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Whole-Plot Arrangement

Whole-Flot Experimental Unit

In Bloclks

whole_plot block®whole plot factor

Ina CED

whole_plot unit{whole plot factor)
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— This is done when one assumes that the Block*B and Block*A*B
interactions do not exist. You might also pool the two terms if the mean
square for Block*B is small relative to Block*A*B, or, in the case that Block
is random, if the Block*B variance component is small. (Minitab Inc. 2007).
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Whole-Plot Block*B Included | Vanance Components | Example
Structure in the Model Bounded
RCBD Tes Mo 4.1.1
ECED Tes Yes (Only available in [ 4.1.2
SAS and JMP)
ECDE Mo Mo 413
ECDE Mo Yes IN/A — You get the same results
as 4.1.3 since all variances =0
CED Tes Mo IN/A — There is no Block*B
CED Tes Tes /A — There is no Block*B
CED Mo o 4.2
CED Mo Tes /A — You get the same results
as 4.2 since all variances = 0
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Whole-FPlot Structure | Block *B Included in the Model | Variance Components
Bounded

ECED Tes Mo

¥~ Model Specification

Select Columns: Pick Role Variabies Personally. Syandard Lesst Squsres .
s Lo Ervbose: Ctect Soewi__ W
thTemp Methodt  FEM v
lSrengn perr 1 1
rumer A | | Setinputs to nominal
apbianal rumer [ Esimate gty Vsisnce Componerts {done in the data table in
Lol T
(penore) Tnbound yvar comp
Construct Model Etfects Rt
oayg Random |
Method
Tenp Set R
b o | Setexp unit to random
Deary*Tempa Random
e
Degree [2
Aftritutes =
Transtorm =
[ vio mtercent

14



SAS Model

proc mixed data=
class day method temp:
model strength = method temp method temp

random day day method dayTtemp: ‘\
run;

5A %5
B- 6=?:@

Lemp.mont splitplort

Set mputs to nominal (use
class statement 1n SA3)

Unbound var comp

Set exp unit to random (only
put randotm terms in the
random statement not the
model statement in 343

+ 5 A %5
B- 6=?:@
Minitab hdodel
c:hm_y_ — ‘-RIOW: | Strength
c2  Method
C3 Temp Model:
4 Strength Day Method Day*Method Temp Day* Terg
Method*Teetp

Random factors: W
™

Set mputs to nominal
(use Data=>Code on the
spreadsheet)

Unbound vay comp
{only option in Winitab)

Set exp unit to random
{all terms are put in
Model then any terms
with the Random factors
in them will be random
in Minitab)
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+ 5A %5
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Analysiz4.1.1 Output: All variance component estimnates, denominator degrees of freedom, and p-
values match between the three software programs. MNote that the Day*Temp (Block®B) interaction
18 negative. Some may argue that this term should be pooled into the error. Thiz will be shown in

Analyses 4.1.2 (bound variances) and 4.1.3 {exclude Block*E).

Analysis 4.1.1 Qutput Summary

TP 343 Minitab

Day*Temp Variance Component -0, 263889 -0.2639 -0.2639
Wethod Denominator DF 4 4 4
Temp Denominator DF 3 3 6
Method*Temp Denominator DF 12 12 12

+ 5A %5
B- 6=?:@

TP Output SAS Output
REML Variance Compoeneint Estimates Cov Parm Estinata
Prandar var Day 2.5417
Errect Var Batie  Component SulErrer 95% Lowsr 95% Upper  Pet of Total B:Vy:"'::‘“d _;-gg:g
oy 06 2541667 IIXTIMA RGBT BETSEIED oM Ragicnl 45361
BoyWethod 03852455 1208333 150538 2OMEYH 446378 15547
Doy'Temp 0052285 0263683 DSTEATTE 1885705 14578271 347 S
Fesichanl AZFA 17200350 276605 11543091 5455 Vi heakletjon
Tolal [ 100 200 =2 fes Log Likel ihood 122.2
-7 LogLkelivood AIC (smaller iz better) 130.2
: S tNaessg AICC (smaller iz better) 132.3
Iterations BIC (smaller s better) 126.6

Fixed Effect Tests

Soumce Wparm  DF DFDess  FRatio Prob =F

eethiod 2 2 4 TOTE QdaEst

Temg 2 3 B 420081 Q0002
L] 12 25574 00550

ebethiod™ Temg: (-]

Type 3 Tests of Fiwed Effects

Hum Desry
Effect DF DF F Valus
Hethod 2 4 708
Tenp 3 [ 4200
Hethod® Tesp 3 12 2.96

Hull Model Likelihood Ratio Test

oF Chi-Equare Pr 3 ChiSq
3 B.18 0.0425

Pr > F

0. 0485
0.0002
0.0520
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Minitab Output

5A %5
6 =7 @

Source DF  Seq 33 Ad) 35
Day z TT.556  77.556
Hethod & 128,389 128,399
DayTMethad 4 35,278 36.278
Tenp ¥ 434,083 434.083
Day*Tenp &  Z0LEET  20.667
Method*Tenp &  THUET  75.167

Exgor

1 50.833  50.833
Total kL

BZZ. 972

% Mot an exact F-test,

Anslysis of Varisnce for Strength, using Adjusted 55 for Tests

Adj HS F F Error Term= for Tescs, uzing Adjusted 55
38.776  4.68 0.126 x
64.194  7.08 0.049 Synthesis of
S.065 214 0.138 Source Error DF Ercor M5 Error M5
144.694 42.01 0.000 1 Day 2.85 8.278  (3) + {5} - (T
J.44d 0.8l 0.580 2 Merhsd 4.00 9.069 (3}
12.528 2,96 0.052 3 Day*Hethod 12.00 4.236 (7)
d.236 4 Temp 6.00 3.444 (5)
5 Day*Temp 1z.00 4.236  (7)
& HMethod*Temp 1z.00 4,236 (7)

Estinated
Joucce Value
Day 2.5417
Day*™Method 1.2083
Day*Tenp -0.2635
Ercor 4.236L

Variance Components, using Adjusced 33

B -

5A %5
6 =7 @

Whole-Flot Structure

Block*B Included in the Maodel

Variance Components
Bounded

RECED

Yes

Tes (Only available in
SAS and JNEP)
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S45 Model —
proc mixed data=temp.mwont sglitglota,-ﬂ-c::;______________ﬂk_-_
class day method temp; -

model strength = method temp method*temp

random day day*method day*temp; ‘\
run;

Set mputs to nominal (use
class statement 1n SAS)

Bound var comp (default in
SAS)

Set exp unit to random (only
put random terms in the
random statemnent not the
model statement in 343
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