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CO 1 | Understand basic concepts and need of social media analysis

Understand the fundamental of graphs and matrices in social media

CO2 .
analysis

CO 3 | Understand networking fundamentals of social media analysis

CO 4 | Understand social networking and modelling concepts and methods.

CO 5 | Understand processing and visualizing social media data
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UNIT+4
Social Network & Modelling

1. Define Influence Maximization and discuss its importance in social networks.
2024-25
Influence maximization is the process of identifying a set of key individuals in a social network who can maximize
the spread of information, ideas, or products. It is widely used in social media analytics for viral marketing and
information diffusion.
In a social network, some users have more influence due to their connectivity and engagement. Selecting such users
helps in spreading information quickly across the network.
Key Concepts:

e Identification of influential nodes

e Maximizing information spread

o Use of network models
Importance:

e Supports viral marketing

o Improves advertising effectiveness

e Enhances information dissemination
For example, companies select influencers on social media platforms to promote products so that the message
reaches a large audience.
Thus, influence maximization plays a crucial role in optimizing marketing strategies and improving communication

in social networks.

2. Explain Link Prediction in social networks.
Link prediction is a technique used to predict the likelihood of future connections between nodes in a network. It
helps in understanding how networks evolve over time.
In social media, link prediction is used to suggest new friendships or connections based on existing network
patterns.
Approaches:
e Common neighbors
e Jaccard coefficient
e Preferential attachment
Applications:
e Friend recommendation systems
e Network growth analysis
e C(Collaboration prediction
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Link prediction improves user engagement by suggesting relevant connections and enhancing network connectivity.

Thus, it is an important tool in social network analysis for predicting future relationships.

3. Explain Collective Classification in network data.
2024-25
Collective classification is a technique where nodes in a network are classified based on both their attributes and
their relationships with other nodes. Unlike traditional classification, it considers network structure.
In social media, users with similar connections often have similar characteristics. Collective classification uses this
property to improve classification accuracy.
Key Features:
e Uses relational data
e Considers network structure
o Improves prediction accuracy
Applications:
e Spam detection
e User behavior analysis
e Community classification

Thus, collective classification enhances analysis by incorporating both node features and network relationships.

4. Explain Clickstream Analysis and its significance.
Clickstream analysis refers to the process of tracking and analyzing the sequence of clicks made by users while
browsing a website. It helps in understanding user behavior and navigation patterns.
Key Elements:
o Page visits
e Click sequences
e Session duration
Significance:
o Improves website design
o Enhances user experience
e Supports marketing strategies
For example, businesses analyze clickstream data to identify where users drop off and optimize their websites
accordingly.

Thus, clickstream analysis is essential for improving website performance and user engagement.
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5. Explain A/B Testing and its role in optimization.
2024-25
A/B testing is a technique used to compare two versions of content or design to determine which performs better. It
is widely used in social media analytics and digital marketing.
Process:
e Create two versions
o Divide users
o Compare performance
Benefits:
e Improves conversion rates
o Enhances user experience
e Supports data-driven decisions
For example, businesses test different ad designs to determine which generates more engagement.

Thus, A/B testing is a powerful tool for optimizing digital platforms.

6. Explain the concept of Influence Maximization and discuss its role in viral marketing strategies.
2024-25
Influence maximization is a key concept in social network analysis that focuses on identifying a set of influential
nodes in a network such that the spread of information is maximized. This concept is particularly important in viral
marketing, where the goal is to reach a large audience with minimal effort and cost.
In social networks, users are connected through relationships, and information spreads from one user to another.
Some users have a higher ability to influence others due to their position in the network, number of connections, or
level of engagement. Identifying such users is crucial for effective information dissemination.
Key Aspects of Influence Maximization:
e Selection of Seed Nodes:
A small group of initial users is selected to start the information spread.
o Diffusion Models:
Models such as Independent Cascade and Linear Threshold are used to simulate information spread.
e Network Structure:
The effectiveness of influence depends on connectivity and clustering.
Role in Viral Marketing:
o Efficient Promotion:
Businesses can promote products through influential users.
e Cost Reduction:
Reduces the need for large-scale advertising campaigns.

e Wide Reach:
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Information spreads rapidly across the network.
o Targeted Marketing:
Helps focus on users with maximum impact.
For example, companies collaborate with social media influencers to promote products, ensuring that the message
reaches a large audience quickly.
Challenges:
o Identifying true influencers
e Dynamic nature of networks
e Uncertainty in information spread
Despite these challenges, influence maximization remains a powerful strategy in social media analytics. It enables
organizations to leverage network structures for efficient communication and marketing.
Thus, influence maximization plays a crucial role in viral marketing by maximizing reach, reducing cost, and

improving effectiveness of campaigns.

7. Analyze how link prediction techniques can improve user engagement in social networks.
Link prediction is an important technique in social network analysis that aims to predict the likelihood of future
connections between nodes. It helps platforms recommend new connections, thereby improving user engagement
and network growth.
In social media platforms, users are continuously forming new relationships. Link prediction uses existing network
structure and user behavior to suggest meaningful connections.
Key Techniques Used:
e Common Neighbors:
Nodes sharing more common connections are more likely to connect.
o Jaccard Coefficient:
Measures similarity between node neighborhoods.
o Preferential Attachment:
Nodes with higher degree attract more connections.
Role in Improving Engagement:
e Friend Recommendations:
Suggests relevant users to connect with
o Network Expansion:
Encourages users to build more connections
o User Retention:
Keeps users active by enhancing interaction
o Content Sharing:

More connections lead to increased information flow
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For example, platforms like Facebook and LinkedIn recommend “People You May Know” based on link prediction
algorithms.
Challenges:

e Data sparsity

e Dynamic nature of networks

e Privacy concerns
Despite these challenges, link prediction significantly enhances user experience by making networks more
interactive and connected.
Thus, link prediction plays a vital role in improving engagement, connectivity, and overall growth of social

networks.

8. Evaluate the concept of collective classification and its advantages over traditional classification methods.
2024-25
Collective classification is a technique used in network data analysis where nodes are classified based on both their
individual attributes and their relationships with other nodes. Unlike traditional classification methods, it considers
the network structure, making it more effective in social network analysis.
Traditional classification methods treat each data instance independently, ignoring relationships between data
points. However, in social networks, connected nodes often share similar characteristics. Collective classification
leverages this dependency to improve accuracy.
Key Features of Collective Classification:
o Considers relational data
e Uses network structure
o Iterative classification process
Advantages over Traditional Methods:
o Higher Accuracy:
Incorporates network information for better predictions
o Context Awareness:
Uses relationships between nodes
o Better Performance in Networks:
Suitable for interconnected data
Applications:
e Spam detection in social media
e User behavior prediction
e Fraud detection

For example, if a user is connected to many spam accounts, collective classification can classify that user as
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suspicious.
Challenges:
o Increased computational complexity
e Dependency on network structure
o Difficult to implement at large scale
Despite these challenges, collective classification provides more accurate and meaningful results compared to
traditional methods.

Thus, it is a powerful approach for analyzing relational data in social networks.

9. Discuss the role of clickstream analysis in understanding user behavior and improving website
performance.
Clickstream analysis is a technique used to track and analyze the sequence of actions performed by users on a
website. It provides detailed insights into how users navigate through web pages and interact with content.
By analyzing clickstream data, organizations can understand user behavior and identify patterns that help improve
website performance.
Key Components of Clickstream Data:
o Page views
e Click sequences
o Time spent on pages
e Navigation paths
Role in Understanding User Behavior:
o Identifies user preferences
e Tracks browsing patterns
e Detects drop-off points
Impact on Website Performance:
e Improves Navigation:
Helps redesign user-friendly interfaces
e Enhances User Experience:
Identifies usability issues
o Increases Conversion Rates:
Optimizes user journey
e Supports Personalization:
Recommends relevant content
For example, if users frequently leave a website at a particular page, businesses can analyze that page and improve

its design or content.
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Challenges:

o Large volume of data

e Privacy concerns

e Complex analysis
Despite these challenges, clickstream analysis provides valuable insights that help organizations improve user
experience and optimize performance.

Thus, it is an essential tool in social media and web analytics for understanding user behavior.

10. Analyze how A/B testing contributes to optimizing digital advertising strategies.
2024-25
A/B testing is a widely used experimental technique in digital marketing that helps compare two versions of a
webpage, advertisement, or content to determine which performs better. It plays a significant role in optimizing
digital advertising strategies.
In A/B testing, users are divided into two groups. One group is exposed to version A, and the other group is
exposed to version B. Performance is measured using predefined metrics.
Key Metrics Used:
e Click-through rate
o Conversion rate
o Engagement rate
Contribution to Optimization:
e Improves Ad Performance:
Identifies which design or content is more effective
e Enhances User Experience:
Helps choose user-friendly designs
o Data-driven Decisions:
Eliminates guesswork
o Continuous Improvement:
Allows repeated testing and refinement
For example, an organization may test two different advertisement headlines to determine which attracts more
clicks.
Challenges:
e Requires sufficient user traffic
e Time-consuming process
o External factors may affect results

Despite these challenges, A/B testing provides reliable insights that help improve advertising effectiveness.

BY-MR. ANURAG TRIPATHI



BUDDHA SERIES B.TECH (AIML) SMDA

Thus, A/B testing is an essential technique for optimizing digital advertising and maximizing return on investment.

11. Evaluate the role of Natural Language Processing (NLP) in micro-text analysis on social media.
2024-25
Natural Language Processing (NLP) plays a crucial role in analyzing micro-text data such as tweets, comments, and
short messages on social media platforms. Micro-text is often unstructured, informal, and context-dependent,
making it challenging to analyze without advanced techniques.
NLP techniques help extract meaningful information from such data by processing and understanding human
language.
Key NLP Techniques:
o Sentiment analysis
e Text classification
e Named entity recognition
e Topic modeling
Role in Micro-text Analysis:
e Understanding User Opinions:
Determines whether content is positive, negative, or neutral
e Trend Identification:
Detects trending topics and hashtags
o Influencer Detection:
Identifies users who generate impactful content
e Opinion Mining:
Extracts user feedback and preferences
For example, companies analyze tweets to understand customer sentiment about their products.
Challenges:
o Informal language and slang
o Short text length
e Ambiguity in meaning
Despite these challenges, NLP enables effective analysis of large volumes of social media data.

Thus, NLP is a powerful tool for understanding trends, opinions, and user behavior in social media analytics.
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12. Discuss the impact of social influence and opinion spread in networked systems.
Social influence refers to the ability of individuals to affect the opinions and behavior of others within a network.
Opinion spread is the process by which ideas and beliefs propagate through a social network.
These concepts are fundamental in understanding how information spreads in social media platforms.
Key Factors Affecting Influence:
e Network structure
e Node connectivity
e User credibility
Process of Opinion Spread:
o Information originates from a source
e Spreads through connections
o Influences other users
Impact on Systems:
e Marketing:
Helps promote products through influencers
e Public Opinion:
Shapes views on social and political issues
e Information Diffusion:
Enables rapid spread of ideas
For example, a viral post can influence the opinions of millions of users within a short time.

Thus, social influence and opinion spread play a crucial role in shaping user behavior and network dynamics.

13. Analyze the role of social media analytics in advertising and game analytics.
Social media analytics is widely used in advertising and game analytics to understand user behavior and improve
engagement. It helps organizations analyze data and optimize strategies.
Role in Advertising:

o Identifies target audience

e Measures campaign performance

e Optimizes ad content
Role in Game Analytics:

o Tracks player behavior

e Improves game design

o Enhances user experience
Benefits:

o Better decision making
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o Increased engagement
e Improved revenue

Thus, social media analytics plays a key role in both advertising and gaming industries.

14. Evaluate the importance of trend analysis and social influence in decision making.
Trend analysis involves identifying patterns in data over time, while social influence affects how users make
decisions. Both are important in social media analytics.
Trend Analysis:

o Identifies emerging topics

e Predicts future behavior

e Supports planning
Social Influence:

o Affects user decisions

e Drives engagement

e Shapes opinions
Importance:

o Helps in marketing strategies

e Supports business decisions

o Improves forecasting

Thus, trend analysis and social influence are essential for effective decision making.

15. Discuss how web data analytics and A/B testing can be used together for optimization.
2024-25
Web data analytics and A/B testing are complementary techniques used to improve digital performance. Web
analytics provides insights, while A/B testing validates improvements.
Web Analytics Role:
e Collects user data
o Identifies patterns
o Highlights issues
A/B Testing Role:
o Tests different versions
e Measures performance
e Selects best option
Combined Benefits:

o Data-driven optimization
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o Improved user experience
o Higher conversion rates
For example, analytics may show high drop-off rates, and A/B testing can help identify better solutions.

Thus, combining both techniques leads to effective optimization of digital platforms.

16. Discuss the role of Natural Language Processing (NLP) techniques in micro-text analysis on social
media.
Natural Language Processing (NLP) is a branch of artificial intelligence that focuses on enabling machines to
understand, interpret, and process human language. In the context of social media analytics, NLP plays a critical
role in analyzing micro-text data such as tweets, comments, reviews, and short messages. These texts are typically
unstructured, informal, and limited in length, making them challenging to analyze using traditional methods.
Micro-text data is characterized by abbreviations, slang, emojis, and inconsistent grammar. NLP techniques help
convert this unstructured data into structured information that can be analyzed effectively. This enables
organizations to extract meaningful insights from large volumes of social media content.
Key NLP Techniques used in Micro-text Analysis:
o Tokenization:
Breaks text into smaller units such as words or phrases for easier analysis.
e Sentiment Analysis:
Determines whether the text expresses positive, negative, or neutral opinions.
o Text Classification:
Categorizes text into predefined classes such as spam, relevant, or promotional content.
o Named Entity Recognition (NER):
Identifies important entities such as names, locations, and organizations within the text.
o Topic Modeling:
Discovers hidden themes or topics present in large datasets.
NLP techniques provide several benefits in social media analytics.
e Understanding User Opinions:
Helps organizations analyze customer feedback and sentiment toward products or services.
e Trend Detection:
Identifies trending topics, hashtags, and discussions in real time.
e Influencer Identification:
Detects users who generate impactful content and influence others.
e Brand Monitoring:
Tracks mentions of brands and evaluates public perception.

For example, companies analyze tweets related to their products to understand customer satisfaction and improve
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their offerings. Similarly, during events or campaigns, NLP can identify trending discussions and measure audience
engagement.
However, there are several challenges associated with micro-text analysis.
e Short Length of Text:
Limited context makes interpretation difficult.
o Informal Language:
Use of slang, abbreviations, and emojis complicates processing.
e Ambiguity:
Words may have multiple meanings depending on context.
o Noise in Data:
Presence of irrelevant or spam content affects accuracy.
Despite these challenges, NLP continues to evolve with advanced techniques such as deep learning and
transformer-based models, which improve accuracy and efficiency. These advancements enable better
understanding of complex language patterns and user intent.
Thus, NLP plays a vital role in micro-text analysis by transforming unstructured social media data into meaningful
insights. It supports decision making, improves user engagement, and enhances the effectiveness of social media

analytics in real-world applications.
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