GSBF

Greenwich School of
Business and Finance

Change your life. Start from here

Professional Certificate in Artificial Intelligence for Real Estate

Unsupervised Learning Algorithms

Unsupervised Learning Algorithms

Unsupervised learning is a type of machine learning that involves training models on data without any
supervision or labeled responses. Instead, the algorithms must discover the patterns and structures in the
data on their own. Unsupervised learning is particularly useful when working with large datasets where it
would be impractical or impossible for humans to label every data point.

Clustering

One of the most common tasks in unsupervised learning is clustering. Clustering algorithms group similar
data points together based on certain features or characteristics. The goal is to create clusters of data points
that are more similar to each other than to those in other clusters. Clustering can be used for various
purposes such as customer segmentation, anomaly detection, and pattern recognition.

One popular clustering algorithm is k-means clustering. In k-means clustering, the algorithm aims to
partition n data points into k clusters in such a way that each data point belongs to the cluster with the
nearest mean. The algorithm iteratively assigns data points to the nearest cluster and recalculates the
cluster centers until convergence is reached.

Another widely used clustering algorithm is hierarchical clustering, which creates a hierarchy of clusters by
either merging smaller clusters into larger ones (agglomerative) or dividing larger clusters into smaller ones
(divisive). Hierarchical clustering is useful when the number of clusters is not predetermined and can
provide insights into the relationships between data points.

Dimensionality Reduction

Dimensionality reduction is another important task in unsupervised learning, especially when dealing with
high-dimensional data. The goal of dimensionality reduction is to reduce the number of features in a
dataset while preserving the most important information. This can help improve the performance of
machine learning models, reduce computational complexity, and eliminate noise in the data.

One popular dimensionality reduction technique is Principal Component Analysis (PCA). PCA transforms the
original features into a new set of orthogonal features called principal components. These components
capture the maximum variance in the data and can be used to reduce the dimensionality of the dataset
while retaining most of the information.

Another commonly used dimensionality reduction technique is t-Distributed Stochastic Neighbor
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Embedding (t-SNE). t-SNE is particularly useful for visualizing high-dimensional data in two or three
dimensions by preserving the local structure of the data points. It is often used for exploratory data analysis
and data visualization tasks.

Association Rule Mining

Association rule mining is a technique used to discover interesting relationships or patterns in large
datasets. The goal is to identify rules that describe how items in a dataset tend to co-occur. This can be
useful for market basket analysis, recommendation systems, and understanding customer behavior.

One of the most well-known algorithms for association rule mining is the Apriori algorithm. The Apriori
algorithm uses a bottom-up approach to discover frequent itemsets in a dataset and generate association
rules based on these itemsets. It works by iteratively finding frequent itemsets with increasing size until no
more frequent itemsets can be found.

Another popular algorithm for association rule mining is the FP-growth algorithm. The FP-growth algorithm
uses a divide-and-conquer strategy to mine frequent itemsets efficiently. It constructs a compact data
structure called the FP-tree to represent the dataset and then recursively mines frequent itemsets from the
FP-tree.

Anomaly Detection

Anomaly detection is the task of identifying data points that deviate significantly from the norm in a
dataset. Anomalies, also known as outliers, can be indicative of errors in the data, fraud, or interesting
patterns that warrant further investigation. Anomaly detection is crucial in various domains such as
cybersecurity, fraud detection, and predictive maintenance.

One common approach to anomaly detection is Isolation Forest. Isolation Forest is an ensemble method
that isolates anomalies by randomly partitioning the data points into isolation trees. Anomalies are
expected to require fewer partitions to isolate, making them stand out from normal data points. Isolation
Forest is efficient and scalable for large datasets.

Another popular technique for anomaly detection is One-Class SVM. One-Class SVM is a support vector
machine algorithm that learns a decision boundary around the normal data points in a dataset. Data points
that fall outside this boundary are considered anomalies. One-Class SVM is particularly useful when dealing
with high-dimensional data and can handle non-linear relationships between features.

Challenges in Unsupervised Learning

While unsupervised learning offers many advantages, it also comes with its own set of challenges. One of
the main challenges is the lack of ground truth labels, which makes it difficult to evaluate the performance
of unsupervised learning algorithms objectively. In contrast to supervised learning, where the model's
predictions can be compared to the true labels, unsupervised learning relies on more subjective measures
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of success.

Another challenge in unsupervised learning is the interpretation of results. Because unsupervised learning
algorithms operate without explicit guidance, it can be challenging to understand why a model makes
certain decisions or how it arrives at its conclusions. Interpretable and explainable machine learning models
are crucial for gaining trust and insights from the generated results.

Additionally, unsupervised learning algorithms can be sensitive to noise and outliers in the data. Since there
are no labeled responses to guide the learning process, noisy or outlier data points can significantly impact
the clustering or dimensionality reduction results. Preprocessing the data and robustifying the algorithms
against noise are essential steps in dealing with these challenges.

Overall, unsupervised learning algorithms play a crucial role in extracting meaningful insights from
unlabelled data and uncovering hidden patterns and structures. By understanding key concepts such as
clustering, dimensionality reduction, association rule mining, and anomaly detection, professionals in the
real estate industry can leverage unsupervised learning techniques to enhance decision-making processes,
improve customer satisfaction, and gain a competitive edge in the market.
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