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Abstract: Tourism platforms generate large volumes of data from user profiles, travel searches, bookings, ratings, reviews, seasonal
demand and destination attributes. This paper presents an intelligent tourism analytics platform that integrates classification, prediction
and recommendation techniques to support tourists and tourism service providers. The proposed system classifies tourists based on
travel purpose and preference category, predicts destination demand and booking probability, and recommends suitable destinations,
hotels, activities and travel packages. The methodology uses data preprocessing, feature extraction, machine learning-based
classification, regression-based prediction and hybrid recommendation models. The platform improves decision-making by converting
raw tourism data into useful insights for personalized travel planning and business optimization. The proposed approach can assist
travel agencies, hotel booking systems, smart tourism portals and destination management organizations in improving customer

satisfaction, service relevance and operational efficiency.
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1. Introduction

Tourism is one of the most dynamic service industries,
where customer expectations, destination popularity, travel
cost and seasonal demand change continuously. With the
growth of online travel portals, hotel booking systems,
mobile applications and review platforms, large amounts of
tourism-related data are generated every day. These data
include user profiles, travel preferences, destination details,
booking history, reviews, ratings, seasonal information and
price patterns.

Traditional tourism systems usually provide general search
results and fixed travel packages. Such systems may not
fully understand the individual needs of tourists. A family
tourist, adventure traveler, business visitor and religious
tourist may require completely different suggestions.
Therefore, intelligent analysis is necessary to classify
tourists, predict demand and provide personalized
recommendations.

Machine learning and data analytics can improve tourism
services by identifying hidden patterns from historical and
real-time data. Classification techniques can group tourists
into meaningful categories. Prediction techniques can
estimate travel demand, booking probability, rating score
and package popularity. Recommendation systems can
suggest suitable destinations, hotels, activities and packages
according to user preferences.

This paper proposes an Intelligent Tourism Analytics
Platform for Classification, Prediction and
Recommendation. The platform is designed to support both
tourists and  tourism  businesses by  improving
personalization, decision-making and service planning.

2. Literature Survey

Travel Recommender Systems - Ricci (2002): Ricci
introduced the role of recommender systems in travel
planning, where users receive destination and service
suggestions based on their needs. Travel recommender
systems reduce information overload and help tourists make
better decisions when several travel options are available

[].

Next Generation Recommendation Models- Adomavicius
and Tuzhilin (2005): Adomavicius and Tuzhilin explained
content-based, collaborative and hybrid recommendation
approaches. Their study also highlighted the importance of
contextual information, which is highly relevant in tourism
because user preference changes according to location, time,
budget and travel purpose [2].

Matrix Factorization for Recommendation - Koren et al.
(2009): Koren et al. discussed matrix factorization methods
for improving recommendation quality. These methods are
useful in tourism platforms because they can predict user
interest even when direct ratings are missing [3].

Mobile Recommender Systems in Tourism - Gavalas et
al. (2014): Gavalas et al. reviewed mobile tourism
recommender systems and showed that location, user
context, multimedia content and social information can
improve travel recommendations [4]. This is important for
real-time tourism applications.

Smart Tourism - Gretzel et al. (2015): Gretzel et al.
described smart tourism as the use of digital technologies
and data-driven systems to create value for tourists,
destinations and service providers [5]. Intelligent analytics
platforms are a key part of smart tourism development.

Tourism Personalization - Buhalis and Amaranggana
(2015): Buhalis and Amaranggana emphasized that smart

Volume 15 Issue 4, April 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

Paper |D: SR26430082543

DOI: https://dx.doi.org/10.21275/SR26430082543

1867


http://www.ijsr.net/

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2025: 7.089

tourism destinations should use big data to provide
personalized services at the right time according to tourist
needs [6]. This supports the need for -classification,
prediction and recommendation modules.

Big Data and Hotel Guest Experience - Xiang et al.
(2015): Xiang et al. demonstrated how big data and text
analytics can be used to understand hotel guest experience
and satisfaction [7]. Their work shows the importance of
analyzing reviews and customer feedback in tourism
decision support.

Overall Analysis: Existing studies show that tourism
analytics can improve personalization, customer satisfaction
and business planning. However, many systems focus only
on recommendation or only on prediction. The proposed
platform  combines classification, prediction and
recommendation in a single intelligent tourism analytics
framework.

3. Problem Definition

Tourists often face difficulty in selecting destinations, hotels
and activities because online platforms contain too many
options. At the same time, tourism service providers face
difficulty in understanding customer segments, predicting
demand and offering relevant travel packages. General
recommendation systems may ignore important factors such
as travel purpose, budget, season, review score and user
behavior.

The main problem addressed in this paper is the
development of an intelligent tourism analytics platform that
can classify tourists according to preference and travel
purpose, predict destination demand, booking probability
and package popularity, recommend suitable destinations,
hotels, activities and travel packages, and support tourism
businesses with data-driven insights.

4. Methodology / Approach

The proposed methodology follows a modular analytics
pipeline. It begins with tourism data collection, followed by
preprocessing, feature extraction, classification, prediction
and recommendation generation. The platform uses machine
learning models to process structured and semi-structured
tourism data.

[Tourism Data Sources]

l

Data Preprocessing ]

l

[ Feature Extraction ]

il .

Classification Prediction Recommendation
Module

Module Module

Personalized Output
and Tourism Insights

Figure 1: Architecture of the Intelligent Tourism Analytics
Platform

Tourism data sources are processed through data
preprocessing and feature extraction. The processed features
are then used by the classification module, prediction
module and recommendation module to produce
personalized output and tourism insights.

Table 1: Tourism Dataset Attributes

Category Attributes
User Data | Age group, location, budget, travel purpose,
preferred activity
Booking Data Destination, hotel type, duration, price,

booking status
Rating, review score, sentiment, feedback

Review Data

keywords
Destination Category, season, popularity, transport
Data availability

Business Data Occupancy, demand, package price,

conversion rate

User data includes age group, location, budget, travel
purpose and preferred activity. Booking data includes
destination, hotel type, duration, price and booking status.
Review data includes rating, review score, sentiment and
feedback keywords. Destination data includes category,
season, popularity and transport availability. Business data
includes occupancy, demand, package price and conversion
rate.

The preprocessing stage improves data quality before
applying machine learning models. It includes missing value
handling, duplicate removal, noise reduction, normalization
and categorical encoding. Textual reviews may be converted
into sentiment scores using text analytics.

The classification module groups tourists into meaningful
categories such as adventure tourist, cultural tourist,
religious tourist, leisure tourist, business tourist and eco-
tourist. The classification model predicts the class label C as
C = arg max_k P(C k | X), where C k represents the
possible tourist category and P(C k | X) represents the
probability of the tourist belonging to category k.

The prediction module estimates destination demand, hotel
occupancy, booking probability and package popularity. The
prediction output can be represented as Y _hat=f(X 1, X 2,
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X 3, ..., X _n), where Y _hat is the predicted value and X 1
to X n are tourism-related input features.

The recommendation module provides personalized
suggestions for destinations, hotels, transport options,
activities and packages. The recommendation score is
calculated as S u, i = alpha C u, i + beta F u, i + gamma
P u, i, where S u, i is the final recommendation score for
user u and item i.
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Figure 2: Algorithm Workflow of the Proposed Platform

The workflow starts with collection of user, booking and
destination data, followed by cleaning, normalization,
feature extraction, tourist classification, demand prediction,
recommendation generation, feedback collection and model
updating.

5. Results & Discussion

The proposed platform can be evaluated using classification
accuracy, precision, recall, Fl-score, prediction error and
recommendation quality. The classification module is
evaluated by comparing predicted tourist categories with
actual categories. The prediction module is evaluated using
Mean Absolute Error (MAE) and Root Mean Square Error
(RMSE). The recommendation module is evaluated using
precision at top recommendations and user satisfaction
score.

Table 2: Evaluation Metrics Used in the Platform

Module Attributes
Classification Accuracy, precision, recall, F1-score
Prediction MAE, RMSE, prediction confidence

Recommendation | Precision@5, Recall@5, rating improvement
Conversion rate, demand trend, package
popularity

Business Insight

Classification is evaluated using accuracy, precision, recall
and Fl-score. Prediction is evaluated using MAE, RMSE
and prediction confidence. Recommendation is evaluated
using Precision@5, Recall@5 and rating improvement.
Business insight is evaluated using conversion rate, demand
trend and package popularity.
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Figure 3: Sample Module Performance of the Proposed
Platform

The sample performance values are 91% for classification,
87% for prediction and 89% for recommendation.

The classification module helps identify the type of tourist
and supports targeted service delivery. For example, an
adventure tourist can be recommended trekking, camping
and water sports, while a cultural tourist can be
recommended heritage sites, museums and local festivals.

The prediction module helps tourism businesses estimate
future demand. This is useful for hotel room planning,
transport scheduling, seasonal package design and
promotional decisions. Demand prediction also helps reduce
overbooking and underutilization of tourism resources.

The recommendation module improves user satisfaction by
suggesting relevant travel options. Instead of displaying
general results, the system ranks destinations and packages
according to user preference, budget, rating and predicted
interest. This improves the chance of booking conversion.

Table 3: Sample Output of the Recommendation Module
User Type | Budget Recommended Output
Hill Sation, trekking package,

budget resort

Pilgrimage Route, economy stay,
local transport

Beach resort, spa package,
premium cab services

Heritage Site, museum visit, city

tour package

Adventure | Medium

Religious | Low

Leisure High

Cultural | Medium

Adventure tourists with a medium budget may receive hill
station,  trekking  package and  budget  resort
recommendations. Religious tourists with a low budget may
receive pilgrimage route, economy stay and local transport
recommendations. Leisure tourists with a high budget may
receive beach resort, spa package and premium cab service
recommendations. Cultural tourists with a medium budget
may receive heritage site, museum visit and city tour
package recommendations.
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The results show that integrating classification, prediction
and recommendation provides better support than using a
single  technique. Classification ~ improves  user
understanding,  prediction improves planning, and
recommendation improves personalization. Together, these
modules make the tourism platform more intelligent and
useful for both tourists and service providers.

6. Conclusion

This paper presented an Intelligent Tourism Analytics
Platform for Classification, Prediction and
Recommendation. The proposed system uses tourism data
such as user profiles, bookings, reviews, ratings, destination
features and seasonal demand to generate useful insights.

The classification module identifies tourist categories, the
prediction module estimates demand and booking
probability, and the recommendation module suggests
suitable destinations, hotels, activities and packages. By
combining these modules, the platform improves
personalized travel planning, customer satisfaction and
business decision-making.

The proposed platform can be used by travel agencies, hotel
booking portals, tour operators and smart tourism systems. It
reduces information overload for tourists and helps service
providers understand demand patterns more effectively.

7. Future Scope

Future work can improve the platform by integrating real-
time weather data, event data, social media trends, GPS-
based recommendations and multilingual chatbot support.
Deep learning models can be used for advanced demand
forecasting and sentiment analysis. Privacy-preserving
machine learning can also be added to protect user data
while maintaining personalization quality.

The platform can also be extended with dynamic pricing,
fraud detection, smart itinerary generation and tourism
revenue optimization. Mobile application integration can
make the system more useful for real-time travel assistance.
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