Clustering Methods
In Data Mining

Educational data mining visualizing data.
Universities are data rich environments with
commercially valuable data collected
incidental to academic purpose, but sought
by outside interests. The field is closely tied
to that of learning analytics, and the two
have been compared and contrasted. g. At a
high level, the field seeks to develop and
improve methods for exploring this data,
which often has multiple levels of meaningful
hierarchy, in order to discover new insights
about how people learn in the context of
such settings. Grey literature is another
academic data resource requiring
stewardship. , universities and intelligent
tutoring systems). Of the general categories
of methods mentioned, prediction, clustering
and relationship mining are considered
universal methods across all Educational
data mining (EDM) is a research field
concerned with the application of data
mining, machine learning and statistics to
information generated from educational
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settings (e. In doing so, EDM has contributed
to theories of learning investigated by
researchers in educational psychology and
the learning sciences a58e4f2691

Cluster analysis refers to a family of
algorithms and tasks rather than one specific
algorithm. It can be achieved by various
algorithms that differ significantly in their
understanding of what constitutes a cluster
and how to efficiently find them. Popular
notions of clusters include groups with small
distances between cluster members, dense
areas of the data space, intervals or
particular statistical distributions. Clustering
can therefore be formulated as a multi-
objective optimization problem. The
appropriate clustering algorithm and
parameter settings (including parameters
such as the distance function to use, a
density... a58e4f2691 Four problems need to
be overcome for clustering in high-
dimensional data: a58e4f2691 Divisive:
Divisive clustering, known as a "top-down"
approach, starts with all data points in a
single cluster and recursively splits the
cluster into smaller ones. At each step, the
algorithm selects a cluster and divides it into
two or more subsets, often using a criterion
such as maximizing the distance between
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resulting clusters. Divisive methods are less
common... a58e4f2691

Clustering high-dimensional data Such high-
dimensional spaces of data are often
encountered in areas such as medicine,
where DNA microarray technology can
produce many measurements at once, and
the clustering of text documents, where, if a
word-frequency vector is used, the number
of dimensions equals the size of the
vocabulary. Such high-dimensional
Clustering high-dimensional data is the
cluster analysis of data with anywhere from a
few dozen to many thousands of dimensions.
Clustering high-dimensional data is the
cluster analysis of data with anywhere from a
few dozen to many thousands of dimensions
a58e4f2691

Educational data mining refers to techniques,
tools, and research designed for
automatically extracting meaning from large
repositories of data generated by or related
to people's learning activities in educational
settings. Quite often, this data is...
a58e4f2691 == Problems == a58e4f2691

Cluster analysis Cluster analysis, or
clustering, is a data analysis technique
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aimed at partitioning a set of objects into
groups such that objects within the same
group Cluster analysis, or clustering, is a
data analysis technique aimed at partitioning
a set of objects into groups such that objects
within the same group (called a cluster)
exhibit greater similarity to one another (in
some specific sense defined by the analyst)
than to those in other groups (clusters). It is
a main task of exploratory data analysis, and
a common technique for statistical data
analysis, used in many fields, including
pattern recognition, image analysis,
information retrieval, bioinformatics, data
compression, computer graphics and
machine learning a58e4f2691

K-Means: An algorithm that requires two
parameters: K, a number of clusters, and a
set of data. a58e4f2691 Two-Level-K-Means:
Regular K-Means algorithm takes place first.
Clusters are then selected for subdivision
into subclasses if they do not reach the
threshold. a58e4f2691

Hierarchical clustering In data mining and
statistics, hierarchical clustering (also called
hierarchical cluster analysis or HCA) is a
method of cluster analysis that seeks to In
data mining and statistics, hierarchical
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clustering (also called hierarchical cluster
analysis or HCA) is a method of cluster
analysis that seeks to build a hierarchy of
clusters. Strategies for hierarchical clustering
generally fall into two categories:
a58e4f2691

Fast Global K-Means: Made to accelerate
Global K-Means. a58e4f2691

Text mining According to Hotho et al. Typical
text mining tasks include text categorization,
text clustering, concept/entity extraction,
production of granular Text mining, text data
mining (TDM) or text analytics is the process
of deriving high-quality information from
text. Text mining usually involves the
process of structuring the input text (usually
parsing, along with the addition of some
derived linguistic features and the removal of
others, and subsequent insertion into a
database), deriving patterns within the
structured data, and finally evaluation and
interpretation of the output. 'High quality' in
text mining usually refers to some
combination of relevance, novelty, and
interest. " Written resources may include
websites, books, emails, reviews, and
articles. High-quality information is typically
obtained by devising patterns and trends by
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means such as statistical pattern learning.
relevance, novelty, and interest. Typical text
mining tasks include text categorization, text
clustering, concept/entity extraction,
production of granular taxonomies,
sentiment. It involves "the discovery by
computer of new, previously unknown
information, by automatically extracting
information from different written resources.
(2005), there are three perspectives of text
mining: information extraction, data mining,
and knowledge discovery in databases (KDD)
a58e4f2691

Consensus clustering Consensus clustering is
thus the problem of reconciling clustering
information Consensus clustering is a
method of aggregating (potentially
conflicting) results from multiple clustering
algorithms. When cast as an optimization
problem, consensus clustering is known as
median partition, and has been shown to be
NP-complete, even when the number of input
clusterings is three. Consensus clustering for
unsupervised learning is analogous to
ensemble learning in supervised learning.
(consensus) clustering which is a better fit in
some sense than the existing clusterings.
Consensus clustering is thus the problem of
reconciling clustering information about the
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same data set coming from different sources
or from different runs of the same algorithm.
Also called cluster ensembles or aggregation
of clustering (or partitions), it refers to the
situation in which a number of different
(input) clusterings have been obtained for a
particular dataset and it is desired to find a
single (consensus) clustering which is a
better fit in some sense than the existing
clusterings a58e4f2691

== Definition == a58e4f2691 The problem
is computationally difficult (NP-hard);
however, efficient heuristic algorithms
converge quickly to a local optimum. These
are usually similar to the
expectation-maximization algorithm for
mixtures of Gaussian distributions via an
iterative refinement approach employed by
both k-means and Gaussian mixture
modeling. They both use cluster centers to
model the data; however, k-means clustering
tends to find clusters of comparable spatial
extent, while the Gaussian mixture model
allows clusters to have different...
a58e4f2691 The term "data mining" is a
misnomer because the goal is the extraction
of patterns and knowledge from large
amounts of data, not the extraction (mining)
of data itself. It also is a buzzword and is
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frequently applied to any form of large-scale
data or information processing (collection,
extraction, warehousing, analysis, and
statistics) as well as any application of
computer decision support systems,...
a58e4f2691 Current clustering techniques do
not address all the requirements adequately.
a58e4f2691

Data mining Data mining is an
interdisciplinary subfield of computer science
and statistics with an overall goal of
extracting information (with intelligent
methods) from a data set and transforming
the information into a comprehensible
structure for further use. Data mining is the
process of extracting and finding patterns in
massive data sets involving methods at the
intersection of machine learning, statistics
Data mining is the process of extracting and
finding patterns in massive data sets
involving methods at the intersection of
machine learning, statistics, and database
systems. Aside from the raw analysis step, it
also involves database and data
management aspects, data pre-processing,
model and inference considerations,
interestingness metrics, complexity
considerations, post-processing of
discovered structures, visualization, and
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online updating. Data mining is the analysis
step of the "knowledge discovery in
databases" process, or KDD a58e4f2691

Agglomerative: Agglomerative clustering,
often referred to as a "bottom-up" approach,
begins with each data point as an individual
cluster. At each step, the algorithm merges
the two most similar clusters based on a
chosen distance metric (e.g., Euclidean
distance) and linkage criterion (e.qg., single-
linkage, complete-linkage). This process
continues until all data points are combined
into a single cluster or a stopping criterion is
met. Agglomerative methods are more
commonly used due to their simplicity and
computational efficiency for small to
medium-sized datasets. a58e4f2691

List of text mining methods Text mining is
the process of extracting data from
unstructured text and finding patterns or
relations. Below is a list of text mining
methodologies. Centroid-based Clustering:
Unsupervised Text mining methods are
different forms of text mining whose usage is
based on their suitability for a given data set.
Below is a list of text mining methodologies.
extracting data from unstructured text and
finding patterns or relations a58e4f2691
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Drone monitoring and satellite imagery are
some of the methods used for enabling data
collection on soil health, weather patterns,
crop growth, pest activity, and other factors.
Datasets are analyzed to improve
agricultural efficiency, identify patterns and
trends, and minimize potential losses.
a58e4f2691 Effectiveness of the method...
a58e4f2691 Centroid-based Clustering:
Unsupervised learning method. Clusters are
determined based on data points.
a58e4f2691 == Agriculture == a58e4f2691

Examples of data mining Drone monitoring
and satellite imagery are some Data mining,
the process of discovering patterns in large
data sets, has been used in many
applications. Data mining, the process of
discovering patterns in large data sets, has
been used in many applications a58e4f2691

K-means clustering k-means clustering is a
method of vector quantization, originally
from signal processing, that aims to partition
n observations into k clusters in which k-
means clustering is a method of vector
quantization, originally from signal
processing, that aims to partition n
observations into k clusters in which each
observation belongs to the cluster with the
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nearest mean (cluster centers or cluster
centroid). For instance, better Euclidean
solutions can be found using k-medians and
k-medoids. k-means clustering minimizes
within-cluster variances (squared Euclidean
distances), but not regular Euclidean
distances, which would be the more difficult
Weber problem: the mean optimizes squared
errors, whereas only the geometric median
minimizes Euclidean distances. This results
in a partitioning of the data space into
Voronoi cells a58e4f2691

Global K-Means: Global K-Means is an
algorithm that begins with one cluster, and
then divides into multiple clusters based on
the number required. a58e4f2691 == Issues
with existing clustering techniques ==
a58e4f2691 Dealing with large number of
dimensions and large number of data items
can be problematic because of time
complexity; a58e4f2691 FW-K-Means: Used
with vector space model. Uses the
methodology of weight to decrease noise.
a58e4f2691
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