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Exploring tourist behavior using natural language processing: Evidence from tripadvisor reviews

1. INTRODUCTION

Tourist attractions are important components for
numerous fields of study about domestic and international
tourism [1]. Traveler reviews are one of the noticeable
resources for managers, researchers and travelers used to
evaluate the quality of a tour management and understand
customer decision-making [2]. In the dynamic context of
the tourism industry, understanding and adapting to
traveler behaviors and preferences is crucial for
destinations aiming to enhance their appeal and
competitiveness. The advent of digital platforms,
especially review sites like TripAdvisor, has opened a
treasure trove of user-generated content, offering deep
insights into tourists’ experiences and expectations [3].
Against this backdrop, this study employs topic
modeling—a text analysis method for identifying themes
within large textual datasets—to distill the essence of
tourists’ experiences on short-day tours in Southern
Vietnam. Utilizing NLP techniques and NMF, it aims to
systematically dissect TripAdvisor reviews to unearth
core topics reflective of tourist experiences [4, 5].
Southern Vietnam’s tourist attractions, with their rich
cultural heritage, historical significance, and natural
beauty, attract a global audience [6]. To maintain and
increase this allure, the local tourism industry must remain
attuned to the evolving desires of tourists. This
necessitates an understanding of the motivations behind
travel behaviors, well-captured by the push and pull
theory [7, 8]. This theory distinguishes between push
factors—internal motivations that compel individuals
towards travel, such as the quest for knowledge,
relaxation, or personal growth—and pull factors, which
are the destination's attributes that draw visitors, including
cultural sites, natural landscapes, and recreational
opportunities [9].

In the dynamic landscape of modern consumer
behavior, user-generated content (UGC) presents a potent
tool for researchers to delve into traveler expectations and
evolve tourism strategies [10]. UGC, encompassing
online reviews, social media posts, and other digital
artifacts created by consumers themselves, offers a real-
time window into the dynamic world of traveler
sentiment, desires, and experiences [11]. By using the
power of UGC, The Southern Vietnam tours through the
lens of traveler expectations and current strategies from
Vietham Adventure Tours can provide an updated
understanding about consumer behaviors [6]. By
combining UGC with TripAdvisor, related information
can be the foundation for optimizing operational and
marketing strategies in Southern tourism. Additionally,
identifying thematic threads within reviews can unlock
opportunities for niche marketing campaigns that resonate
with specific traveler segments, fostering a more tailored
and effective approach to attracting and engaging visitors

[5].

The push and pull theory was introduced by Dann in
1977 to understand consumer motivation and their
decisions in the travel industry [8]. The study articulated
travel motivation as a profound mental disposition

prompting individuals or groups to embark on travel. This
concept was clarified through the distinction between two
motivational forces, termed push and pull factors [7]. From
this perspective on travel motivation, push and pull factors
elucidate the reasons behind individuals’ decisions to travel
and their selection of specific destinations over others [16,
17].

Given this framework, this research seeks to address two
pivotal questions:

(1) What key topics emerge from TripAdvisor reviews of
Southern Vietnam’s short-day tours, and what do they reveal
about travelers’ experiences?

(2) How do these topics align with push and pull factors,
shedding light on the motivations and satisfaction of
travelers?

By answering these questions, the study aims to offer
actionable insights for tour operators and the tourism sector
to refine and enhance the quality of tourist experiences. This
effort seeks to not only elevate the attractiveness of Southern
Vietnam as a travel destination but also contribute to the
sustainable growth of the tourism industry in the region.

2. METHODOLOGY
2.1 Analysis method

Topic modeling is an analytical technique that mines
underlying themes from extensive text data, with various
algorithms offering unique advantages. Latent Semantic
Analysis (LSA) is an early technique that uses singular value
decomposition to identify relationships between words and
topics [12]. Probabilistic Latent Semantic Analysis (PLSA),
an advancement over LSA, incorporates a probabilistic
framework for topic discovery [13]. Latent Dirichlet
Allocation (LDA) further refines this process by assigning
probability distributions to both documents and topics [14].
Each method offers different pathways to extract thematic
structures within text corpora, useful for analyzing complex
datasets like customer reviews.

The study uses topic modeling, particularly the NMF
algorithm, to analyze TripAdvisor reviews for its ability to
efficiently distill large texts into distinct, interpretable topics
by identifying themes with non-negative weights [4]. This
feature makes NMF ideal for analyzing TripAdvisor
reviews, allowing for accurate alignment with the push and
pull framework. Through this method, the research
successfully extracted 10 distinct topics that represent the
core themes discussed by travelers in their reviews of
Vietnam Adventure Tours [22].

Following the extraction of these topics, the study applies
the push and pull theory as a theoretical framework to map
and interpret the topics. This dual approach enables a
nuanced understanding of the motivations behind travel
decisions and overall satisfaction with the travel experiences
provided by Vietnam Adventure Tours. By linking the
identified topics to push factors (internal motivations to
travel) and pull factors (destination’s attractions that draw
visitors) [7, 8], the research offers valuable insights into the
dynamics of traveler behavior and destination choice [21].
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Travel choices are not solely influenced by push or pull
factors; rather, they interact in complex ways to shape
travelers’ decisions. Push factors spark the desire to travel,
while pull factors determine the choice of destination [20].
Beyond guiding destination selection, the push-pull
framework highlights the role of travel in fostering
personal growth and social connections, with shared
experiences often leading to self-discovery and a sense of
well-being. Table 1 outlines key push and pull factors in
tourism.[17]. Table 1 below shows some main push and
pull factors in the tourism industry.

Table 1. Experiment results on each Algorithms Clustering

Factors  Tourism choice of destination

Push Cultural values; Convenience of facilities; Family
togetherness; Knowledge; Interest; Relaxation

pull Safety; Budget; Leisure; Activity; Nature;

Religion

2.2 Dataset Description

This research conducted a comprehensive evaluation of
17,337 TripAdvisor reviews concerning Vietnam
Adventure Tours, collected in November 2023. The
extraction process utilized the powerful programming
language Python, specifically employing Selenium and
Beautiful Soup for web scraping, alongside relevant
libraries [21]. These tools were crucial for collecting and
parsing extensive web data into a dataset rich in traveler
feedback, laying the groundwork for our analysis of
customer experiences on short-day tours in Southern
Vietnam. The comprehensive range of reviews forms a
solid foundation for using advanced NLP techniques to
reveal insights into traveler sentiments and preferences, as
detailed in Fig. 1.
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Figure 1. The process of analyzing data

The dataset includes TripAdvisor review attributes
such as reviewer IDs (‘NameReviewer’), origins
(‘ReviewerCountry’), travel types (‘TypeTravellers’),
likes (‘Like’), review dates (‘date_review’), detailed
reviews (‘FullReview’), ratings (‘Rating’), sentiments
(‘Sentiment’), and review lengths (‘ReviewLength’), as
shown in Table 2. It focuses on ‘FullReview’ for topic
modeling, offering a detailed insight into customer
feedback. Some popular words that appear in the
travelers’ feedback are shown in Fig. 3.
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Figure 2. The word cloud from tourists’ reviews

3. FINDINGS AND DISCUSSION
3.1 Topic Modeling with NMF

By using NMF analysis, the present study reveals a

spectrum of latent topics. These 10 distinct categories
encompass elements of visitor experience on short trips
organized by Vietnam Adventure Tours. These themes
highlight the diverse aspects of visitor enjoyment, revealing
the key factors contributing to positive sentiment and
satisfaction.

A detailed examination of the themes drawn upon the

insights gleaned from visitor reviews is presented below.

Table 2. Top 10 visitor reviews:

Topic RF
tour, recommend, highly, guide, informative,

1 amazing, knowledgeable, definitely, friendly,
funny

2 war, jackie, vietnam, tuan, experience, story,
veteran, tour, guide, personal

3 mekong, delta, day, boat, local, river, lunch, ride,
coconut, island

4 good, english, nice, guide, ele, food, tour, time,
friendly, spoke

5 great, day, time, experience, sense, guide,
humour, thanks, knowledge

6 trip, guide, enjoyable, ele, amazing, day, thank,
excellent, fun, friendly

7 tunnel, chi, history, half, visit, chu, went, visiting,
interesting, bus

8 lan, unicorn, highly, recommended, recommend,
funny, experience, guy, knowledgeable, guide
really, enjoyed, nice, funny, interesting,

9 interesting, interesting, tour, john, guide, helpful,
explained
lot, information, interesting, history, fun,

10 vietnam, learned, gave, culture,

tour
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The extensive analysis of TripAdvisor reviews has
yielded critical insights into the travelers’ experiences
travelers using Vietnam Adventure Tours. By applying
NMF topic modeling to the review content, this study not
only uncovers the core themes within traveler feedback
but also provides definitive answers to the research
questions initially posed. The extracted topics from the
reviews shed light on the multifaceted nature of travelers’
experiences [23]. The findings illustrate that travelers’
discussions revolve around a desire for enriching
experiences (topics #1, #8, #9), comfort and reliability of
facilities (topics #2, #4, #7), and engaging activities
(topics #3, #5, #6). Based on the exploration, the
suggestions are to increase the activities related to
Vietnamese culture and history during sau tir nay con
théng tin véd thoi gian bi bo x6t? Travelers can participate
in making traditional food such as steamed cassava with
coconut milk and understand the reasons why Vietnames
people have this food in this area. In addition,
understanding Southest history through hearing about the
war and unique activities in specific locations such as Cu
Chi and Ben Tre. These activities can strengthen
knowledge and the intellectual and emotional engagement
with the destination.

The alignment of these topics with push and pull factors
illuminates the motivations behind travelers’ decisions
and their satisfaction levels [24]. The intrinsic push
factors, such as knowledge acquisition and quality
facilities, drive travelers toward seeking out these tours.
Simultaneously, the extrinsic pull factors, like unique
activities and the opportunity for cultural immersion, play
a crucial role in destination choice, confirming the
theoretical framework’s applicability in the digital era of
travel reviews.

3.2 Mapping Non-negative Matrix Factorization topics
to push & pull theory

Through this innovative approach, ten topics are
grouped into a push and pull framework. These factors
reveal some main reasons that influence tourist decision-
making and travelers’ satisfaction.

(1) Push Factors — Knowledge: Among the identified
topics, topics #1, #8, #9 highlight the inherent human
desire  for intellectual enrichment and cultural
understanding. These topics resonate with tourists seeking
to delve into the rich tapestry of Vietnamese history and
customs, suggesting a strong intrinsic motivator beyond
mere sightseeing.

(2) Push Factors — Facilities: Topics #2, #4, #7 focusing
on the importance of tangible conveniences. These topics
reveal the critical role that reliable transportation,
comfortable accommodation, and well-maintained
facilities play in shaping a positive travel experience,
emphasizing the role of perceived risk reduction in
influencing travel decisions. Pull Factors — Activities:
Topics #3, #5, #6 show a preference for enriching
activities that promote cultural immersion and personal
growth, reflecting a shift towards authentic, educational
travel experiences in Vietnam. Push-pull analysis

underscores a demand for knowledge and high-quality
experiences, as highlighted by the influence of informed
guides (Fig. 4) and superior facilities (Fig. 5) on tourist
satisfaction. These points stress the value of focusing on
educational content and excellence in operations to meet and
exceed short-day tour expectations, as shown in Fig. 6.
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Figure 5. A traveler’s review their positive experience about the
knowledge they have from a tour [26]

Beyond the push factors, the research illuminates the
potent pull factors that draw tourists to heritage experiences.
The analysis reveals a strong desire for meaningful activities
directly related to Vietnamese culture and history (#3, #5,
#6). These topics showcase the growing preference for
experiential tourism, where travelers seek to engage in
activities that offer deeper understanding and a
transformative connection with the local culture (Fig. 7).
This trend creates great potential for tourism stakeholders to
construct unique and real experiences that connect with
today’s sensitive visitors.

Figure 6. A traveler’s review of their positive experience about
the knowledge gained from a tour [26]

The application of push and pull factors in understanding
tourist behavior presents a nuanced framework that enriches
the theoretical discourse on travel motivation [24]. The
study’s findings affirm the relevance of Dann’s push and pull
theory within the context of modern tourism, particularly in
the realm of digital consumer feedback. By demonstrating
how distinct topics are extracted from online reviews map
onto push and pull factors, this research contributes to a
deeper understanding of the dynamic interplay between a
traveler’s internal desires and the external attributes of a
destination [25]. It underscores the theory’s adaptability in
deciphering the complex motivations behind why people
travel and how they select destinations, enriching the
academic dialogue on tourism studies.
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4. CONCLUSION

This study on Vietnam Adventure Tours, while
insightful, is limited by the length of the research.
Therefore, its reliance on TripAdvisor reviews and NLP
techniques potentially misses the full spectrum of tourist
experiences and subtler insights. It also overlooks broader
aspects of tourist behavior, such as decision-making and
satisfaction. Future research should expand using other
techniques such as LDA and LSA and employ advanced
analytical methods for a more thorough understanding of
Southern  Vietnam tourism, improving destination
management.
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