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(Population Model)

2/9/15

Y, |=ultt [+e,

-
Score on Y Treatment
for the ith individual | = %Arggﬁ + | Effectfor ||4 | Error
in the jth group Group !
.

Predicted Score on Y
for the ith individual in the jth group

Multifactor Experimental Designs

Inferences about Treatment Effects
Hy:1,=7,=..=7,=0
H, :Not All 7, =0

Time to Campus
via Gilman Drive

10
s
6
a
2 13 14 15 16 17 18 1 20 2 22 23 2

Time to Campus via
La Jolla Village Drive




Gilman Drive

Average Time Taking
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Drive

Average Time Taking
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Possible Test:
- Effect of Route

8:00am
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Average Time
to Campus at
8:00am

Average Time
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9:30am

Possible Tests:

- Effect of Time

Factor B

8:00am
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Gilman Drive
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Taking Gilman
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Average Time
Taking Gilman
Drive af 9:30am

Factor A

| La Jolla Village
Drive

Average Time

Taking La Jolla

Village Drive at
8:00 am

Average Time

Taking La Jolla

Village Drive at
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Possible Tests:

- Overall Effect of Route
- Overall Effect of Time

- Effects of Specific Route & Time Combinations

Factorial Design

Factorial Designs are multifactor designs in
which two or more factors are completely
crossed: measurements are taken for every

combination of factor levels
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Village Drive at

8:00 am

Average Time

Taking La Jolla

Village Drive at
9:30 am

Possible Tests:

- Overall Effect of Route
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Time (in seconds) to Campus
By Route (2-levels) and Time of Morning (2-levels)

® 66

TimesToCampus(2x2).jmp

~ITimesToCampus(... » | <
~ISource ]

~|Columns (3/0)
dk Route

d, Time of Day

4 Time To Campus

~IRows
Al rows.
Selected

ccoco8

Excluded
Hidden
Labelled

o Time To
Route Time of Day Campus

1 Gilman Or. 689
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- Effects of Specific Route & Time Combinations
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Factor B
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Gilman Drive 670 Seconds 686 Seconds

Factor A

| La Jolla Village

. 845 Seconds 764 Seconds
Drive

Possible Tests:
- Overall Effect of Route (ignoring time)
- Overall Effect of Time (ignoring route)
- Effects of Specific Route & Time Combinations
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Factor B
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Possible Tests:
- Overall Effect of Route (ignoring time)
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- Effects of Specific Route & Time Combinations
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Factor A

Factor B

8:00am 9:30am

Gilman Drive 670 Seconds 686 Seconds

La Jolla Village

. 845 Seconds 764 Seconds
Drive

Possible Tests:
- Overall Effect of Route (ignoring time)
- Overall Effect of Time (ignoring route)

- Effects of Specific Route & Time Combinations
(degree to which effect of one factor depends on the level of the other factor)
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. 845 Seconds 764 Seconds
Drive

Possible Tests:
- Overall Effect of Route (ignoring time)
- Overall Effect of Time (ignoring route)

- Effects of Specific Route & Time Combinations
(degree to which effect of one factor depends on the level of the other factor)

Interaction

The interaction between factors is the
degree to which the effects of one factor
depend on the level of the other factor
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Possible Tests:
- Overall Effect of Route (ignoring time)
- Overall Effect of Time (ignoring route)
- Effects of Specific Route & Time Combinations

(degree fo which effect of one factor depends on the level of the other factor)
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Factor B

8:00am 9:30am

Gilman Drive 670 Seconds 686 Seconds

Factor A

i Joll;u' Viloge 845 Seconds 764 Seconds
rive

Possible Tests:
- Overall Effect of Route (ignoring time)
- Overall Effect of Time (ignoring route)

- Effects of Specific Route & Time Combinations
(degree to which effect of one factor depends on the level of the other factor)
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Two Factor Linear Model
(Population Model)
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Two Factor Linear Model
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Interaction

The interaction between factors is the
degree to which the effects of one factor
depend on the level of the other factor

The interaction between factors is the
degree to which the mean for treatments
differs from the additive effects of factors
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Deviation from Purely
Additive Factor Effects
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Two Factor Linear Model
(Sample Model for Treatment Mean)
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Two Factor Linear Model

(Sample Model)
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Two Factor Linear Model
(Population Model)
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Possible Tests:
- Overall Effect of Route (ignoring time)
- Overall Effect of Time (ignoring route)
- Effects of Specific Route & Time Combinations
(degree to which effect of one factor depends on the level of the other factor)
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Tests of Effects for Two Factors
« Overall Effect of Factor A

o Main Effect of A

o Test of whether all a]=0
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Tests of Effects for Two Factors

Overall Effect of Facior A
o Main Effect of A
o Test of whether all a=0

Overall Effect of Factor B
o Main Effect of B
o Test of whetherall g, = O
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Tests of Effects for Two Factors

Overall Effect of Factor A
o Main Effect of A
o Test of whether all o= 0 » Effects of Specific A & B

i Combinations:

o Interaction between A and B

Overall Effect of Factor B
. o Test of whether all (af) =0

o Main Effect of B
o Test of whether all g, =0
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Tests of Effects for Two Factors

Overall Effect of Factor A |

o Main Effect of A
o Test of whether all a=0

Overall Effect of Factor B

o Main Effect of B
o Test of whether all g, =0

« Fffects of Specific A & B

Combinations:
o Interaction between A and B
o Test of whether all (ap) =0
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Tests of Effects for Two Factors

Overall Effect of Factor A

o Main Effect of A
o Test of whether all = 0

Overall Effect of Factor B

o Main Effect of B
o Test of whether all g, =0

« Fffects of Specific A & B

Combinations:
o Interaction between A and B
o Test of whether all (aB) =0
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Tests of Effects for Two Factors

« Overall Effect of Factor A

MS, :

AT usS . * Filecis of Specific A & B
:  Combinations:

o Interaction between A and B
o Test of whether all (af) =0

« Overall Effect of FactorB
o Main Effect of B :
o Test of whether all g, =0

Tests of Effects for Two Factors

« Overall Effect of Factor A
__Ms,
:MS

error

o Main Effect of B
o Test of whether all g, =0

» Overall Effect of Factor B

i « Effects of Specific A & B
i Combinations:

o Inferaction between A and B
o Test of whether all (ap) =0
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Tests of Effects for Two Factors

« Overall Effect of Factor A
F - MS,
MS

error

« Overall Effect of Factor B |:
o Main Effect of B
o Test of whether all g, =0

« Fffects of Specific A & B

Combinations:
o Interaction between A and B
o Test of whether all (aB) =0
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Tests of Effects for Two Factors
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