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Multiple regression (Example 1)
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Interpretations and explanations of components
of results same as that of simple regression

Data 01: wage1.csv
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Multiple regression: Predicted values and residuals
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Interpretations and explanations of components
of results same as that of simple regression
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Multiple regression: Partialling out
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Partialing out is a statistical technique used in regression analysis to isolate the
effect of a specific variable (here, educ) on the dependent variable (wage), removing the
influence of other control variables (e.g., exper and tenure). The goal is to show that
the coefficient of educ in the full regression model is the same as the coefficient of

the residual (ehat) in a simplified regression model i.e. 0.59897

The coefficient of educ captures the effect of
educ on wage after accounting for the effects of
exper and tenure.
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Multiple regression: Partialling out

Console ctd...

This regression isolates the portion
of educ that is independent of exper
and tenure. The residual from this
regression, ehat, represents the
variation in educ that is not
explained by exper and tenure.

This regression uses the residual ehat
instead of the original educ. Here, ehat
reflects the "pure" variation in educ,
excluding its correlation with exper and
tenure.

The partialing-out process removes the overlap (shared variance) of educ with other
variables (exper and tenure). This ensures that the isolated effect of educ on wage
remains the same whether it is modeled directly or indirectly through its residual

(ehat). ehat represents the part of educ that is uncorrelated with exper and tenure,
which is essentially what educ contributes uniquely in the full model.
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Multiple regression (Example 2)

Data 02: CEOSAL1.csv
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Interpretations and
explanations of components
of results same as that of

simple regression
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Perfect collinearity

When perfect collinearity exists, R drops one variable to ensure the regression is
estimable. This ensures that the matrix of explanatory variables is invertible.
Perfect collinearity makes it impossible to estimate the unique contribution of
collinear variables. It typically arises when variables are created as linear
transformations of one another (e.g., creating male = 1 - female).
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Multicollinearity using VIF: Data exploration

Multicollinearity is when regressors are highly correlated with each other.
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Multicollinearity using VIF: Correlation table
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Multicollinearity using VIF: Regression and Calculating VIF
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Multicollinearity using VIF: Regression after removing variable with VIF>10
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Note: If VIF>10, then we must remove that variable.

VIF for avg_ed is >10, hence the model suffers from multicollinearity and must be
rectified by removing this variable.

This model is free from multicollinearity as all VIF<10. Also note
that calculation of VIF and analysis of multicollinearity is not

possible for simple linear regression.



Multiple Linear Regression| R programming language
Omitted variable bias: Data exploration
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Omitted variable bias: Regression of the true model
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Omitted variable bias is when an omitted variable causes biased coefficients

# True model with educ and ability
# wage = beta0 + beta1*educ + beta2*abil + u
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Omitted variable bias: Regression between the independent variables
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# Model between ability and education
# abil = delta0 + delta1*educ + v
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Omitted variable bias: Regression of the compromised (biased) model
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# Model where ability is omitted variable, so coefficient on educ is biased
# wage = (beta0+beta2*delta0) + (beta1+beta2*delta1)*educ +(beta2*v+u)

Bias =beta2*delta1
Biased coefficient= beta1+beta2*delta1 = 1.3981

Note:- The coefficient on educ is biased but has lower standard error

Omitted variable bias: Regression of the compromised (biased) model

# Homoscedasticy is when the variance of the error is constant for each x
# Heteroscedasticy is when the variance of the error is not constant for each x
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Plots pane

Graphs show heteroscedasticity for educ and homoscedasticity for exper


