
Assignment #6 SKETCH OF SOULTIONS 1 
 
1) 
 

 
 
*A    MSAB + MSAC – MSABC 
*B    MSAB + MSBC – MSABC 
*C    MSAC + MSBC – MSABC
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2) 
 

 
 
 
3) [(i:k)(j)]:l 
 
[{Batches are nested within Days} crossed with Lab] each has replication … 



Assignment #6 SKETCH OF SOULTIONS 3 
 
4) 
 
2 stage nested i:j:k i machines j oper k rep 
 
options nodate nonumber ls=80 nocenter FORMDLIM=' '; 
data nested; input machine $ oper $ rsp; cards; 
Machine1 Oper1  79 
Machine1 Oper1  62 
Machine1 Oper2  94 
Machine1 Oper2  74 
Machine1 Oper3  46 
Machine1 Oper3  57 
Machine2 Oper4  92 
Machine2 Oper4  99 
Machine2 Oper5  85 
Machine2 Oper5  79 
Machine2 Oper6  76 
Machine2 Oper6  68 
Machine3 Oper7  88 
Machine3 Oper7  75 
Machine3 Oper8  53 
Machine3 Oper8  56 
Machine3 Oper9  46 
Machine3 Oper9  57 
Machine4 Oper10 36 
Machine4 Oper10 53 
Machine4 Oper11 40 
Machine4 Oper11 56 
Machine4 Oper12 62 
Machine4 Oper12 47 
; run; 
 
proc glm data = nested; 
class machine oper; 
model rsp = machine oper(machine); 
random machine oper(machine) / test; 
run; 
 
proc mixed data = nested cl; 
class machine oper; 
model rsp = ; 
random machine oper(machine); 
run; quit;  
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                  Class Level Information 
 
Class         Levels    Values 
 
machine            4    Machine1 Machine2 Machine3 Machine4 
 
oper               3    Oper1 Oper2 Oper3 
 
 
Number of Observations Read          24 
Number of Observations Used          24 
 
Source                  Type III Expected Mean Square 
 
machine                 Var(Error) + 2 Var(oper(machine)) + 6 Var(machine) 
 
oper(machine)           Var(Error) + 2 Var(oper(machine)) 
 
Dependent Variable: rsp 
 
Source                     DF    Type III SS    Mean Square   F Value   Pr > F 
 
machine                     3    3617.666667    1205.888889      3.42   0.0728 <- insufficient evidence of  
                                                                                  machine effect 
Error                       8    2817.666667     352.208333 
Error: MS(oper(machine)) 
 
 
Source                     DF    Type III SS    Mean Square   F Value   Pr > F 
 
oper(machine)               8    2817.666667     352.208333      4.17   0.0134 <- evidence of oper effect  
 
Error: MS(Error)           12    1014.000000      84.500000 
 
---------------------------------------------------------------------------------------------------------------- 
 
Point Estimation & Interval Estimation of Variance Components 
 
Cov Parm          Estimate     Alpha       Lower       Upper 
 
machine             142.28      0.05     33.5679       18486 
oper(machine)       133.85      0.05     50.0000      942.04 
Residual           84.5000      0.05     43.4509      230.26 


