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Linear Regression with R and R-commander 
 

Linear regression is a method for modeling the relationship 

between two variables: one independent (x) and one dependent (y). 

The history and mathematical models behind regression analysis 

can be found at (http://en.wikipedia.org/wiki/Linear_regression). 

Scientists are typically interested in getting the equation of the line 

that describes the best least-squares fit between two datasets. They 

may also be interested in the coefficient of determination (R2) 

which describes the proportion of variability in a data that is 

accounted for by the linear model. 

 

Let's look at the Example 10.1 of our lecture: 

 

 
x<-Mileage<-c(0,4,8,12,16,20,24,28,32) 

y<-Groove_Depth<-c(394.33,329.50,291.00,255.17,229.33,204.83

,179.00,163.83,150.33) 

 

p1<-plot(x,y) 

title(main="Scatter Plot of Groove Depth vs. Mileage", 

xlab="Mileage(in 1000 miles)", ylab="Groove Depth(in miles)") 

#The above commands draw the scatter plot of our data in x, y, 

including the figure caption, and labels for the x-axis and the 

y-axis# 

 

mod<-lm(y~x) 

#Fit the lest squares linear regression model between y and x, 

where y is the response variable, and x the regressor# 

  

http://en.wikipedia.org/wiki/Linear_regression
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Description of function lm:  

 

lm is used to fit linear models. It can be used to carry out 

regression, single stratum analysis of variance and analysis of 

covariance (although aov may provide a more convenient interface 

for these, you can see instructions of lm()and aov() in your R. 

Usage: 

lm(formula, data, subset, weights, na.action, method = "qr", model 

= TRUE, x = FALSE, y = FALSE, qr = TRUE, singular.ok = 

TRUE, contrasts = NULL, offset, ...) 

 

 

abline(mod) 

#You can add the regression line to the scatter plot by abline()# 

 

Anova Tables 

 

Description: 

Compute analysis of variance (or deviance) tables for one or more 

fitted model objects. 

Usage: 

anova(object, ...) 

Arguments 

object an object containing the results returned by a model fitting 

function (e.g., lm or glm). 

... additional objects of the same type 
 

anova(mod) 

 

Analysis of Variance Table 

 

Response: y 

         Df  Sum Sq Mean Sq  F value  Pr(>F)     

x         1  50887   50887  140.71  6.871e-06 *** 

Residuals  7   2532     362                       

--- 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

#Df means the degrees of freedom, Pr(>F) is the p-value we need. 

In this case, Pr(>F)<0.05(alpha), so we reject H0 and accept Ha 

that x has strong linear relationship with y.# 

 

Now, let us check the four assumptions for linear regression model. 

http://127.0.0.1:17230/help/library/stats/help/aov
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par(mfrow=c(2,2)) 

#this code let R show the plots in 2*2 format# 

plot(mod) 

#we obtain the following plots, based on which you can judge if all 

related assumptions hold. 

 
Still confused? Don’t worry, we will explain this part 

in details later! 
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summary(mod) 

#Get details of the regression# 

Call: 

lm(formula = y ~ x) 

 

Residuals: 

    Min      1Q    Median   3Q     Max  

-18.099   -11.392   -6.902  7.051   33.693  

Coefficients: 

            Estimate    Std. Error  t value  Pr(>|t|)     

(Intercept)    360.6367    11.6886  30.85  9.70e-09 *** 

x            -7.2806     0.6138  -11.86  6.87e-06 *** 

--- 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

Residual standard error: 19.02 on 7 degrees of freedom 

Multiple R-squared:  0.9526,    Adjusted R-squared:  0.9458  

F-statistic: 140.7 on 1 and 7 DF,  p-value: 6.871e-06 

 

#You can get the estimates of coefficients of intercept and x, which 

is in yellow. Both P-value of them is very small, which means we 

reject H0 and accept Ha that they have strong linear relationship 

with y. You also can find that p-value here is as same as the p-value 

in ANOVA table before. Finally, coefficient of determination (r2) is 

shown as R-squared, in this case, R-squared is close to 1, which 

means our linear regression works well#  

 

Cor.test in R provides correlation test of the variables: 

Description: 

Test for association between paired samples, using one of Pearson's 

product moment correlation coefficient, Kendall's tau or 

Spearman's rho. 

Usage 

cor.test(x, y, 

         alternative = c("two.sided", "less", "greater"), 

         method = c("pearson", "kendall", "spearman"), 

         exact = NULL, conf.level = 0.95, continuity = 

FALSE, ...) 

 

cor.test(x,y) 

        Pearson's product-moment correlation 

 

data:  x and y 

t = -11.8621, df = 7, p-value = 6.871e-06 

alternative hypothesis: true correlation is not equal to 0 

95 percent confidence interval: 

 -0.9951127 -0.8865562 
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sample estimates: 

       cor  

-0.9760173 

 

#P-value=6.871e-06<0.05, which means x and y have strong linear 

relationship. The estimates of correlation coefficient is -0.9760# 

 

 


