v Unit 3: Patterns, Associations and Correlations

3.1 Mining Frequent Patterns, Associations and Correlations:

* Basic Concepts

* Efficient and Scalable Frequent

* Item set Mining Methods

* Pattern Evaluation Methods

* Applications of frequent pattern and associations

Basic Concepts:

1. Frequent Patterns: Frequent patterns refer to sets of items that frequently co-occur together in a dataset. These patterns can be used to identify associations and
relationships between different items or attributes.
2. Association Rules: Association rules are logical statements that describe relationships between items in a dataset. They consist of an antecedent (a set of items) and a
consequent (another set of items), with a measure of support and confidence indicating the strength of the rule.
3. Correlations: Correlations measure the statistical relationship between two or more variables in a dataset. They help identify patterns of co-occurrence or dependency
between variables.
Efficient and Scalable Frequent Itemset Mining Methods:

1. Apriori Algorithm: The Apriori algorithm is a classic method for mining frequent itemsets. It uses an iterative approach to discover itemsets of increasing size based on the
concept of candidate generation and pruning. The algorithm is efficient for finding frequent itemsets but can be computationally expensive for large datasets.

2. FP-Growth Algorithm: The FP-Growth algorithm is an alternative method for mining frequent itemsets. It constructs a compressed representation of the dataset called an
FP-tree and uses a divide-and-conquer strategy to find frequent itemsets efficiently. The FP-Growth algorithm is generally faster than Apriori, especially for datasets with
high dimensionality and sparsity.

Pattern Evaluation Methods:

1. Support: Support measures the frequency of occurrence of an itemset in a dataset. It is the proportion of transactions or records that contain the itemset. High support
indicates a strong association or correlation.

2. Confidence: Confidence measures the conditional probability of the consequent itemset given the antecedent itemset. It indicates the reliability or strength of an
association rule. High confidence indicates a high likelihood of the consequent itemset being present when the antecedent itemset is present.

3. Lift: Lift measures the ratio of the observed support of a rule to the expected support if the antecedent and consequent were independent. It indicates the strength of
association beyond what would be expected by chance. Lift values greater than 1 indicate positive associations.

Applications of Frequent Pattern and Associations:

1. Market Basket Analysis: Frequent pattern mining and association rules are widely used in retail for market basket analysis. It helps retailers understand the relationships
between products that are frequently purchased together. This information can be used for various purposes such as cross-selling, shelf arrangement, and targeted
marketing.

2. Customer Behavior Analysis: Associations and correlations can be used to analyze customer behavior in various industries. For example, in e-commerce, it can be used to
recommend related products based on customer preferences and purchase patterns. In telecommunications, it can be used to identify calling patterns and offer
personalized plans.

3. Web Mining: Frequent pattern mining can be applied to web mining to discover navigational patterns and user behavior on websites. It helps in understanding how users
navigate through web pages, identify popular sequences of actions, and optimize website design and content placement.

4. Healthcare and Medicine: Frequent pattern mining and association rules are used in healthcare and medicine to analyze medical records, identify co-occurring diseases or
symptoms, and support decision-making for diagnosis and treatment planning.

5. Fraud Detection: Associations and correlations can be used in fraud detection to identify suspicious patterns or relationships in financial transactions or insurance claims. It
helps in detecting anomalies and identifying potential fraudulent activities.
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3.2 Frequent Patterns and Association Mining:

* A Road Map, Mining Various Kinds of Association Rules

* Constraint-Based Frequent Pattern Mining

* Extended Applications of Frequent Patterns
Frequent pattern mining and association rule mining are important techniques in data mining. Here's a road map that outlines the process of mining frequent patterns and association
rules:
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. Data Preparation: Gather and preprocess the dataset to prepare it for analysis. This involves cleaning the data, handling missing values, transforming the data into a suitable
format, and selecting relevant attributes.

2. Frequent Itemset Generation: Identify frequent itemsets in the dataset. This step involves finding sets of items that appear together frequently in transactions. Various algorithms
such as Apriori or FP-Growth can be used for this purpose.

3. Association Rule Generation: Generate association rules from the frequent itemsets. An association rule consists of an antecedent and a consequent, where the antecedent
represents the condition or premise, and the consequent represents the outcome. These rules capture the relationships and dependencies between different items or attributes.

4. Rule Evaluation: Evaluate the generated association rules based on interestingness measures such as support, confidence, and lift. These measures help in assessing the

significance and reliability of the rules. Prune irrelevant or uninteresting rules based on specified thresholds.
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. Rule Selection and Analysis: Select the relevant and interesting association rules for further analysis. Explore the discovered rules to gain insights into the relationships between
different items or attributes. Visualize the rules and explore patterns to understand their implications.

Mining Various Kinds of Association Rules:



In addition to traditional association rules, there are several variations and extensions of association mining techniques that allow for mining various kinds of association rules. Some of
these include:

1. Quantitative Association Rules: Instead of binary relationships, quantitative association rules capture associations between numeric values. These rules involve numerical
attributes and allow for discovering patterns such as "if X > 100 and Y > 50, then Z > 200."

2. Sequential Patterns: Sequential pattern mining focuses on discovering patterns in sequences or time-ordered datasets. It involves finding frequent subsequences or episodes
that occur in a specific order. Sequential patterns are useful in areas such as analyzing customer behavior, web clickstreams, and stock market data.

3. Periodic Patterns: Periodic pattern mining is concerned with finding patterns that repeat at regular intervals in time-series data. These patterns are useful for detecting cyclic
behaviors and periodic events in various domains.

4. Closed and Maximal Patterns: Closed itemsets and maximal itemsets are more compact representations of frequent itemsets. Closed itemsets are those where no proper
supersets have the same support, while maximal itemsets are those that are not contained in any other frequent itemset. These patterns help in reducing the redundancy in the
discovered patterns.

Constraint-Based Frequent Pattern Mining:

Constraint-based frequent pattern mining involves incorporating user-defined constraints or interestingness measures during the mining process. This allows for more focused and
targeted mining based on specific requirements. Constraints can be used to guide the mining process by specifying certain itemsets or patterns of interest, minimum thresholds, or
domain-specific rules.

Extended Applications of Frequent Patterns:

Frequent pattern mining has found applications beyond traditional association rule mining. Some of the extended applications include:

1. Text Mining: Frequent pattern mining techniques can be applied to text data for tasks such as document clustering, text classification, and information retrieval. Frequent
termsets or n-grams can be extracted to identify common patterns in text documents.
2. Spatial Data Mining: Frequent pattern mining can be extended to spatial datasets for analyzing spatial relationships and patterns. It helps in identifying spatial associations,
hotspots, and spatial dependencies in geographic datasets.
3. Social Network Analysis: Frequent pattern mining is useful for analyzing social networks and identifying patterns of connections or interactions between individuals or entities. It
helps in understanding community structures, detecting influential nodes, and predicting network behaviors.
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