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Table 3 Distribution by metropolitan areas of the proportion of business type

showing positive integration ratios

Metro- % % % %
politan Offices Shops Cafes, Night-
Area and and bars, clubs,
diverse stores restau- bars &
work rants
premises & offer
catering
acti-
vities
Champaign 13,22% 6,41% | 2,10% | 4,27%
Charlotte 9,40% | 4,08% | 2,53% | 2,96%
Cleveland 11,61% 577% | 2,20% | 2,84%
Edinburgh 4.12% 3,96% 3,41% | 3,01%
Las Vegas 4,85% 4.64% 2,62% | 7,48%
Madison 6,28% 7,72% 5,93% 6,21%
Montreal 15,86% 4,62% 2,81% | 4,51%
Phoenix 7,47 % 5,10% | 2,45% | 3,93%
Pittsburgh 9,49% 468% | 2,00% | 2,91%
Stuttgart 14,12% 4,99% 5,50% 6,23%
Toronto 9.27% 5,47 % 2,17% | 3,18%

nightlife related venues
services & &

18,75% | 19,51% | 7,14% | .3,04% | 25,00% | 18,75%
3,72% | 1528% | 4,63% | 16,67% | 3,70% | 12,99%
588% | 11,28% | 10,20% | 20,59% | 11,11% | 10,96%
492% | 526% | 159% | 3,85% | 14,29% | 0,00%
371% | 7,67% | 8,85% | 26,76% | 8,06% | 28,42%
10,19% | 833% | 6,25% | 0,00% | 0,00% | 11,90%
2,86% | 10,88% | 10,34% | 9,09% | 19,23% | 11,76%
747% | 12,84% | 8,49% | 2551% | 7,65% | 15,54%
7,01% | 14,44% | 9,28% | 24,24% | 7,02% | 1897%
8,70% | 10,13% | 5,88% | 42,11% | 0,00% | 15,38%
379% | 7,19% | 850% | 10,56% | 17,14% | 15,00%

% Y% % % % %o
Sport
venues
and

Public Monu- Private
mobility ments, trans-
infras- landmark port
tructures & services

heritage

Cine- Museums,
mas, art
concert galleries

theatres services

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

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.
Sdll, 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
rato 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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businesses frequency by integration ratio

Figure 5 Cleveland metropolitan area’s “cafes, bars, restaurants & catering activities”
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Figure 6 Pittsburgh metropolitan area’s “cafes, bars, restaurants & catering activities”
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Figure 7 Phoenix metropolitan area’s “museums, art galleries” businesses frequency by
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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 m?), 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 (6.400m?)
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.

Figure 8 Toronto metropolitan area’s 2008 integration ratio (per tile of 409.600 m?)
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Source: Own elaboration based on Yelp’s 11 Round Challenge dataset and comprising data from 2004 to 2017.
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Source: Own elaboration based on Yelp’s 11 Round Challenge dataset and comprising data from 2004 to 2017.

Source: Own elaboration.
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Conclusions

Theinitial data exploration presented in this papersought
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 aless 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.
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