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Quiz 1. AMS 586 

 

Name: _________SBU ID: ________ 

You have the entire class to do this quiz. It is open book however, you 

must do this independently, all by yourself. Please email your completed 

quiz to me no later than 9:50am at: wei.zhu@stonybrook.edu 

Please include (1) R code 

(2) Output from R, including plots 

(3) Answers to the questions asked 

 
 

 
(f) Please make a scatter plot between these two variables 

(g) (extra credit) Please plot the fitted regression line along with the scatter plot.  

(h) (extra credit) Please plot the regression residual versus the fitted the estimated sales values, 

and perform necessary regression diagnostics to check your assumptions used in part (d) above.   
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Answer (a) 

   

#Input data  

x = c(2.4,1.6,2.0,2.6,1.4,1.6,2.0,2.2) 

y = c(225,184,220,240,180,184,186,215) 
 

#find correlation 

> cor(x,y) 

[1] 0.9129053 

Answer (b) 

> #find the least square regression equation 

> lm(y~x) 

 

Call: 

lm(formula = y ~ x) 

 

Coefficients: 

(Intercept)            x   

     104.06        50.73   

 

> #so the equation will be: �̂� = 104.06 + 50.73 ∗ 𝑥 

 

 

 

 

Answer (c) 

> #find coefficient of determination of regression 

> summary(lm(y~x)) 

 

Call: 

lm(formula = y ~ x) 

 

Residuals: 

     Min       1Q   Median       3Q      Max  

-19.5182  -1.2267  -0.7368   4.2632  14.4818  

 

Coefficients: 

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

(Intercept)   104.06      18.65   5.581  0.00141 ** 

x              50.73       9.26   5.478  0.00155 ** 

--- 

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

 

Residual standard error: 10.29 on 6 degrees of freedom 

Multiple R-squared:  0.8334,    Adjusted R-squared:  0.8056  
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F-statistic: 30.01 on 1 and 6 DF,  p-value: 0.001546 

 

coefficient of determination of regression, is 𝑅2 which equals to 0.8334 

Answer (d) 

 

According to summary from part (c ), for the test of the null hypothesis of regression slope = 0, 

versus the alternative hypothesis of regression slope ≠ 0, the p-value = 0.00155 < the 

significance level of α = 0.01. Therefore we conclude that there is a significant linear relationship 

between the two variables.  

 

 

 

Answer (e ) 

> #assume x=$1,800/1000, what will be the y? 

> # �̂� =104.06+50.73*x  

> 104.06+50.73*1.8 

[1] 195.374 

> # The expected sales is  �̂� =$ 195,374 

 

 

Answer (f) 

#scatter plot 

> plot(x,y,main="Advertise expenses - Company sales",xlab="Advertise expenses (1000s of 

$)",ylab="Company sales (1000s of $)") 

 

 

Answer (g) 
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> plot(x,y,main="Advertise expenses - Company sales",xlab="Advertise expenses (1000s of 

$)",ylab="Company sales (1000s of $)")  

> abline(lm(y~x)) 

 
 

 

Answer (h) 

> plot (resid(lm(y~x)),fitted(lm(y~x)), main="regression residual vs fitted estimated 

sales",xlab="Fitted estimated sales",ylab="regression residual") 

 
# The above plot indicates there does not seem to be violation for the constant error variance 

assumption, and there is no other apparent patterns – this indicates the fit is adequate  
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# We can make a quantile normal plot to check for the normality  

 

> qqnorm(resid(lm(y~x))  
 

 
# You should also perform the Shapiro-Wilk test to check for the normality more formally as this 

test gives you a p-value. 

 

> Shapiro.test(resid(lm(y~x)) 

 

p-value = 0.1356 indicating that we can not reject the null hypothesis that the residual is normal 

 


