Multifactor Experimental Designs
with more than 2 factors
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Tests of Effects for Three Factors
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Tests of Effects for Three Factors

Overall Effect of Factor A : » Effects of Two-Way
MS - ombinations:
MSerrur ; FAB — gSAB FAC = II‘ZS‘? AC
Overall Effect of Factor B Seror error
r, = M5, oo = M
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TimesToCampus(4x4x5)
(IBRD*)

Time (in seconds) to Campus
By Route (4-levels), Time of Morning (4-le: els{, and Day of Week (5-levels)

066 _+ TimesToCampus(4x4x5).jmp
[~|TimesToCampus(4... » | < ¥ payof Time of
[=1Source = Week Route Day Time To Campus
1M Gilman Dr. 8:00 698
2M Gilman Dr. 8:30 658
3aMm Gilman Dr. 9:00 738
[~]Columns (4/0) 4 M Gilman Dr. 9:30 715
i Day of Week 3 5M La Jolla Village Dr. 8:00 838
i Route 6 M La Jolla Village Dr. 8:30 849
ik Time of Day ™™ La Jolla Village Dr. 9:00 938
A Time To Campus 8 M La Jolla Village Dr. 9:30 886
EALY Nobel Dr. 8:00 863
% Rmsz: 320 oM™ Nobel Dr. 8:30 838
Seloctad 0 1M Nobel Dr. 9:00 859
Excluded 0 12 M Nobel Dr. 9:30 876
Hidden 0 1B M Genesee Ave. 8:00 981
Labelled 0 14 M Genesee Ave. 8:30 1009
15 M Genesee Ave. 9:00 1082
16 M Genesee Ave. 9:30 950
T Qilman A a.nn PO

rimental Designs
with 4 factors

Multifactor Expe

EmotionAndMemory (2x2x2x2).jmp )

Emotion and Memory
By Stimulus Type (2-levels), Valence (2-levels), Induced Mood (2-levels) and Gender (2-levels)

Total Words Recalled, 10 blo‘cks‘of 10 words.

. -
0006 +] EmotionAndMemory(2x2x2x2).jmp J
[~|EmotionAndMemo... > | < [~ Leading  stimulus Words
(~|Source = Stimulus ~ Valence Induced Mood Gender Recalled
1 Face Positive  Positive Male 71
2 Face Negative Positive Male 64
3 Object  Positive Positive Male 69
4 Object  Negative Positive Male 59
- |~IColumns (5/0) S Face Positive  Negative Male 66
d. Leading Stimulus 6 Face Negative  Negative Male 75
b Stimulus Valence 7 Object  Positive  Negative Male 63
b Induced Mood 8 Object Negative  Negative Male 67
:@i’:‘;’:’ma"e . 9 Face Positive  Positive Female 63
10 Face Negative  Positive Female 66
11 Object  Positive  Positive Female 64
[~IRows 12 Object  Negative Positive Female 57
All rows 160) 13 Face Positive  Negative Female 60
Selected 0 14 Face Negative  Negative Female 7
Excluded 0 2 .
fidden H 15 Object  Positive  Negative Female 65
Labelled 0 16 Object  Negative Negative Female 75
. °l6
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Leacing SimtusStimolus Vance
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ee0 EmotionAndMemory(2x2x2x2): Fit Least Squares EmotionAndMemory(2x2x2x2): it Least Squares.
ETRAEIEY I TIPS ENAEIY -1 )
v [-IResponse Words Recalled Total '~ [=IResponse Words Recalled Total
v Summary of Fit ~ Summary of Fit
RSaquare 0608594 RSquare 0573235
RSquare Adj 0567822 RSauare Adj 0553581
Root Mean Square Error  2.849829 Root Mean Square Error  2.896402
Mean of Response 65.91875 fean of Response. 65.91875
b Sum Wats) 160 1
|+ Analysis of Variance ~ Analysis of Variance
Sum of of
Source DF  Squares MeanSquare F Ratio Source DF  Squares MeanSquare F Ratio
Model 15 18184438 121230 14.9269 Model 7 17127938 244685  29.1668
Error 144 11695000 8122 prob>F Error 152 127515 8389 Prob>F
CToml 159  2087.9437 <0001 CToml 159  2987. <0001
+ Parameter Estimates '+ Parameter Estimates
v Effect Tests. v Effect Tests.
DF  FRatio Prob>F Source Nparm  DF  FRatio Prob>F
Leading Stimulus 1 1429 02349 Leading Stimulus 11 1375 02424
Stimulus Valence 1 101774 00017 Stimulus Valer 11 o@sa8 00020
1 75425 0.0068 Induced Mood 11 73018 00077
Gender 1 00069 09338 Leading Stimulus*Stimulus Valence 101 61604 00141
Leading Stimulus*Stimalus Valence 1 6327 o017 Leading Stimulus*induced Mood 11 27722 00980
Leading Stimalus*induced Mood 1 28635 00028 Stimulus Valence*Induced Mood 11 1766934 <0001
Leading Stimulus*Gender 1 02 04224 g Stimlus*Stimulus Valencerinduced Mood 11 00007 09783
Stimulus Valence*Induced Mood 1 1825157 <0001+ » Effect Details
Stimulus Valence*Gender 1 3ase 651
Induced M 1 14220 02349
Leading Stimulus*Stimulus Valence®Induced Mood 1 00008 09779
Stimulus*Stimulus Valence*Gender 1 20016 01503
Leading Stimulus*induced Mood*Gender 1 00031 07607
Stimulus Valence*Induced MoodGender 1 30564 00827
Leading Stimulus*Stimulus Valence*induced Mood*Gender 1 23279 0.1203

» Effect Details

. °17
Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 15 1818.4438 121.230  14.9269 Model 7 1712.7938 244.685  29.1668
Error 144 1169.5000 8122 Prob>F Error 152 1275.1500 8.389  Prob> F
C. Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*
. °19

The General Linear Test
Reductiokh‘ in Error
. # Added Parameters
Baseline Error
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4%,
&%ﬁf
SSerror (R) SSerror( )
F L dferror(R) df;error( )
SS@V ror ( )
df‘er ror (F)
° 2]
Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 15 1818.4438 121.230  14.9269 Model 7 1712.7938 244.685  29.1668
Error 144 1169.5000 8122 Prob>F Error 152 1275.1500 8.389  Prob> F
C. Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*

SSerrar (R) 85, error (F )

F: df;”"’(R)_df;rrar(F)
MSerror(F)

Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 15 1818.4438 121.230  14.9269 Model 7 1712.7938 244.685  29.1668
Error 144 1169.5000 8122 Prob>F Error 152 1275.1500 8389  Prob>F
C. Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*
SSerror (R) - SSerror (F)
F= df;rror (R) = df;rror (F)
SS error (F )
dferror (F )
° °22
Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 15 1818.4438 121.230  14.9269 Model 7 1712.7938 244.685  29.1668
Error 144 1169.5000 8122 Prob>F Error 152 1275.1500 8389 Prob>F
C. Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*
SSerrar (R) =85 error (F )
F= df;zrrar (R) 2 df;rmr (F)
M S error (F )
(] 024




Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 15 1818.4438 121.230  14.9269 odel 938 244.685  29.1668
Error 144 1169.5000 8122 Prob>F [Error 152 1275.1500 8.389 Prob> F
C. Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*
SSern)r (R) = SSE}T()I‘ (F)
F — df;zrror (R) = df;rwr (F)
Sermr (F)
. 025
Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 15 1818.4438 121.230  14.9269 Model 7 17127938 244.685  29.1668
Error 144 1169.5000 8.122 Prob>F Error 1275.1500 8389 Prob>F
C. Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*

SSerrar (R) 85, error (F )

o |9y (R (F)
MSerror (F )

1275.15-1169.5
Fo_ 152- :

Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of
Source DF Sq:r:r:s Mean Square F Ratio Source DF Sq::‘r:s Mean Square F Ratio
Model 15 1818.4438 121.230  14.9269 Model 7 1712.7938 244.685  29.1668
rror 144 1169.5000] 8122 Prob>F Error 152 1275.1500 8.389 Prob> F
C Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*
SSerr()r (R) - SSerror (F
F — df;zrror (R) = df;rwr (F)
M S error (F )
1275.15-1169.5
F = =
. ®26
Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of
Source DF Sq‘l‘l:‘r:s Mean Square F Ratio Source DF Sq::‘r:s Mean Square F Ratio
Model 1818.4438 121230  14.9269 Model 7 17127938 244.685  29.1668
Error 1169.5000 8122 Prob>F Error 152 1275.1500 8389 Prob>F
C. Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*
SSerrar (R) = SS error (F)
F — df;zrrar (R) _‘ d‘ferrar (F)}
M S error (F )
1275.15-1169.5
Fo_ 150104 R
. ®28
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Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 15 1818.4438 1 14.9269 Model 7 17127938 244.685  29.1668
Error 144 1169.5000 Prob > F Error 152 1275.1500 8389  Prob>F
C. Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*
SSerr()r (R) = SSEI‘I‘()I‘ (F)
F — df;zrror (R) = df;zrror (F)
M S error (F )
. ®29
Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 15 1818.4438 121.230  14.9269 Model 7 17127938 244.685  29.1668
Error 144 1169.5000 8122 Prob>F Error 152 1275.1500 8.389  Prob> F
C. Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*

error

55 RS (D)

F: df;”"’(R)_df;rrar(F)
MSerror(F)
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Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 15 1818.4438 121.230  14.9269 Model 7 1712.7938 244.685  29.1668
Error 144 1169.5000 8122 Prob>F Error 152 1275.1500 8.389 Prob> F
C. Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*
SSermr (R) - SS, error. (F )
F= df;zrror (R) = df;zrror (F )
MSermr (F)
1275.15-1169.5
_ 1
8.122
° 30
Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 15 1818.4438 121.230  14.9269 Model 7 1712.7938 244.685  29.1668
Error 144 1169.5000 8122 Prob>F Error 152 1275.1500 8.389 Prob> F
C. Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*
SSerrar (R) =85 error (F )
F= dferrar (R) 2 df;rmr (F)
MSerror (F)
12751511695 10565
Fo_ 152144 = g L1206
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Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 15 1818.4438 121.230  14.9269 Model 7 1712.7938 244.685  29.1668
Error 144 1169.5000 8122 Prob>F Error 152 1275.1500 8389  Prob>F
C. Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*

SS,,. (R)=SS,. (F)

error

F= df;zrror (R) = df;zrror (F )

1275.15 11695

MSermr (F)
105.65

152144

B o

8.122

df;mmemtor = 8

U i

34

Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 15 1818.4438 121.230  14.9269 Model 7 1712.7938 244.685  29.1668
Error 144 1169.5000 8122 Prob>F Error 152 1275.1500 8.389 Prob> F
C. Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*
SSermr (R) - S8, error. (F )
F= dferror (R ) = df;zrror (F )
MSermr (F )
1275.15-1169.5 105.65
152 [ B 06 o6
8.122 8120 8.122
° 33
Full Model Reduced Model
v Analysis of Variance v Analysis of Variance
Sum of Sum of

Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio

Model 15 1818.4438 121.230  14.9269 Model 7 1712.7938 244.685  29.1668

Error 144 1169.5000 8122 Prob>F Error 152 1275.1500 8.389  Prob> F

C. Total 159 2987.9437 <.0001* C. Total 159 2987.9437 <.0001*

SSerror (R) = SS error (F )

F: df;”"’(R)_df;rrar(F)
MSerror(F)

12751511695 10565
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