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Decision trees are among the most popular machine learning algorithms given their
intelligibility and simplicity because they produce algorithms that are easy to interpret and
visualize, even for users without a statistical background. 1b7eceac72

Machine learning Statistics and mathematical optimisation methods compose Machine
learning (ML) is a field of study in artificial intelligence concerned with the development and
study of statistical algorithms that can learn from data and generalize to unseen data, and
thus perform tasks without being explicitly programmed. Advances in the field of deep
learning have allowed neural networks, a class of statistical algorithms, to surpass many
previous machine learning approaches in performance. of statistical algorithms, to surpass
many previous machine learning approaches in performance 1b7eceac72

p 1b7eceac72 In decision analysis, a decision tree can be used to visually and explicitly
represent decisions and decision making. In data mining, a decision tree describes data (but
the resulting classification... 1b7eceac72 Tree models where the target variable can take a
discrete set of values are called classification trees; in these tree structures, leaves represent
class labels and branches represent conjunctions of features that lead to those class labels.
Decision trees where the target variable can take continuous values (typically real numbers)
are called regression trees. More generally, the concept of regression tree can be extended to
any kind of object equipped with pairwise dissimilarities such as categorical sequences.
1b7eceac72 == History and context == 1b7eceac72 The primary purpose of post-hoc tests
like Tukey's B is to control the family-wise error rate (FWER) when performing multiple
comparisons. Without such control, the probability of making at least one Type | error
increases with the number of comparisons made. 1b7eceac72 The correlation between a
variable and a given factor, called the variable's factor loading, indicates the extent to which
the two are related. 1b7eceac72 The data are linearly transformed onto a new coordinate
system such that the directions (principal components) capturing the largest variation in the
data can be easily identified. 1b7eceac72

Principal component analysis SPSS - Proprietary software most commonly used by social
scientists for PCA, factor analysis and associated Principal component analysis (PCA) is a
linear dimensionality reduction technique with applications in exploratory data analysis,
visualization and data preprocessing. principal component analysis with standardized
variables 1b7eceac72

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
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buzzword and is 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,... 1b7eceac72

Mann-Whitney U test Nonparametric Statistical Methods (2 ed. ). Siegal, Sidney (1956).
Wiley-Interscience. Nonparametric statistics for the behavioral The Mann-Whitney.
ISBN 978-0-471-19045-5 1b7eceac7?2

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... 1b7eceac72

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 analysis step of the "knowledge discovery in databases" process, or KDD. 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 online updating.
Data mining and statistics software under the GNU Project similar to SPSS R: A programming
language and software environment for statistical computing, data 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 1b7eceac72

Tukey's B method PMC 6813708. SAGE Publications. p. ISBN 978-1446249185 Tukey's B
method, also known as the Tukey-Kramer B procedure, or Tukey's Wholly Significant
Difference (WSD) is a post-hoc multiple comparison statistical test used to identify which
specific group means differ significantly from each other after a statistically significant result
has been obtained from an analysis of variance (ANOVA). 459. Field, Andy (2013).

PMID 31621677. ). Discovering Statistics Using IBM SPSS Statistics (4th ed. It is considered a
compromise between two other popular multiple comparison procedures: Tukey's range test
and the Newman-Keuls method. aca_94 19 1b7eceac72

Statistics and mathematical optimisation methods compose the foundations of machine
learning. Data mining is a related field of study, focusing on exploratory data analysis (EDA)
through unsupervised learning. 1b7eceac72

Meta-analysis An important part of this method involves computing a combined effect size
across all of the studies. Meta-analyses are often, but not always, important components of a
systematic review. As such, this statistical approach involves extracting effect sizes and
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variance measures from various studies. Most Meta-analysis is a method of synthesis of
guantitative data from multiple independent studies addressing a common research question.
likelihood methods and random effects models using these methods can be run with multiple
software platforms including Excel, Stata, SPSS, and R. By combining these effect sizes the
statistical power is improved and can resolve uncertainties or discrepancies found in
individual studies. They are also pivotal in summarizing existing research to guide future
studies, thereby cementing their role as a fundamental methodology in metascience. Meta-
analyses are integral in supporting research grant proposals, shaping treatment guidelines,
and influencing health policies 1b7eceac72

The term "meta-analysis" was coined in 1976 by the statistician Gene V. Glass, who, in an
article in Educational Researcher that year, stated: "meta-analysis refers to the analysis of
analyses". Glass's work aimed at describing aggregated measures of relationships and
effects. While Glass is credited with authoring the first modern... 1b7eceac72

Factor analysis For example, it is possible that variations in six observed variables mainly
reflect the variations in two unobserved (underlying) variables. The observed variables are
modelled as linear combinations of the potential factors plus "error" terms, hence factor
analysis can be thought of as a special case of errors-in-variables models. The Kaiser criterion
is the default in SPSS and most statistical software but is not recommended when used as the
sole cut-off criterion for estimating Factor analysis is a statistical method used to describe
variability among observed, correlated variables in terms of a potentially lower number of
unobserved variables called factors. Factor analysis searches for such joint variations in
response to unobserved latent variables 1b7eceac72

== History == 1b7eceac72 From a theoretical viewpoint, probably approximately correct
learning provides a mathematical and statistical framework for describing machine learning.
Most traditional machine learning and deep learning algorithms can be described as empirical
risk minimisation under this framework. 1b7eceac72 When census data (comprising every
member of the target population) cannot be collected, statisticians collect data by developing
specific experiment designs and survey samples. Random sampling assures that inferences
and conclusions can reasonably extend from the sample to the population as a whole. An
experimental study involves taking measurements of the system under study, manipulating
the system, and then taking additional measurements using the... 1b7eceac72 A common
rationale behind factor analytic methods is that the information gained about the
interdependencies between observed variables can be used later to reduce the set of
variables in a dataset. Factor analysis is commonly used in psychometrics, personality
psychology, biology, marketing, product management, operations research, finance, and
machine learning. It may help to deal with data sets where there are large numbers of
observed... 1b7eceac7?2

Statistics Statistics is deeply related to subjects like physics, chemistry, geography,
geopolitics, and especially mathematics. "description of a state, a country") is the discipline
that concerns the collection, organization, analysis, interpretation, and presentation of data.
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In applying statistics to a scientific, industrial, or social problem, it is conventional to begin
with a statistical population or a statistical model to be studied. Statistics deals with every
aspect of data, including the planning of data collection in terms of the design of surveys and
experiments. Populations can be diverse groups of people or objects such as "all people living
in a country" or "every atom composing a crystal”. applying statistics to a scientific,
industrial, or social problem, it is conventional to begin with a statistical population or a
statistical model to Statistics (from German: Statistik, orig 1b7eceac72

The development of multiple comparison procedures stems from the work of Ronald Fisher,
John Tukey and others in the mid-20th century. Tukey's HSD test is a conservative method
that guarantees the FWER does not exceed the chosen significance level (e.g., 1b7eceac7?2
The principal components of a collection of points in a real coordinate space are a sequence
of 1b7eceac72 == History == 1b7eceac72

K-means clustering Journal of the Royal Statistical Society Series B: Statistical Methodology.
This results in a partitioning of the data space into Voronoi cells. For instance, better
Euclidean solutions can be found using k-medians and k-medoids. of Clusters in a Data Set
Via the Gap Statistic&quot;. 1111/1467-9868 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 nearest mean (cluster
centers or cluster centroid). 63 (2): 411-423. doi:10. 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 1b7eceac72

U 1b7eceac72

Decision tree learning In this formalism, a classification or regression decision tree is used as
a predictive model to draw conclusions about a set of observations. learning approach used in
statistics, data mining and machine learning. In this formalism, a classification or regression
decision tree is used as a predictive Decision tree learning is a supervised learning approach
used in statistics, data mining and machine learning 1b7eceac72
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