
Assignment #5 SKETCH OF SOULTIONS 1 
 
1) #’s 17.7 17.8 
 

 
 
proc glm; 
class lab process; 
model count = lab process lab*process; 
random lab process lab*process / test; 
run; 
 



Assignment #5 SKETCH OF SOULTIONS 2 
 
1) #’s 17.7 17.8 continued … 
 
Tests of Hypotheses for Random Model Analysis of Variance 
 
Dependent Variable: Count 
 
Source                     DF    Type III SS    Mean Square   F Value   Pr > F 
 
Lab                         5        7409424        1481885      3.56   0.0085 
Process                     9       17648582        1960954      4.71   0.0002 
 
Error                      45       18747422         416609 
Error: MS(Lab*Process) 
 
 
Source                     DF    Type III SS    Mean Square   F Value   Pr > F 
 
Lab*Process                45       18747422         416609    381.80   <.0001 
 
Error: MS(Error)           60          65470    1091.175000 
 
Significant interaction and main effects for Lab & Process … 
 
 
proc mixed; 
class lab process; 
model count = ; 
random lab process lab*process; 
run; 
 
  Covariance Parameter 
       Estimates 
 
Cov Parm        Estimate 
 
Lab                53264 13.6% 
Process           128695 32.9% 
Lab*Process       207759 53.2% 
Residual         1091.18 0.28% 
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2) # 17.9 
 

 
For fixed effects - estimate the parameters and do multiple comparisons … 
For random effects - can estimate variance components …  
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3) #’s 17.10 17.11 
 

 
Source                  Type III Expected Mean Square 
 
Location                Var(Error) + 2 Var(Location*Chemical) + 8 Var(Location) 
 
Chemical                Var(Error) + 2 Var(Location*Chemical) + Q(Chemical) 
 
Location*Chemical       Var(Error) + 2 Var(Location*Chemical) 
 
 
Dependent Variable: NumberKilled 
 
Source                     DF    Type III SS    Mean Square   F Value   Pr > F 
 
Location                    4       3.811500       0.952875      0.71   0.6020 
Chemical                    3     180.132750      60.044250     44.59   <.0001 
 
Error                      12      16.158500       1.346542 
Error: MS(Location*Chemical) 
 
 
Source                     DF    Type III SS    Mean Square   F Value   Pr > F 
 
Location*Chemical          12      16.158500       1.346542      3.89   0.0037 
 
Error: MS(Error)           20       6.925000       0.346250 
 
proc glm; 
class Location Chemical; 
model NumberKilled = Location Chemical Location*Chemical; 
random Location Location*Chemical / test; 
run; 
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3) #’s 17.10 17.11 continued … 
 

 
 
 


