Qn # 3 
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> fnames<-list(x1=c("Tl","Th"),x2=c("Bl","Bh"),x3=c("Sl","Sh"))

> lncaliform.design<-fac.design(c(2,2,2),fnames,rep=2)

> lncaliform.yield<-scan()

1: 0
2.48490665
2.772588722
1.386294361
5.030437921
4.859812404
4.96284463
4.727387819

9: 0.693147181
3.610917913
3.044522438
0.693147181
4.564348191
5.966146739
5.703782475
5.634789603

17: 

> lncaliform.df<-data.frame(lncaliform.design,lncaliform.yield)

> aov.lncaliform<-aov(lncaliform.yield~(x1+x2+x3)^3,lncaliform.df)

> summary(aov.lncaliform)

          Df Sum of Sq  Mean Sq  F Value     Pr(F) 

       x1  1   0.41982  0.41982   1.3129 0.2849924

       x2  1   0.18396  0.18396   0.5753 0.4699143

       x3  1  44.76957 44.76957 140.0050 0.0000024

    x1:x2  1   7.12352  7.12352  22.2769 0.0015025

    x1:x3  1   0.03407  0.03407   0.1065 0.7525002

    x2:x3  1   0.01560  0.01560   0.0488 0.8307502

 x1:x2:x3  1   3.61449  3.61449  11.3034 0.0099017

Residuals  8   2.55817  0.31977                   

> model.tables(aov.lncaliform,type="feffects",se=T)

Table of factorial effects 

           Effects      se 

      x1  0.323966 0.28274

      x2  0.214455 0.28274

      x3  3.345503 0.28274

   x1:x2 -1.334496 0.28274

   x1:x3 -0.092286 0.28274

   x2:x3 -0.062440 0.28274

x1:x2:x3  0.950591 0.28274

> par(mfrow=c(3,2))

> par(mfrow=c(2,2))

> plot.design(lncaliform.df,fun=median)

> coef(aov.lncaliform)

 (Intercept)        x1        x2       x3      x1:x2       x1:x3       x2:x3  x1:x2:x3 

    3.508442 0.1619832 0.1072275 1.672752 -0.6672481 -0.04614278 -0.03122011 0.4752953

> par(mfrow=c(3,2))

> qqnorm(aov.lncaliform,label=4)

> plot.factor(lncaliform.df)

>  plot.design(lncaliform.df,fun=median)

> attach(lncaliform.df)
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> fnames<-list(x1=c("Tl","Th"),x2=c("Bl","Bh"),x3=c("Sl","Sh"))

> lncaliform.design<-fac.design(c(2,2,2),fnames,rep=2)

> lncaliform.yield<-scan()

1: 0
2.708050201
2.302585093
1.791759469
5.135798437
4.997212274
5.135798437
5.379897354

9: 1.386294361
3.663561646
3.044522438
1.609437912
4.204692619
5.886104031
5.932245187
5.521460918

17: 

> lncaliform.df<-data.frame(lncaliform.design,lncaliform.yield)

> aov.lncaliform<-aov(lncaliform.yield~(x1+x2+x3)^3,lncaliform.df)

> summary(aov.lncaliform)

          Df Sum of Sq  Mean Sq  F Value     Pr(F) 

       x1  1   1.21857  1.21857   3.4026 0.1023171

       x2  1   0.46785  0.46785   1.3064 0.2860966

       x3  1  41.23887 41.23887 115.1525 0.0000050

    x1:x2  1   4.66640  4.66640  13.0301 0.0068844

    x1:x3  1   0.17290  0.17290   0.4828 0.5068303

    x2:x3  1   0.03565  0.03565   0.0995 0.7604640

 x1:x2:x3  1   1.70415  1.70415   4.7585 0.0607291

Residuals  8   2.86499  0.35812                   

> model.tables(aov.lncaliform,type="feffects",se=T)

Table of factorial effects 

           Effects      se 

      x1  0.551943 0.29922

      x2  0.341999 0.29922

      x3  3.210875 0.29922

   x1:x2 -1.080092 0.29922

   x1:x3 -0.207908 0.29922

   x2:x3  0.094399 0.29922

x1:x2:x3  0.652715 0.29922

> coef(aov.lncaliform)

 (Intercept)        x1        x2       x3      x1:x2      x1:x3      x2:x3  x1:x2:x3 

    3.668714 0.2759717 0.1709996 1.605437 -0.5400461 -0.1039542 0.04719974 0.3263573

> par(mfrow=c(3,2))

> plot.factor(lncaliform.df)

> qqnorm(aov.lncaliform,label=4)

> plot.design(lncaliform.df,fun=median)

> plot(fitted(aov.lncaliform), resid(aov.lncaliform))
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> fnames<-list(x1=c("Tl","Th"),x2=c("Bl","Bh"),x3=c("Sl","Sh"))

> lncaliform.design<-fac.design(c(2,2,2),fnames,rep=2)

> lncaliform.yield<-scan()

1: 1.098612289
4.043051268
5.777652323
5.209486153
6.054439346
5.521460918
6.363028104
6.476972363

9: 2.302585093
5.634789603
3.496507561
2.302585093
4.990432587
7.29301768
6.499787041
6.514712691

17: 

> lncaliform.df<-data.frame(lncaliform.design,lncaliform.yield)

> aov.lncaliform<-aov(lncaliform.yield~(x1+x2+x3)^3,lncaliform.df)

> summary(aov.lncaliform)

          Df Sum of Sq  Mean Sq  F Value     Pr(F) 

       x1  1   2.57044  2.57044  1.87559 0.2080436

       x2  1   2.03229  2.03229  1.48292 0.2580145

       x3  1  24.62289 24.62289 17.96674 0.0028424

    x1:x2  1   5.85576  5.85576  4.27281 0.0725579

    x1:x3  1   0.42774  0.42774  0.31211 0.5916760

    x2:x3  1   0.18319  0.18319  0.13367 0.7241333

 x1:x2:x3  1   2.55840  2.55840  1.86680 0.2090080

Residuals  8  10.96376  1.37047                   

> model.tables(aov.lncaliform,type="feffects",se=T)

Table of factorial effects 

          Effects      se 

      x1  0.80163 0.58534

      x2  0.71279 0.58534

      x3  2.48107 0.58534

   x1:x2 -1.20993 0.58534

   x1:x3 -0.32701 0.58534

   x2:x3 -0.21401 0.58534

x1:x2:x3  0.79975 0.58534

> coef(aov.lncaliform)

 (Intercept)        x1        x2       x3      x1:x2      x1:x3      x2:x3  x1:x2:x3 

    4.973695 0.4008145 0.3563964 1.240536 -0.6049668 -0.1635049 -0.1070027 0.3998747

> par(mfrow=c(3,2))

> plot.factor(lncaliform.df)

> qqnorm(aov.lncaliform,label=4)

> plot.design(lncaliform.df,fun=median)

> plot(fitted(aov.lncaliform), resid(aov.lncaliform))
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> fnames<-list(x1=c("Tl","Th"),x2=c("Bl","Bh"),x3=c("Sl","Sh"))

> lncaliform.design<-fac.design(c(2,2,2),fnames,rep=2)

> lncaliform.yield<-scan()

1: 1.945910149
4.382026635
5.886104031
5.262690189
6.380122537
5.493061443
6.109247583
6.599870499

9: 3.295836866
5.521460918
3.970291914
4.465908119
5.262690189
7.3524411
6.697034248
6.678342115

17: 

> lncaliform.df<-data.frame(lncaliform.design,lncaliform.yield)

> aov.lncaliform<-aov(lncaliform.yield~(x1+x2+x3)^3,lncaliform.df)

> summary(aov.lncaliform)

          Df Sum of Sq  Mean Sq  F Value     Pr(F) 

       x1  1   2.40914  2.40914  3.08780 0.1169419

       x2  1   2.27703  2.27703  2.91848 0.1259492

       x3  1  15.68671 15.68671 20.10568 0.0020451

    x1:x2  1   1.90461  1.90461  2.44113 0.1568166

    x1:x3  1   0.51098  0.51098  0.65493 0.4417590

    x2:x3  1   0.50537  0.50537  0.64774 0.4441819

 x1:x2:x3  1   1.02961  1.02961  1.31965 0.2838410

Residuals  8   6.24170  0.78021                   

> model.tables(aov.lncaliform,type="feffects",se=T)

Table of factorial effects 

          Effects      se 

      x1  0.77607 0.44165

      x2  0.75449 0.44165

      x3  1.98032 0.44165

   x1:x2 -0.69004 0.44165

   x1:x3 -0.35742 0.44165

   x2:x3 -0.35545 0.44165

x1:x2:x3  0.50735 0.44165

> par(mfrow=c(3,2))

> plot.factor(lncaliform.df)

> qqnorm(aov.lncaliform,label=4)

> plot.design(lncaliform.df,fun=median)

> plot(fitted(aov.lncaliform), resid(aov.lncaliform)
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