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Quiz 3. AMS 586 

 

Name:________________________SBU ID:________________________ 

The quiz is due at the end of the lecture by 9:50am – please submit no later than 10:00am. 

Please email your completed quiz to me at: wei.zhu@stonybrook.edu 

Please include (1) R code 

(2) Output from R 

(3) Answers to all the questions asked 

Please keep yourself on Zoom video until you have emailed your solutions.  

Please study this website if you have trouble uploading the csv file to R: 

https://swcarpentry.github.io/r-novice-inflammation/11-supp-read-write-csv/ 

 

General Linear Model with the Red Wine Data 

The accompanying csv file contains data from red wine samples. The goal is to model wine 

quality based on physicochemical tests. The variables are: 

Input variables (based on physicochemical tests):  
1 - fixed acidity  
2 - volatile acidity  
3 - citric acid  
4 - residual sugar  
5 - chlorides  
6 - free sulfur dioxide  
7 - total sulfur dioxide  
8 - density  
9 - pH  
10 - sulphates  
11 - alcohol  
Output variable (based on sensory data):  
12 - quality (score between 0 and 10) 

 

1. Please find a model that best predicts the wine quality using the stepwise variable selection 
method. Please provide model goodness-of-fit index.  
Please perform all model diagnostics necessary.  

 

2. Please find a model that best predicts the wine quality using the best subset variable selection 
method. Please provide model goodness-of-fit index.  
 

3. Are these two models the same? Please discuss any limitations/imperfections your models 
might have. How can you improve your models?  
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Solutions: 

 

0. Read in the data 
 

 wine<-read.csv("your-directory-path/redwine.csv", sep=";") 
 View(wine) 

 
1. Please find a model that best predicts the wine quality using the stepwise variable selection 

method. Please provide model goodness-of-fit index. Please perform all model diagnostics 
necessary 
 
stepmax = lm(quality~., data=wine) 
step.fit = stepAIC(stepmax,trace=0,direction="both") 
res1 = summary(step.fit) 
(res1) 
 

Call: 
lm(formula = quality ~ volatile.acidity + chlorides + free.sulfur.dioxide +  
    total.sulfur.dioxide + pH + sulphates + alcohol, data = wine) 
 
Residuals: 
     Min       1Q   Median       3Q      Max  
-2.68918 -0.36757 -0.04653  0.46081  2.02954  
 
Coefficients: 
                       Estimate Std. Error t value Pr(>|t|)     
(Intercept)           4.4300987  0.4029168  10.995  < 2e-16 *** 
volatile.acidity     -1.0127527  0.1008429 -10.043  < 2e-16 *** 
chlorides            -2.0178138  0.3975417  -5.076 4.31e-07 *** 
free.sulfur.dioxide   0.0050774  0.0021255   2.389    0.017 *   
total.sulfur.dioxide -0.0034822  0.0006868  -5.070 4.43e-07 *** 
pH                   -0.4826614  0.1175581  -4.106 4.23e-05 *** 
sulphates             0.8826651  0.1099084   8.031 1.86e-15 *** 
alcohol               0.2893028  0.0167958  17.225  < 2e-16 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Residual standard error: 0.6477 on 1591 degrees of freedom 
Multiple R-squared:  0.3595, Adjusted R-squared:  0.3567  
F-statistic: 127.6 on 7 and 1591 DF,  p-value: < 2.2e-16 

 
1. Goodness of fit: Adjusted R-squared(0.3567) 
2. Check the error terms: normality 

 
Shapiro-Wilk normality test 
 
data:  resid(step.fit) 
W = 0.99137, p-value = 4.321e-08 

 
 

3. Check the error terms: constant variance   
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2. Please find a model that best predicts the wine quality using the best subset variable selection 
method. Please provide model goodness-of-fit index.  
 
subsets = regsubsets(quality~.,data=wine) 
res2 = summary(subsets) 
par(mfrow=c(1,3),lab=c(2,5,3),pch=19) 
plot(1:8,res2$bic,type="b",xlab="# of variables",ylab="BIC",pch=18) 
plot(1:8,res2$cp,type="b",xlab="# of variables",ylab="adjusted cp",pch=18)  
plot(1:8,res2$adjr2,type="b",xlab="# of variables",ylab="adjusted R2",pch=18)  
par(mfrow=c(1,1)) 
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1. BIC/Cp/adjusted R2 plot to choose the best model(s) 

 
From the plot, we can see the promising fit has either 6 or 7 variables: 
res2$which[c(6,7),] 
6: intercept, volatile.acidity, chlorides, total.sulfur.dioxide, pH, sulphates, alcohol 
7: intercept, volatile.acidity, chlorides, free.sulfur.dioxide, total.sulfur.dioxide, pH, sulphates, alcohol 
 
Their BIC & adjusted CP & adjusted R2 are as following: 
res2$adjr2[c(6,7)] 
0.3547509  0.3566527 
res2$cp[c(6,7)] 
10.383748  6.682327 
res2$bic[c(6,7)] 
-654.9272 -653.2747 

 
3. Are these two models the same?  

Yes and no. StepAIC & Best subset chose the same 7-variable model. However, the 6-variable 
model also appears to be optimal in the best subset approach using the BIC criterion. The 
discrepancy is due largely to different criteria used. In the Stepwise, we used the AIC, and got 
the best 7-variable model; while in the Best Subset, if you use the BIC, that tends to favor 
smaller model, we will get the best model as a 6-variable model. *** If you had used the AIC 
criterion in the best subset approach for this problem, you will find your best subset model is 
the 7-variable model, same as the one from the stepwise regression.  

 

4. Please discuss any limitations/imperfections your models might have. 

From the residual check, this model does not seem to fit the integer valued ordinal output 
well.  One can try multi-class logistic regression model or other classification model.  


