
Assignment #7 SKETCH OF SOULTIONS 1 
 
1)  
 
First, assign the numbers 1-15 to the 15 wholeplots. Create a random permutation of the 
numbers 1-15 and for the first 3 numbers (plots) in the random permutation, assign 
wholeplot treatment 1 A1, for the second 3 numbers (plots), assign wholeplot treatment 2 
A2, …, etc. Within each wholeplot, label the experimental units 1,2,3,4. Create a random 
permutation of these numbers to assign the B subplot treatments. 
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2) 
 
For each of the three blocks, assign each experimental unit (wholeplot) a number 1, 2, 3, 
4, 5. Obtain a random permutation of the numbers 1, 2, 3, 4, 5 and assign treatment 1 A1 
to the first, 2 A2 to the second, …, etc. Once the wholeplots have been randomized in the 
blocks, assign each subplot a number 1, 2, 3, 4. Obtain a random permutation of those 
numbers 1, 2, 3, 4 and assign treatment 1 B1 to the first, 2 B2 to the second, and so on. 
 

 
 

sigmasq_error + 4sigmasq_ABlk + 20sigmasq_Blk 
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3) 
 
proc glm; 
class  Ration Steer Age; 
model ShearForce = Ration Steer(Ration) Age Age*Ration; 
random Steer(Ration) / test; 
lsmeans age*ration /out=abmeans; 
run; 
 
symbol i=j; 
 
proc gplot data=abmeans; 
plot lsmean*age=ration; 
plot lsmean*ration=age; 
run; 
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3) continues … 
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3) continues … 
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3) continues … 
 
a. To perform this experiment as a completely randomized design of the same number of 
samples, we would need 48 cows. First, assign a random number to the 48 cows and order 
them. For the first four on the list, assign ration 1, age 1, the next four, ration 1, 
age 7, and so on until all cows assigned. 
 
b. The gain in running the study as a completely randomized design is a large increase in  
the degrees of freedom for testing the ration effect. 
 
c. The split-plot design was chosen to significantly reduce the number of steers from 48 
to 12. In the split plot design, there are fewer degrees of freedom for testing the 
ration effect, but the gain in using fewer steers may be worth the cost. 


