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Abstract:

The rapid growth of social networking platforms has transformed the way people communicate and share information across
the world. Social media platforms generate massive amounts of data daily, creating opportunities for extracting valuable
insights and understanding user behavior. Popular platforms such as Twitter and Facebook have become important sources
of information where users express opinions, share experiences, and interact with communities. Social network analysis
plays a significant role in identifying relationships, discovering patterns, and understanding interactions among users. This
paper presents a geographical-based approach for analyzing Twitter and Facebook profiles and activities. The proposed
system enables users to select specific geographic locations and collect social media data from those regions. By analyzing
tweets, comments, and user interactions, the system identifies user interests and behavior patterns. The study focuses on
applying big data analytics techniques to extract meaningful information and support effective social media analysis.
Keywords: Social Network Analysis, Topic Modeling, LDA, PLSA, Social Media Mining, Geographic Analysis, Topic
Clustering, Big Data Analytics

1. INTRODUCTION

Social networks are web-based platforms that enable users to create public or semi-public profiles and interact with other
users within an online environment. Social networking platforms such as Facebook, Twitter, LinkedIn, and Instagram have
become an integral part of modern communication by allowing users to connect, share information, and express opinions
on various topics. These topics may include politics, technology, entertainment, religion, education, and many other areas
of daily life.

The rapid increase in the number of social media users has resulted in the generation of large volumes of data, creating
opportunities for extracting meaningful insights. Although Facebook and Twitter serve similar communication purposes,
their interaction patterns differ. Facebook primarily focuses on maintaining social relationships among family members and
friends, while Twitter enables users to follow individuals and discussions based on shared interests. Both platforms provide
users with different privacy and communication features that support information exchange and social interaction.

Social media data can be utilized to identify user interests, analyze behavioral patterns, and understand community trends.
This study focuses on extracting location-based information from Twitter and Facebook platforms to analyze user activities
across different geographic regions. The proposed approach collects and analyzes posts, tweets, and user interactions to
identify significant topics and patterns. Keyword extraction techniques are employed to identify important terms from text
data, while topic modeling approaches such as Latent Dirichlet Allocation (LDA) are used to determine user interests within
specific locations. Furthermore, supervised and unsupervised learning methods are applied to cluster related information
and generate network representations for social media analysis.

2. RELATED WORK

2.1 Data Retrieval

Data retrieval plays an important role in social media analysis because the quality of collected data directly influences the
effectiveness of the analysis process. Various Application Programming Interfaces (APIs) are available to extract data from
social networking platforms. In this study, API4J is utilized to collect data from Twitter and Facebook platforms. Twitter
data are collected by retrieving tweets from users within specific geographical locations selected by the user. Similarly,
Facebook data are obtained by extracting user posts, comments, and related information based on the selected geographic
regions. The collected data serve as the input for further processing and analysis.
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2.2 Topic Identification
Topic identification is an important process for discovering popular and frequently discussed subjects in social media data.
Latent Dirichlet Allocation (LDA) and Probabilistic Latent Semantic Analysis (PLSA) are commonly used topic modeling
techniques. LDA is a probabilistic generative model used to identify hidden topics within a collection of documents, while
PLSA is a statistical approach that discovers relationships between documents and terms. These techniques help identify
trending topics and user interests from social media content. However, temporal information is often not fully considered,
even though time-based information plays an important role in identifying evolving social media trends.

2.3 Keyword Extraction

Keyword extraction is a technique used to identify significant terms or phrases from text documents. Numerous supervised
and unsupervised methods have been proposed for extracting informative keywords from textual data. Unsupervised
approaches rely on statistical patterns and implicit relationships present within the document corpus, whereas supervised
methods use pre-labeled datasets for training and classification purposes. Techniques such as KEA and GenEx are well-
established supervised frameworks used for effective keyword extraction. Recently, advanced approaches based on neural
networks and machine learning have also been introduced to improve the accuracy of identifying relevant keywords and
phrases from large datasets.

2.4 Co-Occurrence Similarity

Co-occurrence similarity refers to the relationship between terms that frequently appear together within documents. This
approach helps determine the association between words and identify significant keywords. If certain terms repeatedly occur
together in similar contexts, they are likely to represent related concepts or topics. Co-occurrence similarity is commonly
used to measure the strength of relationships between keywords and to improve topic identification. Techniques such as
Co-Occurrence Double Checking (CODC) utilize occurrence frequency and text relationships to determine how closely
terms or entities are connected within large datasets.

3. IMPLEMENTATION

The proposed system is designed to analyze social media data collected from Twitter and Facebook platforms based on
geographical regions and user interests. The implementation process includes data extraction, preprocessing, topic
modeling, keyword extraction, similarity measurement, outlier detection, and social network analysis. The overall workflow
of the proposed approach is illustrated in Figure 3 /1
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Figure 1: General Structure of the Proposed Approach
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3.1 Extraction of Twitter Profiles

The first stage of implementation involves selecting a target user community and geographic location for analysis. Users
are required to provide a search keyword and select a geographic region from which tweets need to be collected. Information
regarding various locations and region details is stored in a CSV file and utilized during data extraction.

Twitter provides public APIs that allow access to publicly available tweets and user profile information. In this work, the
Twitter4] library is employed to establish communication with Twitter services. This library provides an efficient
mechanism for integrating Twitter functionality into Java applications. Tweets are retrieved based on the user-defined search
term and selected geographic area. Subsequently, user profile details and related tweet information are collected for further
processing and analysis.

3.2 Extraction of Facebook Profiles

The Facebook profile extraction process is performed using third-party Java APl components designed for social media
data collection. The system retrieves user posts, comments, and related interactions based on selected geographic regions.
Approximately 2000 posts collected from different users are considered as the training dataset for analysis. In addition, live
news stream data are utilized to improve classification accuracy using multiple classifiers.

3.3 Preprocessing

Preprocessing is an essential step in improving data quality and reducing irrelevant information from collected social media
content. Raw data collected from Twitter and Facebook may contain noisy information, duplicated entries, and unnecessary
words. Therefore, preprocessing operations are performed to prepare the data for effective analysis.

The preprocessing stage includes:

* Removal of stop words

* Data filtering and cleaning

* Elimination of irrelevant terms

These operations reduce computational complexity and improve the quality of extracted information.

3.4 Topic Modeling

Topic modeling is employed to identify hidden semantic structures and meaningful patterns within social media text data.
It is a text-mining technique used to discover frequently occurring themes and relationships among words in a document
collection. The proposed system utilizes multiple topic modeling methods to identify topics from tweets and posts.

The topic modeling techniques used include:

e Latent Dirichlet Allocation (LDA)

e  Probabilistic Latent Semantic Analysis (PLSA)

Although many irrelevant terms are removed during preprocessing, some terms and co-occurrence relationships may still
exist within the generated graph. Therefore, only terms with high Quantitative Similarity (QS) values are retained while less
significant terms are filtered.

3.4.1 Keyword Extraction
Keyword extraction is performed to identify important terms from social media posts and tweets. The process begins with

collecting tweets and Facebook posts based on user-defined keywords. The extracted textual content forms the corpus used
for analysis.
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For example, when the keyword "movies" is selected, the system collects all tweets and related posts containing the selected
term. Twitter and Facebook APIs are used for retrieving online content and identifying relevant keywords.

FIGURE 3.4.1: KEYWORD EXTRACTION
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Text Cleaning ' Keyword Extraction Techniques \

(Remove URLS, Mentions, ! :

:zz " - _, | Heshtags Enojs) | Unsupervised Methods = |
Twitter API ) R L i
VE\PE:LJ) Tweets o — j —A 3 + Term Frequency (TF) | | Ext;aKc: edp::aysvlzrds E
CaseFolding | | |« TF-IDF B |

RS ¢ 1 i + Co-occurrence Statistics l |

Tokenization ‘ '

' — = Supervised Methods — i

Facebook API ( ' ~ | | Ranked K d |
ke \ Ranked Keywords |

(API&)) :topJIord Removfalﬁ" | ! (By Score) E
¢ || *GenEx | |

* Machine Learning Classifiers ' l E

Stemming / ‘ |+ Neural Network Approaches | | |

promerememehenneenas \ Lemmatization | | . |

| | o il . i |

i 9 Geographical | l ! l : | - |

i Locati ! r | 5 i i i

| i 3 Filtered Text ‘ | Candidate Keywords / 1 TopRelevant |
TEe ) | Key Phrases o1 Keywords

Jo A ./ T J

Purpose

To identify the most relevant and informative keywords from social media posts and tweets
for further analysis such as topic modeling, clustering and trend detection.

Figure 2: Keyword Extraction Process
3.4.2 Keyword Similarity and Topic Clustering
Keyword similarity analysis is used to identify relationships among terms extracted from Facebook and Twitter profiles.
Similarity measures help understand how frequently keywords occur together and indicate common user interests and
behavioral patterns. Related terms are grouped together using topic clustering techniques to identify significant themes
within social media content.
3.4.3 Outlier Detection
Outlier detection is performed to identify unusual patterns or irregular observations within the dataset. The user can define
a threshold value through the sigma parameter for identifying outliers. The output of this process includes a list of detected
outliers along with graphical representations showing the distribution density of analyzed data samples.
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Traditional clustering methods may not efficiently process continuously changing social media content. Therefore, the
proposed system employs a hybrid approach combining supervised and unsupervised learning techniques to process
streaming data efficiently and generate meaningful models.

3.5 Social Network Analysis Based on User Interests

After clustering user interest data, social network analysis is performed to identify relationships among users and their areas
of interest. The generated network graph represents the interactions and similarities among users. The system creates a URL
associated with the generated graph and sends it to a specified email address, allowing users to access and visualize the
network structure.

4. RESULTS

The proposed system was implemented to analyze social media data collected from Twitter and Facebook platforms based
on geographic regions and user interests. Experimental analysis was performed on approximately 2000 user posts and tweets
collected from different locations. The extracted data were processed using preprocessing techniques, topic modeling
methods, and keyword extraction approaches to identify meaningful patterns and user interests.

The preprocessing stage successfully removed irrelevant terms, stop words, and noisy information from the collected social
media content, thereby improving the quality of the dataset. The keyword extraction process effectively identified frequently
occurring and relevant terms from tweets and Facebook posts. Keywords related to user interests, current trends, and
regional discussions were extracted and ranked according to their significance.

The LDA and PLSA topic modeling techniques generated clusters of related topics from the extracted content. Similar
topics and user interests were grouped together based on term similarity and co-occurrence relationships. The clustering
process enabled the identification of major discussion themes across different geographic regions.

The generated social network graph provided a visual representation of relationships among users and their common
interests. The results indicate that the proposed approach effectively supports location-based social media analysis and
improves the identification of user interests and topic patterns.

Social Network of Users and Their Interests
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This network graph shows relationships among users based on similar interests
extracted from Twitter and Facebook data. Users with similar interests are grouped
into clusters (communities) and highly connected within the same cluster.

Figure 3: Graph Based on User Interested Area
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Figure 3 illustrates the network graph generated based on users' areas of interest extracted from Twitter and Facebook data.
The graph represents relationships among users and their associated interests using interconnected nodes and edges. Each
node represents a user or a topic of interest, while the edges indicate the connections or similarities among them. Users
having similar interests are grouped together, forming clusters within the network. This graphical representation helps in
understanding interaction patterns and identifying communities with common interests. The results demonstrate that users
with similar preferences tend to form closely connected groups, allowing effective social network analysis.

Location-wise User Interest Areas
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This figure represents the distribution of user interests across different geographic locations based on social media data
extracted from Twitter and Facebook. The percentages indicate the proportion of posts/tweets related to each interest category.

Figure 4: Location-wise User Interest Areas

Figure 4 presents the distribution of user interests across different geographic locations. The figure shows how users from
different regions exhibit varying preferences and discussion topics based on their activities on social media platforms. The
extracted tweets, comments, and posts are analyzed to identify frequently discussed subjects in each location. The results
indicate that user interests differ across regions and can be grouped into distinct categories. This location-based analysis
assists in understanding regional trends and identifying the most active topics within a particular geographic area.
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5. Conclusion

The rapid growth of social networking platforms has resulted in the generation of large volumes of user-generated data,
creating opportunities for meaningful social media analysis. This paper presented a location-based approach for analyzing
Twitter and Facebook data to identify user interests, trending topics, and interaction patterns across different geographic
regions. The proposed system utilized social media APIs to collect data and applied preprocessing techniques to improve
data quality before analysis.

Topic modeling techniques such as Latent Dirichlet Allocation (LDA) and Probabilistic Latent Semantic Analysis (PLSA)
were employed to identify hidden topics and extract meaningful information from social media content. In addition,
keyword extraction and co-occurrence similarity methods were used to discover relationships among terms and improve
topic identification. The generated network graphs and clustering results provided insights into user communities and
common interests.

The experimental results demonstrate that the proposed framework effectively supports social media analytics and user
interest identification. Future work may focus on incorporating real-time streaming data and advanced machine learning
techniques to improve prediction accuracy and scalability.
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