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A Brief Note on Strip-Plot Design
 Major distinction between strip-plot design and split-plot design

check LN;L%—' split-plot design strip-plot design

(£20)plot structure nestmg (SP nested in WP) i crossmg;f;_m‘:-_l
ixed

e An example. laundry expenment Recall: row- Columu sl:rud:ure (LNp 27
A: 2 washing machines ay,ay; B: 3 dryers by,ba,b3; EUs: cloth samples

Completely randomized design , - k2 Aoag-

% do washing k¢ times 6 level g :
Bof L do drying ki times “""“‘““:"’ m T Dot
4s=kf|© Split-plot deisgn
same | ¢ A:WP factor, B: SP factor
m % do washing K_times
' % do drying k@ times
Strip-plot design b1, ba.

e A: row plot factor | vee rowplot1| < g‘l;';ezzglez)‘fi“gi
.B_: M Sactor 2'2 L Theory of

] | Factorial Design,
¥ douashing Kk bines L[ ETRD) -« [ETRD rompiob k| i1
* do drying 2 times column plot 1 L~ column plot £ Sec. 7.11

(LM, LNp.8-19~21) ™"

Transformation of Response <~ Y
e Transform y before fitting a regression model. Iﬁl&
Theory: Suppose in the model = &mgﬁm | >
yx=px +ex,  Ox = [Var(yy)| 2, o< 1. <E» constant variance

= [Var(Ex)]Y> _E assumption in LM.

Thls can be detected by plottmg residuals (%) — T,
el:

r T =i~ Vi against y;. (for replicated experiment) or H4x)=Xp+E
= y; — J; against J; (for unrepllcated experlment)
153

| (What pattern to look for")—L ‘K
' & =4 }@5 Té.?

Note. The plo{: shows the velationship btwn

e Error transmission formula: _ S and L4 (not 62 and ,u)
Hansformation Z_ng(}’X) %f(,UX>‘|‘fl(ﬂx)()’x_le)- I-by (%)
W
a constant | C =Var(zg) ~ [f (1y)2Var(yy ()] 262 o< [ (g )2
vr it ar(zg) = [ (ux)1¥Var(yx) = [f (ux)]"ox > [f () |15

=> L) o M~
i - A
Sy = § S du o< § udu = Jifaxl d=l-a U ,Ax0

{!ln(u) ifo=1 ), A=0 N
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Ao Power (Box-Cox) Transformation

model (v): ﬁ—l’ A0, X :treated
Z=5AD=XB+E le, je—zx=fi(lx) = A AZ0 as a %.&
— — e
> H@-N(XR. D) | [Imf@) =t | D2 2A=0, parameter
A by ()i A=|-d
can use MLE Ll = . L%p a-},% g A=l
toestinate | \Var(s) = [f{()lox = salox =i =15 <

e Choosing A = 1 — o would make Var(zyx) nearly constant over x.

e Since a is unknown, A can be chosen by some statistical criterion

(¢.g., maximum likelihood). A simpler method is to try a few selected

values of A (see Table 28 in LNp.4-70). In each transform, analyze

use 1 e zx data and choose the transformation (i.e., A value) such that
mode| e — S

(™ [(a) it gives a parsimonious model,¢— “few" very significant effects

(b) no unusual pattern in the residual plots,

(c) good interpretation of the transformation.

Example of (¢): yx = _Stl-lI'ViVal time, yL_1 = rate of dying in the example of
Box-Cox(1964). Braredhs L, - Sresp >

p. 4-70

@ Variance Stabilizing Transformations

---—-The:r relationship may be identified From: ¢i)residual plot
of &: vws.9: = ol (=1-2) (ii) MLE (or confidence mfervo.l) of A

Table 28: Variance Stabilizing Transformations

l—-; Oy < ,u_% o Al=1—-a) Transformation
Gy o £ 3 g reciprocal squared
Oy o< 12 2 =1 reciprocal
o< ,u%/ 32 =1/2 reciprocal square root
Ox o Hx 1 0 log
1/2
Ox o< Ux 172 172 square root
Ox o< constant 0 - original scale }e-NO transformation
o= =12 312 3/2 power
Oy o LT —1 2 square
£ transformations with
good interpretation
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@ Analysis of Drill Experiment
e Data in Table 3.40 of textbook (p.135).

— four factors A, B, C and D, each at two levels d.£ le§t Sor mstduds
. =294 -
~ use a 24 design <— full fuctorial design =2"-|-4-6=5
— fit a model with 4 main effects and 6 two-factor interactions (2fi’s) j
| =®

The 7-vs-y plot shows an increasing pattern.

Show the 2 _— o
pattern btwn o | G o< Ux
Ox<> Mx g1 >o0=1
D A=1-a=0
3 = suggest
] log-trans§ormat-ion
) 0f Yy

Figure 2: r; vs. y;, Drill Experiment

ety >

p. 4-72

@ Scaled lambda plot

e For each of the eight transformations A values in Table 28 (LNp.4-70), a model of

main effects and 2fi’s is fitted to the transformed zx = fj (yx). The z-statistic values
for the 10 effects are displayed in Figure 3 (LNp.4-73).

e Comments on the plot. ®.Why not |cs| B: Why use
— For the log transformation (A = 0), the draw ’B\l 7 t- skatistic?
largest ¢ statistics (C, B, and D) stand out. J
— The next bestis A = —1/2, but not as good | @ Eliminate unit.
as log transformation (Why ? It has a 2fi BC, (Note. Zx has different
but the log transform removes the term BC.) !__m‘i for different )\'5)
— On the original scale (A = 1), the four @ For different )s, can
main effects do not separate apart. use same crifico,l value
e Conclusion : Use log transformation. to declare S'anf tcance
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Scaled lambda plot : Drill Experiment

(exercise) use the Bax-Cox transformation
method +o obtain the MLE and Notel. Observe how effect

confidence inferval of . significance changes with ..

. Note2. The plot
? does not show
- how good the
8 - \-\] :Fﬂ:fing s
:; / (say, R*=?)
critical kj _\,

value | -] o SRSPEE sl -4
S - e - JRPRPELAPY RS

Ts.0025 \/Q/ —
= 2\57 ? N VE ln(ﬂ) J- &l.f ga

. ® O é
¢ g =22 \_ can use a sungler mode| to explain

Figure 3: Scaled A Plot (lambda denotes the power A in +the response
the transformation (8), LNp.4-69)

t statisti

+ Reading: textbook, 3.11
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