RStudio console 

which in in turn can be copied to the script itself. In this way the user is not required to import data, 

he just needs to run the code. The script is also heavily commented and organized in an outline layout. 

Comments include an introduction to the script, what is new about that particular version of the script 

and what is new about the input data (e.g. corrections, additions). In most cases there are short 

descriptions of the available options.  This makes very easy for the user to understand each single step 

of the script.  

RStudio’s feature “Show document outline” (Ctrl+Shift+O) shows the complete outline of the script 

and makes it easier to browse across its sections. The outline, the comments and the use of the pipe 

operator (%>%) are focused on usability so the user can feel encouraged to experiment new options.  

The script creates data and a visNetwork object, shows the result on RStudio viewer and saves it as an 

HTML file. This can be useful for non R-users or just simply to enhance its share ability. Nodes with 

more connections (edges) are automatically placed on the centre while nodes with fewer options are 

relegated to the periphery of the network thus giving centrality a sense of relevance. Overlapping of 

nodes is also automatically minimized. An appropriate legend is also displayed. 
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In the presentation the interactivity of network visualization was also presented, i.e. navigation 

buttons, the use of tooltip and URL links, the click and drug mechanism as well as the use of a combo-

box. 

Rui emphasized that the interactivity is a key feature in this visualization. This solution offers 

navigation, zoom and re-centre buttons. It also provides multi-selection: a long click as well as a 

control-click will add to the selection. When hoovering a selected node, a tooltip presents additional 

information and, when an URL is showed, it can be accessed upon double-click. At any moment, the 

user can create a screen-shot of the network by using the “export as PNG” button. The resulting image 

will be saved to “Downloads” folder. Other important elements of interactivity are the two combo-

boxes that allow filtering the data. One presents a list of every node existing in the network and the 

other presents a unique list of categories or attributes in the group column of the nodes input data. 

Each node can have multiple attributes hence this combo-box will produce wide variety of outcomes. 

Finally the “click and drag” functionality allows the user to re-arrange the nodes in the available space 

and to intuitively understand the weight each nodes has in the rest of the network. An important node 

will drag along a significant number of others while a less important one will barely have any impact. 

The elastic properties of the edges make this “click and drag” functionality very appealing to explore 

the network’s interconnections. 

At the end of the presentation, the next steps to be performed in the framework of task 1c were 

presented. Future work in the script includes optimization for the location of the output results, the 

use of RMarkdown to display multiple networks as well as additional information and Shiny 

implementation to further enhancement of an even more interactive interface. Other WPJ countries 

workflows will also be added to the network visualization. 

 

Q&A, Comments 

Question (SK) The code for Interactive network visualization is very well structured.  

What is the expected outcome and content of Shiny application? What are the 

expectation from other counties?  

Answer  Portugal intends to prepare and integrate other countries of the project in the 

visualization. As most countries flow models follow the same structure only 

validation of the visualization will be expected from other counties. 

Comment (EL) This is a product that in an open source and can be uploaded to wiki 

experimental statistics website when the final version is ready. 

 

4. Visual Modeler (new version) - short presentation and 

discussion  
                (PL: Jarosław Szkoła) 

Jarosław Szkoła started with the presentation of the new version of Visual Modeler. He described the 

new interface, individual options and functionalities and described the scalability of the workspace 

and the automatic resizing of components built into the new version. Then he presented in detail one 

of the main functionalities requested by users during tests - debugging of prepared processes. Each 

block is validated during the process and the status of the individual components is returned.  
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Each component with a fault status provides detailed information about the cause of the fault. Then 

he presented several processes showing the capabilities of the tool. The first example showed data 

validation, as well as the possibility of correcting or changing it in real time while the process is 

running. This allows to prepare the so-called continuous processes that will automatically 

process/normalize new data without the need for user interaction. Another example presented was 

the saving of output to different formats by using several components. The last example concerned 

the preparation of the web scraping process on the example of google.com and searching for phrases. 

An interesting feature presented is the creation of "snapshots" of the browser window with individual 

views called during the process. 

Q&A, Comments 

Question (PT) Tool looks very universal and allow people without knowledge of programming 

languages to prepare web scraping processes or data analysis. However, the 

tool is very extensive and requires the preparation of user instructions. 

Answer  The manual will be prepared containing a detailed description of the 

components, as well as examples of their use. There are also plans to prepare 

instructional videos presenting step by step preparation of processes. 

Comment (NL) One of the most important options in the new version is the ability to debug 

and see how the process is going. In normal scripts, if the process has errors, it 

will not execute and you have to manually check for the error. The new 

functionalities look very promising, the prepared examples show the tool's 

capabilities well. 

 

Jarosław prepared web scraping presentations using the Visual Modeler tool for portals containing 

information about the accommodation base. In the process he used element localization with XPATH 

because they are more stable than using element localization with CSS classes. The expert showed 

how to accept the consent required by the parties regarding cookies and data use. Summing up, 

Jarosław presented the web scraping process prepared in Visual Modeler and the same process 

prepared using the traditional method of writing code by a programmer. The process visualization in 

Visual Modeler contains several elements that perform operations that take up several hundred lines 

in the code. Another important advantage of the tool is the ability to debug components in real time 

during process preparation. The tool also has built-in mechanisms that meet the so-called "good web 

scraping practices" during processes, which allows to reduce the load on pages where web scraping is 

performed. 

 

Q&A, Comments 

Question (Hesse) Does the tool work with all "pop-ups" on the pages and is it able to handle 

them? 

Answer  Several ways to accept pop-ups during tests were tested in several ways with 

promising results. 
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5. Tourism Integration and Monitoring System (TIMS) prototype 

– short presentation and discussion 
                (PL: Piotr Szlachta) 

The next presentation concerned an exemplary implementation of a prototype for tourism statistics. 

Piotr Szlachta presented the system dashboard and how each user can adapt it to their own needs. 

The dashboard presents the most important tourist indicators, charts and sections. Additionally, the 

dashboard can be configured to present the web scraping status or data completeness. The side menu 

includes the ability to configure web scraping processes along with setting an appropriate schedule 

and calling up the Visual Modeler. Another option presented is a list of available micro-services for 

normalization, geolocation and data analysis. Work on the exemplary implementation of the 

prototype is at a very early stage, but Piotr promised to present more solutions prepared by the IT 

team in the final report. 

 

Q&A, Comments 

Question (NL) The plans for the example implementation are very ambitious, and there is not 

much time until the end of the project. Perhaps the exemplary implementation 

should only serve as guidelines for Eurostat as to what such a system should 

look like. 

Answer A complete solution will not be built at this stage of the project. A few key 

options that such a system should have will be presented. From the beginning 

of our project, we wanted to create something more than just a system 

concept. We have created many micro-services and therefore we want to show 

you how they can be connected together and used as a complete product. 

 

 

6. Modification of Tourism Satellite Account – short presentation 

and discussion  
                (PL: Dorota Jasiukiewicz) 

Dorota Jasiukiewicz presented the issue concerning the potential usage of the results of works carried 

out during the project implementation to improve the quality of Tourism Satellite Account (TSA). The 

issue of usage these results for improvement of the completeness and quality of data in other statistics 

that use data on tourism is included in the task 5 of the project.  

At the beginning Dorota briefly recalled the essence and structure of TSA. Then she presented TSA 

tables in which data, obtained with the use of new methods as well as through combining data from 

various sources and developed on the basis of the Machine Learning-based methodology, can be used 

to improve the quality of data collected so far. She informed that work is underway to assess the 

impact of new obtained data on the data in the tables 2 and 3 of TSA concerning expenditures related 

to outbound trips of residents (spent both abroad and in the country). Moreover, more complete data 

on tourist accommodation establishments as well as on the number of outbound tourist trips  
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of residents and their duration can be used in the table 10 of TSA which contains non-monetary 

indicators and allows better analysis and proper interpretation of the monetary information.  

Dorota added that examples for outbound trips and expenditure are related with works carried under 

the project implementation which focus on outbound tourism, but it is obvious that if the ongoing 

work on web scraping of accommodation prices or airline tickets costs allows to improve the quality 

of data on domestic trips and tourists' expenditure, it will be possible to improve the data also in other 

tables of TSA. As a conclusion of the presentation Marek Cierpiał-Wolan Marek recalled that more 

complete and better-quality data on outbound trips and expenditures will undoubtedly also have an 

impact on the value of the travel item in the balance of payments. 

 

7. Final Report containing final results and a full description of the 

methodology used  
                (PL: Katarzyna Kapica) 

The issues related to the work on the final report (J5) on the activities within the WPJ package were 

presented by Katarzyna Kapica. She began by recalling the most important dates for the J5 report. The 

first is 16 September- until this date all partners are asked to prepare their national use cases that will 

be include in the report. The second date is the end of September when the document should be send 

to the Review Board. At this moment the content of J5 report is prepared. It has been decided that 

the table of contents of the document will follow the tasks carried out during the project as chapters. 

Kate briefly skimmed through the individual chapters and indicating people who are asked to prepare 

them or give contributions. She also noted that this is the draft version of the table of contents, which 

is subject to change depending on the contributions provided by partners and how the report will be 

written. In her opinion, the most important part of the report are use cases. They should be written 

in a similar structure by all partners (as suggested by the Review Board in the last report of the WPJ). 

Therefore, the Polish team prepared a template that will be helpful, among others, to show how all of 

the methods were implemented in each country and to describe the problems which occurred during 

this work. Finally, Kate presented the completed template for the web scraping process as an example 

of what is expected from partners. The final version of the template may slightly change if partners 

have any comments or suggestions. Both documents (table of contents and use case template) will be 

sent to partners tomorrow. 

 

8. Meeting conclusions and closing 
 

The leader is convenient the final report, that we are now working on together, has been successful, 

if all conditions, assumptions and all of these things discussed during two days via WebEx (instead of 

face-to-face meeting) will be meet. 

Marek thanked all of partners who participated in meeting and provided comments and contributions. 

He invited everyone after the holiday (in September) to the next WebEx meeting to revise once again 

all important issues to complete the final report.  
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There were no questions and remarks, so the WebEx meeting, organized instead of face-to-face 

meeting, was closed. 

 

At the meeting it was agreed that: 

Date Action 

21.07.2020 Distributing among partners the draft version of documents for J5 report  

(i.e. table of contents and use case template) 

9.09.2020 Organising the next WebEx meeting 

until 16.09.2020 Preparing the final version of use cases by each partner’s country 

30.09.2020 Sending the final report to Review Board 
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Annexes 

 

Annex 1: Agenda 

 

  
WebEx meeting of ESSnet Big Data II project on 

“Innovative Tourism Statistics” 
(instead of the physical meeting) 

 
 

DAY I:  

9 July 2020 

 

PROGRAMME 

9.00 – 9.15 Introduction 

Marek Cierpiał-Wolan 

9.15– 12.00 Countries’ presentation: results achieved during the project, evaluation of tools and 

methods  

9.15 – 9.40 Bulgaria 

Galya Stateva 

9.40 – 10.00 Greece 

Christina Pierrakou 

10.00– 10.20 Hesse 
Tobias Gramlich 

10.20 – 10.40 Italy 

Mascia di Torrice 

10.40 – 11.00 The Netherlands 

Shirley Ortega-Azurduy 

11.00 – 11.20 Portugal 

Rui Alves 

11.20 – 11.40 Slovakia  
Boris Frankovič 

11.40 – 12.00 Poland 

Sebastian Wójcik 

 Lunch break 

12.30 – 13.30 Interactive network visualization of the WPJ workflows 

Shirley Ortega-Azurduy, Christina Pierrakou, Rui Alves 

13.30 – 14.00 Visual Modeler (new version) – short presentation and discussion (part I) 
Jarosław Szkoła 

14:00 – 14:30 Any other issues and conclusions (day I) 
Marek Cierpiał-Wolan 
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DAY II:  

20 July 2020 

 

PROGRAMME 

10:30 – 10:45 
Introduction 
Marek Cierpiał-Wolan 

10:45 – 11:15 
Visual Modeler (new version) – applicability in the tourism statistics (part II) 
Jarosław Szkoła 

11:15 – 11:30 

Tourism Integration and Monitoring System (TIMS) prototype – short presentation and 
discussion   
Piotr Szlachta 

11:30 – 11:45 
Modification of Tourism Satellite Account – short presentation and discussion  
Dorota Jasiukiewicz, Łukasz Zadorożny  

11:45 – 12:00 
Final Report containing final results and a full description of the methodology used 
Katarzyna Kapica 

12:00 – 12:30 
Any other issues and conclusions (day II) 
Marek Cierpiał-Wolan 
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