
FACTORIAL STUDY OF EFFECTS OF 4 DRUGS AND 3 DISEASES 1

ON CHANGE IN BLOOD PRESSURE 14:42 Monday, April 14, 2003

UNBALANCED DESIGN WITH SOME VALUES RANDOMLY DELETED
ANALYSES USING ORDINARY (BIASED) ANOVA

The ANOVA Procedure

Class Level Information

Class Levels Values

DRUG 4 1 2 3 4

DISEASE 3 1 2 3

Number of observations 58
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UNBALANCED DESIGN 

WITH SOME VALUES RANDOMLY DELETED
ANALYSES USING ORDINARY (BIASED) ANOVA

The ANOVA Procedure

Dependent Variable: ISBP

Source DF
Sum of

Squares Mean 

Square F Value Pr > F

Model 11 4259.338506 387.212591 3.51 0.0013

Error 46 5080.816667 110.452536

Corrected Total 57 9340.155172

R-Square Coeff Var Root MSE ISBP Mean

0.456024 55.66750 10.50964 18.87931

Source DF Anova SS Mean Square F Value Pr > F

DRUG 3 3133.238506 1044.412835 9.46 <.0001

DISEASE 2 488.639383 244.319691 2.21 0.1210

DRUG*DISEASE 6 637.460617 106.243436 0.96 0.4614
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UNBALANCED DESIGN 

WITH SOME VALUES RANDOMLY DELETED
ANALYSES USING ORDINARY (BIASED) ANOVA

The ANOVA Procedure

ISBP

Level of
DRUG N Mean Std Dev

1 15 26.0666667 11.6770022

2 15 25.5333333 11.6181303

3 12 8.7500000 10.0192996

4 16 13.5000000 9.3238047

ISBP

Level of
DISEASE N Mean Std Dev

1 19 22.7894737 13.1596139

2 19 18.2105263 13.5547407

3 20 15.8000000 11.3025381

ISBP

Level of
DRUG

Level of
DISEASE N Mean Std Dev

1 1 6 29.3333333 13.0179363

1 2 4 28.2500000 5.8523500

1 3 5 20.4000000 13.3716117

2 1 5 28.0000000 10.9772492

2 2 4 33.5000000 2.0816660

2 3 6 18.1666667 12.5286339

3 1 3 16.3333333 14.1891978

3 2 5 4.4000000 6.9137544

3 3 4 8.5000000 9.0000000

4 1 5 13.6000000 10.5498815

4 2 6 12.8333333 10.3424691

4 3 5 14.2000000 8.9274856
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UNBALANCED DESIGN 

WITH SOME VALUES RANDOMLY DELETED
ANALYZED USING LEAST SQUARES THROUGH GLM

ALL EFFECTS FIXED
DRUG EFFECT ADDED FIRST

The GLM Procedure

Class Level Information

Class Levels Values

DRUG 4 1 2 3 4

DISEASE 3 1 2 3

Number of observations 58
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UNBALANCED DESIGN 

WITH SOME VALUES RANDOMLY DELETED
ANALYZED USING LEAST SQUARES THROUGH GLM

ALL EFFECTS FIXED
DRUG EFFECT ADDED FIRST

The GLM Procedure

Matrix Element Representation

Dependent Variable: ISBP

Effect Representation

Intercept Intercept

DRUG            1 DRUG 1

DRUG            2 DRUG 2

DRUG            3 DRUG 3

DRUG            4 DRUG 4

DISEASE         1 DISEASE 1

DISEASE         2 DISEASE 2

DISEASE         3 DISEASE 3

DRUG*DISEASE    1 1 Dummy001

DRUG*DISEASE    1 2 Dummy002

DRUG*DISEASE    1 3 Dummy003

DRUG*DISEASE    2 1 Dummy004

DRUG*DISEASE    2 2 Dummy005

DRUG*DISEASE    2 3 Dummy006

DRUG*DISEASE    3 1 Dummy007

DRUG*DISEASE    3 2 Dummy008

DRUG*DISEASE    3 3 Dummy009

DRUG*DISEASE    4 1 Dummy010

DRUG*DISEASE    4 2 Dummy011

DRUG*DISEASE    4 3 Dummy012
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UNBALANCED DESIGN 

WITH SOME VALUES RANDOMLY DELETED
ANALYZED USING LEAST SQUARES THROUGH GLM

ALL EFFECTS FIXED
DRUG EFFECT ADDED FIRST

The GLM Procedure
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UNBALANCED DESIGN WITH SOME 

VALUES RANDOMLY DELETED
ANALYZED USING LEAST SQUARES THROUGH GLM

ALL EFFECTS FIXED
DRUG EFFECT ADDED FIRST

The GLM Procedure

The X'X Matrix

Intercept DRUG 1 DRUG 2 DRUG 3 DRUG 4 DISEASE 1 DISEASE 2 DISEASE 3 Dummy001

Intercept 58 15 15 12 16 19 19 20 6

DRUG 1 15 15 0 0 0 6 4 5 6

DRUG 2 15 0 15 0 0 5 4 6 0

DRUG 3 12 0 0 12 0 3 5 4 0

DRUG 4 16 0 0 0 16 5 6 5 0

DISEASE 1 19 6 5 3 5 19 0 0 6

DISEASE 2 19 4 4 5 6 0 19 0 0

DISEASE 3 20 5 6 4 5 0 0 20 0

Dummy001 6 6 0 0 0 6 0 0 6

Dummy002 4 4 0 0 0 0 4 0 0

Dummy003 5 5 0 0 0 0 0 5 0

Dummy004 5 0 5 0 0 5 0 0 0

Dummy005 4 0 4 0 0 0 4 0 0

Dummy006 6 0 6 0 0 0 0 6 0

Dummy007 3 0 0 3 0 3 0 0 0

Dummy008 5 0 0 5 0 0 5 0 0

Dummy009 4 0 0 4 0 0 0 4 0

Dummy010 5 0 0 0 5 5 0 0 0

Dummy011 6 0 0 0 6 0 6 0 0

Dummy012 5 0 0 0 5 0 0 5 0

ISBP 1095 391 383 105 216 433 346 316 176
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UNBALANCED DESIGN 

WITH SOME VALUES RANDOMLY DELETED
ANALYZED USING LEAST SQUARES THROUGH GLM

ALL EFFECTS FIXED
DRUG EFFECT ADDED FIRST

The GLM Procedure

The X'X Matrix

Dummy002 Dummy003 Dummy004 Dummy005 Dummy006 Dummy007 Dummy008

Intercept 4 5 5 4 6 3 5

DRUG 1 4 5 0 0 0 0 0

DRUG 2 0 0 5 4 6 0 0

DRUG 3 0 0 0 0 0 3 5

DRUG 4 0 0 0 0 0 0 0

DISEASE 1 0 0 5 0 0 3 0

DISEASE 2 4 0 0 4 0 0 5

DISEASE 3 0 5 0 0 6 0 0

Dummy001 0 0 0 0 0 0 0

Dummy002 4 0 0 0 0 0 0

Dummy003 0 5 0 0 0 0 0

Dummy004 0 0 5 0 0 0 0

Dummy005 0 0 0 4 0 0 0

Dummy006 0 0 0 0 6 0 0

Dummy007 0 0 0 0 0 3 0

Dummy008 0 0 0 0 0 0 5

Dummy009 0 0 0 0 0 0 0

Dummy010 0 0 0 0 0 0 0

Dummy011 0 0 0 0 0 0 0

Dummy012 0 0 0 0 0 0 0

ISBP 113 102 140 134 109 49 22
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UNBALANCED DESIGN 

WITH SOME VALUES RANDOMLY DELETED
ANALYZED USING LEAST SQUARES THROUGH GLM

ALL EFFECTS FIXED
DRUG EFFECT ADDED FIRST

The GLM Procedure

The X'X Matrix

Dummy009 Dummy010 Dummy011 Dummy012 ISBP

Intercept 4 5 6 5 1095

DRUG 1 0 0 0 0 391

DRUG 2 0 0 0 0 383

DRUG 3 4 0 0 0 105

DRUG 4 0 5 6 5 216

DISEASE 1 0 5 0 0 433

DISEASE 2 0 0 6 0 346

DISEASE 3 4 0 0 5 316

Dummy001 0 0 0 0 176

Dummy002 0 0 0 0 113

Dummy003 0 0 0 0 102

Dummy004 0 0 0 0 140

Dummy005 0 0 0 0 134

Dummy006 0 0 0 0 109

Dummy007 0 0 0 0 49

Dummy008 0 0 0 0 22

Dummy009 4 0 0 0 34

Dummy010 0 5 0 0 68

Dummy011 0 0 6 0 77

Dummy012 0 0 0 5 71

ISBP 34 68 77 71 30013
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The GLM Procedure
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ANALYZED USING LEAST SQUARES THROUGH GLM

ALL EFFECTS FIXED
DRUG EFFECT ADDED FIRST

The GLM Procedure

X'X Generalized Inverse (g2)

Intercept DRUG 1 DRUG 2 DRUG 3 DRUG 4 DISEASE 1 DISEASE 2 DISEASE 3

Intercept 0.2 -0.2 -0.2 -0.2 0 -0.2 -0.2 0

DRUG 1 -0.2 0.4 0.2 0.2 0 0.2 0.2 0

DRUG 2 -0.2 0.2 0.3666666667 0.2 0 0.2 0.2 0

DRUG 3 -0.2 0.2 0.2 0.45 0 0.2 0.2 0

DRUG 4 0 0 0 0 0 0 0 0

DISEASE 1 -0.2 0.2 0.2 0.2 0 0.4 0.2 0

DISEASE 2 -0.2 0.2 0.2 0.2 0 0.2 0.3666666667 0

DISEASE 3 0 0 0 0 0 0 0 0

Dummy001 0.2 -0.4 -0.2 -0.2 0 -0.4 -0.2 0

Dummy002 0.2 -0.4 -0.2 -0.2 0 -0.2 -0.366666667 0

Dummy003 0 0 0 0 0 0 0 0

Dummy004 0.2 -0.2 -0.366666667 -0.2 0 -0.4 -0.2 0

Dummy005 0.2 -0.2 -0.366666667 -0.2 0 -0.2 -0.366666667 0

Dummy006 0 0 0 0 0 0 0 0

Dummy007 0.2 -0.2 -0.2 -0.45 0 -0.4 -0.2 0

Dummy008 0.2 -0.2 -0.2 -0.45 0 -0.2 -0.366666667 0

Dummy009 0 0 0 0 0 0 0 0

Dummy010 0 0 0 0 0 0 0 0

Dummy011 0 0 0 0 0 0 0 0

Dummy012 0 0 0 0 0 0 0 0

ISBP 14.2 6.2 3.9666666667 -5.7 0 -0.6 -1.366666667 0




