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1. INTRODUCTION 

Tourism is defined as the activities of people travelling to and staying in places outside 

their usual environment for not more than one consecutive year for leisure, business and 

other purposes not related to the exercise of an activity remunerated from within the 

place visited [1]. Therefore the measurement of usual environment is essential for 

defining domestic tourism and domestic tourists’ consumption. But understanding and 

measuring people’s everyday movement areas is an important task in very different live 

spheres like transportation, taxation, public administration etc. 

In tourism studies the term usual environment is employed and defined “As the 

geographical area (though not necessarily a contiguous one) within which an individual 

conducts his/her regular life routines” [2, 3]. In geographical literature the idea of activity 

space as the ‘‘the subset of all locations within which an individual has direct contact as a 

result of his or her day-to-day activities’’ [4] is more common. Usually it is measured 

with travel diaries, questioners and more recently with GPS or mobile phone based 

tracking technologies [5]. The latter BIG data sources enable researchers more easily and 

automatically gather people’s everyday movement data.  

Our aim is to provide a new way for determining the usual environment based on mobile 

positioning data and to discuss about the theoretical and methodological underpinnings 

related to that. 

 

2. METHODS 

We use Call Detail Records (CDR) (also passive mobile positioning) from mobile 

network operator about the times and places of call activities. The CDR database used for 

the current study consists of the mobile phone call activities of domestic users of the 

largest Estonia’s Mobile Telephone Operator EMT. The market share of EMT is 

estimated to be 45% and its network covers 97% of the country with 4G internet. The 

call activities were recorded during active use of a mobile phone in the EMT network: 

outgoing calls and SMS messages; using internet or data services.  

Every telephone in EMT network has a randomly selected pseudonym ID which is not 

related to the user’s phone number and provides the respondent full anonymity. The 
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random ID remains the same for all of the respondent’s call activity records, even if he or 

she leaves Estonia and comes back at some other time which allows us to track the 

spatiotemporal behaviour of tourists [6, 7].  

Each call activity in the CDR database for the current study includes: (a) the randomly 

generated ID number of phone; (b) the time of the record; (c) location marked with Cell 

Global Identity of record. 

Different positioning methods can have many additional attributes describing the 

positioning results (e.g. positioning accuracy), but these three parameters are the 

minimum number of attributes needed for any spatial analysis. The method of data 

collection does, however, play a significant role in data quality (positioning frequency, 

accuracy). Compared with active positioning data, the spatial accuracy of passive mobile 

positioning data is much lower and the spatial interval is usually irregular and with 

longer “time gaps”. 

In analysis we compare three different methods for determining the usual environment 

with CDR data.  

 

3. RESULTS 

First, we demonstrate the results of defining usual environment with more robust but 

faster Density Based Spatial Clustering of Applications with Noise (DBSCAN) method 

[8]. In this manner we can use a rather universal approach to measure people’s usual 

environment. It is most commonly used to determine anchor points from GPS data, but 

also works well over a longer time period (such as one month) for mobile CDR data 

(Figure 1). However, this method is rather weak in describing functionality of 

movements and using in areas with mixed land use (suburb, industrial, business areas) 

[9].  

 

Figure 1. DBSCAN method for measuring usual environment with density of points 

[10]. 

Second approach for measuring usual environment is anchor point method, which is 

using more complicated algorithms to determine meaningful locations and activity space 

based on them [11, 12]. This is usually achieved by considering the spatial and temporal 

distribution of the data, and, wherever possible, the characteristics of functions (Figure 

2). An observation period of at least one month is required to determine the most likely 
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locations for home, work, education, summer home and transportation channels by 

considering the locations and times of phone usage, visitation frequency, regularity, and 

variety. In addition to meaningful locations, “less meaningful” regular visitation areas or 

secondary anchor points are also determined. 

 

 

Figure 2. Anchor point method for measuring usual environment [9] 

The third approach for defining usual environment is based on borders of administrative 

units. We compare distribution of CDR points on a level of a) local community (1-5 km); 

b) municipality (5-30 km), c) county (30-80 km). This method has less accuracy and has 

problems with measuring cross-border activities and selecting appropriate spatial 

resolution. The positive side of this method is compatibility with administrative unit 

based officials statistics.  

 

4. CONCLUSIONS 

We demonstrate the empirical results of using the described three methods for 

determining usual environment and defining domestic tourism in Estonia. We discuss 

about the theoretical, methodological and empirical strengths and weaknesses of these 

methods and about the practices in European Statistical System. 
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