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1: Linear Regression With R
This tutorial follows a data analysis problem typical of earth sciences, natural and water resources, and agriculture,
proceeding from visualisation and exploration through univariate point estimation, bivariate correlation and regression
analysis.

Contents Linear Regression Linear regression is used to predict the value of an outcome variable Y based on
one or more input predictor variables X. The aim is to establish a linear relationship a mathematical formula
between the predictor variable s and the response variable, so that, we can use this formula to estimate the
value of the response Y, when only the predictors Xs values are known. Introduction The aim of linear
regression is to model a continuous variable Y as a mathematical function of one or more X variable s , so that
we can use this regression model to predict the Y when only the X is known. This mathematical equation can
be generalized as follows: Collectively, they are called regression coefficients. Example Problem For this
analysis, we will use the cars dataset that comes with R by default. You can access this dataset simply by
typing in cars in your R console. You will find that it consists of 50 observations rows and 2 variables
columns â€” dist and speed. Lets print out the first six observations here.. The graphical analysis and
correlation study below will help with this. Graphical Analysis The aim of this exercise is to build a simple
regression model that we can use to predict Distance dist by establishing a statistically significant linear
relationship with Speed speed. But before jumping in to the syntax, lets try to understand these variables
graphically. Typically, for each of the independent variables predictors , the following plots are drawn to
visualize the following behavior: Visualize the linear relationship between the predictor and response Box
plot: To spot any outlier observations in the variable. To see the distribution of the predictor variable. Ideally,
a close to normal distribution a bell shaped curve , without being skewed to the left or right is preferred. Let us
see how to make each one of them. Scatter Plot Scatter plots can help visualize any linear relationships
between the dependent response variable and independent predictor variables. Ideally, if you are having
multiple predictor variables, a scatter plot is drawn for each one of them against the response, along with the
line of best as seen below. This is a good thing, because, one of the underlying assumptions in linear
regression is that the relationship between the response and predictor variables is linear and additive. BoxPlot
â€” Check for outliers Generally, any datapoint that lies outside the 1. If we observe for every instance where
speed increases, the distance also increases along with it, then there is a high positive correlation between
them and therefore the correlation between them will be closer to 1. The opposite is true for an inverse
relationship, in which case, the correlation between the variables will be close to A value closer to 0 suggests
a weak relationship between the variables. A low correlation The function used for building linear models is
lm. The lm function takes in two main arguments, namely: The data is typically a data. But the most common
convention is to write out the formula directly in place of the argument as written below. Is this enough to
actually use this model? Before using a regression model, you have to ensure that it is statistically significant.
How do you ensure this? Lets begin by printing the summary statistics for linearMod. Checking for statistical
significance The summary statistics above tells us a number of things. The p-Values are very important
because, We can consider a linear model to be statistically significant only when both these p-Values are less
that the pre-determined statistical significance level, which is ideally 0. This is visually interpreted by the
significance stars at the end of the row. Null and alternate hypothesis When there is a p-value, there is a hull
and alternative hypothesis associated with it. In Linear Regression, the Null Hypothesis is that the coefficients
associated with the variables is equal to zero. The alternate hypothesis is that the coefficients are not equal to
zero i. A larger t-value indicates that it is less likely that the coefficient is not equal to zero purely by chance.
So, higher the t-value, the better. What this means to us? In our case, linearMod, both these p-Values are well
below the 0. It is absolutely important for the model to be statistically significant before we can go ahead and
use it to predict or estimate the dependent variable, otherwise, the confidence in predicted values from that
model reduces and may be construed as an event of chance. How to calculate the t Statistic and p-Values?
When the model co-efficients and standard error are known, the formula for calculating t Statistic and p-Value
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is as follows: What R-Squared tells us is the proportion of variation in the dependent response variable that
has been explained by this model. Its a better practice to look at the AIC and prediction accuracy on validation
sample when deciding on the efficacy of a model. Now thats about R-Squared. What about adjusted
R-Squared? As you add more X variables to your model, the R-Squared value of the new bigger model will
always be greater than that of the smaller subset. This is because, since all the variables in the original model
is also present, their contribution to explain the dependent variable will be present in the super-set as well,
therefore, whatever new variable we add can only add if not significantly to the variation that was already
explained. It is here, the adjusted R-Squared value comes to help. Adj R-Squared penalizes total value for the
number of terms read predictors in your model. Therefore when comparing nested models, it is a good practice
to look at adj-R-squared value over R-squared. Therefore, by moving around the numerators and
denominators, the relationship between R2 and Radj2 becomes: Both criteria depend on the maximized value
of the likelihood function L for the estimated model. The AIC is defined as: The most common metrics to look
at while selecting the model are:
2: Time Series Analysis Using ARIMA Model In R | DataScience+
Using R for Data Analysis and Graphics Introduction, Code and Commentary J H Maindonald Centre for Mathematics
and Its Applications, Australian National University.

3: R regression models workshop notes
Regression Models for Data Science in R A companion book for the Coursera Regression Models class. Multivariable
regression analysis The linear model.
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