5.7 > engineer<-read.table("C:/Documents and Settings/Ester Kim/My Documents/Escola/appl stats/hw5/prb0507.dat",header=T)

> engineer
  run x1 x2 x3  y

1   1 -1 -1 -1 60

2   2  1 -1 -1 61

3   3 -1  1 -1 54

4   4  1  1 -1 75

5   5 -1 -1  1 58

6   6  1 -1  1 61

7   7 -1  1  1 55

8   8  1  1  1 75

> engineer<-data.frame(apply(engineer[,2:4],2,as.factor),y=engineer[,5])

> plot.design(engineer)
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> interaction.plot(engineer$x1,engineer$x2,engineer$y)

> interaction.plot(engineer$x1,engineer$x3,engineer$y)

> interaction.plot(engineer$x2,engineer$x3,engineer$y)
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> fit<-aov(y~x1*x2*x3,data=engineer)

> summary(fit)

           

 Df  
Sum Sq 
Mean Sq

x1           
1 
253.125 
253.125

x2           
1 
45.125  
45.125

x3           
1   
0.125   
0.125

x1:x2        
1 
171.125 
171.125

x1:x3        
1   
0.125   
0.125

x2:x3        
1   
1.125   
1.125

x1:x2:x3     
1   
1.125   
1.125
> model.tables(fit,type="effects",se=F)

Tables of effects

x1
    -1      1 

-5.625  5.625 

x2
    -1      1 

-2.375  2.375 

x3

    -1      1 

 0.125 -0.125 

 x1:x2 

-1     1     

4.625 -4.625

-4.625  4.625
x1:x3
-1     1     

0.125 -0.125

-0.125  0.125

x2:x3 

-1     1     

0.375 -0.375

-0.375  0.375

  x1: x2: x3 

-1     1     

0.375 -0.375

-0.375  0.375

Standard errors of effects

         x1  x2  x3 x1:x2 x1:x3 x2:x3 x1:x2:x3

        NaN NaN NaN   NaN   NaN   NaN      NaN

replic.   4   4   4     2     2     2        1
P-values are NA
> fit1<-lm(y~x1+x2 +x1:x2, data=engineer)

> summary(fit1)

lm(formula = y ~ x1 + x2 + x1:x2, data = engineer)

Residuals:

         1          2          3          4          5          6          7 
8
 1.000e+00  3.379e-16 -5.000e-01  3.934e-16 -1.000e+00 -3.838e-16  
Coefficients:

            
Estimate 
Std. Error 
t value 

Pr(>|t|)    

(Intercept)  
62.3750     
0.2795 
223.160 
2.42e-09 ***

x1            
5.6250     
0.2795  
20.125 
3.60e-05 ***

x2            
2.3750     
0.2795   
8.497  

0.00105 ** 

x1:x2        
4.6250     
0.2795  
16.547 
7.81e-05 ***

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

Residual standard error: 0.7906 on 4 degrees of freedom

Multiple R-Squared: 0.9947,     Adjusted R-squared: 0.9907 

F-statistic: 250.3 on 3 and 4 DF,  p-value: 5.254e-05

Assumption is that all the estimated effects are iid normally distributed with mean=0. The results above suggest that x1 (temperature) has the strongest effect on the yield. X2 (pH) also has significant effect along with the interaction between x1 and x2.

5.10
> chemical<-read.table("C:/Documents and Settings/Ester Kim/My Documents/Escola/appl stats/hw5/prb0510.dat",header=T)

> chemical

  run temp conc rate yield

1   1   50    6   60    54

2   2   60    6   60    57

3   3   50   10   60    69

4   4   60   10   60    70

5   5   50    6  100    55

6   6   60    6  100    54

7   7   50   10  100    80

8   8   60   10  100    81

> chemical<-data.frame(apply(chemical[,2:4],2,as.factor),yield=chemical[,5])

> plot.design(chemical)
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> interaction.plot(chemical$temp,chemical$conc,chemical$yield)

> interaction.plot(chemical$temp,chemical$rate,chemical$yield)

> interaction.plot(chemical$conc,chemical$rate,chemical$yield)
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> fit<-aov(yield~temp*conc*rate,data=chemical)

> summary(fit)

               

Df    
Sum Sq   
Mean Sq

temp            

1         
2         

2

conc            

1       
800       
800

rate            

1        
50        
50

temp:conc       

1 
8.247e-29 
8.247e-29

temp:rate       

1         
2         

2

conc:rate       

1        
72        
72

temp:conc:rate  
1         
2         

2
> model.tables(fit,type="effects",se=T)

Tables of effects

temp
  50   60 

-0.5  0.5 

 conc
  6  10 

-10  10 

 rate
  60  100 

-2.5  2.5 

temp:conc
               6          10        

50   -5.103e-16  5.103e-16

60    5.103e-16 -5.103e-16
temp:rate
      60   100 

50 -0.5  0.5

60  0.5 -0.5
conc: rate
     60 100

 6   3 -3  

 10 -3  3
  temp:conc:rate
       6    10  

50 -0.5  0.5

60  0.5 -0.5

Standard errors of effects

        temp conc rate temp:conc temp:rate conc:rate temp:conc:rate

         NaN  NaN  NaN       NaN       NaN       NaN            NaN

replic.    4    4    4         2         2         2              1
P-values are NA

> fit1<-lm(yield~conc+rate+conc:rate, data=chemical)

> summary(fit1)

Call:

lm(formula = yield ~ conc + rate + conc:rate, data = chemical)

Residuals:

   1    2    3    4    5    6    7    8 

-1.5  1.5 -0.5  0.5  0.5 -0.5 -0.5  0.5 

Coefficients:

             
Estimate 
Std. Error 
t value 

Pr(>|t|)    

(Intercept)    
80.500     
 0.866  
92.953 
8.03e-08 ***

conc6         
-26.000      
1.225 

-21.229 
2.91e-05 ***

rate60        
-11.000      
1.225  

-8.981  
0.00085 ***

conc6:rate60   12.000      
1.732   
6.928  

0.00228 ** 

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

Residual standard error: 1.225 on 4 degrees of freedom

Multiple R-Squared: 0.9935,     Adjusted R-squared: 0.9887 

F-statistic: 204.9 on 3 and 4 DF,  p-value: 7.821e-05
All the estimated effects are id normally distributed mean=0. 
a) Rate, conc and their interaction factors have the strongest effect on yield.
b) Recommend temp=60C con=1-% SR 100rpm will result high yield values

5.15 > lab<-read.table("C:/Documents and Settings/Ester Kim/My Documents/Escola/appl stats/hw5/515.txt",header=T)

> lab

   temp conc time  y

1    -1   -1   -1 80

2     1   -1   -1 65

3    -1    1   -1 69

4     1    1   -1 74

5    -1   -1    1 81

6     1   -1    1 84

7    -1    1    1 91

8     1    1    1 93

9    -1   -1   -1 62

10    1   -1   -1 63

11   -1    1   -1 73

12    1    1   -1 80

13   -1   -1    1 79

14    1   -1    1 86

15   -1    1    1 93

16    1    1    1 93

> interaction.plot(lab$temp,lab$conc,lab$y)

> interaction.plot(lab$temp,lab$time,lab$y)

> interaction.plot(lab$conc,lab$time,lab$y)
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> fit<-aov(y~(factor(temp)*factor(conc)*factor(time)),data=lab)

> summary(fit)

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

factor(temp)                            1    
6.25    

6.25  

0.2551 
0.6271225    

factor(conc)                            
1  
272.25  
272.25 
11.1122 
0.0103304 *  

factor(time)                            
1 
1122.25 
1122.25 
45.8061 
0.0001424 ***

factor(temp):factor(conc)       
1   
20.25   
20.25  

0.8265 
0.3898448    

factor(temp):factor(time)        1   
12.25
   
12.25  

0.5000 
0.4995759    

factor(conc):factor(time)        
1   
12.25   
12.25  

0.5000 
0.4995759    

factor(temp):factor(conc):factor(time)  1   72.25   
72.25  

2.9490 
0.1242610    

Residuals                               
8  
196.00   
24.50                      

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

> model.tables(fit,type="effects",se=T)

Tables of effects

 factor(temp) 

    -1      1 

-0.625  0.625 

 factor(conc) 

    -1      1 

-4.125  4.125 

 factor(time) 

    -1      1 

-8.375  8.375 

 factor(temp):factor(conc) 

       -1       1     

-1  1.125 -1.125

1  -1.125  1.125

 factor(temp):factor(time) 

        -1     1     

-1  0.875 -0.875

1  -0.875  0.875

 factor(conc):factor(time) 

       -1        1     

-1  0.875 -0.875

 1  -0.875  0.875

 factor(temp):factor(conc):factor(time) 

          -1  2.125 -2.125

          1  -2.125  2.125
Standard errors of effects

       
 factor(temp) 
factor(conc) 
factor(time) 
factor(temp):factor(conc)

               1.750        
1.750        
1.750                     2.475

replic.            8            8            
8                         
4

        
factor(temp):factor(time) 
factor(conc):factor(time)

                            2.475                     

2.475

replic.                         4                         
4

         
factor(temp):factor(conc):factor(time)

                                         3.500

> fit<-lm(y~conc+time, data=lab)

> summary(fit)

Call:

lm(formula = y ~ conc + time, data = lab)

Residuals:

   Min     1Q Median     3Q    Max 

-5.875 -2.687 -0.750  1.375 13.375 

Coefficients:

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

(Intercept)   79.125      1.239   63.87  < 2e-16 ***

conc           4.125      1.239    3.33  0.00543 ** 

time           8.375      1.239    6.76 1.34e-05 ***

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

Residual standard error: 4.956 on 13 degrees of freedom

Multiple R-Squared: 0.8137,     Adjusted R-squared: 0.7851 

F-statistic: 28.39 on 2 and 13 DF,  p-value: 1.804e-05
6.13 
Generators I=1237, I=126

Interactions: I=(1237)(126)=367

Defining relation: I=1237=126=367

Confounding pattern:

1 is confounded with 237, 26 and 1367. 
Generate another 32-run design generated by rerunning the original one with foldover (switch signs in on of one factor) to increase the resolution, thus producing less confounding terms. 
6.16

Generators I=1234, I=135

a) 8 runs

b) Generators: I=-1234, I=-135

c) Resolution= III
d) Defining relation: I=245
e) Resolution= III
f) The second design has less confounding than the first design.
