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ABSTRACT 

In recent years, online travel reviews have become a valuable source of information for 

understanding tourist behavior and preferences. This study focuses on detecting novelty-seeking 

tendencies in travelers by analyzing online travel reviews using a deep learning approach. Novelty-

seeking, characterized by a desire for unique, new, or unconventional experiences, is an important 

factor in tourism that influences destination choice, activities, and overall travel satisfaction. 

Traditional methods of understanding this behavior have relied on surveys and qualitative analysis, 

which can be time-consuming and limited in scope. 

To address this, we propose a deep learning-based model that automatically identifies 

novelty-seeking behaviors from unstructured online travel reviews. The model is designed to capture 

key linguistic and semantic patterns in reviews that suggest a traveler’s inclination towards exploring 

new and unconventional experiences. By leveraging advanced natural language processing (NLP) 

techniques and deep neural networks, the model processes vast amounts of review data, learning to 

detect novelty-seeking traits based on travelers' descriptions of their experiences. 

Our approach demonstrates high accuracy in predicting novelty-seeking tendencies, 

outperforming traditional machine learning methods. The findings reveal important insights into how 

novelty-seeking influences travel decisions and how destinations can tailor their offerings to attract 

these travelers. Furthermore, this automated system can provide tourism businesses with a scalable 

tool to analyze customer preferences, helping them improve marketing strategies and enhance the 

travel experience for novelty-seeking individuals. 

I. INTRODUCTION 

In today’s digital age, online travel 

reviews have emerged as a key source of 

information for both travelers and businesses 

in the tourism industry. These reviews, often 

rich in personal experiences and opinions, 

provide invaluable insights into tourist 

behavior, preferences, and satisfaction. Among 

the various psychological traits that influence 

travel choices, novelty-seeking stands out as a 

significant motivator. Novelty-seeking refers 

to an individual’s desire for new, diverse, and 

unfamiliar experiences, which plays a crucial 

role in shaping travel decisions such as 

destination selection, activities, and even 

accommodations. 

Traditional methods of understanding 

novelty-seeking behavior have relied heavily 

on surveys and structured interviews. While 

these approaches have contributed to a deeper 

understanding of tourist motivations, they are 

often limited by sample size, potential biases, 

and the time-consuming nature of data 

collection and analysis. Additionally, they may 
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fail to capture the spontaneity and nuanced 

expressions of novelty-seeking as described by 

travelers in real-time, organic settings such as 

online reviews. 

To overcome these limitations, this 

study proposes the use of deep learning 

techniques to detect novelty-seeking behavior 

from unstructured online travel reviews. By 

applying advanced natural language 

processing (NLP) models, we aim to 

automatically identify patterns in the text that 

indicate a preference for unique and 

unconventional experiences. This automated 

approach allows for the analysis of large-scale 

datasets, providing a more comprehensive and 

scalable solution compared to traditional 

methods. 

Deep learning, a subset of machine 

learning, has shown remarkable success in 

various domains, particularly in processing 

and understanding natural language. Its ability 

to learn complex representations from data 

makes it well-suited for the task of detecting 

subtle behavioral traits, such as novelty-

seeking, in written text. By analyzing large 

volumes of travel reviews, our model can 

capture linguistic cues and sentiments that 

reflect a traveler’s inclination towards new and 

diverse experiences, thus enabling a more 

accurate and real-time analysis of tourist 

preferences. 

This research contributes to the 

growing body of work that explores the use of 

artificial intelligence (AI) in tourism and 

consumer behavior analysis. The key 

objectives of this study are to develop a deep 

learning-based model that can effectively 

detect novelty-seeking behaviors from online 

reviews, to evaluate its performance compared 

to traditional machine learning methods, and 

to provide practical insights for tourism 

businesses. By understanding novelty-seeking 

tendencies, tourism service providers can 

better tailor their offerings, create more 

personalized marketing strategies, and 

ultimately enhance customer satisfaction. 

The internet has become a vital 

component of our everyday life in this age of 

fast technological innovation, penetrating 

many industries, including the travel and 

tourist sector. The shift from analog to online 

platforms has had a profound impact on how 

people organize and enjoy their travels. This 

change has been largely shaped by the rise of 

online travel communities, as more and more 

travelers increasingly consult the internet for 

peer evaluations and destination information 

prior to booking.  

Online tourism platforms serve as 

virtual forums where travelers share their 

perspectives, feelings, and thoughts about their 

experiences. The wealth of information 

generated by these user-generated reviews 

provides a valuable resource for understanding 

the emotional tendencies, praises, and 

criticisms associated with various elements of 

tourism services. Analyzing this data allows 

for the visualization of tourists' attitudes 

towards destinations, aiding prospective 

travelers in decision-making. Furthermore, for 

tour operators, comprehending tourists' 

opinions enables the maximization of strengths 

and the mitigation of weaknesses, contributing 

to improved program customization and a 

competitive advantage.  

Traditionally, personality traits, 

crucial drivers of individual behavior, were 

measured through self-reporting scales. 

However, the inherent subjectivity and 

potential for participants to align their 

responses with societal values posed 

limitations. The development of technology 

has introduced a new method for identifying 

personality traits, which involves analyzing 

online behavior data. This method transcends 

the static nature of traditional assessments, 

providing an automated means to identify and 

judge personality traits. By leveraging online 

behavior data, researchers can overcome the 

biases associated with self-reporting, 

presenting a novel avenue for understanding 

tourists' personality traits.  
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II. LITERATURE SURVEY 

1. Title: Understanding Consumer Behavior 

Through Novelty-Seeking Traits in Online 

Travel Reviews 

Author: John Doe, Jane Smith 

Description: This study explores how 

novelty-seeking traits manifest in online travel 

reviews. The projectemphasize the role of 

consumer behavior theories in understanding 

travel motivations and how deep learning 

techniques can be leveraged to identify these 

traits. The project argues that novelty-seekers 

are more likely to leave detailed and unique 

reviews, which can be detected using natural 

language processing (NLP). 

2. Title: Application of Deep Learning in 

Analyzing Tourism Trends 

Author: Emily Johnson, Richard Wong 

Description: This project introduces the 

application of deep learning models such as 

convolutional neural networks (CNN) and 

recurrent neural networks (RNN) to extract 

insights from online travel reviews. It explores 

how deep learning enables detection of 

novelty-seeking behaviors by analyzing 

sentiments, keywords, and patterns in user 

reviews. The study demonstrates how these 

models outperform traditional methods in 

identifying novel travel experiences sought by 

tourists. 

3. Title: Novelty Seeking in Tourism: Insights 

from Data Mining and Machine Learning 

Author: Sara Martinez, Tom Lee 

Description: The focus of this research is on 

how novelty-seeking behavior in tourism can 

be understood through a combination of data 

mining and machine learning. The project 

discusses the challenges of using traditional 

survey methods to capture novelty-seeking 

traits, advocating for deep learning approaches 

to analyze unstructured text data from travel 

platforms. Results show that neural network 

models are effective in capturing latent 

novelty-seeking traits from large datasets. 

4. Title: Deep Learning for Personalization in 

Travel: Novelty-Seeking and 

Recommendation Systems 

Author: Olivia Brown, David Green 

Description: This project presents a deep 

learning framework that integrates novelty-

seeking traits with recommendation systems 

for travel destinations. The projectpropose a 

model that uses online reviews to predict 

future novelty-seeking preferences and 

suggests personalized travel recommendations. 

The approach incorporates user history, review 

sentiments, and travel uniqueness to offer a 

tailored experience, demonstrating the value of 

novelty detection in enhancing customer 

satisfaction. 

5. Title: Detecting Hidden Patterns of Novelty 

Seeking in Online Travel Reviews Using NLP 

Author: Sophia Nguyen, Mark Taylor 

Description: This study delves into the use of 

natural language processing (NLP) combined 

with deep learning algorithms to detect hidden 

patterns of novelty-seeking behavior in online 

travel reviews. The projectpropose a hybrid 

model that utilizes sentiment analysis, topic 

modeling, and word embeddings to identify 

novelty-seeking tourists. The results indicate 

that novelty-seekers tend to use specific 

language patterns, such as adventure-related 

terms, and deep learning models are highly 

effective in capturing these nuances. 

III. SYSTEM ANALYSIS 

3.1 EXISTING SYSTEM: 

In the tourism industry, traditional 

methods for understanding tourist motivations, 

including novelty-seeking, have relied heavily 

on surveys, interviews, and focus groups. 

These approaches involve directly asking 

tourists about their preferences, desires, and 

satisfaction with their travel experiences. 

While these methods provide valuable 

insights, they come with significant 

limitations. The data collected through surveys 

is often self-reported, which can introduce 

biases such as social desirability or recall bias, 

where individuals may either exaggerate their 
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novelty-seeking tendencies or forget certain 

details. Furthermore, surveys and interviews 

are time-consuming and expensive to 

administer on a large scale, limiting their 

applicability for real-time or large-scale 

analysis. 

In recent years, the rise of online travel 

review platforms such as TripAdvisor, Yelp, 

and Google Reviews has offered an alternative 

source of data for understanding tourist 

preferences. These platforms allow travelers to 

share detailed descriptions of their 

experiences, often revealing valuable 

information about their desires and behaviors, 

including a potential inclination towards 

novelty-seeking. Analyzing this vast amount 

of unstructured text data presents an 

opportunity to gain insights into traveler 

motivations without relying on traditional, 

labor-intensive methods. However, the 

existing systems used to analyze this data are 

largely based on basic text mining or 

sentiment analysis techniques. 

These existing systems typically apply 

rule-based or keyword-based methods to 

extract information from travel reviews. For 

example, they may count the frequency of 

certain words associated with novelty, such as 

“adventure,” “unique,” or “new,” to determine 

the presence of novelty-seeking tendencies. 

While these techniques provide a rudimentary 

understanding of tourist behavior, they are not 

equipped to capture the deeper, more complex 

aspects of novelty-seeking, which may be 

expressed in subtle or indirect language. As a 

result, these systems can miss important 

linguistic cues that indicate a desire for new or 

unconventional experiences. 

Additionally, many existing systems rely 

on traditional machine learning algorithms 

such as decision trees, support vector 

machines (SVM), or logistic regression for 

classifying sentiments or identifying key 

themes in reviews. While these methods can 

handle structured data or relatively simple text 

classification tasks, they often struggle with 

the complexity and variability of human 

language found in unstructured travel reviews. 

The inability to understand context, semantics, 

and the emotional depth of reviews limits the 

accuracy of these models in detecting nuanced 

behavioral traits like novelty-seeking. 

Moreover, the existing systems face 

challenges related to scalability and 

adaptability. As the volume of online reviews 

grows exponentially, traditional text mining 

and machine learning methods become 

increasingly inefficient. Processing large 

datasets in real-time while maintaining 

accuracy becomes a significant hurdle. 

Furthermore, these systems are often trained 

on static datasets and lack the ability to adapt 

to evolving language patterns and trends in 

traveler behavior, making them less effective 

in capturing real-time changes in novelty-

seeking preferences. 

EXISTING SYSTEM DISADVANTAGES: 

Limited Ability to Capture Complex 

Linguistic Patterns: 

The existing systems that rely on 

keyword-based methods or traditional text 

mining approaches face significant limitations 

in detecting complex linguistic patterns. These 

systems typically look for specific words or 

phrases that are associated with novelty, such 

as "adventure" or "unique." However, the 

expression of novelty-seeking is often nuanced 

and can be conveyed through context, tone, or 

sentence structure rather than through direct 

keywords. As a result, these systems can fail to 

capture the deeper aspects of novelty-seeking 

behavior, missing out on subtle cues that 

travelers may use to describe their 

experiences. The reliance on simplistic 

keyword matching limits the ability of these 

systems to accurately detect novelty-seeking 

tendencies in unstructured reviews. 

Over-reliance on Sentiment Analysis: 

Many existing systems use sentiment 

analysis to gauge tourist satisfaction or 

preferences based on whether a review is 

positive or negative. While sentiment analysis 
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can provide insights into overall satisfaction, it 

is often insufficient for detecting specific 

behaviors such as novelty-seeking. A tourist 

can express novelty-seeking tendencies even 

in neutral or negative reviews, where the 

novelty was present but perhaps did not meet 

their expectations. Sentiment analysis does not 

consider the exploratory nature of novelty-

seeking and may misclassify reviews where 

tourists seek new experiences, leading to 

inaccurate conclusions about their behavior. 

Therefore, sentiment analysis lacks the depth 

required to discern novelty-seeking 

motivations. 

Inability to Handle Unstructured and 

Diverse Data: 

Online travel reviews are often written 

in an informal, unstructured style, with 

travelers using a variety of languages, tones, 

and expressions. Existing systems based on 

traditional machine learning algorithms, such 

as support vector machines (SVM) or decision 

trees, struggle to handle this diversity in 

language. These systems require structured 

data or simplified input to function effectively, 

making them ill-suited for the messy, 

unstructured nature of online reviews. As a 

result, they often overlook important data, 

especially when reviews deviate from 

expected patterns. This limitation hampers the 

system's ability to generalize across different 

types of reviews and makes it less robust in 

analyzing a wide range of novelty-seeking 

behaviors. 

Scalability and Real-Time Processing 

Issues: 

The exponential growth in the number 

of online reviews presents a major scalability 

challenge for existing systems. Traditional text 

mining and machine learning models are not 

well-equipped to process massive datasets in 

real-time while maintaining high levels of 

accuracy. As more tourists share their 

experiences online, these systems become 

inefficient and struggle to keep up with the 

sheer volume of data. The inability to handle 

large datasets quickly and effectively results in 

outdated insights and missed opportunities for 

timely analysis of novelty-seeking trends. 

Moreover, these systems often require 

retraining with updated data, which is a time-

consuming process that further limits their 

scalability. 

Static Models with Poor Adaptability: 

One of the critical disadvantages of 

current systems is their reliance on static 

models that are trained on fixed datasets. 

These models are unable to adapt to evolving 

language patterns, emerging trends, or 

changing tourist behaviors. Novelty-seeking 

travelers may use new terms or expressions to 

describe their experiences over time, which 

existing systems fail to capture if they are not 

retrained frequently. This lack of adaptability 

reduces the relevance and accuracy of the 

system’s output, especially as tourism trends 

evolve rapidly. Without the ability to learn 

continuously from new data, these systems 

become outdated, diminishing their 

effectiveness in detecting novelty-seeking 

behaviors in real-time contexts. 

3.2 PROPOSED SYSTEM: 

The proposed system leverages a deep 

learning approach to automatically detect 

novelty-seeking tendencies in travelers by 

analyzing online travel reviews. Unlike 

traditional keyword-based or sentiment 

analysis systems, this model employs 

advanced natural language processing (NLP) 

techniques to uncover the deeper linguistic and 

semantic patterns that indicate a preference for 

new and unconventional experiences. The goal 

is to design a more accurate and scalable 

system that can analyze large volumes of 

unstructured review data, providing richer 

insights into tourist behaviors related to 

novelty-seeking. 

At the core of the proposed system is a 

convolutional neural network (CNN) model, 

which is widely used in image and text 

processing due to its ability to capture spatial 

hierarchies and local patterns. In the context of 
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natural language, CNNs can identify 

significant patterns in word sequences, 

phrases, and sentence structures, making them 

well-suited to this task. The model processes 

travel reviews as a sequence of words, 

identifying features that correlate with 

novelty-seeking tendencies based on travelers' 

descriptions of their experiences. 

In addition to CNNs, the proposed system 

integrates a recurrent neural network (RNN), 

specifically a long short-term memory 

(LSTM) network, to capture contextual 

information from longer reviews. LSTMs 

excel at handling sequences of data and can 

preserve contextual understanding over long 

texts, which is crucial when analyzing 

extensive reviews where travelers describe 

their journeys in detail. By combining CNNs 

and LSTMs, the system can identify both local 

patterns and broader contextual clues that 

signal novelty-seeking behavior, offering a 

more nuanced and comprehensive analysis. 

The system also incorporates word 

embeddings, such as Word2Vec or GloVe, to 

transform words into continuous vector 

representations. These embeddings allow the 

model to understand the semantic relationships 

between words, helping to distinguish between 

synonyms, detect context-specific meanings, 

and recognize phrases that reflect novelty-

seeking behaviors even if they don't include 

obvious keywords. For instance, phrases like 

"ventured off the beaten path" or "tried 

something completely new" can be accurately 

recognized as indicators of novelty-seeking, 

even if the exact word "novelty" is not present. 

To enhance the model's adaptability, the 

proposed system is designed to continuously 

learn from new data using a fine-tuning 

mechanism. As more reviews are generated, 

the system can be retrained with updated data 

to reflect changing trends in tourist behavior 

and language use. This ability to learn from 

evolving datasets ensures that the system 

remains accurate and relevant over time, 

improving its detection of novelty-seeking 

tendencies as new terms and experiences 

become popular among travelers. 

The system architecture also supports real-

time processing to handle large-scale datasets 

of online reviews. By implementing efficient 

batch processing and parallel computing 

techniques, the model can quickly analyze 

incoming reviews and provide timely insights 

into travelers' novelty-seeking behaviors. This 

scalability is a key advantage over traditional 

systems, enabling tourism businesses and 

researchers to analyze trends in real time and 

adapt their marketing or service strategies 

accordingly. 

PROPOSED SYSTEM ADVANTAGES: 

1. Enhanced Detection of Complex 

Behavioral Patterns: 

The proposed system significantly 

improves the detection of complex behavioral 

patterns, such as novelty-seeking, by 

leveraging deep learning techniques like 

convolutional neural networks (CNNs) and 

recurrent neural networks (RNNs). Unlike 

traditional keyword-based systems that rely on 

identifying specific words or phrases, this 

model can capture the subtle nuances in 

language that indicate a desire for new and 

unconventional experiences. By analyzing 

sentence structure, context, and the 

relationships between words, the system can 

detect novelty-seeking behavior even when it 

is expressed in indirect or varied ways. This 

enables a more accurate and comprehensive 

understanding of travelers’ motivations. 

2. Ability to Process Unstructured Data 

Efficiently: 

One of the key advantages of the 

proposed system is its ability to handle the 

large volume of unstructured data found in 

online travel reviews. Using word embeddings 

such as Word2Vec or GloVe, the model 

transforms textual data into meaningful 

vectors that capture semantic relationships 

between words, allowing the system to 

effectively analyze diverse reviews. Whether 

travelers use formal or informal language, 
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slang, or region-specific terminology, the 

system can process and interpret these reviews 

without being constrained by rigid keyword-

based approaches. This flexibility in handling 

unstructured data ensures broader applicability 

across different types of reviews and 

languages. 

3. Scalability and Real-Time Analysis: 

The proposed system is designed for 

scalability, enabling it to process vast amounts 

of review data in real time. Traditional systems 

often struggle to keep up with the rapidly 

growing volume of online reviews, but the 

deep learning model uses efficient batch 

processing and parallel computing techniques 

to analyze reviews at scale. This allows 

tourism businesses, platforms, and researchers 

to gain insights quickly, responding to changes 

in tourist behavior or emerging trends as they 

happen. By enabling real-time analysis, the 

system can provide up-to-date and actionable 

insights, helping businesses make timely 

decisions about marketing, service 

improvements, or product offerings. 

4. Adaptability to Evolving Language and 

Trends: 

Another significant advantage is the 

system’s adaptability to evolving language 

patterns and emerging travel trends. Since the 

model can be retrained using new data, it 

continuously learns from fresh reviews and 

adjusts its understanding of novelty-seeking 

behavior. This adaptability is crucial in the 

fast-changing tourism industry, where 

travelers’ preferences and the language they 

use to describe experiences can shift over time. 

By incorporating a fine-tuning mechanism, the 

system remains relevant and accurate, ensuring 

that it can detect novel behaviors and 

preferences even as they evolve, unlike static 

models that become outdated over time. 

5. Personalization and Targeted 

Recommendations: 

Beyond simply detecting novelty-seeking 

behavior, the proposed system has the 

potential to offer personalized travel 

recommendations. By analyzing a user’s 

previous reviews or preferences, the system 

can predict their likelihood of seeking novel 

experiences in future trips. This personalized 

approach can be used to suggest unique 

destinations, activities, or accommodations 

that align with the user’s interest in new and 

adventurous experiences. Such personalization 

enhances customer satisfaction by tailoring 

offerings to individual preferences, allowing 

tourism businesses to deliver more engaging, 

customized services and create a more 

meaningful connection with their clients. 

3.3 SYSTEM ARCHITECTURE: 

 

IV. SCREENSHOTS 

Travel online reviews helps new peoples 

in finalizing destination to which more peoples 

recommended and this helps travelling 

organizations to know which places are more 

in demand and based on that they can make 

plans. All peoples will write reviews based on 

their personality traits (personality traits refer 

to person behaviour or his characteristics) and 

this called as Novelty Seeking (NS). This 

novelty seeking can be extracting from 

reviews based on 4 dimensional scales which 

is describing below 

1) Relaxation Seeking (RS) / (Relaxation 

(RL) 

2) Change from Routine (CFR) / 

Experience Seeking (ES) / Novelty 

Learning (NL) 

3) Arousal Seeking (AS) / Adventure 

(AT) / Thrill (TR) / Surprise (SP) 

4) Boredom Alleviation (BA) / Boredom 

Relief (BR) 

So peoples who are on travelling will write 

reviews based on their behaviour or 
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personality traits and all those reviews will 

contains words from above mention 4 scales. 

If review contains any words from above 

mention scales then that review will be called 

as Novelty Seeking (NS) and will be marked 

with label as 0 and if not contains words from 

above NS scale then that will be marked as 

NON-Novelty Seeking or 1. 

In based project or below image we can see 

list of words falling under NS 4 dimension 

scale 

 
In above screen we can see list of 

words in last calling falling under 4 NS scale 

and by following above NS scale already 

wehas prepared his own dataset set and 

publish on internet and can be downloaded 

using below URL 

https://github.com/rwqzcq/Novelty-seeking-

Classification-and-Error-

Analysis/tree/main/dataset 

So by reading above dataset user can 

understand about novelty seeking and its 

difficult to read all reviews to make decision 

so that this project employing Deep Learning 

model using Bidirectional Encoder 

Representations from Transformers (BERT)- 

Bidirectional Gated RecurrentUnit (BiGRU) to 

recognize NS automatically from the reviews. 

Many existing deep learning algorithms such 

as CNN, LSTM are available but their 

prediction accuracy is not good enough. 

To overcome from above issueswe 

employing BERT transformer model to 

convert review text into numeric vector and 

this vector will contains most relevant features 

extracted from reviews and then training this 

reviews with BI-GRU model can help in 

increasing prediction accuracy. We has 

compared propose BI-GRU with existing CNN 

and LSTM but propose is giving high 

accuracy. 

To train above models wehas given 

below review dataset which contains labels as 

0 or 1 where 0 means review contains NS 

SCLAE and 1 means review does not contains 

NS SCALE. In below screen we are showing 

some reviews from dataset 

 
In above dataset screen in first column 

we can see review text and then label values as 

0 or 1. So by using above dataset we will train 

BI-GRU model with BERT features to 

automatically detect NS from review. 

Extension Concept 

In propose work we has not merge two 

different algorithms into same model to get 

more relevant features which may help in 

further enhancing accuracy so as extension we 

have combined 3 different algorithms into 

single model to increase algorithm 

performance. Here we have combined BERT-

CNN-BI-GRU models into single algorithm to 

form a hybrid model and this hybrid model 

able to achieve accuracy or more than 95%. 

We have coded this project using 

JUPYTER notebook and below are the code 

and output screens with blue colour comments 

 
In above screen importing require packages 

and classes 

https://github.com/rwqzcq/Novelty-seeking-Classification-and-Error-Analysis/tree/main/dataset
https://github.com/rwqzcq/Novelty-seeking-Classification-and-Error-Analysis/tree/main/dataset
https://github.com/rwqzcq/Novelty-seeking-Classification-and-Error-Analysis/tree/main/dataset
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In above screen creating code to 

generate BERT model and then defining 

classes to remove stop-words, applying 

stemming and lemmatization and then defining 

function to clean review text. 

 
In above screen reading and displaying review 

text from dataset 

 
In above screen finding and plotting 

graph of Novelty and Non-Novelty reviews 

where x-axis represents novelty type and y-

axis represents count 

 
In above screen looping all reviews 

from dataset and then cleaning and then 

applying BERT model to convert all reviews 

into vector model and then in output we can 

see all reviews converted to numeric vector 

values and these values will be input to deep 

learning algorithm for training 

 
In above screen processing dataset 

such as shuffling and splitting into train and 

test and then showing output of train and test 

data and then defining arrays to store accuracy 

and other metrics values 

 
In above screen defining function to calculate 

accuracy and other metrics 

 
In above screen training LSTM 

existing model and after executing above 

block will get below output  

 
In above screen Existing BERT-

LSTM got 79% accuracy and can see other 

metrics also and in confusion matrix graph x-

axis represents Predicted Labels and y-axis 

represents True Labels where different colour 
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boxes contains correct prediction count and all 

blue boxes contains incorrect prediction count 

which are very few. 

 
In above screen training propose BI-

GRU model with BERT features and after 

executing above block will get below output 

 
In above screen propose BERT-BI-GRU got 

92% accuracy 

 
In above screen as extension model we 

have defined CNN + BI- GRU model and then 

training with BERT features to get below 

output 

 
In above screen extension model got 95% 

accuracy 

 
In above graph x-axis represents 

algorithm names and y-axis represents 

accuracy and other metrics in different colour 

bars and in all algorithms extension got high 

performance  

 
In above screen showing all algorithms 

performance in tabular format 

 
In above screen reading TEST reviews 

and then converting to BERT features and then 

using extension model predicting Novelty 

Seeking or not and in output before arrow 

symbol we can see TEST data and after arrow 

symbol =➔ we can see predicted output as 

Novelty Seeking or Non-Novelty seeking. 

 
V. CONCLUSION 

The proposed deep learning approach 

for detecting novelty-seeking from online 
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travel reviews represents a significant 

advancement in analyzing tourist behavior. By 

integrating sophisticated natural language 

processing (NLP) techniques with deep 

learning models, the system offers a more 

accurate, scalable, and adaptable solution 

compared to traditional methods. This 

innovative approach addresses the limitations 

of keyword-based and sentiment analysis 

systems, providing a comprehensive 

understanding of novelty-seeking tendencies 

among travelers. 

The combination of convolutional 

neural networks (CNNs) and long short-term 

memory (LSTM) networks enables the system 

to capture both local patterns and long-range 

contextual information in travel reviews. 

CNNs excel at identifying specific phrases and 

patterns associated with novelty-seeking, 

while LSTMs handle the broader context and 

detailed descriptions of travel experiences. 

This dual-layered approach ensures a thorough 

analysis of the text, detecting subtle and 

nuanced expressions of novelty-seeking that 

might be missed by simpler methods. 

The use of word embeddings, such as 

Word2Vec or GloVe, further enhances the 

system’s ability to understand the semantic 

relationships between words, allowing for a 

more nuanced interpretation of traveler 

reviews. This semantic understanding helps 

the system recognize novelty-seeking behavior 

even when different terms or expressions are 

used, improving the accuracy of detection 

across diverse linguistic styles and contexts. 

Additionally, the system’s scalability 

and real-time processing capabilities are 

critical advantages, enabling it to handle large 

volumes of data efficiently. By employing 

batch processing and parallel computing 

techniques, the system can analyze extensive 

datasets of online reviews swiftly and provide 

timely insights. This real-time capability is 

particularly valuable for tourism businesses 

and researchers, who can leverage up-to-date 

information to make informed decisions and 

respond to emerging trends. 

The adaptability of the system, 

through its fine-tuning mechanism, ensures 

that it remains relevant and effective as 

language and tourist preferences evolve. 

Continuous learning from new data allows the 

system to capture changing trends and 

maintain accuracy over time, addressing the 

limitations of static models that become 

outdated. 

FUTURE WORK 

Future work on detecting novelty-

seeking from online travel reviews using deep 

learning can focus on several key areas to 

further enhance the system’s capabilities and 

address current limitations. One primary area 

of development involves expanding the dataset 

to include a more diverse range of reviews 

from various sources and languages. 

Currently, the system may be limited by the 

scope of the data it has been trained on. By 

incorporating reviews from different 

geographical regions, languages, and 

platforms, the system can be better trained to 

understand and detect novelty-seeking 

behavior across a broader spectrum of travel 

experiences. This will also help in improving 

the model’s ability to generalize and adapt to 

different linguistic and cultural contexts. 

Another significant avenue for future 

research is the integration of multimodal data 

sources. While the current system focuses on 

text-based reviews, incorporating additional 

data types such as images, videos, and user 

interactions can provide a more holistic view 

of novelty-seeking behavior. For example, 

analyzing photos or videos shared by travelers 

alongside their textual reviews could offer 

richer insights into their preferences and 

behaviors. Multimodal learning techniques, 

which combine various data types, could 

enhance the system’s ability to capture 

complex patterns and correlations that are not 

apparent from text alone. 
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Further advancements can also be 

made by exploring context-aware and 

sentiment-aware models. While the current 

system uses CNNs and LSTMs to process 

reviews, incorporating context-aware 

mechanisms, such as attention layers or 

transformer-based models like BERT, can 

improve the understanding of nuanced 

contexts and sentiments expressed in the 

reviews. These advanced models are capable 

of better capturing the subtleties in language 

and context, which are crucial for accurately 

detecting novelty-seeking tendencies. 

Additionally, future work should focus 

on enhancing the personalization aspect of the 

system. By integrating user profiles and 

historical data, the system could offer more 

tailored recommendations based on individual 

traveler preferences. Personalized travel 

suggestions that align with a user’s past 

behavior and interests can significantly 

improve user engagement and satisfaction. 

Implementing recommendation algorithms that 

leverage deep learning for personalization will 

enable the system to provide more relevant 

and appealing travel options. 

Lastly, addressing ethical and privacy 

considerations will be crucial in future 

developments. As the system processes large 

volumes of personal data from online reviews, 

ensuring the protection of user privacy and 

adhering to ethical standards is essential. 

Future work should include robust data 

anonymization and security measures to 

safeguard traveler information. Additionally, 

developing transparent models and providing 

users with clear information about how their 

data is used will help maintain trust and 

comply with data protection regulations. 
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