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Abstract. Social media data has been rapidly applied as alternative data source
for tourism statistics and measurement in recent years due to its availability, easy
collection, good spatial coverage at multiple scales, and rich content. However,
frequent criticism towards the social media is the bias towards the population of
social media users leading to unknown representativeness of the entire popu-
lation. The purpose of this study is to cross-validate the reliability and validity of
visitation pattern of tourist destinations retrieved from the social media using
alternative independent data sources. The primary social media data is
TripAdvisor reviews of Florida attraction points, restaurants, and hotels. The
inferred visitation pattern was validated against two independent datasets:
cellphone tracking data and official visitor surveys. The validity was explored in
tourist origins, destinations, and travel flows. Repetitively, travel patterns
inferred from the social media were found strongly correlated to those from
cellphone tracking and surveys. The visitation data obtained from social media
was concluded to be reliable and representative.
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1 Introduction

The statistical measurement of tourism has been a vital task for all stakeholders in
tourism fields since its emergence in modern economy [1,2]. Historically, major
supranational organizations such as the United Nations Statistical Commission (UNSC)
and World Tourism Organization (WTO), along with national and regional tourism
entities have provided the official tourism data for public. However, this data largely
rely on conventional surveys resulting in inconsistencies across countries, costly data
collection, problems with respondents’ mobility, and variability in sampled population
[3–8]. The big data provided an alternative source of low-cost data tracing tourists’
movements, preferences, points of interests, behaviors and even expenditures [9],
together with novel data collection methodologies [10]. In the big data domain, social
media is particularly promising due to its availability, seamless collection, good spatial
coverage at multiple scales, and rich content [11], which has been convincingly
demonstrated in multiple studies [12–15].
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Meanwhile, frequent criticism towards the social media is the suggested bias
towards the population of social media users leading to unknown representativeness of
the entire population [16,17]. Complicating the issue, population representativeness
may vary time and across social media platforms [11]. The inherent bias of the social
media data has long been debated [18], yet the attempts to measure its extent are
extremely limited [19,20]. The purpose of this study is to cross-validate the reliability
and validity of visitation pattern of tourist destinations retrieved from the social media
with alternative independent data sources. The primary social media data is
TripAdvisor reviews of Florida attraction points, restaurants, and hotels. The inferred
visitation pattern was validated against two independent datasets: cellphone tracking
data and official visitor surveys.

2 Data and Methods

2.1 Social Media Data

We collected all TripAdvisor reviews of Florida attractions, hotels, and restaurants
(further – properties) published from January 2003 to October 2019. The collected
variables included reviewers’ self-reported place of living address, the total review
numbers, property location, and review date. The data was cleaned in the following
way: we (1) filtered out the abnormally active reviewers ranking in top 5%; (2) used
Google location API to geotag the reviewers’ place of living (at a city, county, state, of
country level); and (3) classified the visitors into three groups based on their origins,
that is, Floridians, USA domestic, and international. The home locations were kept with
at least a city granularity for Floridians, state granularity for domestic visitors, and
nation granularity for the international visitors.

Data cleaning resulted in a total of 2,162,249 reviews generated by 250,844
reviewers (visitors) to 51,525 Florida properties. Between the reviewers, 24.4% were
Floridians, 57.4% domestic, and 18.2% were international tourists. These groups
contributed 42.6%, 39.6%, 13.6% of reviews, respectively. Based on the visitors’
origin (place of living) and destination (location of the visited property), the database
was rearranged as a monthly visitation frequency for each visitor group in the origin-
destination (OD) format (see Table 1).

2.2 Cellphone Data

The primary independent dataset used for cross-validation was the trilaterated mobile
phone signal tower data provided by AirSage (www.airsage.com). The anonymized
data (over 8 billion records) covered Florida and adjacent areas from October 2018 to
September 2019 and was organized in a form of OD trip counts for visitors from
different home zones with a census tract granularity. The raw was preprocessed to filter
out non-tourism travels and aggregated at a monthly time scale. Then, data was sep-
arated into two market segments: Floridians and domestic visitors. The origins of the
domestic were aggregated at the state level. International visitors’ information was
largely unavailable in cellphone database and was excluded from research (Table 1).
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2.3 VISIT FLORIDA Survey Data

The secondary cross-validation dataset was the Florida Visitor Study survey from Visit
Florida (visitflorida.org). The annual survey is the premier reference guide on visitors to
Florida. These data largely rely on conventional survey tools such as questionnaires and
interviews. The data used in this study cover 2015–2018 and include quarterly statistics
on domestic and international visitors: the origins at a state and nation scales and the total
number of Florida visitors. The data on destinations visited in Florida is not provided; the
local Florida tourists is also not included. Data summary is provided in Table 1.

2.4 Methods

Based on data availability and spatial resolution, the validation methodology was as
follows:

– to validate the origins of Floridians inferred from the social media, their spatial
distributions were compared with the cellphone data. Pearson's r correlation
between the log-transformed paired data on the number of visits from each origin
was used to estimate the match between different data sources.

– in a similar way, to validate the origins of domestic visitors, the destination of
Floridians, and the travel flows of Floridians, their respective representations in
different databases were used.

3 Results

3.1 Validation of Trip Origins

The validation of the origins of Floridian travel was based on the social media and
cellphone data at a county resolution. The data on the top travel origins from both
datasets are shown in Table 2. The inferred numbers of trips (log-transformed) from

Table 1. The data used in this research.

Origin Destination Geo resolution Timeframe Time frequency

Social media data
Floridian Yes Yes County - County 2003–2019 Monthly
Domestic Yes Yes State - County 2003–2019 Monthly
Int’l Yes Yes Nation - County 2003–2019 Monthly
Cellphone data
Floridian Yes Yes Tract - Tract 2018.10–2019.9 Monthly
Domestic Yes Partial State - Tract 2018.10–2019.9 Monthly
Int’l No No Not applicable 2018.10–2019.9 Monthly
Survey data
Floridian No No Not applicable Not applicable Not applicable
Domestic Yes Partial State - Region 2015–2018 Seasonal
Int’l Yes Partial Nation - Region 2015–2018 Seasonal
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same origins estimated from social media and cellphone data are highly correlated
(r = 0.93, p < 0.001). The preliminary estimation implies that one TripAdvisor trip
approximately corresponds to 100 trip counts from the cellphone data (Fig. 1).

Validation of the origins of domestic US visitors was based on the comparison
between social media, cellphone, and survey data, at a state level resolution. The data
on the top 15 origin states provided in the Survey was compared with data from the
other two datasets (Table 3) and demonstrated high cross-correlation (Fig. 2). The data

Table 2. Top origin counties of Floridians

Origin N Trips
Cellphone

N Trips Social
media

Palm Beach 1,531,156 15,309
Hillsborough 1,435,614 13,325
Miami-Dade 1,205,709 12,986
Duval 1,147,412 8,711
Orange 1,128,544 14,447
Broward 866,250 15,048
Lee 830,158 9,218
Pinellas 816,220 10,156
Polk 757,789 4,618
Brevard 674,611 6,898

Fig. 1. Correlation of log (social
media) * log(cellphone) trip origin
counts

Table 3. Top origin states for the US domestic visitors

Origin State N Trips
Cellphone

N Trips
Social media

N Trips
Survey 2018

Georgia 834,620 30,639 11,935,176
New York 661,042 34,242 10,021,044
California 368,015 11,633 4,503,840
Texas 364,626 16,726 4,841,628
North
Carolina

326,272 15,850 5,292,012

New Jersey 277,725 16,661 4,729,032
Ohio 271,976 18,393 4,841,628
Pennsylvania 270,474 19,783 5,742,396
Alabama 266,281 7,955 5,404,608
Virginia 266,275 12,605 3,265,284
Illinois 261,418 18,124 5,517,204
Massachusetts 203,044 14,162 3,152,688
Michigan 200,719 13,589 4,278,648
Tennessee 175,951 12,853 4,616,436
Indiana 150,297 9,280 3,603,072
Maryland 141,362 8,943 2,927,496

Fig. 2. Correlations of origin
trip counts estimated from
three datasets.
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implies that one TripAdvisor trip count is equivalent to 100 trips inferred from the
cellphone data and 2000 trips inferred from Visit Florida survey, hence providing the
base to ranslate the social media and cellphone record data to real visitation data.

4 Validation of Destinations

Validation of the destination choices of Floridian travelers was based on data from
social media and cellphone, on a county level resolution. The comparative data for the
top destinations from both datasets are found in Table 4. The comparative numbers of
trips are highly correlated (r = 0.89, p < 0.0001) (Fig. 3). The preliminary estimation
implies that each trip count from the social media approximates 100 trip count from
cellphone data.

5 Validation of Travel Flows

The validation on the origin-destination travel flows of Floridians was based on data
from the social media and cellphones at a county level resolution. The number of trips
for the top network links are shown in Table 5. The number of OD trips are strongly
correlated (r = 0.72, p < 0.01) (Fig. 4). One travel estimated from the social media
approximates 180 travels estimated from the cellphone data.

Table 4. Top destination counties for Floridian
tourists.

County N Trips
Cellphone

N Trips
Social media

Orange 4,222,721 32,014
Miami-Dade 2,573,859 9,787
Hillsborough 1,878,658 8,779
Broward 911,854 8,149
Palm Beach 690,836 7,145
Polk 677,824 2,978
Duval 622,774 5,804
Pinellas 549,217 11,055
Osceola 534,319 5,746
Seminole 534,261 1,893

Fig. 3. Correlation of log (social media)
* log (cellphone). Floridian travelers only.
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6 Conclusions

We found that the social media is a reliable source of data on tourism visitations
representative not only of the social media users, but also of the general population.
The travel patterns extracted from social media are strongly correlated to those
retrieved from the cellphone tracking data and official tourist surveys. The reliability of
social media data is evidenced not only in the counts of tourists arriving from various
origins or going to various destinations, but also in the travel origin-to-destination
travel flows. A longitudinal comparison based on visitation temporal patterns in a
future study is suggested to improve the robustness of our results.

This strong correlation in addition implies the potential of social media to represent
the real visitation data by fusing the high-resolution social media with the overall
tourism measurements from the state or national tourism organizations. In our data, one
trip count from the social media approximately represents 2000 visitations from the
survey data.

The two high-resolution data sources used in this study, social media and cell
phone tracking, can both be used in visitation measurements. Notably, social media
data has lower granularity, especially in determining visitor origins. We however found
that the seemingly high resolution of the cell phone data can result in significant errors
in urban areas. In addition, very high costs of the cellphone data determine its primary
area of use in social media validation in key areas.

Table 5. Top OD flows for Floridian tourists

Origin - destination N Trips
Cellphones

N Trips Social
media

Palm Beach - Miami-
Dade

806,358 1,619

Hillsborough - Orange 699,457 3,606

Duval - Orange 339,657 2,187

Pinellas - Orange 326,103 2,286

Lee - Miami-Dade 325,180 622

Duval - Hillsborough 295,452 496

Orange - Hillsborough 284,670 1,314

Miami-Dade - Palm
Beach

234,129 1,109

Miami-Dade - Orange 224,680 3,748

Marion - Orange 222,944 668

Fig. 4. Cross-plot of log (Social media) *
log (cellphone)
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appro-
priate credit to the original author(s) and the source, provide a link to the Creative Commons
license and indicate if changes were made.
The images or other third party material in this chapter are included in the chapter’s Creative

Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder.
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