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STA441s16 HW 9 Chack: Nested Plant Data from Kutner et al.

Obs | Plant | Leaf | Acid
1 1 11 11.2
2 1 11 11.6
3 1 11120
4 1 2| 16.5
5 1 2| 16.8
6 1 2| 16.1
7 1 31183
8 1 3| 187
9 1 31 19.0

10 2 11 141
11 2 11 13.8
12 2 11 14.2
13 2 2| 19.0
14 2 2| 185
15 2 2| 182
16 2 3] 11.9
17 2 3| 124
18 2 3| 120
19 3 11 153
20 3 11 15.9
21 3 11 16.0
22 3 2| 195
23 3 2| 201
24 3 2| 193
25 3 3165
26 3 31172
27 3 3169
28 4 1 7.3
29 4 1 7.8
30 4 1 7.0
31 4 2 8.9
32 4 2 9.4
33 4 2| 93
34 4 3] 113
35 4 31109
36 4 31105
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STA441s16 HW 9 Chack: Nested Plant Data from Kutner et al.

The FREQ Procedure

Frequency

Table of Plant by Leaf
Leaf
Plant 1 2 3 | Total
1 3 3 3 9
2 3 3 3 9
3 3 3 3 9
4 3 3 3 9
Total 12 12 12 36
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STA441s16 HW 9 Chack: Nested Plant Data from Kutner et al.
Sub-sampling with proc gim

The GLM Procedure

Class Level Information
Class | Levels | Values
Plant 411234

Leaf 31123

Number of Observations Read | 36

Number of Observations Used | 36
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STA441s16 HW 9 Chack: Nested Plant Data from Kutner et al.
Sub-sampling with proc gim

The GLM Procedure

Dependent Variable: Acid

Sum of
Source DF Squares | Mean Square | FValue | Pr>F
Model 11 530.6322222 48.2392929 | 381.67 | <.0001
Error 24 3.0333333 0.1263889
Corrected Total | 35 533.6655556
R-Square | Coeff Var | Root MSE | Acid Mean
0.994316 | 2.492878 | 0.355512 14.26111
Source DF Type | SS | Mean Square | F Value | Pr>F
Plant 3| 343.1788889 | 114.3929630 | 905.09 | <.0001
Leaf(Plant) 8 | 187.4533333 23.4316667 | 185.39 | <.0001
Source DF Type lll SS | Mean Square | FValue | Pr>F
Plant 3| 343.1788889 | 114.3929630 | 905.09 | <.0001

Leaf(Plant) 8

187.4533333

23.4316667 | 185.39 | <.0001
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STA441s16 HW 9 Chack: Nested Plant Data from Kutner et al.
Sub-sampling with proc gim

The GLM Procedure
Source Type lll Expected Mean Square

Plant Var(Error) + 3 Var(Leaf(Plant)) + 9 Var(Plant)

Leaf(Plant) | Var(Error) + 3 Var(Leaf(Plant))
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STA441s16 HW 9 Chack: Nested Plant Data from Kutner et al.
Sub-sampling with proc gim

The GLM Procedure
Tests of Hypotheses for Random Model Analysis of Variance

Dependent Variable: Acid

Source | DF | Typelll SS | Mean Square | F Value | Pr>F
Plant 3| 343.178889 114.392963 4.88 | 0.0324
Error 8 | 187.453333 23.431667
Error: MS(Leaf(Plant))
Source DF | Type lll SS | Mean Square | F Value | Pr>F
Leaf(Plant) 8 | 187.453333 23.431667 | 185.39 | <.0001
Error: MS(Error) | 24 3.033333 0.126389
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STA441s16 HW 9 Chack: Nested Plant Data from Kutner et al.
Pure sub-sampling with proc nested

The NESTED Procedure

Coefficients of Expected
Mean Squares

Source | Plant | Leaf | Error

Plant 9 3 1
Leaf 0 3 1
Error 0 0 1

Nested Random Effects Analysis of Variance for Variable Acid

Variance Sum of Error Variance | Percent
Source DF Squares | FValue | Pr>F | Term | Mean Square Component | of Total
Total 35 533.665556 15.247587 18.001 6}6_
Plant 3 343.178889 4.88 | 0.0324 | Leaf 114.392963 10.1 0681\"%_.1;432]
Leaf 8 187.453333 185.39 | <.0001 | Error 23.431667 7.768426 4{ §1 540
Error 24 3.033333 0.126389 0.126389 .7021

Acid Mean 14.26111111

Standard Error of Acid Mean | 1.78257743

—Question3 |
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STA441s16 HW 9 Check: Wine Data

Mixed model ANOVA

The GLM Procedure

Class Level Information
Class | Levels | Values
Judge 6123456

Wine 411234

Number of Observations Read | 24

Number of Observations Used | 24
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STA441s16 HW 9 Check: Wine Data Tuesday, March 22, 2016 10:29:46 PM 2

Mixed model ANOVA

The GLM Procedure

Dependent Variable: Rating

Sum of
Source DF Squares | Mean Square | FValue | Pr>F
Model 8 357.3333333 44.6666667 41.87 | <.0001
Error 15 16.0000000 1.0666667
Corrected Total | 23 373.3333333
R-Square | Coeff Var | Root MSE | Rating Mean
0.957143 | 4.363925 1.032796 23.66667
Source | DF Type | SS | Mean Square | F Value | Pr>F
Judge 5| 173.3333333 34.6666667 32.50 | <.0001
Wine 3 | 184.0000000 61.3333333 57.50 | <.0001
Source | DF Type lll SS | Mean Square | F Value | Pr>F
Judge 5| 173.3333333 34.6666667 32.50 | <.0001
Wine 3 | 184.0000000 61.3333333 57.50 | <.0001

Rating

Interaction Plot for Rating
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Mixed model ANOVA

The GLM Procedure

Source | Type lll Expected Mean Square
Judge | Var(Error) + 4 Var(Judge)

Wine Var(Error) + Q(Wine)



STA441s16 HW 9 Check: Wine Data Tuesday, March 22, 2016 10:29:46 PM 4
Mixed model ANOVA

The GLM Procedure
Tests of Hypotheses for Mixed Model Analysis of Variance

Dependent Variable: Rating

Source DF | Type lll SS | Mean Square | F Value | Pr>F
Judge 5| 173.333333 34.666667 32.50 | <.0001
Wine 3 | 184.000000 61.333333 57 \50 <.0001
Error: MS(Error) | 15 | 16.000000 1.066667

|Question 4 |
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STA441s16 HW 9 Check: Wine Data

Pairwise matched t-tests

Bonferroni alpha/k = 0.05/6 = 0.008333333

The MEANS Procedure

Variable

d12
d13
d14
d23
d24
d34

Mean

-2.0000000
-6.6666667
-6.0000000
-4.6666667
-4.0000000

0.6666667

t Value

-3.46
-10.00
-7.01
-14.00
-7.75
1.35

Pr > |t|

0.0180
0.0002
0.0009
<.0001
0.0006
0.2354
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