STAT 5200 Handout #8b
Tools for Factorial Design (Ch. 8)

Yijh = p+ Ai+ Bj+ ABjj + €k
i=1,...,a; j=1,....b; k=1,...,n; e iid N(0,0%)

> Ai=> Bj=) ABj =} AB;=0

General strategy in factorial design

1. Fit model (with A, B, and AB), and check assumptions ML
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2. If AB test significant: .
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(b) Look at interaction plots and do posthoc mean comparisons (on AB) to characterlze

- ke ot Wkt 3 "1(.\,,,‘3 S o Hae

JQ"‘»L%Q A A{Q & —0C Ulét U"‘(S‘\B
\—-"N
3. If AB test not significant: 1(& B—fJ.Lr ‘~ CLASS
(a) Look at main effect tests (A, B) M 'EMS "
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LSMEANS

e For unbalanced designs with more than one factor, the MEANS statement (and posthoc
comparison options) are not appropriate
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e Need to also account for: 0““&*“ ‘Q‘,c’(bc QIQD(_L‘\S

e LSMEANS (and posthoc comparison options) account for imbalance and for other effects
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¢ REGWQ not defined here, so use Tukey’s HSD

— PDIFF (&p#m o~ LSmEANS {f&{?mﬂ,;,) with  ANIUST=Tukey

— Simple summary: LINES option (see Handouts #8 (pp. 5 & 9) and #9)

Contrasts from one-way “combination” model (see p. 10 of Handout #8)
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1. linear combination of parameters
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2. sum of coefficients is zero
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Misc. Topics

e Diffogram: LSMEANS default summary (visualization), also called “mean=mean scatter plot”
(Hsu 1996)

Significant differences indicated by solid CI lines

LSMEAN:

LSMEMUL.

e Partial R?

— Recall overall model R? = SS7,4/SSrotar = proportion of variation in Y explained by
(combination of all) factor levels

— For balanced designs, we can partition this to see contributions of each factor:

Rﬁartial = SSeffect / SStotal
— Example (Handout #8):
* So changes in Glass level, averaged

Effect R?Jartwl equally over all levels of Phosphor,
account for about 86.3% of total vari-
13,338.89 __ Co :
Glass 1546111 — 0.863 ation in brightness.
After accounting for the individual
Phosph 0.080 i
ospriot effects of Glass and Phosphor, com-
GlassPhosphor 0.003 bined changes in both factors ac-

count for only about 0.3% of the total
variation in brightness.

Total: R? = 0.946



