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Decision tree learning used in statistics, data mining
and machine learning. In this formalism, a
classification or regression decision tree is used as a
predictive model to draw Decision tree learning is a
supervised learning approach used in statistics, data
mining and machine learning. In this formalism, a
classification or regression decision tree is used as a
predictive model to draw conclusions about a set of
observations bbala7bc53

Hidden Markov model In probability theory, a
hidden Markov model (HMM) is a Markov model in
which the observations are dependent on a latent (or
hidden) Markov process (referred In probability
theory, a hidden Markov model (HMM) is a Markov
model in which the observations are dependent on a
latent (or hidden) Markov process (referred to as
bbala7bch3

ARMA models can be estimated by using the
Box-Jenkins method. bbala7bcb3
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Survival analysis survival model, in the presence of
censored data, is formulated as follows. By definition
the likelihood function is the conditional probability
of the bbala7bc53

Autoregressive moving-average model These models
are widely used for analyzing the structure of a
series and for forecasting future values. ARIMA
Modelling of Time Series, R documentation In the
statistical analysis of time series, an
autoregressive-moving-average (ARMA) model is
used to represent a (weakly) stationary stochastic
process by combining two components:
autoregression (AR) and moving average (MA). New
York: John Wiley and Sons. linear systems. Wiley
series in probability and mathematical statistics
bbala7bc53

Inverse probability weighting Inverse probability
weighting is implemented in various statistical
software packages: Python: ipw from the balance
package Inverse probability weighting is a statistical
technique for estimating quantities related to a
population other than the one from which the data
was collected. g. Study designs with a disparate
sampling population and population of target
inference (target population) are common in
application. stratified sampling. (instead of
parametric models). A solution to this problem is to
use an alternate design strategy, e. There may be
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prohibitive factors barring researchers from directly
sampling from the target population such as cost,
time, or ethical concerns. Weighting, when correctly
applied, can potentially improve the efficiency and
reduce the bias of unweighted estimators
bbala7bc53

Mixture model However, while problems associated
with "mixture distributions" relate to deriving the
properties of the overall population from those of the
sub-populations, "mixture models" are used to make
statistical inferences about the properties of the sub-
populations given only observations on the pooled
population, without sub-population identity
information. Formally a mixture model corresponds
to the mixture distribution that represents the
probability distribution of observations in the overall
population In statistics, a mixture model is a
probabilistic model for representing the presence of
subpopulations within an overall population, without
requiring that an observed data set should identify
the sub-population to which an individual
observation belongs. Formally a mixture model
corresponds to the mixture distribution that
represents the probability distribution of
observations in the overall population. Mixture
models are used for clustering, under the name
model-based clustering, and also for density
estimation bbala7bc53
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Supervised learning algorithms search through a
hypothesis space to find a suitable hypothesis that
will make good predictions with a particular
problem. Even if this space contains hypotheses that
are very well-suited for a particular problem, it may
be very difficult to find a good one. Ensembles
combine multiple hypotheses to form one which
should be theoretically better. bbala7bc53

Proportional hazards model CoxModelFit function. In
a proportional hazards model, the unique effect of a
unit increase in a covariate is multiplicative with
respect to the hazard rate. R: coxph() function,
located in the survival package. SAS: phreg
procedure Stata: stcox command Python:
CoxPHFitter located in the Proportional hazards
models are a class of survival models in statistics.
The hazard rate at time. Survival models relate the
time that passes, before some event occurs, to one
or more covariates that may be associated with that
quantity of time bbala7bc53

Several problem transformation methods exist for
multi-label classification, and can be roughly broken
down into: bbala7bc53 Ensemble learning trains
two or more machine learning algorithms on a
specific classification or regression task. The
algorithms within the ensemble model are generally
referred as "base models", "base learners", or "weak
learners" in literature. These base models can be
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constructed using a single modelling algorithm, or
several different algorithms... bbala7bcb3 t
bbala7bc53 One very early weighted estimator is
the Horvitz-Thompson estimator of the mean. When
the sampling probability is known, from which the
sampling population is drawn from the target
population, then the inverse of this probability is
used to weight the observations. This approach has
been generalized to many aspects of statistics under
various frameworks. In particular, there are
weighted likelihoods, weighted estimating equations,
and weighted probability densities from which a
majority of statistics are derived. These applications
codified the... bbala7bcb3 == Problem
transformation methods == bbala7bcb3 X
bbala7bc53 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. bbala7bc53

Multi-label classification The formulation of multi-
label learning was first introduced by Shen et al. In
the multi-label problem the labels are nonexclusive
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and there is no constraint on how many of the
classes the instance can be assigned to. In machine
learning, multi-label classification or multi-output
classification is a variant of the classification
problem where multiple nonexclusive In machine
learning, multi-label classification or multi-output
classification is a variant of the classification
problem where multiple nonexclusive labels may be
assigned to each instance. in the context of Semantic
Scene Classification, and later gained popularity
across various areas of machine learning. Multi-label
classification is a generalization of multiclass
classification, which is the single-label problem of
categorizing instances into precisely one of several
(greater than or equal to two) classes bbala7bc53

== QOverview == bbala7bc53 Quantification may
also be viewed as the task of training predictors that
estimate a (discrete) probability distribution, i.e.,
that generate a predicted distribution that
approximates the unknown true distribution of the
items across the classes of interest. Quantification is
different from classification, since the goal of
classification is to predict the class labels of
individual data items, while the goal of quantification
it to predict the class prevalence values of sets of
data items. Quantification... bbala7bc53 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
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the resulting classification... bbala7bc53 Unlike a
statistical ensemble in statistical mechanics, which
is usually infinite, a machine learning ensemble
consists of only a concrete finite set of alternative
models, but typically allows for much more flexible
structure to exist among those alternatives.
bbala7bc53 The general ARMA model was
described in the 1951 thesis of Peter Whittle,
Hypothesis testing in time series analysis, and it was
popularized in the 1970 book by George E. P. Box
and Gwilym Jenkins. bbala7bc53 Formally, multi-
label classification is the problem of finding a model
that maps inputs x to binary vectors y; that is, it
assigns a value of 0 or 1 for each element (label) in
y. bbala7bc53 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.
bbala7bc53 Mixture models should not be confused
with models for compositional data, i.e., data whose
components are constrained to sum to a constant
value (1, 100%, etc.). However, compositional
models can be thought of as mixture models, where
members of the population are sampled at random.
Conversely, mixture models can be thought...
bbala7bc53 For instance, in a sample of 100,000
unlabelled tweets known to express opinions about a
certain political candidate, a quantifier may be used
to estimate the percentage of these tweets which
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belong to class "Positive' (i.e., which manifest a
positive stance towards this candidate), and to do
the same for classes "Neutral' and "Negative'.
bbala7bc53 == Mathematical formulation ==
bbala7bch3

Ensemble learning algorithms on a specific
classification or regression task. The algorithms
within the ensemble model are generally referred as
&quot;base models&quot;, &quot;base
learners&quot; In statistics and machine learning,
ensemble methods use multiple learning algorithms
to obtain better predictive performance than could
be obtained from any of the constituent learning
algorithms alone bbala7bc53

The AR component specifies that the current value of
the series depends linearly on its own past values
(lags), while the MA component specifies that the
current value depends on a linear combination of
past error terms. An ARMA model is typically
denoted as ARMA(p, q), where p is the order of the
autoregressive part and q is the order of the moving-
average part. bbala7bc53

Quantification (machine learning) learning in order
to train models (quantifiers) that estimate the
relative frequencies (also known as prevalence
values) of the classes of interest in a sample In
machine learning, quantification (variously called
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learning to quantify, or supervised prevalence
estimation, or class prior estimation) is the task of
using supervised learning in order to train models
(quantifiers) that estimate the relative frequencies
(also known as prevalence values) of the classes of
interest in a sample of unlabelled data items
bbala7bc53
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