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1. Introduction

With the rapid development of information and communica-
tion technologies, social networking sites and blogs have become
an enormous repository for rich user generated content (UGC)
(Thelwall et al., 2011). Information system scholars observed that
business intelligence has evolved from analysis of traditionally
structured business transaction data to studying unstructured and
real-time data, driven by the development of online search engines,
e-commerce, and social media (Chen et al., 2012). Among the exist-
ing collection of social media platforms, the Twitter microblog is
one of the most popular mediums that have been adopted by both
consumers and companies. Over half a billion Twitter messages
(tweets) per day are being recorded (Kirilenko and Stepchenkova,
2014; Krikorian, 2013), and a recent customer engagement tech-
nology study reported that Twitter is among the top three most
used social media platforms by US hotel and restaurant operators
(Kim and Connolly, 2013).

The prevalence of Twitter and its prodigious amount of UGC
creates important implications for the hospitality and tourism sec-
tor. Research has shown that online UGC has become an important
information source that exerts critical influence on customers’
brand perception, brand reputation, purchase decision making, and
profitability (Browning et al., 2013; Leung et al., 2013; Vermeulen
and Seegers, 2009; Ye et al., 2009, 2011; Zhang et al., 2010). Twitter
may be particularly susceptible to the effects of electronic words
of mouth (EWOM) due to its viral nature. According to Kwak et al.
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(2010) study, a tweet, if resent by a different user (retweeted), is
expected toreach anaverage of 1000 registered users. In three years
following Kwak et al.’s study, the total volume of daily tweets has
grown over ten-fold (Krikorian, 2013; Weil, 2010).

While the viral influence of Twitter messages makes it valuable
for firms to monitor and identify customer comments, the mas-
sive volume and high variance of real-time tweets has made that
task extremely time consuming, costly, and often manually impos-
sible (Chiu et al., 2015; Claster et al., 2013). Even though firms have
started to embrace Twitter as a marketing platform, because of
these obstacles, they often fail to extract much objective quantita-
tive feedback or establish competitive benchmarks (i.e. comparing
firm performance in social media against competitor performance)
from this available data.

Sentiment analysis, which is still a rather nascent arena, appears
to be a promising tool in solving the above mentioned problem.
This technique involves using algorithms to automatically extract
and classify text data into sentiment categories: positive, negative
and/or neutral (Chiu et al.,, 2015; Pang and Lee, 2008). As com-
pared to more traditional market research methods (e.g. surveys
or opinion polls), sentiment analysis not only has the advantage
of being more cost and time efficient in many cases, it is a non-
intrusive method to extract consumers’ opinions and sentiments in
“real-time”—avoiding recall biases generally associated with post-
consumption self-report measurements (Rylander et al.,, 1995).
Furthermore, sentiment analysis can provide a temporal sentiment
profile even on a second by second scale, which is not generally
possible for survey based market analysis to achieve.

In this study, we demonstrate the application of sentiment anal-
ysis using Twitter data to build low-cost and real-time measures
of hospitality customer attitudes/perceptions. Using a popular
tourism destination (Las Vegas, NV) as a case study, we cre-
ate a sentiment index for every Twitter account belonging to an
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integrated-resort property in the Las Vegas metropolitan area. The
ensuing sentiment metrics are then used to benchmark these firms
against one another, and compare their performance over time. The
metrics are also cross checked with external hotel-casino rankings
(i.e. TripAdvisor) to establish external validity. Discussion of the
usefulness of this business intelligence tool is provided, along with
potential limitations.

2. Literature review
2.1. Twitter and its applications

Since its inception in 2006, Twitter has become one of the most
influential microblogging platforms on the Internet (Akehurst,
2009; Thelwall et al., 2011). According to a recent article on Huffin-
gton Post, Twitter officially reported a total number of 218.3 million
“monthly active users,” or accounts in its 2013 October filing with
the Security and Exchange Commission (Grandoni, 2013). In the
United States alone, Nielsen (2012) estimated that in 2012, the
microblogging site had over 37 million users via personal com-
puter access, and about another 65 million via mobile devices. In
addition to its large user base, Twitter users show a high level of
engagement. Nielsen (2012) included Twitter among the top-three
sites in terms of users’ total time spent (with Facebook and Tumbilr).
A recent study conducted by the Pew Research Center also found
that 46% of Twitter users tweet on a daily basis (Dugann and Smith,
2013).

With its large user base and high engagement, Twitter has
increasingly been used by the hospitality and tourism industry
for promotion, distribution, marketing management, communi-
cation, and market research (Leung et al., 2013). When studying
the use of social media by the hotel industry in Hong Kong, Chan
and Guillet (2011) found that Twitter and Facebook were the two
most widely used social sites. The industry mainly used the sites
to promote discounted products and services, answering guests’
inquiries, and handling complaints. To a lesser extent, the sites were
also employed to engage guests and obtain business intelligence.
Twitter is also a popular social medium used by national destination
marketing organizations (DMOs) for marketing purpose. Examin-
ing the social media activities of eight top international tourism
destinations, Hays et al. (2013) uncovered that the DMOs gen-
erally posted more frequently on Twitter than on Facebook. The
researchers explained that Twitter structure was built for timely
updates and massive information broadcast. Due to the constant
updates on this platform, tweets by any given users can be rapidly
buried. As a result, organizations need to constantly refresh its
updates to remain visible.

In the area of market research, Twitter data tends to be utilized
more than those from other social media platforms. This is in part
because of Twitter’s more liberal data availability; Facebook mes-
sages are often not publicly accessible due to its stricter privacy
settings, and other platforms generally have smaller user pools
(Wang et al., 2013). The high utility of Twitter data for research
can also be attributed to its “people as sensor” network structure.
Twitter has a fundamentally open networking structure, which
allows its users to choose who they want to follow without seek-
ing permission (Weng et al., 2010). This open structure of Twitter
has made it into a “global pipeline for real time information shar-
ing and broadcasting” (Wang et al., 2011, p. 34). The interactions
among Twitter users can be viewed as a large network of sensors
that react to external and social events, thus making it particularly
suitable for studying the public opinions of these events (Kirilenko
and Stepchenkova, 2014).

Aside from its conceptualization as a sensor network, Twitter
is conducive for market research due to the internal architecture

of the messages. As a microblogging site, Twitter allows its users
to post messages of a maximum 140 characters in length. These
compact messages, also called “tweets”, capture the primary mean-
ing users want to express without much irrelevant content. The
unique function of hashtags, “#”, enables users to highlight the
key words in their messages or find other posts under certain key
words. Tweets can be forwarded (or “retweeted”) into a social net-
work of friends and contacts by the use of “RT<@username>" or via
“<@username>".The “@” symbol is used to identify tweets which are
addressed to a particular registered user (Cha et al., 2010). The con-
densed structure of tweets and Twitter’s unique functions make its
data a useful fit for content analysis and sentiment analysis, which
involves systematic reduction of content flow for the purpose of
quantitative analysis (Kirilenko and Stepchenkova, 2014).

Twitter has the advantage of capturing a rich amount of authen-
tic customers’ in-the-moment experience and sentiment (Capriello
etal.,2011; Dodds etal.,2011). As compared to traditional research
methods, such as surveys and comment cards, Twitter is a non-
intrusive research model that suffers less from bias associated
with recall and interactions with human subjects (Kirilenko and
Stepchenkova, 2014). Asur and Huberman (2010) note that the col-
lective wisdom on Twitter, if analyzed properly in a large enough
volume, can be more accurate than other techniques in extracting
information, such as surveys and opinion polls. Of course, Twitter
data has limitations. For example, Twitter users are not repre-
sentative of the general population, and Twitter posters are not
necessarily representative of the entire Twitter user base-Twitter
Inc. noted that 40% of users do not post any content. Boyd and
Crawford (2012) caution that researchers should understand, and
publicly account for, the limits of Twitter data set analyses.

2.2. Electronic word of mouth and its impacts

The attention social media receive from hospitality and tourism
practitioners not only can be attributed to its value for business
intelligence, but also to its powerful ability to spread word of mouth
(WOM) immediately on a large scale (Leung et al., 2013). WOM is
defined as informal communications among consumers concerning
a product, service or an organization, and it is distinguished from
those communications in which companies pass product knowl-
edge to consumers through massive media (Litvin et al., 2008).
Research has long recognized WOM as a trustworthy information
source independent from commercial influences perceived by con-
sumers (Leung et al., 2013). Traditional WOM and EWOM share a
lot of similarity. However, the latter has the ability to reach beyond
one’s immediate social circle and transcend the ephemeral nature
of offline WOM (Litvin et al., 2008). EWOM, often in the form of
online reviews and comments, can be easily archived, linked, and
searched. EWOM is increasingly important in shaping consumers’
product knowledge and perceptions (Litvin et al., 2008)

Athorough literature review on hospitality and tourism EMOW-
online review was conducted by Schuckert et al. (2015). Examining
50 relevant articles between 2004 and 2013, the researchers sum-
marized five thematic clusters within the literature: the effect of
online review on consumers’ buying, online response management
and consumer satisfaction, reviewer’s motivation, sentiment anal-
ysis, and critical attributes of online review. The researchers noted
more attention paid to the first two consumer-concentric topics
and more studies (60%) done in the hotel setting. EWOM is also
naturally integral with the social media literatures. After a compre-
hensive review on social media in tourism and hospitality, Leung
et al. (2013) pointed out that EWOM serves as a critical source for
consumer’s pre-trip travel planning, and can be generated through-
out their trip and post-trip phase.

As such, prior hospitality and tourism EWOM research can also
be classified in two perspectives, listeners’ and originators’ (Litvin
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et al., 2008). The studies from the listener viewpoint mainly focus
on the effect of EWOM on consumers’ attitudes and behavioral
intention during the planning phase. As Leung et al. (2013) noted,
because tourism and hospitality related products are intangible and
often costly, consumers tend to seek others’ opinions to reduce risks
associated with their decision making. Studies have shown that the
valence of the EWOM has significant impacts on consumers’ trust
(Sparks and Browning, 2011; Ladhari and Michaud, 2015), brand
awareness (Vermeulen and Seegers, 2009), and purchase inten-
tions (Mauri and Minazzi, 2013; Vermeulen and Seegers, 2009). The
number of reviews and the numerical rating also greatly affect con-
sumers’ perception, webpage visits, and booking behaviors (Sparks
and Browning, 2011; Ye et al, 2009, 2011; Zhang et al., 2010).
Furthermore, other information cues, such as source of reviews,
writing style, and reviewer’s expertise and personal identifiable
information, can play a significant role in affecting consumer’s deci-
sion making (Sparks et al., 2013; Xie et al., 2011). Based on these
observed contributions of EWOM to critical marketing outcomes,
Ghose and Ipeirotis (2009) posited that each snippet of UGC has
economic value, and organizations with more favorable consumer
evaluation can charge a price premium.

From the originator’s perspective, many studies focus on
consumers’ motivations for originating and spreading WOM.
Hennig-Thurau et al. (2004) found that the primary reasons for
consumers to speak on the Internet are their desire for social
interaction, economic incentives, concern for other consumers, and
potential to enhance self-worth. Similarly, Litvin et al. (2008) sum-
marized the findings of previous research, and suggested that the
motivations of consumers’ WOM behaviors include expressing pos-
itive feeling, discharging negative emotions, conducting altruistic
acts, reciprocating with others, and enjoying shared experiences.

Consumers’ active sharing can drastically change the course or
meaning of marketing messages that are set forth by the companies.
It is important for firms to closely monitor their social communica-
tions. This includes both the volume and the content, which enables
companies to quickly identify trends or crises (Hennig-Thurau et al.,
2010, 2013). Litvin et al. (2008) found that hospitality and tourism
companies can take advantage of EWOM sharing to create “buzz”
which amplifies their initial marketing efforts. This is achieved by
creating or advertising something interesting that can get con-
sumers talking. Research has supported the power of “buzz” with
evidence suggesting that exposure to online comments enhance
consumers’ brand awareness (Vermeulen and Seegers, 2009).

From the listeners’ perspective EWOM exerts substantial influ-
ences on attitudes, behaviors, and purchase intentions. From the
originators’ and sharers’ perspectives, hospitality and tourism
organizations can take advantage of consumer’s EWOM to build
marketing momentum centered on initial marketing activities.
Generally, more positive EWOM has a more positive impact on
consumers (Sparks and Browning, 2011; Vermeulen and Seegers,
2009; Ye et al., 2011). Sentiment analysis can be an effective tool
for measuring these outcomes.

2.3. Sentiment analysis

To extract consumers’ opinions and sentiments from a pool
of qualitative data is not a novel task for marketing researchers.
Traditionally, such a task can be performed by manual content
coding. Researchers examine the data thoroughly and comprehen-
sively, and develop their own sentiment categories independently.
Inter-rater reliability is then calculated to determine the degree
of homogeneity in their classifications. Divergent findings are dis-
cussed as an attempt to resolve disagreement (Gibbs, 2007). While
manual analysis can better detect nuances in the text (e.g. sarcasm
or implicit sentiments), it is highly time consuming and labor inten-
sive. With the rapidly increasing volume of online data, manual

analysis becomes pragmatically challenging, if not impossible. This
gives strong impetus to the rise of a new area of research, sentiment
analysis.

Sentiment analysis, also referred to as opinion mining, is a tech-
nique developed in the fields of artificial intelligence and natural
language processing. It is an information retrieval tool that can clas-
sify text into subjective categories (negative, positive, or neutral) or
measure sentiment strength (Pang and Lee, 2008; Thelwall et al.,
2010). There are two major steps in sentiment analysis: opinion
extraction and sentiment classification (Pang and Lee, 2008). Opin-
ion extraction is to differentiate subjective texts from factual ones,
while sentiment classification focuses on assigning opinion words
into different sentiment categories (Chiuetal.,2015). Opinion words
are words that express desirable (e.g. fantastic, amazing, etc.) and
undesirable (terrible, disgusting, etc.) states (Ding et al., 2008).

There are two common methods determining an opinion
word’s semantic orientation or subjective categories: corpus based
and dictionary-based approach (Chiu et al., 2015). Corpus-based
approaches involve using the syntactic and co-occurrence pattern
of alarge corpus (texts that are most representative of a document’s
content) in identifying sentiment category (Capriello et al., 2011;
Chiu et al,, 2015; Thelwall et al., 2011). For instance, Turney and
Littman (2003) determined a word’s semantic orientation by cal-
culating the strength of its association with a set of positive words
minus its association with a set of negative words. The associa-
tions were estimated by issuing a search engine query, and then
noting the query’s co-occurrence probability with the positive and
negative seed words.

A dictionary-based approach, also called a lexicon-based
method, uses a bank of pre-coded words to determine the text’s
semantic orientation (Chiu et al., 2015; Thelwall et al., 2011). For
example, Hu and Liu (2004) generated a set of adjective synonyms
and antonyms (opinion words) through bootstrapping process
using the WordNet dictionary. They then used this collection of
opinion words to predict the sentiment orientation of electronic
product reviews at a sentence level. The dictionary-based approach
typically counts the numbers of positive and negative opinion
words in a sentence. If positive opinion words prevail, the orienta-
tion of the sentence is positive and otherwise negative. Sentiment
analysis can be conducted not only at a sentence level, but also
at others levels: document-, paragraph-, or attribute-level. As the
level of granularity increases, so does its complexity. Attribute-
level sentiment analysis aims to associate opinions associated with
certain features (Chiu et al., 2015).

Sentiment analysis has been successfully applied in various
contexts, such as detecting influenza outbreak (Culotta, 2010),
determining overall trends in the level of happiness (Dodds et al.,
2011), predicting movie box office revenues (Asur and Huberman,
2010), and understanding some consumer opinions on tourism and
hospitality related products (Chiu et al., 2015; Claster et al., 2013;
Duan et al.,2013). Chiuetal. (2015) developed a Chinese sentiment
analysis method to extract opinions toward various hotel attributes
in Chinese blogs. Duan et al. (2013) employed the sentiment anal-
ysis technique to decompose user reviews into five dimensions
of SERVQUAL (i.e. tangible, reliability, assurance, responsiveness,
and empathy), and measured consumers’ sentiments toward hotel
service quality. They also included the five dimensions to deter-
mine their effects on consumer’s satisfaction and review generating
behaviors. Their study results showed that consumers’ sentiments
on tangibles had the strongest impact on both dependent out-
comes. In the tourism context, Claster et al. (2013) utilized the
technique to visualize the temporal sentiment fluctuations asso-
ciated with three tourist destinations: Thailand, Sri Lanka, and
Mexico. The researchers advocated sentiment analysis as a viable
tool to understand and benchmark tourist’s sentiments across
destinations.



K. Philander, Y. Zhong / International Journal of Hospitality Management 55 (2016) 16-24 19

The rising popularity of sentiment analysis in research can be
attributed to its unique advantages. First, as compared to man-
ual coding, computer-aided sentiment analyses are not only more
efficient, but also produce comparable results. Capriello et al.
(2013) compare the efficiency of manual content coding and two
computer-aided sentiment analyses techniques in analyzing 800
travel reviews of former farm stay guests. They found that all three
analyses produce similarly reliable results. Second, as compared
to traditional methods (e.g. surveys or focus groups), sentiment
analysis can effectively reduce cost, time, and manual labor by
using automatic algorithms to sort through text (Chiu et al., 2015).
Researchers contend that sentiment analysis, when used in analyz-
ing a free flow of user generated content, can discover dynamic and
unforeseen insights beyond the numerical rating of pre-determined
categories in surveys (Ghose and Ipeirotis, 2009). In addition, self-
report measurements, such as in satisfaction surveys, often suffer
from recall bias and question framing bias (Peterson and Wilson,
1992). Sentiment analysis of tweets can overcome these short-
comings, as Twitter users tend to post real time expressions that
reflect their in-the-moment experience.

Despite its advantages, sentiment analysis also has many draw-
backs. As Pang and Lee (2008) pointed out, sentiment analysis is
domain and event dependent. Words considered positive in one
domain might not be so in another area. Sarcasm is an obvious
example of this limitation. Despite its inherent disadvantages, the
technique still appears as a promising tool for researchers and
industry practitioners. Wang et al. (2013) reviewed previous stud-
ies, and reported that the analysis technique yields a rather high
accuracyrate (roughly 70% to 80% accuracy rate in training-test data
matching tasks). The objective of sentiment analysis is to obtain
useful insight from a large quantity of aggregated data, rather than
perfect classification of all data points.

3. Methodology

This study uses a dictionary-based method to analyze social
media microblogging data from Twitter. Data for this study was
acquired from the Twitter application programming interface (API).
The Twitter APl is a backend server that warehouses all individuals’
tweets and enables data collection by the public. The site allows
roughly the past week of historical data to be extracted from its
database (Twitter, 2015). While there are many methods that can
be used to mine this data, we follow an approach adapted from Elder
et al. (2012), and use the TwitteR package for the R programming
language (Gentry, 2013). We also use the most recent version of
Hu and Liu’s (2004) sentiment lexicon to determine the sentiment
orientation of the online text.

TwitteR provides a well-documented and accessible means to
extract data into a commonly used data mining statistical pro-
gram (KDnuggets, 2012). TwitteR is useful for many different data
mining procedures, but one form that can be particularly useful
to tourism firms is the searchTwitter function, which retrieves any
tweet containing a specified text string. This can, for example, be
used to identify any tweet mentioning a corporate Twitter account.
A searchTwitter query for “@hotelxyz” will return any tweet, by any
Twitter user, who mentioned that hotel’s username.

The data mining frame used in this study was to retrieve any
tweet that included an active integrated-resort username from the
Las Vegas metropolitan area. We define the scope of Las Vegas as
the Las Vegas Valley metropolitan area, and include only Twitter
verified accounts or non-verified accounts with at least 5000 fol-
lowers. Las Vegas is a useful market for examining this data mining
procedure since it contains a large cluster of different branded hos-
pitality firms that face similar market-wide conditions, and many
of these properties have a large number of Twitter followers. In

total, 34 properties (and associated Twitter accounts) were used
as part of this study. The list of accounts/properties is provided in
Appendix A, along with their Twitter account parameters.

To compare the social media satisfaction scores, a sentiment
index was built using the data mined tweets. The sentiment score
was constructed by scoring the tweet text for positive and negative
words using Hu and Liu’s (2004 ) sentiment lexicon. The sentiment
score followed method used in Elder et al. (2012), where each pos-
itive word added a point to the total score and each negative word
removed a point-there are no points added or subtracted for neu-
tral words. The properties were then compared on two criteria:
the average (mean) tweet sentiment score for any tweet that men-
tioned their corporate username (average score) and the ratio of
positively scored tweets to negatively scored tweets for any tweet
that mentioned their corporate username (ratio score). The average
score is defined more formally as,

n n
Average Scoreg; = E Posgit — g Neggit | /nre
i=1 i=1

where the average score at time=t is the difference between the
sum of positive (Pos) individual words appearing in tweet i of n total
tweets, and negative (Neg) individual words appearing in tweets
(also from i of n), divided by the total number of tweets, for any
tweet that mentions resort R.

The ratio score is defined more formally as,

i=1
Pf]' .
Ratio Scoreg; = y
> NTgie

where,

1 if Posgj; — Neggir > 0
PTgit = )

0 Otherwise

1 if Posgi-Neggi; <O
NTgie =

Otherwise

The ratio score is computed as the ratio of overall positive tweets
(PT) i of n at time ¢, to overall negative tweets (NT) i of n at time
t. More simply, in a given time period, the sum of all the positive
tweets for a given operator are compared to the sum of all neg-
ative tweets, and any neutral tweets are discarded. We illustrate
these two scoring methods with a short example of two hypo-
thetical tweets: 1) “Had a great time @ArialV. Liked the hotel
despite the noise at night,” and 2) “The @ArialV buffet was awful.”
Both these examples would be linked to the @ArialV corporate
account. The first tweet had two positive words (underlined) and
one negative word (italicized), and the second tweet has one neg-
ative word. The average score for @ArialLV would therefore be:
((24+0)—(1+1))/2 = 0, since there are two positive words in the
first tweet and none in the second, along with one negative word
in each tweet. The ratio score would be: 1/1 =1, since there is one
overall positive tweet and one overall negative tweet.

The average score provides a useful baseline to understand
each firm’s relative sentiment, while the ratio score provides a
more meaningful overview of the most polarizing opinions, since it
ignores tweets with sentiment scores of zero. The internal validity
of the scores is compared using Cronbach’s alpha, and concurrent
validity is tested by comparing the measures to online rankings
from travel review site, TripAdvisor, another source of EWOM.
While we expect some levels of positive correlation between all
of these metrics, we also expect a reasonable amount of variation
that reflects different response time, demographics, and indirect
measurement involved in a Twitter based interaction.
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Table 1
Property twitter sentiment scores.
Tweet Avg sentiment Avg sentiment Pos/Neg ratio Pos/Neg TripAdvisor TripAdvisor
volume score rank score ratio rank relative rank score (%)
Aria Las Vegas 1383 0.69 1 10.72 2 5 84
Tropicana Las Vegas 1033 0.69 2 11.10 1 13 80
Venetian Las Vegas 1295 0.68 3 8.66 6 3 85
Bellagio Las Vegas 806 0.66 4 9.60 5 2 88
Paris Las Vegas 424 0.64 5 9.90 4 18 73
Caesars Palace 1472 0.63 6 6.08 12 15 72
Red Rock Las Vegas 384 0.61 7 10.22 3 7 85
M Resort Spa Casino 350 0.59 8 5.96 14 N/A™ 87
Luxor Hotel & Casino 1701 0.58 9 6.10 11 21 60
Monte Carlo Resort 824 0.57 10 6.81 8 17 70
Wynn Las Vegas 1569 0.56 11 6.79 9 4 84
Treasure Island 454 0.55 12 6.66 10 19 72
Circus Circus 556 0.55 13 5.68 18 20 60
Flamingo Las Vegas 711 0.55 14 5.42 20 29 55
Palazzo Las Vegas 862 0.53 15 7.04 7 1 88
LVH Hotel & Casino 401 0.52 16 5.86 16 32 47
South Point Hotel 780 0.52 17 5.88 15 12 84
Stratosphere Hotel 930 0.52 18 6.05 13 26 66
Harrah’s Las Vegas 331 0.51 19 4.03 29 27 63
The Mirage 1418 0.51 20 4.90 25 6 84
The Cosmopolitan 1350 0.48 21 5.20 23 10 77
Rio Las Vegas 467 0.46 22 4.61 27 28 59
Mandalay Bay Resort 1682 0.45 23 5.78 17 11 74
NYNY Vegas 994 0.44 24 5.08 24 9 79
Palms Casino Resort 2059 0.42 25 5.24 21 16 66
Golden Nugget 428 0.42 26 3.13 31 14 79
Riviera Las Vegas 606 0.41 27 523 22 30 48
The Quad Las Vegas 196 0.41 28 2.57 34 33 43
Excalibur Las Vegas 633 0.41 29 5.53 19 23 60
Hooters Casino Hotel 187 0.40 30 4.64 26 31 55
Planet Hollywood 730 0.36 31 3.39 30 24 68
MGM Grand Hotel 2832 0.35 32 4.41 28 8 81
Hard Rock Hotel LV 1359 0.34 33 2.74 32 22 64
Bally’s Las Vegas 343 0.30 34 2.62 33 25 68

" The Bellagio changed their corporate Twitter account on October 8, from @bellagiolv to @bellagio, which yielded unreliable data for period 2.

™ M Resort was not ranked relative to the other listed resorts by TripAdvisor.

A pilot test of the data extraction and cleaning procedure was
conducted on August 16, 2013, which led to some analysis modifi-
cations. Based on findings from the pilot test, tweets that were sent
from certain source platforms were pre-screened, since there was a
high percentage of fake accounts that could be identified on certain
outgoing platforms (e.g. constant account activity over several 24 h
periods). Twitter is similar to other online sites in terms of false
reviews, such as Yelp or TripAdvisor, but the richness in data may
yield a more effective means to screen some of these false accounts.
If some valid accounts were eliminated as a result of this pre-
screening, we expect this bias to be consistent across all properties.
We expect this outcome to be much less biased than the alterna-
tive, as the overly positive “shill” accounts all favored properties
belonging to a single corporate entity. We also chose to remove
retweeted messages—a single message that was retweeted from
many accounts could bias the results toward a single user’s opinion.
In particular, this bias would lean toward celebrities and corporate
accounts with large numbers of followers that can retweet mes-
sages. After examining the tweets’ scores in the pilot data, several
words were then added to the lexicon to reflect commonly used
positive/negative words that were absent from the lexicon. These
were primarily short-hand abbreviations of full words (e.g. “thx”) or
emoticons (e.g. “:-)"), which may be a reflection of the 140 character
limit of Twitter comments.

Collection dates then continued on August 23, August 30,
September 6, and September 13 in 2013 (referred to as period
one) as the Twitter Search API allows for roughly the past week
of data to be extracted at a given time. After analyzing the period
one data, we chose to add an additional set of data collection points
on October 25, November 1, November 8, and November 15in 2013

(period two) for further tests of consistency. In total, 34,315 tweets
were mined during this procedure. There were 1083 tweets with
errors in decoding that were removed-this was primarily a result
of non-standard character use, such as accented letters in foreign
languages. A further 2765 duplicate tweets were removed, as the
multiple mining points of the Twitter API created the possibility
of redundancies. In total, 31,550 tweets were used in the ranking
analysis.

4. Results

The property sentiment scores over the eight weeks of data
collection are provided in Table 1. In general, positive sentiment
outweighs negative sentiment, as all firm had positive average sen-
timent scores, and positive ratio scores. On average, there were
928 tweets per account, with the MGM Grand account having the
most tweets (2832), and Hooter’s casino the fewest (18 7). While
many commonly known luxury brands such as Aria, Bellagio, and
Venetian appear in the top five average sentiment score rank, less
well known properties, such as Tropicana or the local market serv-
ing Red Rock and M Resort, also appear within the top ten. The
appearance of these firms suggests that these metrics are capturing
more information than simple views on hotel rankings. Indeed, Liu
(2012) describes sentiment as opinions, sentiments, evaluations,
appraisals, attitudes, and emotions, which is consistent with our
observations in analyzing resort tweets.

While the average score and the ratio score ranks had a strong
positive correlation with one another, Spearman’s p=0.893, n=34,
p<0.001, a close examination of the scores reveals that several
firms had meaningfully different ranks, depending on the metric.
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Given that average scores are positive, a higher number of tweets
that are neutral (sentiment score of zero) will reduce the aver-
age, but have no effect on the ratio score rank. This may explain
part of the difference in relative ranking. It is unclear if tweets that
score exceptionally high or low (i.e. multiple lexicon words) reflect
a stronger emotion, but this certainly could also be an explanation
of the difference in rankings. For example, properties that scored
relatively higher on the average score than the ratio score may
have a subset of customers with disproportionally strong feelings
of goodwill.

To examine the effectiveness of the sentiment scoring lexicon in
capturing week to week changes, we individually examined tweets
that appeared for properties with the highest and lowest average
scoring weeks of the study. The tweets in those given weeks were
reviewed by the authors for any consistent content themes that
may have face validity. To provide better context for the reader,
we describe the top three and bottom three average scoring weeks
that appear in the study for illustrative purposes-the date provided
reflects the data extraction date, and thus includes tweets up to
(roughly) seven days prior.

4.1. Positive events

The highest scoring extraction occurred on August 30 for Cae-
sar’s Palace (192 tweets). This week captured a promotion by Matt
Goss (a Caesar’s Palace performer), that allowed the winner to
attend his performance and after-party on the property, which pro-
duced many positive responses from accounts where the user did
not even appear to be in Las Vegas. For example, “@mattgoss @Cae-
sarsPalace Wow what an amazing prize.whoever wins will be so
lucky.goodluck everyone!”

The second highest scoring extraction occurred on November
8 for Red Rock Las Vegas (50 tweets). This casino, which gener-
ally serves local patrons rather than tourists, consistently scored
high during the study, but during this week it had many positive
tweets associated with promotion of an onsite event commemorat-
ing the 20th anniversary of the Ultimate Fighting Championship, for
example, “Celebrate 20 yrs of @UFC at @UItimatePoker Hall of Fame
Game w @ChuckLiddell @realroyce & more @redrockcasino 11/1”.

The third highest scoring extraction occurred on September 6 for
Harrah's Las Vegas (43 tweets). The scoring this week was buoyed
by a series of high scoring tweets regarding, “Toby Keith’s I Love
this Bar and Grill”, which contained positive lexicon words, but
may not have been directly used to describe sentiment and instead
are simply a reflection of the restaurant name. This is an impor-
tant example of limitations associated with sentiment analysis, and
the need to continue to refine algorithmic approaches in applied
settings.

4.2. Negative events

The most negative extraction occurred on November 8 for
Planet Hollywood (36 tweets). During this period, there were sev-
eral tweets remarking a looming feud between Britney Spears
(the recently announced Planet Hollywood headline act) and Paris
Hilton (whose has the same initials as Planet Hollywood). Unsur-
prisingly, given the subjects, the substantive meaning behind
these passionate observers remains somewhat undecipherable. For
example, one tweet said, “so will @ParisHilton so her support for
@britneyspears by doing a video or will the be jealousy over @phve-
gas by stealing intials at PH”.

The second most negative extraction occurred on October 25
for Bally’s Las Vegas (95 tweets), and provides good evidence of
Twitter data analysis’ ability to capture real time sentiment, with
an opportunity to qualitatively read tweets for more context. The
low score this week reflects many negative tweets associated with

a shooting that occurred at a nightclub located inside of Bally’s,
for example, “BREAKING: @LVMPD confirms three men shot inside
@BallysVegas. One suspect in custody.”

Lastly, the third most negative extraction occurred on November
1 for The Quad (23 tweets). The Quad was among the lowest rated
properties overall, with the second lowest tweet volume. As such, a
moderate increase in negative reviews associated with poor service
and on-site construction appeared to have affected reviews this
week. This example demonstrates the importance of having a rea-
sonably sized sample to gauge extreme events.

4.3. Validity tests

To assist in evaluating the content validity of the sentiment
metrics, we computed Spearman correlations of the properties’
rankings based on the average sentiment rank and the ratio
sentiment rank against TripAdvisor’s relative rankings of the hotel-
casinos and TripAdvisor’s average scores of the hotel-casinos from
May 2013. The average sentiment ranks have a moderate positive
correlation with TripAdvisor ranks, Spearman’s p=0.447, n=33,
p=0.009, and TripAdvisor scores, Spearman’s p=0.432, n=33,
p=0.012. Similarly, the ratio sentiment ranks have moderate pos-
itive correlations with TripAdvisor ranks, Spearman’s p=0.513,
n=33, p=0.002, and TripAdvisor scores, Spearman’s p=0.501,
n=33, p=0.003.

The moderate, but statistically significant levels of correlation
between the data mined sentiment metrics and the TripAdvisor
metrics appears to be in line with the expectation of a reasonable
amount of both convergent validity and discriminant validity. The
expected convergent and discriminant validities between the Twit-
ter and Tripadvisor metrics lie in the overlapping targeted users
and generated content across these two sites. The content on Tri-
pAdvisor is primarily hotel experience reviews written by existing
customers. However, Twitter circulates not only hotel reviews but
also any news regarding current events and marketing campaign.
The targeted users are any consumers, existing and prospective,
who have an interest in the hotel brands. Therefore, we expect
some degree of correlation between these new metrics and online
rankings, since both are indicative of the customer experience and
sentiment (convergent validity). However, aspects that are unique
to the Twitter medium (e.g. the public’s reactions to current events
and marketing campaigns) lead to the expectation that there will
still be some differences in relative rankings (discriminant validity).

Indeed, customer sentiment is a related but somewhat differ-
ent measure than customer satisfaction. Some tweets may reflect a
level of satisfaction from a consumed service, such as this positively
scored tweet to Aria’s Twitter account, “@AriaLV Absolutely loved
the rooms! Luxury!” While other tweets may be more accurately
described as an aspirational or perceptional comment, such as the
following positively scored tweet by a user seemingly outside of Las
Vegas, “@MGMGrand It is 40 degrees in the lovely city of Pittsburgh,
so YES, I wish I was in Vegas right about now!! #ilovemgmgrand”.
As compared to TripAdvisor scores, which appear to mainly reflect
customers’ hotel experience perceptions and amenities, Twitter
tends to capture a broader public opinion (including individuals
that have not visited the property) and their attitudes related to
wider topics (e.g. events or marketing campaigns indirectly related
to the properties).

4.4. Reliability tests

To better understand the reliability of the sentiment metrics,
Cronbach’s alpha was computed from week to week, and from
period one to period two (which each aggregated four weeks
of data). Cronbach’s alpha for the eight-item weekly average
sentiment score («=0.68), the two-item period sentiment score
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(a=0.59), the eight-item weekly ratio sentiment score (¢« =0.53),
and the two-item ratio sentiment score (a=0.50), were all below
the commonly used threshold of .70 (Hair et al., 1998)—though
the first measure was above the .60 threshold used for exploratory
research (Robinson et al., 1991). However, unlike typical scales, we
are attempting to develop a metric that can capture dynamic move-
ment of consumer sentiment in real time. We therefore find the
Cronbach alpha scores encouraging, in that there is a certain degree
of consistency (we are not observing purely statistical noise), but
there remains a reasonable amount of periodical inflection. We also
note that Cronbach’s alpha scores can be inflated by including a
higher number of items for comparison, which we have attempted
to limit in these analyses.

More stable measures of sentiment (not shown in Table 1)
could include metrics such as the net sum of sentiment scores
(ZL] Posg;; — Z:;] NegRit), where @=0.88 over eight weekly
scores and « = 0.79 from period one to period two; the sum of posi-
tively scored tweets (Zrzl PTR;¢), where v =0.88 over eight weekly
scores and « = 0.80 from period one to period two; and/or the sum
of negatively scored tweets (z:?:1 NTg;), where v =0.82 over eight
weekly scores and «=0.77 from period one to period two. These
more stable metrics may be useful by management in evaluating
performance longitudinally (e.g. long-term performance of a social
media staff or marketing campaigns), rather than as a comparative
measure relative to competitors, since the total volume of tweets
is an important component of their resulting impact.

5. Discussion

This study described the usefulness of sentiment analysis of
social media sites to hospitality operators. In particular, this study
demonstrated how Twitter data could be analyzed through a cost-
effective application to Las Vegas integrated-resort casino accounts.
The study showed that using a relatively straightforward scoring
algorithm with a publically available lexicon will yield a set of
sentiment metrics that have reasonable reliability and convergent
validity with external hotel rankings. As compared to Tripadvisor’s
ranking, the sentiment scores appear to be reasonably effective
at capturing real-time information: not only existing customers’
review on their hotel stay, but also the public’s buzz toward impor-
tant short-term events and marketing campaigns.

Our study contributes to hospitality and tourism literature in
several ways. First, this study makes a methodological contribu-
tion by demonstrating a new and innovative analytical method
in understanding the public’s sentiments toward hospitality firms,
using a large volume of Twitter text data. As social media empow-
ers consumers with more self-expression opportunities, hospitality
scholars have shown tremendous interests in consumers’ EWOM
behaviors. The existing literature mainly focuses on the motiva-
tions for and the effects of EWOM. Sparse is the work that attempts
to tackle the challenges of distilling business intelligence with large
quantities of online data.

While sentiment analysis has been touted as a promising tool to
uncover new knowledge from the massive volume of unstructured
data in many disciplines, it is rarely explored in the hospitality and
tourism context. Mostrecently, Xiangetal.(2015) applied text min-
ing to analyze a large volume of consumer reviews and identified
the key dimensions of hotel guest experience that are associated
with their satisfaction ratings. While their study summarized what
hotel guests talk about their experience (e.g. room, staff, breakfast
etc.), it did not capture how the guests feel about their stay in their
reviews. Sentiment analysis goes beyond simply extracting useful
information from text to extracting opinions and feelings embed-
ded in the text (Anbananthen and Elyasir, 2013). Using Las Vegas
integrated resorts as a case study, our study demonstrated that

resort operators can use Twitter sentiment analysis to construct
a set of valid and reasonably reliable metrics to capture the public’s
opinions. Sentiment analysis is not only restricted to Twitter data in
the resort context. It is also readily applicable to analyzing text data
from other online sources in other industries, such as restaurants
or tourism destinations.

From the hospitality operators’ perspective, sentiment analy-
sis enables hospitality companies to track public viewpoints on a
large scale by generating graphical summarizations of opinions.
It is a tool that can be used to visualize a trajectory of the pub-
lic buzz around a company by comparing changes in scores over
time and against other firms. By leveraging the temporal informa-
tion associated with Twitter data, hospitality marketing managers
can effectively identify potential trends and publicity crises and
thus take timely actions. Sentiment analysis also helps marketing
managers to detect and exclude “flames” (overly heated or antag-
onistic languages) in social communication, and provides support
to enhance antispam systems (Cambria et al., 2013). In this study,
the sentiment analysis revealed that some Las Vegas resorts are
clearly outperforming others in terms of engagement on social
media. Bally’s and Tropicana are both Las Vegas Strip properties
with similar amenities and TripAdvisor ratings, but Tropicana has
clearly outperformed Bally’s in terms of its presence on Twitter
and users’ willingness to engage with the brand through social
media.

Sentiment analysis can provide a quantifiable measure of
real-time marketing campaign impacts complementary to other
traditional research methods. Traditionally, the effectiveness of a
marketing campaign is evaluated through direct rating and brand
awareness tests using survey method or focus groups. While these
methods generate valid results, they can be costly, time consuming,
and require customers to rate categories that are pre-determined
by researchers or managers. Such a rating system might not nec-
essarily capture the responses that are personally meaningful to
customers, and almost certainly will suffer from self-selection and
recall bias. While the effectiveness of marketing campaign can be
also gauged by sales effect (Kotler et al., 2012), this method is often
used in the post-campaign period, and has a time lag between the
initial campaign and resultant sales. Unlike these methods, sen-
timent analysis is able to capture the real-time and naturalistic
publicity impacts of current campaigns from a vast consumer base.
For example, Caesars’ Palace saw a surge of positive sentiment in
August 2013 right after a promotion to attend a performers and
after-party. Sentiment analysis has the advantage of immediacy
and cost efficiency over the traditional methods, and it is a com-
plementary tool to justify the return on investment of marketing
campaigns.

There are many limitations to the use of sentiment analysis.
We note that the Twitter API provides a limited search capacity
regarding returned data volume and time frame. The tweets which
are in private setting are not retrievable through the API. Analy-
sis is limited to the extent that social media platform owners are
willing to share their data, or that data can be legally mined. Our
study focused on a specific category of hospitality firms (integrated
casino resorts), within a single market (Las Vegas, NV). Applica-
tion of this method in other industries or locations may lead to
different results, necessitating methodological modifications. For
example, small hotel properties may not have sufficient Twitter
volume to conduct such analyses, and sentiment analysis may
therefore be limited to large corporate accounts with well estab-
lished brands.

While the lexicon used in this study may have measurement
validity across a large sample of tweets, smaller samples or individ-
ual comments can be easily miscategorized. Future studies should
focus on improving the content validity of these text mining and
classification algorithms, and establishing rules of thumb to guide
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managers toward meaningful sample sizes. Where account men-
tions are infrequent, a more qualitative/ethnographic approach
to examining tweets may yield a richer understanding of con-
sumer attitudes and emotions. We caution that social media, and
Twitter in particular, may not be representative of a firm’s over-
all target market. Twitter users skew toward younger and urban
groups (Vaynerchuk, 2013), therefore managers should compare

demographics captured in Twitter mining to those that are rep-
resentative of their typical or target consumer. Indeed, Twitter
sentiment analysis certainly does not replace traditional market
research tools like guest satisfaction surveys, but it can be a useful
complementary tool.

Appendix A. Twitter account information

Twitter username Twitter name Followers Following Tweets Verified
account

@AriaLlV Aria Las Vegas 96,519 2871 5747 Yes
@BallysVegas Bally’s Las Vegas 12,478 3844 2150 No
@BellagioLV Bellagio Las Vegas 58,884 126 7071 Yes
@CaesarsPalace Caesars Palace 82,496 46,389 11,304 Yes
@CircusVegas Circus Circus 17,151 1559 6505 Yes
@Cosmopolitan_LV The Cosmopolitan 137,164 74,429 34,039 Yes
@ExcaliburVegas Excalibur Las Vegas 54,345 14,924 7098 Yes
@FlamingoVegas Flamingo Las Vegas 26,456 13,921 4691 No
@GoldenNuggetLV Golden Nugget 11,366 389 1139 No
@hardrockhotellv Hard Rock Hotel LV 63,108 3142 8342 No
@HarrahsVegas Harrah's Las Vegas 18,234 6712 2380 No
@HootersCasinoLV Hooters Casino Hotel 15,079 1606 7860 No
@LuxorLV Luxor Hotel & Casino 91,911 9910 15,475 Yes
@LVHHotelCasino LVH Hotel & Casino 29,741 22,503 6970 No
@LVStratosphere Stratosphere Hotel 9,300 399 6748 No
@MandalayBay Mandalay Bay Resort 78,788 8690 3788 Yes
@MGMGrand MGM Grand Hotel 101,395 6765 11,045 Yes
@MonteCarloVegas Monte Carlo Resort 64,229 143 12,059 Yes
@MResort M Resort Spa Casino 18,535 3857 12,301 No
@NYNYVegas NYNY Vegas 43,234 931 7661 Yes
@PalazzoVegas Palazzo Las Vegas 32,107 1803 4639 No
@Palms Palms Casino Resort 76,362 6958 9052 Yes
@ParisVegas Paris Las Vegas 23,944 9671 3860 No
@phvegas Planet Hollywood 54,983 28,517 8878 Yes
@quadvegas The Quad Las Vegas 10,064 5005 2393 No
@redrockcasino Red Rock Las Vegas 17,088 2065 3389 Yes
@RioVegas Rio Las Vegas 33,388 25,761 4544 No
@RivieraLasVegas Riviera Las Vegas 12,221 4636 24,229 Yes
@southpointlv South Point Hotel 15,248 12,674 3563 No
@TheMirageLV The Mirage 43,226 10,196 10,900 Yes
@Tlvegas Treasure Island 26,682 25,147 3024 Yes
@TropLV Tropicana Las Vegas 21,907 2612 15,058 No
@VenetianVegas Venetian Las Vegas 42,111 2295 4818 No
@WynnLasVegas Wynn Las Vegas 488,061 8583 9100 Yes

Note: Figures were recorded at the beginning of the study.
" The Bellagio changed their corporate Twitter account on October 8, from @bellagiolv to @bellagio, which yielded limited data for period 2.
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