
 

 

 

The population structure plays an important role in setting up the complete model and the corresponding ANOVA table for 
the experiment under investigation …. 
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Consider a company that buys raw material in batches from three different suppliers. The purity of this raw material differs 
considerably, which causes problems in manufacturing the finished product. … wish to determine if the differences in purity is 
attributable to differences between the suppliers. Four batches of raw material are selected at random from each supplier, and 
three determinations of purity are made on each batch. --- hence a two-stage nested design. Data is provided below … coded 
response … 

options nodate nonumber ls=80 nocenter; 
data nested; input purity supplier batch $ @@; cards; 
1 1 1 -2 1 2 -2 1 3 1 1 4 
-1 1 1 -3 1 2  0 1 3 4 1 4
0 1 1 -4 1 2  1 1 3 0 1 4
1 2 a  0 2 b -1 2 c 0 2 d
-2 2 a  4 2 b  0 2 c 3 2 d
-3 2 a  2 2 b -2 2 c 2 2 d
2 3 w -2 3 x  1 3 y 3 3 z
4 3 w  0 3 x -1 3 y 2 3 z
0 3 w  2 3 x  2 3 y 1 3 z
; run;

proc glm data = nested; 
class supplier batch; 
model purity = supplier batch(supplier); 
random batch(supplier) / test; 
run; 

Dependent Variable: purity 
   Sum of 

Source      DF        Squares    Mean Square   F Value   Pr > F 

Model    11     84.9722222      7.7247475      2.93   0.0135 
Error     24     63.3333333     2.6388889 
Corrected Total   35    148.3055556 

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

supplier     2    15.05555556     7.52777778      2.85   0.0774 
batch(supplier)     9    69.91666667     7.76851852      2.94   0.0167 

Source     Type III Expected Mean Square 
supplier     Var(Error) + 3 Var(batch(supplier)) + Q(supplier) 
batch(supplier)     Var(Error) + 3 Var(batch(supplier)) 

Tests of Hypotheses for Mixed Model Analysis of Variance 

Source        DF    Type III SS    Mean Square   F Value   Pr > F 
supplier     2      15.055556       7.527778      0.97   0.4158 
Error: MS(batch(supplier))  9      69.916667       7.768519 

Source     DF    Type III SS    Mean Square   F Value   Pr > F 
batch(supplier)     9      69.916667       7.768519      2.94   0.0167 
Error: MS(Error)      24      63.333333    2.638889 

We conclude that there is insufficient evidence of a supplier effect on purity, but the purity of batches of raw material from the same supplier does differ significantly ... Note 
the practical implications of this experiment and the analysis are very important. If differences in raw material results from differences among the suppliers, we may be able to 
solve the problem by selecting the ‘best’ supplier. However, that solution is not applicable here b/c the major source of variability is the batch-to-batch purity variation within 
suppliers. We must attack the problem by working with the suppliers to reduce their batch-to-batch variability. ... may involve modifications to the suppliers’ production 
processes or their internal quality assurance system. 
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