What Is Linear Regression Analysis

Binary variables are widely used in statistics to model the probability of a certain class or event... 546¢ccb909d

Polynomial regression polynomial regression is a form of regression analysis in which the relationship between the independent variable x
and the dependent variable y is modeled 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. Thus, polynomial regression is a special
case of multiple linear regression. Polynomial regression fits a nonlinear relationship between the value of x and the corresponding
conditional mean of y, denoted E(y |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
546¢cb909d

In nonlinear regression, a statistical model of the form, 546ccb909d The most common form of regression analysis is linear regression, in
which one finds the line (or a more complex linear combination) that most closely fits the data according to a specific mathematical
criterion. For example, the method of ordinary least squares computes the unique line (or hyperplane) that minimizes the sum of squared
differences between the true data and that line (or hyperplane). For specific mathematical reasons (see linear regression), this allows the
researcher to estimate the conditional expectation (or population average value) of the dependent variable when the independent variables
take on a given set of values. Less common forms of regression use slightly different procedures to estimate alternative location parameters
(e.g., quantile regression or Necessary Condition Analysis) or estimate the conditional expectation across... 546¢ccb909d

Stepwise regression In statistics, stepwise regression is a method of fitting regression models in which the choice of predictive variables is
carried out by an automatic In statistics, stepwise regression is a method of fitting regression models in which the choice of predictive
variables is carried out by an automatic procedure. In each step, a variable is considered for addition to or subtraction from the set of
explanatory variables based on some prespecified criterion. Usually, this takes the form of a forward, backward, or combined sequence of F-
tests or t-tests 546ccb909d

Polynomial regression models are usually fit using the method of least squares. The least-squares method minimizes the variance of the
unbiased estimators of the coefficients, under the conditions of the Gauss-Markov theorem. The least-squares method was published in 1805
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by Legendre and in 1809 by Gauss. The first design of an experiment for... 546ccbh909d

Nonlinear regression statistics, nonlinear regression is a form of regression analysis in which observational data are modeled by a function
which is a nonlinear combination In statistics, nonlinear regression is a form of regression analysis in which observational data are modeled
by a function which is a nonlinear combination of the model parameters and depends on one or more independent variables. The data are
fitted by a method of successive approximations (iterations) 546ccb909d

Logistic regression analysis, logistic regression (or logit regression) estimates the parameters of a logistic model (the coefficients in the
linear or non linear combinations) In statistics, a logistic model (or logit model) is a statistical model that models the log-odds of an event as
a linear combination of one or more independent variables. In regression analysis, logistic regression (or logit regression) estimates the
parameters of a logistic model (the coefficients in the linear or non linear combinations). The unit of measurement for the log-odds scale is
called a logit, from logistic unit, hence the alternative names. In binary logistic regression there is a single binary dependent variable, coded
by an indicator variable, where the two values are labeled "0" and "1", while the independent variables can each be a binary variable (two
classes, coded by an indicator variable) or a continuous variable (any real value). See § Background and § Definition for formal mathematics,
and § Example for a worked example. The corresponding probability of the value labeled "1" can vary between 0 (certainly the value "0") and
1 (certainly the value "1"), hence the labeling; the function that converts log-odds to probability is the logistic function, hence the name
546¢cb909d

Regression toward the mean In statistics, regression toward the mean (also called regression to the mean, reversion to the mean, and
reversion to mediocrity) is the phenomenon where In statistics, regression toward the mean (also called regression to the mean, reversion to
the mean, and reversion to mediocrity) is the phenomenon where if one sample of a random variable is extreme, the next sampling of the
same random variable is likely to be closer to its mean. Furthermore, when many random variables are sampled and the most extreme
results are intentionally picked out, it refers to the fact that (in many cases) a second sampling of these picked-out variables will result in
"less extreme" results, closer to the initial mean of all of the variables 546¢ch909d

Linear regression Like all forms of regression analysis, linear regression focuses on the conditional probability distribution of the 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). median or some other quantile is used. 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
546cch909d
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In this case, the slope of the fitted line is equal to the correlation between y and x corrected by the ratio of standard deviations of these
variables. The intercept of the fitted line is such that the line passes through the center of mass (x, y) of the data points. 546ccb909d The
adjective simple refers to the fact that the outcome variable is related to a single predictor. 546ccb909d The main approaches for stepwise
regression are: 546ccb909d LOESS and LOWESS thus build on "classical" methods, such as linear and nonlinear least squares regression.
They address situations in which the classical procedures do not perform well or cannot be effectively applied without undue labor. LOESS
combines much of the simplicity of linear least squares regression with the flexibility of nonlinear regression. It does this by fitting simple
models to localized subsets of the data to build up a function that describes the deterministic part of the variation in the data, point by point.
In fact, one of the chief attractions of this method... 546cch909d

Local regression Its Local regression or local polynomial regression, also known as moving regression, is a generalization of the moving
average and polynomial regression. Local regression or local polynomial regression, also known as moving regression, is a generalization of
the moving average and polynomial regression 546¢ch909d

== Formulation and computation... == 546¢ccb909d

Simple linear regression That is, it concerns two-dimensional sample In statistics, simple linear regression (SLR) is a linear regression model
with a single explanatory variable. In statistics, simple linear regression (SLR) is a linear regression model with a single explanatory
variable. That is, it concerns two-dimensional sample points with one independent variable and one dependent variable (conventionally, the
x and y coordinates in a Cartesian coordinate system) and finds a linear function (a non-vertical straight line) that, as accurately as possible,
predicts the dependent variable values as a function of the independent variable 546¢cch909d

Mathematically, the strength of this "regression" effect is dependent on whether or not all of the random variables are drawn from the same
distribution, or if there are genuine differences in the underlying distributions for each random variable. In the first case, the "regression"
effect is statistically likely to occur, but in the second case, it may occur less strongly or not at all. 546ccb909d 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 of
those values; less commonly, the conditional median or some other quantile is used. Like all forms of regression analysis, linear regression
focuses on the conditional probability distribution of the response given the values of the predictors, rather than on the joint probability
distribution of all of these variables, which is the domain of multivariate analysis. 546ccbh909d The frequent practice of fitting the final
selected model followed by reporting estimates and confidence intervals without adjusting them to take the model building process into
account has led to calls to stop using stepwise model building altogether or to at least make sure model uncertainty is correctly reflected by
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using prespecified, automatic criteria together with more complex standard error estimates that remain unbiased. 546ccb909d Regression
toward the mean is thus a useful concept to consider when designing any scientific experiment, data analysis, or test, which intentionally
selects the most extreme events - it indicates that follow-up checks may be useful... 546ccb909d In some fields, LOESS is known and
commonly referred to as Savitzky-Golay filter (proposed 15 years before LOESS). 546¢ccbh909d Multilevel models are particularly appropriate
for research designs where data for participants are organized at more than one level (i.e., nested data). The units of analysis are usually
individuals (at a lower level) who are nested within contextual/aggregate units (at a higher level). While the lowest level of data in multilevel
models is usually an individual, repeated measurements of individuals may also be examined. As such, multilevel models provide an
alternative... 546ccb909d It is common to make the additional stipulation that the ordinary least squares (OLS) method should be used: the
accuracy of each predicted value is measured by its squared residual (vertical distance between the point of the data set and the fitted line),
and the goal is to make the sum of these squared deviations as small as possible. 546¢ccb909d == History == 546ccb909d

Multilevel model These models can be seen as generalizations of linear models (in particular, linear regression), although they can also
extend to non-linear models. These models became Multilevel models are statistical models of parameters that vary at more than one level.
These models became much more popular after sufficient computing power and software became available. An example could be a model of
student performance that contains measures for individual students as well as measures for classrooms within which the students are
grouped. seen as generalizations of linear models (in particular, linear regression), although they can also extend to non-linear models.
These models are also known as hierarchical linear models, linear mixed-effect models, mixed models, nested data models, random
coefficient, random-effects models, random parameter models, or split-plot designs 546¢ch909d

== Main approaches == 546¢ch909d The explanatory (independent) variables resulting from the polynomial expansion of the "baseline"
variables are known as higher-degree terms. Such variables are also used in classification settings. 546ccb909d

Regression analysis First, regression analysis In statistical modeling, regression analysis is a statistical method for estimating the
relationship between a dependent variable (often called the outcome or response variable, or a label in machine learning parlance) and one
or more independent variables (often called regressors, predictors, covariates, explanatory variables or features). , nonparametric
regression). Regression analysis is primarily used for two conceptually distinct purposes. g. non-linear models (e 546¢ccb909d

Linear regression is also... 546¢ccb909d == General == 546ccb909d Its most common methods, initially developed for scatterplot
smoothing, are LOESS (locally estimated scatterplot smoothing) and LOWESS (locally weighted scatterplot smoothing), both pronounced
LOH-ess. They are two strongly related non-parametric regression methods that combine multiple regression models in a k-nearest-
neighbor-based meta-model. 546ccb909d
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