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Figure 1  Spatial distribution of Businesses concentration in Toronto (per tile of 640 m2)

Source: Own elaboration based on Yelp’s 11th Round Challenge dataset and comprising data from 2004 to 2017.

Figure 2  Spatial distribution of Offices and diverse work premises in Toronto (per tile of 640 m2)

Source: Own elaboration based on Yelp’s 11th Round Challenge dataset and comprising data from 2004 to 2017.
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Fig. 3  Spatial distribution of Cafes, bars, restaurants & catering activities in Toronto (per tile of 640 m2)  

Source: Own elaboration based on Yelp’s 11th Round Challenge dataset and comprising data from 2004 to 2017.

Figure 4  Spatial distribution of Shops and stores in Toronto (per tile of 640 m2)

Source: Own elaboration based on Yelp’s 11th Round Challenge dataset and comprising data from 2004 to 2017.
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Table 3  Distribution by metropolitan areas of the proportion of business type 
       showing positive integration ratios

  Metro-
politan 
Area

Champaign 13,22% 6,41% 2,10% 4,27% 18,75% 19,51% 7,14% 13,04% 25,00% 18,75%

Charlotte 9,40% 4,08% 2,53% 2,96% 3,72% 15,28% 4,63% 16,67% 3,70% 12,99%

Cleveland 11,61% 5,77% 2,20% 2,84% 5,88% 11,28% 10,20% 20,59% 11,11% 10,96%

Edinburgh 4,12% 3,96% 3,41% 3,01% 4,92% 5,26% 1,59% 3,85% 14,29% 0,00%

Las Vegas 4,85% 4,64% 2,62% 7,48% 3,71% 7,67% 8,85% 26,76% 8,06% 28,42%

Madison 6,28% 7,72% 5,93% 6,21% 10,19% 8,33% 6,25% 0,00% 0,00% 11,90%

Montreal 15,86% 4,62% 2,81% 4,51% 2,86% 10,88% 10,34% 9,09% 19,23% 11,76%

Phoenix 7,47% 5,10% 2,45% 3,93% 7,47% 12,84% 8,49% 25,51% 7,65% 15,54%

Pittsburgh 9,49% 4,68% 2,00% 2,91% 7,01% 14,44% 9,28% 24,24% 7,02% 18,97%

Stuttgart 14,12% 4,99% 5,50% 6,23% 8,70% 10,13% 5,88% 42,11% 0,00% 15,38%

Toronto 9,27% 5,47% 2,17% 3,18% 3,79% 7,19% 8,50% 10,56% 17,14% 15,00%

Source: Own elaboration based on Yelp’s 11th Round Challenge dataset and comprising data from 2004 to 2017
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On the contrary “nightclubs, bars & nightlife offer”, 
and “cafes, bars, restaurants & catering activities” are 
found out to concentrate more venues with a lower 
level of integration, mostly negative, that being those 
where a higher proportion of residents than tourists 
posting reviews in such businesses. Still, the majority 
of businesses integration ratio values remain very 
close to 0 in all cases (being 0,000158214689460 the 
highest, and -0,007237375536728 the lowest). In term 
of business numbers, these categories also present the 
lowest proportion of businesses showing positive ratios 
(an average of 3%), what corroborates the finding of that 
there are more nightlife-oriented, and catering services-
oriented businesses where proportionally more residents 
than tourists go, and that those frequented by tourists are 
also frequented by residents in a very similar proportion. 
This distribution can be clearly seen in Figures 5 and 6 
(Cleveland and Pittsburgh respectively) distributions of the 
number of “cafes, bars, restaurants & catering activities” 
businesses by integration ratio distribution (next page).

As shown by both figures, there is a higher frequency of 

venues close to 0 values, and a large dispersion of very few 
businesses closer to the most negative of the values (far left 
of the horizontal axe).

Differences are observed when analysing frequency 
dispersion of more integrated categories such as Phoenix’s 
“Museums, art galleries” businesses group (figure 7, at 
next page), whose ratio dispersion is much smaller and 
better balanced between positive and negative values. 
As illustrated by Phoenix’s example below, businesses 
frequencies are distributed between smaller ratio values. 
Still, the overall distribution trend identified in figures 5 
and 6 is reproduced at a lower scale.

In applying, Pearson’s correlation coefficient, it has been 
found that there is a strong inverse correlation between the 
number of reviews registered per venue and the integration 
ratio R. In other words, the increasing number of reviews 
a business has, the lower ratio (closer to -1) the business 
will have. This is especially relevant when considering that 
residents’ level of interaction with businesses through social 
media is assumed to be lower than tourists’, as it appears 
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Figure 5  Cleveland metropolitan area’s “cafes, bars, restaurants & catering activities” 
      businesses frequency by integration ratio 

Source: Own elaboration based on Yelp’s 11th Round Challenge dataset and comprising data from 2004 to 2017.

Figure 6  Pittsburgh metropolitan area’s “cafes, bars, restaurants & catering activities” 
      businesses frequency by integration ratio 

Source: Own elaboration based on Yelp’s 11th Round Challenge dataset and comprising data from 2004 to 2017.

Figure 7  Phoenix metropolitan area’s “museums, art galleries” businesses frequency by
         integration 

Source: Own elaboration based on Yelp’s 11th Round Challenge dataset and comprising data from 2004 to 2017.
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that residents write more reviews on businesses’ profiles 
where the presence of tourists is lower. Only Madison and 
Edinburgh are exceptions to this rule, where absolutely no 
correlation has been found at a city level. The remaining 
metropolitan areas show diverse results, but “Shops and 
stores”, followed by “Cafes, bars, restaurants & catering 
activities”, and “Nightclubs, bars & nightlife offer”, are 
without any doubt the category where the businesses 
with more reviews are also the ones proportionally more 
frequented by residents.

Tourists and residents 
integration spatial distribution

 When displaying Z results at a city level for all cate-
gories, metropolitan areas with the higher amount of 
listed businesses show a clear integration tendency when 
visualized at tile zoom 15 (409.600 m2), particularly from 
the year 2015 as illustrated in figures 8, 9, 10 and 11 (next 
pages) with Toronto’s and Charlotte’s examples. On 
the other side, metropolitan areas with a lower amount 
of venues such as Montreal, Pittsburgh, Edinburgh and 
Stuttgart do not follow this trend and show fragmented 
results depending on the year analysed.

No significant pattern has been identified when analysing 
temporal evolution of functional category-associated 
ratios, except for the fact that those areas where airports 

are located seem to maintain a positive integration ratio. 
Also, no visible cluster of positive ratio that remains 
stable or whose extension increases can be identified at 
tile zoom 15. Results displayed at tile zoom 18 (6.400m2) 
are consistent with this and show significant differences 
among years and metropolitan areas without a clear 
pattern. The well-known Strip tourist area in Las Vegas 
is an exception as, as displayed below in figure 12 (next 
pages), it appears to increasingly concentrate tiles at zoom 
18 that show positive ratio. 

Results suggest that spatial integration for all categories 
(excepting international airports) increases over time, 
which implies a growing spatial dispersion of the tourist 
activity. This is consistent with the reviewed literature, 
where tourists-oriented spaces are stated to be integrated 
with the rest of urban functions. Still, it has to be noted that 
the lack of qualitative data doesn’t allow to presuppose 
any displacement of urban functions, as hinted by 
Judd's (1999) “tourist bubbles” conceptualization. Also, 
the differences in data amounts between metropolitan 
areas and functional categories seem to condition the 
identification of integration patterns. For this reason, 
the dataset analysed here could be complemented with 
additional big data sources oriented to different targets, as 
well as official tourist affluence statistics to reduce possible 
bias and contextualized the results obtained.
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Figure 8  Toronto metropolitan area’s 2008 integration ratio (per tile of 409.600 m2)

Source: Own elaboration based on Yelp’s 11th Round Challenge dataset and comprising data from 2004 to 2017.
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Figure 9  Toronto metropolitan area’s 2017 integration ratio (per tile of 409.600  m2)

Source: Own elaboration based on Yelp’s 11th Round Challenge dataset and comprising data from 2004 to 2017.

Figure 10  Charlotte metropolitan area’s 2008 integration ratio (per tile of 409.600 m2)

Source: Own elaboration based on Yelp’s 11th Round Challenge dataset and comprising data from 2004 to 2017.
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Figure 11  Charlotte metropolitan area’s 2017 integration ratio (per tile of 409.600 m2)

Source: Own elaboration based on Yelp’s 11th Round Challenge dataset and comprising data from 2004 to 2017.

Figure 12  Las Vegas metropolitan area’s 2017 integration ratio

Source: Own elaboration.



50 Vol. 8 - Nº 2. 2018

A. Cerdan, O. Romero. Location-Based Social Network Data for Exploring Spatial and Functional Urban Tourists and Residents Consumption Patterns. 35-52 / ISSN: 2014-4458

Conclusions

 The initial data exploration presented in this paper sought 
to analyse the level of integration between tourists and 
residents in several metropolitan areas. The methodology 
developed covers different phases that go from the initial 
geographical clustering of venues, to the identification 
of user types using a specially crafted algorithm based 
on several previous studies, and to the calculation of 
integration ratios, and that ultimately constitutes the most 
significant contribution to the research field. In this case, 
LBSNs have proven to be a source of a significant amount 
of data that, if used complementary with ground-based 
knowledge, give valuable knowledge about the urban 
tourism phenomenon. Though, the lack of structured data 
and the high amount of information require very specific 
methods to be developed ad-hoc for each different type of 
analysis.

Results were expected to show a similar functional inte-
gration level between tourists and residents as previous 
literature states that both user groups make a similar 
usage of the urban space, even if tourists confront specific 
constraints related to their short length of stay and limited 
budget. Although the obtained results appear to confirm 
that tourists and residents interact with the same type 
of business, further detail could be beneficial to avoid 
the loss of nuances in the quantitative treatment of text 
variables meant to be complementary, as it happens with 
the different tags used in categorising businesses. 

Additionally, results were also expected to show a higher 
concentration of the proportion of tourists in a less scattered 
area, as previous studies lead one to think. Despite this, 
tourist activity seems to increasingly spread in the urban 
space over time, without concentrating enough in specific 
areas to result in the loss of integration between tourists 
and residents. However, it can be argued that the source 
in which the research is based lead to bias due to the own 
preferences of its users who, as in any other LBSN, are 
also the content generators. Specifically, YELP promotes 
itself as being especially popular among locals, a premise 
consistent with the obtained results. Future research could 
contribute to overcoming this limitation by introducing 
alternative data sources to obtain additional data and 
different user profile types. Furthermore, it can also be 
discussed whether the dismissal of such an important 
amount of users has significantly affected the obtained 
results, and future research could be worthwhile to sharpen 
the first step of the algorithm presented here. Nevertheless, 
this initial exploration clearly allows the identification 
of delimitated areas that present a higher business con-
centration with a clear associated multifunctionality, in 
line with previous studies that outline this particularity of 
urban tourist destinations. It is therefore recommended 
to provide continuity to studies that incorporate big data 
as information sources, as they have proven to be able to 
provide new information that, in combination with others, 
can support tourism planning and management decisions.

References

Arizona Office of Tourism. (2016). Phoenix & Central Re-
gion Visitor Profile report. Retrieved from 

  http://www.stat.gouv.qc.ca/quebec-chiffre-main/
pdf/qcm2017_fr.pdf 

Ashworth, G., & Page, S. J. (2011). Urban tourism research: 
Recent progress and current paradoxes. Tourism 
Management, 32(1), 1–15. https://doi.org/10.1016/j.
tourman.2010.02.002

Batista e Silva, F., Marín Herrera, M. A., Rosina, K., Ribeiro 
Barranco, R., Freire, S., & Schiavina, M. (2018). Ana–
lysing spatiotemporal patterns of tourism in Europe 
at high-resolution with conventional and big data 
sources. Tourism Management, 68, 101–115. https://
doi.org/10.1016/j.tourman.2018.02.020

Brandt, T., Bendler, J., & Neumann, D. (2017). Social media 
analytics and value creation in urban smart tourism 
ecosystems. Information and Management, 54(6), 
703–713. https://doi.org/10.1016/j.im.2017.01.004

Burtenshaw, D., Bateman, M., & Ashworth, G. (1991). The 
European city. A western perspective. (2nd ed.). Lon-
don: David Fulton Publishers Ltd.

Edwards, D., Griffin, T., & Hayllar, B. (2008). Urban Tou-
rism Research. Developing an Agenda. Annals of 
Tourism Research, 35(4), 1032–1052. https://doi.org/
doi:10.1016/j.annals.2008.09.002

Fernández Güell, J. M., & López, J. G. (2016). Cities fu-
tures. A critical assessment of how future studies are 
applied to cities. Foresight, 18(5), 454–468. 

  https://doi.org/10.1108/FS-06-2015-0032

Florido Trujillo, G., Garzón García, R., & Ramírez López, 
M. L. (2018). En torno al concepto de sostenibilidad y 
su compleja aplicación al turismo. el caso del turismo 
urbano cultural. International Journal of Scientific Ma-
nagement and Tourism (2018), 269–302.

Füller, H., & Michel, B. (2014). “Stop Being a Tourist!” New 
Dynamics of Urban Tourism in Berlin-Kreuzberg. 
International Journal of Urban and Regional Research, 
38(4), 1304–1318. 

  https://doi.org/10.1111/1468-2427.12124

García-Hernández, M., de la Calle-Vaquero, M., & Yubero, 
C. (2017). Cultural heritage and urban tourism: 
Historic city centres under pressure. Sustainability 
(Switzerland), 9(8). 

  https://doi.org/10.3390/su9081346

García-Palomares, J. C., Gutiérrez, J., & Mínguez, C. (2015). 
Identification of tourist hot spots based on social 
networks: A comparative analysis of European 



51 Vol. 8 - Nº 2. 2018

A. Cerdan, O. Romero. Location-Based Social Network Data for Exploring Spatial and Functional Urban Tourists and Residents Consumption Patterns. 35-52 / ISSN: 2014-4458

metropolises using photo-sharing services and 
GIS. Applied Geography, 63, 408–417. https://doi.
org/10.1016/j.apgeog.2015.08.002

Getz, D. (1993a). Planning for tourism business districts. 
Annals of Tourism Research, 20(3), 583–600. 

  https://doi.org/10.1016/0160-7383(93)90011-Q

Getz, D. (1993b). Tourist shopping villages. Development 
and planning strategies. Tourism Management, 14(1), 
15–26. 

  https://doi.org/10.1016/0261-5177(93)90078-Y

Hayllar, B., & Griffin, T. (2005). The precinct experience: A 
phenomenological approach. Tourism Management, 
26(4), 517–528. 

  https://doi.org/10.1016/j.tourman.2004.03.011

Hayllar, B., Griffin, T., & Edwards, D. (2008). City Spaces-
Tourist Places: Urban tourism precincts. (B. Hayllar, 
T. Griffin, & D. Edwards, Eds.), City Spaces–Tourist 
Places. Butterworth-Heinemann. 

  https://doi.org/10.4324/9780080878270

Jansen-Verbeke, M. (1986). Inner-city tourism: resources, 
tourists and promoters. Annals of Tourism Research, 
13(1), 79–100. 

  https://doi.org/https://doi.org/10.1016/0160-7383 
(86)90058-7

Jansen-Verbeke, M. (1998). Tourismification of Historical 
Cities. Annals of Tourism Research, 25(4), 739–742. 
https://doi.org/10.1016/S0160-7383(98)00015-2

Jansen-Verbeke, M., & Ashworth, G. (1990). Environmental 
integration of recreation and tourism. Annals of Tou-
rism Research, 17(4), 618–622. 

  https://doi.org/10.1016/0160-7383(90)90034-O

Judd, D. R. (1999). The Tourist City. (D. R. Judd & S. S. 
Fainstein, Eds.). New Haven and London: Yale 
University Press.

Kádár, B. (2013). Differences in the spatial patterns of 
urban tourism in Vienna and Prague. Urbani Izziv, 
24(2), 96–111. 

  https://doi.org/10.5379/urbani-izziv-en-2013-24-02- 
002

Kannisto, P. (2018). Travelling like locals: Market resistance 
in long-term travel. Tourism Management, 67, 297–
306. 

  https://doi.org/10.1016/j.tourman.2018.02.009

Kuo, C.-L., Chan, T.-C., Fan, I.-C., & Zipf, A. (2018). 
Efficient Method for POI/ROI Discovery Using Flickr 
Geotagged Photos. ISPRS International Journal of 
Geo-Information, 7(3), 121. 

  https://doi.org/10.3390/ijgi7030121

Leung, R., Vu, H. Q., & Rong, J. (2017). Understanding 
tourists’ photo sharing and visit pattern at non-first 
tier attractions via geotagged photos. Information 
Technology and Tourism, 17(1), 55–74. 

  https://doi.org/10.1007/s40558-017-0078-3

Lew, A., & McKercher, B. (2006). Modeling tourist move-
ments: A local destination analysis. Annals of Tourism 
Research, 33(2), 403–423. 

  https://doi.org/10.1016/j.annals.2005.12.002

Li, D., Zhou, X., & Wang, M. (2018). Analyzing and 
visualizing the spatial interactions between tourists 
and locals: A Flickr study in ten US cities. Cities, 
74(January), 249–258. 

  https://doi.org/10.1016/j.cities.2017.12.012

Li, J., Xu, L., Tang, L., Wang, S., & Li, L. (2018). Big data 
in tourism research: A literature review. Tourism 
Management, 68, 301–323. 

  https://doi.org/10.1016/j.tourman.2018.03.009

MacCannell, D. (1976/2017). El Turista: una nueva teoría 
de la clase ociosa [The Tourist: a New Theory of the 
Leisure Class]. Editorial Melusina.

Maeda, T., Yoshida, M., Toriumi, F., & Ohashi, H. (2018). 
Extraction of Tourist Destinations and Comparative 
Analysis of Preferences Between Foreign Tourists and 
Domestic Tourists on the Basis of Geotagged Social 
Media Data. ISPRS International Journal of Geo-
Information, 7(3), 99. 

  https://doi.org/10.3390/ijgi7030099

Marine-Roig, E., & Anton Clavé, S. (2015). Tourism ana-
lytics with massive user-generated content: A case 
study of Barcelona. Journal of Destination Marketing 
& Management, 4(3), 162–172. 

  https://doi.org/10.1016/j.jdmm.2015.06.004

Mukhina, K. D., Rakitin, S. V., & Visheratin, A. A. (2017). 
Detection of tourists attraction points using Instagram 
profiles. Procedia Computer Science, 108(C), 2378–
2382. 

  https://doi.org/10.1016/j.procs.2017.05.131

Önder, I. (2017). Classifying multi-destination trips in 
Austria with big data. Tourism Management Perspec-
tives, 21, 54–58. 

  https://doi.org/10.1016/j.tmp.2016.11.002

Page, S. J. (1995). Urban Tourism. London: Routledge.

Page, S. J., & Hall, C. M. (2003). Managing Urban Tourism. 
Harlow: Prentice Hall.

Pearce, D. G. (1998). Tourist districts in Paris: Structure 
and functions. Tourism Management, 19(1), 49–65. 
https://doi.org/10.1016/S0261-5177(97)00095-2



52 Vol. 8 - Nº 2. 2018

A. Cerdan, O. Romero. Location-Based Social Network Data for Exploring Spatial and Functional Urban Tourists and Residents Consumption Patterns. 35-52 / ISSN: 2014-4458

Pearce, D. G. (2001). An integrative framework for urban 
tourism research. Annals of Tourism Research, 28(4), 
926–946. 

  https://doi.org/10.1016/S0160-7383(00)00082-7

Pranata, I., & Susilo, W. (2016). Are the most popular users 
always trustworthy? The case of Yelp. Electronic 
Commerce Research and Applications, 20, 30–41.

  https://doi.org/10.1016/j.elerap.2016.09.005

Rogerson, C. M., & Rogerson, J. M. (2016). Intra-urban 
spatial differentiation of tourism: Evidence from 
Johannesburg, South Africa. Urbani Izziv, 27(2), 
125–137. 

  https://doi.org/10.5379/urbani-izziv-en-2016-27-02-
  004

Sakoda, J. M. (1981). A Generalized Index of Dissimilarity. 
Demography, 18(2), 245–250. 

  https://doi.org/10.2307/2061096

Salas-Olmedo, M. H., Moya-Gómez, B., García-Palomares, 
J. C., & Gutiérrez, J. (2018). Tourists’ digital footprint 
in cities: Comparing Big Data sources. Tourism Ma-
nagement, 66, 13–25. 

  https://doi.org/10.1016/j.tourman.2017.11.001

Sapountzi, A., & Psannis, K. E. (2016). Social networking 
data analysis tools & challenges. Future Generation 
Computer Systems, 86, 893–913. 

  https://doi.org/10.1016/j.future.2016.10.019

Scherrer, L., Tomko, M., Ranacher, P., & Weibel, R. (2018). 
Travelers or locals? Identifying meaningful sub-po-
pulations from human movement data in the absence 
of ground truth. EPJ Data Science, 1–21. 

  https://doi.org/10.1140/epjds/s13688-018-0147-7

Shao, H., Zhang, Y., & Li, W. (2017). Extraction and 
analysis of city’s tourism districts based on social 
media data. Computers, Environment and Urban Sys-
tems, 65, 66–78. 

  https://doi.org/10.1016/j.compenvurbsys.2017.04. 
010

Shoval, N., & Raveh, A. (2004). Categorization of tourist 
attractions and the modeling of tourist cities: Based 
on the co-plot method of multivariate analysis. 
Tourism Management, 25(6), 741–750. 

  https://doi.org/10.1016/j.tourman.2003.09.005

Stock, K. (2018). Mining location from social media: A 
systematic review. Computers, Environment and Ur-
ban Systems, (May), 1–32. 

  https://doi.org/10.1016/j.compenvurbsys.2018.05. 
007

Vera Rebollo, J. F., López Palomeque, F., Marchena Gómez, 
M. J., & Anton Clavé, S. (2011). Análisis Territorial 

del Turismo y Planificación de Destinos Turísticos. (J. F. 
Vera Rebollo, Ed.). Valencia: Tirant lo Blanch.

Zhou, B., Tang, X., Zhang, H., & Wang, X. (2014). Measuring 
crowd collectiveness. IEEE Transactions on Pattern 
Analysis and Machine Intelligence, 36(8), 1586–1599. 
https://doi.org/10.1109/TPAMI.2014.2300484

Zhou, X., Xu, C., & Kimmons, B. (2015). Detecting tourism 
destinations using scalable geospatial analysis based 
on cloud computing platform. Computers, Environ-
ment and Urban Systems, 54, 144–153. 

  https://doi.org/10.1016/j.compenvurbsys.2015.07. 
006

Author’s Details

Aurélie Cerdan Schwitzguébel
aurelie.cerdan@cett.cat  

Oriol Romero Bartomeus
oriol.bartomeus@clarivate.com




