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Cross-validation (statistics) can be very slow since the training must be carried out repeatedly. In some cases such as least squares and
kernel regression, cross-validation can be sped Cross-validation, sometimes called rotation estimation or out-of-sample testing, is any of
various similar model validation techniques for assessing how the results of a statistical analysis will generalize to an independent data
set 5a3c7239e2

Notation 5a3c7239e2

Multinomial  logistic  regression  That  is,  it  is  a  model  that  is  used  to  predict  the  probabilities  of  the  different  possible  outcomes  of  a
categorically distributed dependent variable, given a set of independent variables (which may be real-valued, binary-valued, categorical-
valued, etc. with more than In statistics, multinomial logistic regression is a classification method that generalizes logistic regression to
multiclass  problems,  i.  e.  ).  e.  with  more  than two possible  discrete  outcomes.  In  statistics,  multinomial  logistic  regression  is  a
classification method that generalizes logistic regression to multiclass problems, i 5a3c7239e2

C 5a3c7239e2 H 5a3c7239e2 Lists of topics 5a3c7239e2 W 5a3c7239e2 The explanatory (independent) variables resulting from the
polynomial  expansion  of  the  "baseline"  variables  are  known  as  higher-degree  terms.  Such  variables  are  also...  5a3c7239e2  vte
5a3c7239e2 Hyperparameters are not required by every model or algorithm. Some simple algorithms such as ordinary least squares
regression require none. However, the LASSO algorithm, for example, adds a regularization hyperparameter to ordinary least squares
which must be set before training. Even models and algorithms without a strict requirement... 5a3c7239e2

List of statistics articles function Partial correlation Partial least squares Partial least squares regression Partial leverage Partial regression
plot Partial residual plot Particle Statistics 5a3c7239e2
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Statistical learning theory This familiar loss function is used in Ordinary Least Squares regression. known as the L2-norm). Statistical
learning theory deals with the statistical inference problem of finding a predictive function based on data. The form is: V ( f ( x ) , y ) = ( y
−  f  (  x  )  )  2  {\displaystyle  Statistical  learning  theory  is  a  framework  for  machine  learning  drawing  from  the  fields  of  statistics  and
functional analysis. Statistical learning theory has led to successful applications in fields such as computer vision, speech recognition, and
bioinformatics 5a3c7239e2

Linear regression (as with least absolute deviations regression), or by minimizing a penalized version of the least squares cost function as
in ridge regression (L2-norm In statistics,  linear  regression is  a model  that  estimates the relationship between a scalar  response
(dependent variable) and one or more explanatory variables (regressor or independent variable). This term is distinct from multivariate
linear regression, which predicts multiple correlated dependent variables rather than a single dependent variable. A model with exactly
one explanatory variable is a simple linear regression; a model with two or more explanatory variables is a multiple linear regression
5a3c7239e2
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Regularization (mathematics) One of the earliest uses of regularization is Tikhonov regularization (ridge regression), related to the method
of  least  squares.  In  In  mathematics,  statistics,  finance,  and  computer  science,  particularly  in  machine  learning  and  inverse  problems,
regularization is a process that converts the answer to a problem to a simpler one. the training data. It is often used in solving ill-posed
problems or to prevent overfitting 5a3c7239e2

O 5a3c7239e2 Statisticians 5a3c7239e2 J 5a3c7239e2 Explicit regularization is regularization whenever one explicitly adds a term to the
optimization problem. These terms could be priors, penalties, or constraints. Explicit regularization is commonly employed with ill-posed
optimization problems. The regularization term, or penalty, imposes a cost on the optimization function to make the optimal solution
unique. 5a3c7239e2 Implicit regularization is all  other forms of regularization... 5a3c7239e2 V 5a3c7239e2 T 5a3c7239e2 See also
5a3c7239e2 In a prediction problem, a model is usually given a dataset of known data on which training is run (training dataset), and a
dataset of unknown data (or first seen data... 5a3c7239e2

Hyperparameter (machine learning) Hyperparameters can be classified as either model hyperparameters (such as the topology and size
of a neural network) or algorithm hyperparameters (such as the learning rate and the batch size of an optimizer). as ordinary least
squares regression require none. However, the LASSO algorithm, for example, adds a regularization hyperparameter to ordinary least
squares  In  machine  learning,  a  hyperparameter  is  a  parameter  that  can  be  set  in  order  to  define  any  configurable  part  of  a  model's
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learning process. These are named hyperparameters in contrast to parameters, which are characteristics that the model learns from the
data 5a3c7239e2

F 5a3c7239e2 N 5a3c7239e2

Polynomial regression Polynomial regression fits a nonlinear relationship between the value of x and the corresponding conditional mean
of y, denoted E(y |x). Thus, polynomial regression is a special case of linear regression. In statistics, polynomial regression is a form of
regression analysis in which the relationship between the independent variable x and the dependent variable In statistics, polynomial
regression is a form of regression analysis in which the relationship between the independent variable x and the dependent variable y is
modeled as a polynomial in x. Although polynomial regression fits a nonlinear model to the data, as a statistical estimation problem it is
linear, in the sense that the regression function E(y | x) is linear in the unknown parameters that are estimated from the data 5a3c7239e2

Machine learning (ML) is a subfield of artificial intelligence within computer science that evolved from the study of pattern recognition and
computational learning theory. In 1959, Arthur Samuel defined machine learning as a "field of study that gives computers the ability to
learn without being explicitly  programmed".  ML involves the study and construction of  algorithms that  can learn from and make
predictions on data. These algorithms operate by building a model from a training set of example observations to make data-driven
predictions or decisions expressed as outputs, rather than following strictly static program instructions. 5a3c7239e2 Multinomial logistic
regression is known by a variety of other names, including polytomous LR, multiclass LR, softmax regression, multinomial logit (mlogit),
the  maximum  entropy  (MaxEnt)  classifier,  and  the  conditional  maximum  entropy  model.  5a3c7239e2  In  linear  regression,  the
relationships  are  modeled using linear  predictor  functions  whose unknown model  parameters  are  estimated from the data.  Most
commonly, the conditional mean of the response given the values of the explanatory variables (or predictors) is assumed to be an affine
function... 5a3c7239e2

Instrumental variables estimation A valid instrument induces changes in the explanatory variable (is correlated with the endogenous
variable)  but  has  no  independent  effect  on  the  dependent  variable  and  is  not  correlated  with  the  error  term,  allowing  a  researcher  to
uncover  the  causal  effect  of  the  explanatory  variable  on.  In  this  situation,  ordinary  least  squares  produces  biased  and  inconsistent  In
statistics, econometrics, epidemiology and related disciplines, the method of instrumental variables (IV) is used to estimate causal
relationships when controlled experiments are not feasible or when a treatment is not successfully delivered to every unit in a randomized
experiment. issues in the context of a regression are sometimes referred to as endogenous. Intuitively, IVs are used when an explanatory
(also known as independent or predictor) variable of interest is correlated with the error term (endogenous), in which case ordinary least
squares and ANOVA give biased results 5a3c7239e2
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Outline of machine learning (SOM) Logistic regression Ordinary least squares regression (OLSR) Linear regression Stepwise regression
Multivariate adaptive regression splines (MARS) The following outline is provided as an overview of, and topical guide to, machine
learning: 5a3c7239e2

Although regularization procedures can be divided in many ways, the following delineation is particularly helpful: 5a3c7239e2 Cross-
validation includes resampling and sample splitting methods that use different portions of the data to test and train a model on different
iterations. It is often used in settings where the goal is prediction, and one wants to estimate how accurately a predictive model will
perform in practice.  It  can also be used to assess the quality of  a fitted model and the stability of  its parameters.  5a3c7239e2 Articles
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