options nodate nonumber ps=54 ls=76;

data sheet;

infile 'sheetmetal.dat';

input batch batchgrp group rep pandev;

run;

proc glm;

class batch group;

model pandev = batch group(batch);

test h=batch e=group(batch);

run;

proc mixed;

class batch group;

model pandev =;

random batch group(batch);

run;

Dependent Variable: pandev   
                                     Sum of

 Source                    DF       Squares   Mean Square  F Value  Pr > F
 Model                     11   376.5163889    34.2287626    13.24  <.0001
 Error                     24    62.0533333     2.5855556                 
 Corrected Total           35   438.5697222                               

Source                    DF     Type I SS   Mean Square  F Value  Pr > F
 batch                      5   347.9047222    69.5809444    26.91  <.0001

 group(batch)               6    28.6116667     4.7686111     1.84  0.1327

 Source                    DF   Type III SS   Mean Square  F Value  Pr > F

 batch                      5   347.9047222    69.5809444    26.91  <.0001

 group(batch)               6    28.6116667     4.7686111     1.84  0.1327

                  Tests of Hypotheses Using the Type III

                   MS for group(batch) as an Error Term
 Source                    DF   Type III SS   Mean Square  F Value  Pr > F
 batch                      5   347.9047222    69.5809444    14.59  0.0026

                              The Mixed Procedure

                           Covariance Parameter Estimates

                         Cov Parm         Estimate

                         batch             10.8021

                         group(batch)       0.7277

                         Residual           2.5856

sheet <- read.table("http://www.stat.ufl.edu/~winner/data/sheetmetal.dat",header=F,

                    col.names=c("batch","batchgrp","group","rep","pandev"))

attach(sheet)

batch <- factor(batch); batchgrp <- factor(batchgrp); group <- factor(group)

sheet.aov1 <- aov(pandev ~ batch + batch/group)

summary(sheet.aov1)

sheet.aov2 <- aov(pandev ~ batch + Error(group))

summary(sheet.aov2)

library(lme4)

sheet.aov3 <- lmer(pandev ~ 1  + (1|batch/group))

summary(sheet.aov3)

> summary(sheet.aov1)

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

batch        5 347.90  69.581 26.9114 4.186e-09 ***

batch:group  6  28.61   4.769  1.8443    0.1327    

Residuals   24  62.05   2.586                      

---

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

> 

> sheet.aov2 <- aov(pandev ~ batch + Error(group))

> summary(sheet.aov2)

Error: group

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

batch      5 347.90  69.581  14.591 0.002637 **

Residuals  6  28.61   4.769                    

---

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

Error: Within

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

Residuals 24 62.053  2.5856               

> 

> library(lme4)

> 

> sheet.aov3 <- lmer(pandev ~ 1  + (1|batch/group))

> summary(sheet.aov3)

Linear mixed model fit by REML 

Formula: pandev ~ 1 + (1 | batch/group) 

   AIC   BIC logLik deviance REMLdev

 164.3 170.6 -78.15    158.8   156.3

Random effects:

 Groups      Name        Variance Std.Dev.

 group:batch (Intercept)  0.72769 0.85305 

 batch       (Intercept) 10.80206 3.28665 

 Residual                 2.58555 1.60797 

Number of obs: 36, groups: group:batch, 12; batch, 6

Fixed effects:

            Estimate Std. Error t value

(Intercept)   0.5472     1.3902   0.394
