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O b s b lo c k v a r ie t y p h o s p h o r o u s y ie ld

1 1 1 0 5 3 .5

2 1 1 3 0 6 0 .6

3 1 1 6 0 6 0 .8

4 1 1 1 2 0 5 9 .6

5 1 2 0 4 4 .8

6 1 2 3 0 5 1 .0

7 1 2 6 0 5 1 .5

8 1 2 1 2 0 4 9 .9

9 1 3 0 5 0 .7

1 0 1 3 3 0 5 4 .9

1 1 1 3 6 0 5 9 .4

1 2 1 3 1 2 0 6 4 .7

1 3 2 1 0 6 2 .2

1 4 2 1 3 0 6 8 .8

1 5 2 1 6 0 7 0 .9

1 6 2 1 1 2 0 6 7 .8

1 7 2 2 0 5 2 .5

1 8 2 2 3 0 5 8 .7

1 9 2 2 6 0 5 9 .4

2 0 2 2 1 2 0 5 8 .1

2 1 2 3 0 6 1 .4

2 2 2 3 3 0 6 4 .9

2 3 2 3 6 0 7 0 .0

2 4 2 3 1 2 0 7 4 .4

2 5 3 1 0 5 3 .4

2 6 3 1 3 0 5 9 .5

2 7 3 1 6 0 6 1 .0

2 8 3 1 1 2 0 6 0 .3

2 9 3 2 0 4 3 .1

3 0 3 2 3 0 4 9 .6

3 1 3 2 6 0 4 9 .7

3 2 3 2 1 2 0 4 9 .5

3 3 3 3 0 5 0 .6

3 4 3 3 3 0 5 4 .8
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O b s b lo c k v a r ie t y p h o s p h o r o u s y ie ld

3 5 3 3 6 0 6 0 .5

3 6 3 3 1 2 0 6 5 .0
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C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

b lo c k 3 1  2  3

v a r ie t y 3 1  2  3

p h o s p h o r o u s 4 0  3 0  6 0  1 2 0

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 6
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The G LM  P ro cedu re

D ependen t V a r ia b le: yield

S o u r c e D F
S u m  o f

S q u a r e s M e a n  S q u a r e F  V a lu e P r > F

M o d e l 1 7 1 9 6 7 .4 0 6 3 8 9 1 1 5 .7 2 9 7 8 8 5 1 0 .9 9 < .0 0 0 1

E r r o r 1 8 4 .0 7 6 6 6 7 0 .2 2 6 4 8 1

C o r r e c t e d  T o ta l 3 5 1 9 7 1 .4 8 3 0 5 6

R -S q u a r e C o e f f  V a r R o o t  M S E y ie ld M e a n

0 .9 9 7 9 3 2 0 .8 2 0 7 1 5 0 .4 7 5 9 0 1 5 7 .9 8 6 1 1

S o u r c e D F T y p e  I  S S M e a n  S q u a r e F  V a lu e P r > F

v a r ie t y 2 7 6 3 .2 5 0 5 5 5 6 3 8 1 .6 2 5 2 7 7 8 1 6 8 5 .0 2 < .0 0 0 1

b lo c k 2 6 7 1 .8 0 7 2 2 2 2 3 3 5 .9 0 3 6 1 1 1 1 4 8 3 .1 4 < .0 0 0 1

b lo c k * v a r ie t y 4 6 .5 6 2 7 7 7 8 1 .6 4 0 6 9 4 4 7 .2 4 0 .0 0 1 2

p h o s p h o r o u s 3 4 0 8 .3 7 1 9 4 4 4 1 3 6 .1 2 3 9 8 1 5 6 0 1 .0 4 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 6 1 1 7 .4 1 3 8 8 8 9 1 9 .5 6 8 9 8 1 5 8 6 .4 0 < .0 0 0 1

S o u r c e D F T y p e  I I I  S S M e a n  S q u a r e F  V a lu e P r > F

v a r ie t y 2 7 6 3 .2 5 0 5 5 5 6 3 8 1 .6 2 5 2 7 7 8 1 6 8 5 .0 2 < .0 0 0 1

b lo c k 2 6 7 1 .8 0 7 2 2 2 2 3 3 5 .9 0 3 6 1 1 1 1 4 8 3 .1 4 < .0 0 0 1

b lo c k * v a r ie t y 4 6 .5 6 2 7 7 7 8 1 .6 4 0 6 9 4 4 7 .2 4 0 .0 0 1 2

p h o s p h o r o u s 3 4 0 8 .3 7 1 9 4 4 4 1 3 6 .1 2 3 9 8 1 5 6 0 1 .0 4 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 6 1 1 7 .4 1 3 8 8 8 9 1 9 .5 6 8 9 8 1 5 8 6 .4 0 < .0 0 0 1
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S o u r c e T y p e  I I I  E x p e c t e d  M e a n  S q u a r e

v a r ie t y V a r ( E r r o r )  +  4  V a r ( b l o c k * v a r i e t y )  +  Q ( v a r i e t y , v a r i e t y * p h o s p h o r o u s )

b lo c k V a r ( E r r o r )  +  4  V a r ( b l o c k * v a r i e t y )  +  1 2  V a r ( b l o c k )

b lo c k * v a r ie t y V a r ( E r r o r )  +  4  V a r ( b l o c k * v a r i e t y )

p h o s p h o r o u s V a r ( E r r o r )  +  Q ( p h o s p h o r o u s , v a r i e t y * p h o s p h o r o u s )

v a r ie t y * p h o s p h o r o u s V a r ( E r r o r )  +  Q ( v a r i e t y * p h o s p h o r o u s )
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The G LM  P ro cedu re
Tests o f H ypo theses fo r  M ix ed  M odel Ana lysis o f V a r ian ce

D ependen t V a r ia b le: yield

S o u r c e D F T y p e  I I I  S S M e a n  S q u a r e F  V a lu e P r > F

* v a r ie t y 2 7 6 3 .2 5 0 5 5 6 3 8 1 .6 2 5 2 7 8 2 3 2 .6 0 < .0 0 0 1

b lo c k 2 6 7 1 .8 0 7 2 2 2 3 3 5 .9 0 3 6 1 1 2 0 4 .7 3 < .0 0 0 1

E r r o r 4 6 .5 6 2 7 7 8 1 .6 4 0 6 9 4

E r r o r :  M S (b lo c k * v a r ie t y )

* T h is t e s t a s s u m e s o n e o r m o r e o th e r f ix e d e f f e c t s a r e z e r o .

S o u r c e D F T y p e  I I I  S S M e a n  S q u a r e F  V a lu e P r > F

b lo c k * v a r ie t y 4 6 .5 6 2 7 7 8 1 .6 4 0 6 9 4 7 .2 4 0 .0 0 1 2

* p h o s p h o r o u s 3 4 0 8 .3 7 1 9 4 4 1 3 6 .1 2 3 9 8 1 6 0 1 .0 4 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 6 1 1 7 .4 1 3 8 8 9 1 9 .5 6 8 9 8 1 8 6 .4 0 < .0 0 0 1

E r r o r :  M S (E r r o r ) 1 8 4 .0 7 6 6 6 7 0 .2 2 6 4 8 1

* T h is t e s t a s s u m e s o n e o r m o r e o th e r f ix e d e f f e c t s a r e z e r o .
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L ea st Squ a res M ean s
Stan da rd  E rro rs an d  P robab ilities C a lcu la ted  U sin g  the Type III  M S fo r  b lo ck* va r iety a s an  E rro r  Term

v a r ie t y y ie ld  L SM E A N
S ta n d a r d

E r r o r P r > |t |

1 6 1 .5 3 3 3 3 3 3 0 .3 6 9 7 6 2 8 < .0 0 0 1

2 5 1 .4 8 3 3 3 3 3 0 .3 6 9 7 6 2 8 < .0 0 0 1

3 6 0 .9 4 1 6 6 6 7 0 .3 6 9 7 6 2 8 < .0 0 0 1
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L ea st Squ a res M ean s

p h o s p h o r o u s y ie ld  L SM E A N
S ta n d a r d

E r r o r P r > |t |

0 5 2 .4 6 6 6 6 6 7 0 .1 5 8 6 3 3 6 < .0 0 0 1

3 0 5 8 .0 8 8 8 8 8 9 0 .1 5 8 6 3 3 6 < .0 0 0 1

6 0 6 0 .3 5 5 5 5 5 6 0 .1 5 8 6 3 3 6 < .0 0 0 1

1 2 0 6 1 .0 3 3 3 3 3 3 0 .1 5 8 6 3 3 6 < .0 0 0 1

v a r ie t y p h o s p h o r o u s y ie ld  L SM E A N
S ta n d a r d

E r r o r P r > |t |

1 0 5 6 .3 6 6 6 6 6 7 0 .2 7 4 7 6 1 4 < .0 0 0 1

1 3 0 6 2 .9 6 6 6 6 6 7 0 .2 7 4 7 6 1 4 < .0 0 0 1

1 6 0 6 4 .2 3 3 3 3 3 3 0 .2 7 4 7 6 1 4 < .0 0 0 1

1 1 2 0 6 2 .5 6 6 6 6 6 7 0 .2 7 4 7 6 1 4 < .0 0 0 1

2 0 4 6 .8 0 0 0 0 0 0 0 .2 7 4 7 6 1 4 < .0 0 0 1

2 3 0 5 3 .1 0 0 0 0 0 0 0 .2 7 4 7 6 1 4 < .0 0 0 1

2 6 0 5 3 .5 3 3 3 3 3 3 0 .2 7 4 7 6 1 4 < .0 0 0 1

2 1 2 0 5 2 .5 0 0 0 0 0 0 0 .2 7 4 7 6 1 4 < .0 0 0 1

3 0 5 4 .2 3 3 3 3 3 3 0 .2 7 4 7 6 1 4 < .0 0 0 1

3 3 0 5 8 .2 0 0 0 0 0 0 0 .2 7 4 7 6 1 4 < .0 0 0 1

3 6 0 6 3 .3 0 0 0 0 0 0 0 .2 7 4 7 6 1 4 < .0 0 0 1

3 1 2 0 6 8 .0 3 3 3 3 3 3 0 .2 7 4 7 6 1 4 < .0 0 0 1
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The M ix ed  P ro cedu re

M o d e l I n fo rm a t io n

D a ta  S e t W O R K .E X 1 8 _ 1

D e p e n d e n t  V a r ia b le y i e l d

C o v a r ia n c e  S t r u c tu r e V a r i a n c e  C o m p o n e n t s

E s t im a t io n  M e th o d R E M L

R e s id u a l V a r ia n c e  M e th o d P r o f i l e

F ix e d  E f f e c t s  S E  M e th o d M o d e l - B a s e d

D e g r e e s  o f  F r e e d o m  M e th o d C o n t a i n m e n t

C la s s  L e v e l I n fo rm a t io n

C la s s L e v e ls V a lu e s

b lo c k 3 1  2  3

v a r ie t y 3 1  2  3

p h o s p h o r o u s 4 0  3 0  6 0  1 2 0

D im e n s io n s

C o v a r ia n c e  P a r a m e te r s 3

C o lu m n s  in  X 2 0

C o lu m n s  in  Z 1 2

S u b je c t s 1

M a x  O b s  P e r  S u b je c t 3 6

N u m b e r  o f  O b s e r v a t io n s

N u m b e r  o f  O b s e r v a t io n s  R e a d 3 6

N u m b e r  o f  O b s e r v a t io n s  U s e d 3 6

N u m b e r  o f  O b s e r v a t io n s  N o t  U s e d 0

I t e r a t io n  H is t o r y

I t e r a t io n E v a lu a t io n s - 2 R e s L o g L ik e C r it e r io n

0 1 1 6 1 .6 3 5 5 3 0 2 5

1 1 6 8 .1 7 4 8 6 6 1 8 0 .0 0 0 0 0 0 0 0
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C o n v e r g e n c e  c r i t e r i a  m e t .

C o v a r ia n c e  P a r a m e te r
E s t im a te s

C o v  P a rm E s t im a te

b lo c k 2 7 .8 5 5 2

b lo c k * v a r ie t y 0 .3 5 3 6

R e s id u a l 0 .2 2 6 5

F it  S t a t is t ic s

- 2  R e s  L o g  L ik e l ih o o d 6 8 .2

A IC  ( sm a lle r  is  b e t t e r ) 7 4 .2

A IC C  ( sm a lle r  is  b e t t e r ) 7 5 .4

B IC  ( sm a lle r  is  b e t t e r ) 7 1 .5

T y p e  3  T e s t s  o f  F ix e d  E f f e c t s

E f f e c t
N u m

D F
D e n
D F F  V a lu e P r > F

v a r ie t y 2 4 2 3 2 .6 0 < .0 0 0 1

p h o s p h o r o u s 3 1 8 6 0 1 .0 4 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 6 1 8 8 6 .4 0 < .0 0 0 1

L e a s t  S q u a r e s  M e a n s

E f f e c t v a r ie t y p h o s p h o r o u s E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

v a r ie t y 1 6 1 .5 3 3 3 3 .0 6 9 5 4 2 0 .0 5 < .0 0 0 1

v a r ie t y 2 5 1 .4 8 3 3 3 .0 6 9 5 4 1 6 .7 7 < .0 0 0 1

v a r ie t y 3 6 0 .9 4 1 7 3 .0 6 9 5 4 1 9 .8 5 < .0 0 0 1

p h o s p h o r o u s 0 5 2 .4 6 6 7 3 .0 5 7 7 1 8 1 7 .1 6 < .0 0 0 1

p h o s p h o r o u s 3 0 5 8 .0 8 8 9 3 .0 5 7 7 1 8 1 9 .0 0 < .0 0 0 1

p h o s p h o r o u s 6 0 6 0 .3 5 5 6 3 .0 5 7 7 1 8 1 9 .7 4 < .0 0 0 1

p h o s p h o r o u s 1 2 0 6 1 .0 3 3 3 3 .0 5 7 7 1 8 1 9 .9 6 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 1 0 5 6 .3 6 6 7 3 .0 7 8 7 1 8 1 8 .3 1 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 1 3 0 6 2 .9 6 6 7 3 .0 7 8 7 1 8 2 0 .4 5 < .0 0 0 1
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L e a s t  S q u a r e s  M e a n s

E f f e c t v a r ie t y p h o s p h o r o u s E s t im a te
S ta n d a r d

E r r o r D F t V a lu e P r  >  |t |

v a r ie t y * p h o s p h o r o u s 1 6 0 6 4 .2 3 3 3 3 .0 7 8 7 1 8 2 0 .8 6 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 1 1 2 0 6 2 .5 6 6 7 3 .0 7 8 7 1 8 2 0 .3 2 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 2 0 4 6 .8 0 0 0 3 .0 7 8 7 1 8 1 5 .2 0 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 2 3 0 5 3 .1 0 0 0 3 .0 7 8 7 1 8 1 7 .2 5 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 2 6 0 5 3 .5 3 3 3 3 .0 7 8 7 1 8 1 7 .3 9 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 2 1 2 0 5 2 .5 0 0 0 3 .0 7 8 7 1 8 1 7 .0 5 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 3 0 5 4 .2 3 3 3 3 .0 7 8 7 1 8 1 7 .6 2 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 3 3 0 5 8 .2 0 0 0 3 .0 7 8 7 1 8 1 8 .9 0 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 3 6 0 6 3 .3 0 0 0 3 .0 7 8 7 1 8 2 0 .5 6 < .0 0 0 1

v a r ie t y * p h o s p h o r o u s 3 1 2 0 6 8 .0 3 3 3 3 .0 7 8 7 1 8 2 2 .1 0 < .0 0 0 1
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           P l o t  o f  R e s i d * P r e d .   L e g e n d :  A  =  1  o b s ,  B  =  2  o b s ,  e t c .             
                                                                              
            ‚                                                                  
            ‚                                                                  
       0 . 7 5  ˆ                              A               A                     
            ‚                                                                  
            ‚                                                                  
            ‚                                                                  
            ‚                               A                                   
       0 . 5 0  ˆ                                A                                  
            ‚                A                                                  
            ‚                               A                                   
            ‚                                                                  
            ‚         A                                                         
       0 . 2 5  ˆ                   A                                               
    R        ‚                  A                    A                            
    e        ‚                        A                                          
    s        ‚                              A       A                             
    i        ‚                      B                A       A                     
    d   0 . 0 0  ˆ                                                                  
    u        ‚                A     A          A                                   
    a        ‚                  A                A         A                       
    l        ‚                             B                                     
            ‚                        A         A                                 
      - 0 . 2 5  ˆ        A                                                          
            ‚                 A                                   A              
            ‚                 A                                                 
            ‚                  A                                                
            ‚                               B                                   
      - 0 . 5 0  ˆ                                                                  
            ‚                                 A                                 
            ‚                                                                  
            ‚                                                                  
            ‚                                           A                       
      - 0 . 7 5  ˆ                                                                  
            ‚                                                                  
            Š ƒ ƒ ˆ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ˆ ƒ ƒ     
              4 0             5 0             6 0             7 0             8 0       
                                                                              
                                       P r e d i c t e d                               
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        „ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ †  
   0 . 7 5  ‰                                                     +    + .          ‚  
        ‚                                                         .           ‚  
        ‚                                                        .            ‚  
        ‚                                                      . .             ‚  
        ‚                                                     .               ‚  
        ‚                                                    .                ‚  
        ‚                                                +  + .                 ‚  
   0 . 5 0  ‰                                                  .                  ‚  
        ‚                                               +  .                   ‚  
        ‚                                             +   .                    ‚  
        ‚                                              . .                     ‚  
        ‚                                             .                       ‚  
        ‚                                            .                        ‚  
        ‚                                           . +                        ‚  
   0 . 2 5  ‰                                          . +                         ‚  
        ‚                                         .                           ‚  
        ‚                                        . + +                          ‚  
R        ‚                                      . . +                            ‚  
e        ‚                                     . + +                             ‚  
s        ‚                                    . +                               ‚  
i        ‚                                   + +                                ‚  
d      0  ‰                                  .                                  ‚  
u        ‚                                 . +                                  ‚  
a        ‚                               + + +                                   ‚  
l        ‚                              . +                                     ‚  
        ‚                             + +                                      ‚  
        ‚                            +                                        ‚  
        ‚                          + +                                         ‚  
  - 0 . 2 5  ‰                          .                                          ‚  
        ‚                         +                                           ‚  
        ‚                        +                                            ‚  
        ‚                      . +                                             ‚  
        ‚                     .                                               ‚  
        ‚                    . +                                               ‚  
        ‚                  + . +                                                ‚  
  - 0 . 5 0  ‰                  .                                                  ‚  
        ‚               +  .                                                   ‚  
        ‚                .                                                    ‚  
        ‚              . .                                                     ‚  
        ‚             .                                                       ‚  
        ‚           + .                                                        ‚  
        ‚           .                                                         ‚  
  - 0 . 7 5  ‰          .                                                          ‚  
        Š … ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ … ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ … ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ … ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ … ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ … ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ ƒ … Œ  
        - 3          - 2          - 1           0           1           2           3   
                                                                              
                                  N o r m a l  Q u a n t i l e s                             
                                                                              
N o r m a l  L i n e :     . . .  M u = 0 ,  S i g m a = 0 . 3 4 6 5                                         
O b s e r v a t i o n s :    +    ( 2  H i d d e n )                                                 


	The Print Procedure
	Data Set WORK.EX18_1

	The GLM Procedure
	Data
	Class Levels
	Number of Observations

	Analysis of Variance
	yield
	Overall ANOVA
	Fit Statistics
	Type I Model ANOVA
	Type III Model ANOVA


	Random Effects Analysis
	Model Expected Mean Squares
	yield
	Type III Model ANOVA
	Type III Model ANOVA


	Least Squares Means
	variety
	yield
	LSMeans



	Least Squares Means
	phosphorous
	yield
	LSMeans


	variety*phosphorous
	yield
	LSMeans




	The Mixed Procedure
	Model Information
	Class Level Information
	Dimensions
	Number of Observations
	Iteration History
	Convergence Status
	Covariance Parameter Estimates
	Fit Statistics
	Type 3 Tests of Fixed Effects
	Least Squares Means

	The Plot Procedure
	Plot of Resid*Pred

	The Capability Procedure
	Resid
	Q-Q Plot 1
	Q-Q Plot 1




