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df. SS MS F
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2
) SST/(t-1) MST/MSE
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(Within Groups)  Error (W) N-t Z. 12, 1(YI . ) SSE / (N-t)
Total vy o N\ )2
Random Effects Model: Y, = p+a +e ~ N(O,aj), & ~N(0, Gez)
Y_i. =pu+a +e,
Y.=uta +z,
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Yo=utote+d, Y =0, g ~NID(0,067), d ~NID(©0,0?)
i=1...,t (Trtgroups) (Methods)

...t (EUsini" Trt) (Batches or plots)

..., (SUsin j" EU) (Subsamples)

b —
Il 1
[EEN [HEN

Yi-Vo)= (VYo% % )+ (Y5

Source df. SS MS E(MS)
(Methods) Trt SST MST
(Batches) “Error™* . SSE MSE
Sampling** 555 MSS o)
Total trn-1  SS(Tot)

* Listed as batch [or batch(method)] in SAS, but called “Error” in the text.
** Listed as Error in SAS (unless a fully specified model is used).

Allocation of Sampling Units vs. Experimental Units

2 2 2 2

* — O, (0} * o) o
V =Var(Y ) ==+ =% 5 =—t+—2%
rrn Vi Vin

C, =Cost, =Cyyor +Cqyern’

Goal: Find n*in order to minimize Ci while holding V. constant.



Source SS

Model 187

Error 8

C. Total 195

Source Type I SS

X1 144

X2 22

X3 21

:iggs in Model fgg Decrease
» - >144
X1,X2 20 =— o4
X1,X2,X3 8

source 5SS

Model 187

Error 8 Adding X1 to the model that

C. Total 195 alread}r has X2 and X3 reduces
the SSE by 10.

Source Type III gﬁf},ff”J

X1 10 Adding X2 to the model that

X2 37 — already has X1 and X3 reduces

X3 21 the SSE by 37.

Terms in Model SSE xgg%g;ggy

has X1 and X2
;; i )):2 ’ - 1 g r:t?ucesat?]e SSE
’ by 21.
X1,X3 45
X1,X2 29



