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Abstract. The advent of big data technology has introduced a duality of oppor-
tunities and challenges to the marketing of tourist destinations. The utilisation of
big data enables tourist destinations to differentiate themselves from their com-
petitors and rapidly attain a prominent position in the market, thereby conferring
substantial economic and social advantages. This paper mainly uses big data
technology to optimize the marketing strategy of tourist destinations. First, data
mining technology is used to extract key information such as tourist behavior and
preferences from multi-source data such as social media and travel platforms.
Secondly, combined with the forecasting model, the dynamic changes of tourism
demand are analyzed, the potential tourist groups are accurately predicted, and
the factors affecting the attractiveness of the destination are identified. This study
also applied machine learning algorithms to optimize precision marketing strate-
gies to improve tourist engagement and promote the promotion effect of tourist
destinations. In the experimental analysis part, the effectiveness of the optimiza-
tion strategy is verified by comparing the actual cases and performance indica-
tors.

Keywords: Personalized tutoring system, Neural network, Optimization
method, Learning path.

1 Introduction

The rapid development of the Internet and the advent of the era of mass tourism have
resulted in a notable shift in the way tourists obtain tourism information. In this new
landscape, traditional media such as newspapers, magazines and radio have faced chal-
lenges in maintaining their competitive advantage, audience reach and scope of influ-
ence. The Internet marketing system, which is based on big data technology, is currently
undergoing a process of maturation, resulting in the formation of a comprehensive mar-
keting channel and system [!l. The dissemination of information is significantly faster
and more extensive when using big data technology, which also enhances marketing
effectiveness through precise user analysis and targeted personalised communication.
Furthermore, the utilisation of big data-driven creativity, trending topic communication
and visual experience has introduced a novel interactive experience for the audience,
establishing itself as a highly valuable tool in the marketing of tourist destinations.
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As the tourism industry enters a phase of accelerated growth, the marketing of tourist
destinations has increasingly become a strategic priority. The extensive utilisation of
big data technology has opened up new avenues for the marketing of tourist destina-
tions. By employing data mining and user behaviour analysis, it is possible to reach
potential tourists with greater precision and to enhance the brand awareness and market
influence of tourist destinations [?. Nevertheless, numerous challenges persist in the
practical implementation of existing big data-driven marketing strategies. To illustrate,
the integration and sharing of data resources is inadequate, the evaluation system for
marketing performance is imperfect, there is a lack of comprehension and utilisation of
the fundamental value of big data, and the innovation of marketing forms and content
is an urgent necessity 3. It is therefore evident that the optimisation of big data tech-
nology applications in the marketing of tourist destinations, particularly the enhance-
ment of integrated marketing capabilities, the establishment of a rigorous performance
evaluation system and the promotion of innovative marketing content and formats, will
become pivotal strategies for tourist destinations to distinguish themselves in the con-
text of intense competition.

The conventional marketing models are based on experience and a restricted data
foundation, which makes it challenging to accurately comprehend the shifts in tourist
demand. The integration and analysis of multi-channel data, including social media,
online reviews, search engines and travel platform data, enables the application of big
data technology to provide tourism destinations with deep market insights. This allows
for the efficient allocation and accurate delivery of marketing resources . Further-
more, big data can forecast the evolving patterns of travel demand, enabling destina-
tions to enhance the provision of products and services and bolster their market com-
petitiveness [,

The objective of this study is to optimise the marketing strategy of tourism destina-
tions through the utilisation of big data technology, with a view to enhancing the effec-
tiveness of marketing activities through data-driven methods, thereby augmenting the
brand value and market influence of the aforementioned destinations. The research will
employ data mining, predictive analysis, sentiment analysis and other technologies, in
conjunction with case analysis and experimental verification, to investigate the poten-
tial applications and optimisation pathways of big data technology in the field of tour-
ism destination marketing.

2 Related Work

In the context of marketing tourist destinations, the promotion of said destinations con-
stitutes a pivotal element of the 4P theory. The 4P model was initially proposed by Jerry
McCarthy [® in the 1960s and comprises four fundamental elements: The four core el-
ements of the 4P theory are product, price, place and promotion. Subsequently, the 4P
theory has undergone further development and has become the fundamental framework
of marketing mix theory. As a crucial component of the marketing strategy, the promo-
tional aspect has a direct impact on the overall effectiveness of the marketing initiative.
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In their analysis and comparison, McKay et al. have determined that the form of adver-
tising is a significant determinant of advertising effectiveness.

Willians [ posited that the initial phase of destination positioning entails the creation
of an image of the destination that is not only based on its intrinsic characteristics but
also takes into account the needs and preferences of the target market. In their analysis
of the market positioning of different types of Korean golf tourists on tourist destina-
tions, Kim et al. ¥ considered the tourists' perception of the destinations in question.
Their findings indicated a similarity in the perception image of these tourists to the
destination. Mccleary et al. P! identified two principal categories of factors influencing
the image of tourist destinations external stimuli and the intrinsic characteristics.

3 Methodologies

3.1 Data Mining

Data mining is a foundational step of the entire model with the goal of extracting key
information from multi-source data. Multi-source data includes social media, travel
platforms, online reviews, and more. In order to effectively extract key information on
tourist behavior and preferences, Term Frequency-Inverse Document Frequency is
used (TF-IDF) analyzes visitor reviews and text data in social media to extract trending
topics and keywords. The formula is represented as Equation 1.

TF — IDF(t,d) = TF(t,d) x IDF(t), (1)

where TF (¢, d) represents the frequency of the word t in document d, and IDF (t)
represents the inverse document frequency of the word t, which is used to measure the
rarity of the word in all documents, and is calculated as Euation 2.

N

IDF(t) = log aepeay” )

The clustering algorithm was used to classify and group the behavior of tourists. K-
Means is a commonly used clustering algorithm whose goal is to minimize the squared
error within a cluster, denoted as Equation 3.

J=X5, erci 1x = il %, 3)

where C; is the i-th cluster and y; is the centroid of the cluster.

3.2 Travel Demand Forecast

The time series prediction model is employed for the purpose of forecasting the evolv-
ing dynamics of tourism demand, as evidenced by an analysis of historical data. In this
study, the autoregressive integrated moving average (ARIMA) model was employed
for time series analysis with the objective of forecasting future trends in tourism de-
mand. The ARIMA model is expressed as Equation 4.
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where y; is the time series value, ¢ and 6 are the autoregressive coefficients and
moving average coefficients, respectively, and €, are the error terms. HDFS (Hadoop
Distributed File System) is used to store large-scale data, which is highly fault-tolerant
and scalable, and is suitable for large-scale batch processing tasks. Use the MapReduce
programming model to work with large data sets. Split complex tasks into multiple Map
and Reduce steps and execute them in parallel to reduce the computing load on a node.

The application of tourism demand forecasting techniques enables the identification
of potential groups of tourists. In order to achieve accurate population prediction, a
logistic regression model is employed, which is primarily utilised for dichotomous
problems, such as determining the level of interest among tourists in a specific destina-
tion. The formula used to calculate the predictive probability for the model is expressed
as Equation 5.

1
P(y =1lx) = 1+e—(Bo+B1x1+Bnxn)’ ®)

where [ is the parameter of the model and x is the input feature vector.

Following the identification of potential groups of tourists, machine learning algo-
rithms are employed to optimise precision marketing strategies. In this study, the eX-
treme Gradient Boosting (XGBoost) algorithm was employed with the objective of en-
hancing the efficacy of marketing strategies. XGBoost is an ensemble learning method
that optimises the objective function through the boosting of a tree model, which can
be expressed as Equation 6.

Obj = Y1, 1y, 90 + le§=1 Q(fi) (6)

where [(+) is the loss function and Q(-) is the regular term, and the purpose is to
control the complexity of the model to prevent overfitting. Set the producer and con-
sumer of Katka to write data from data sources to Kafka topics in real time. Configure
a partition policy for Kafka to partition data based on data type and timestamp to im-
prove data transmission efficiency. Use Kafka's replication and Log compaction fea-
tures to ensure high availability and consistency of data transfer.

4 Experiments

4.1 Experimental Setup

In the experimental setup, the data is primarily sourced from the publicly available
TripAdvisor Dataset, which provides a multi-source platform comprising guest ratings,
reviews, and booking behaviour, thus illustrating how travellers experience and rate a
destination. The multi-source data set encompasses a range of travellers' behaviours,
preferences, reviews and points of interest, offering insights that can inform the opti-
misation of marketing strategies for tourist destinations.
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4.2  Experimental Analysis

Log loss is an important metric to measure the uncertainty of classification models,
especially for probabilistic output models. It evaluates the degree of deviation between
the predicted probability of the model's output and the true classification labels. Figure
1 shows a comparison of three different methods, the 4P theory, the Destinations
method, and the Log Loss of Ours, with the abscissa being the number of features. It
can be seen that with the increase of the number of features, the log loss of each method
gradually increases, which is consistent with the trend that the loss increases with the
increase of the number of features. This graph shows the variation of the losses of the
three methods with different numbers of features.
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Fig. 1. Log Loss Comparison of Different Methods vs. Number of Features.

The Fowlkes-Malallows index is an evaluation index used to evaluate the effective-
ness of clustering algorithms, especially for the task of clustering marketing customer
groups. It measures the harmonized average of accuracy and recall between classifica-
tion and real labeling.

Figure 2 shows a comparison of the Fowlkes-Mallows exponents for three different
methods, with the abscissa being the regularization parameter (A). With the change of
regularization parameters, the Fowlkes-Mallows index of different methods performs
differently in cluster analysis, and the effect of each method can be compared more
intuitively through this graph.
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Fig. 2. Fowlkes-Mallows Index Comparison of Different Methods.

The Shapley value evaluates the contribution of each input feature to the model's
prediction outcome. In big data marketing analytics, Shapley values can be used to as-
sess the importance of each feature in precision marketing. Figure 3 shows a compari-
son of Shapley values for three different methods. Boxplots provide the distribution of
each method on Shapley values, including medians, interquartile ranges, and possible
outliers, allowing for a visual comparison of the performance of each method in terms
of feature contribution.
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Fig. 3. Shapley Value Comparison of Different Methods.

5 Conclusion

In conclusion, our method has outperformed the traditional 4P theory and the Destina-
tions method on multiple evaluation indicators. In the comparison of Log Loss and
Fowlkes-Malallows, our method showed better accuracy and clustering performance,
while in Shapley value analysis, our method showed a higher feature contribution, prov-
ing its effectiveness in optimizing precision strategies. Future work could further ex-
plore more sophisticated machine learning models, as well as incorporate a wider vari-
ety of data sources including real-time social media stream data, to improve dynamic
responsiveness and personalized service levels of destination marketing strategies.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

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