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Executive summary

The contemporary world is shaped by numerous global and local threats. Economies face escalating
challenges, including instability triggered by armed conflicts, unprecedented migration flows, and, since
2020, the COVID-19 pandemic. These circumstances generate far-reaching socio-economic
consequences, strongly affecting the tourism sector. As a result, there is a growing demand for reliable
and timely tourism statistics. This demand stems from the specific features of the tourism market its
short-term, often incidental character, and the presence of activities in the shadow economy. Meeting
these information needs requires the integration of data from multiple sources, including administrative

registers, survey-based databases, and especially big data. Developing innovative methods of data
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integration has therefore become essential for both academia and official statistics. The presentation
applied several integration approaches combining data from mobile network operators, web scraping of
booking platforms (Booking.com, Hotels.com, AirBnB.com), statistical databases, and administrative
registers. This integration substantially improved the quality of the tourism survey frame and enhanced
the accuracy of results concerning both tourism supply and demand in Poland.
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Abstract

1. Introduction: objective, key focus, problem statement

Providing high-quality, real-time information on tourism requires integrating diverse data sources:
administrative registers, databases derived from censuses and sample surveys, and, most importantly,
big data. The development of innovative integration techniques has thus become an imperative for
academia and official statistics alike.

Traditional data sources used to construct survey frames for tourism statistics have proven insufficient.
This is due to the inherent characteristics of the tourism market its short duration, incidental activity and
the fact that a substantial portion operates within the shadow economy. In this setting, big data emerges
as an indispensable source of information.

The purpose of the presentation was to present and evaluate selected methods of data integration in
tourism statistics, with particular focus on the quality of the survey frame. To this end, web-scraped data
from booking portals were merged with information from mobile network operators and existing survey
frames in Poland.

2. Approach and methodology

The integration of datasets can be implemented using a variety of techniques. The literature identifies at
least a dozen approaches, typically grouped into four main categories (Asher et al., 2020):

¢ Deterministic Record Linkage;
¢ Probabilistic Record Linkage;
e Data Fusion;

o Statistical Matching.

Deterministic Record Linkage and Probabilistic Record Linkage methods require sufficiently large datasets
to ensure a high probability of matching records across sources.

In this study, several linkage and deduplication techniques were applied, including Natural Language
Processing (NLP), K-Nearest Neighbours with TF-IDF and n-gram methods, and Fuzzy Matching as part
of the probabilistic approach.
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3. Results and practical applications

The effectiveness of the selected linkage and deduplication techniques was assessed using a confusion
matrix, ROC curve, and Youden’s J statistic. The most robust outcomes were obtained with Fuzzy
Matching, based on Levenshtein similarity combined with Vincenty’s formula. This method effectively
handles varied spellings of establishment names and can also be used for classification purposes.

The analysis considered data from three booking platforms: Booking.com, Hotels.com, and AirBnB.com.
Since these portals differ considerably in the scope of available information, Booking.com was chosen as
the primary source for linkage and deduplication, due to its wide range of variables corresponding to the
tourism survey frame. A promising direction for further research involves the use of image-comparison
algorithms, which could improve the efficiency of data integration across different platforms by using
photos as an additional correlation key.

The results also demonstrated the importance of web-scraped data in enhancing the tourism survey frame.
For instance, in 2024 alone, 722 new establishments in Poland were identified, translating into 344,000
additional tourists and over 1 million overnight stays. Most of these were Aparthotels and B\&Bs, classified
under the “other hotel establishments” category.

4. Conclusions and implications

In Polish tourism statistics, information from booking platforms and mobile network operators is already
applied in imputation and calibration processes. Efforts are underway to gradually replace selected
traditional tourism surveys with data from online portals, mobile operators, and bank card transactions.
However, stable access to such data and rigorous quality assessment remain prerequisites for their
broader application. Combining these new sources with administrative registers and existing statistical
data using appropriate models offers the potential to generate innovative, high-quality statistics at the
micro-, meso-, and macro-levels.
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