
The SAS System 1

O b s m o d e l v o l h p m p g sp w t lm p g h p 2 s p 2 w t2 v o l2

1 G M /G e o M e t r o X F 1 8 9 4 9 6 5 .4 9 6 1 7 .5 4 .1 8 0 5 2 2 4 0 1 9 2 1 6 3 0 6 .2 5 7 9 2 1

2 G M /G e o M e t r o 9 2 5 5 5 6 .0 9 7 2 0 .0 4 .0 2 5 3 5 3 0 2 5 9 4 0 9 4 0 0 .0 0 8 4 6 4

3 G M /G e o M e t r o L S I 9 2 5 5 5 5 .9 9 7 2 0 .0 4 .0 2 3 5 6 3 0 2 5 9 4 0 9 4 0 0 .0 0 8 4 6 4

4 S u z u k i S w i f t 9 2 7 0 4 9 .0 1 0 5 2 0 .0 3 .8 9 1 8 2 4 9 0 0 1 1 0 2 5 4 0 0 .0 0 8 4 6 4

5 D a i h a t s u C h a r a d e 9 2 5 3 4 6 .5 9 6 2 0 .0 3 .8 3 9 4 5 2 8 0 9 9 2 1 6 4 0 0 .0 0 8 4 6 4

6 G M /G e o S p r i n t T u r b o 8 9 7 0 4 6 .2 1 0 5 2 0 .0 3 .8 3 2 9 8 4 9 0 0 1 1 0 2 5 4 0 0 .0 0 7 9 2 1

7 G M /G e o S p r i n t 9 2 5 5 4 5 .4 9 7 2 0 .0 3 .8 1 5 5 1 3 0 2 5 9 4 0 9 4 0 0 .0 0 8 4 6 4

8 H o n d a C i v i c C R X H F 5 0 6 2 5 9 .2 9 8 2 2 .5 4 .0 8 0 9 2 3 8 4 4 9 6 0 4 5 0 6 .2 5 2 5 0 0

9 H o n d a C i v i c C R X H F 5 0 6 2 5 3 .3 9 8 2 2 .5 3 .9 7 5 9 4 3 8 4 4 9 6 0 4 5 0 6 .2 5 2 5 0 0

1 0 D a i h a t s u C h a r a d e 9 4 8 0 4 3 .4 1 0 7 2 2 .5 3 .7 7 0 4 6 6 4 0 0 1 1 4 4 9 5 0 6 .2 5 8 8 3 6

1 1 S u b a r u J u s t y 8 9 7 3 4 1 .1 1 0 3 2 2 .5 3 .7 1 6 0 1 5 3 2 9 1 0 6 0 9 5 0 6 .2 5 7 9 2 1

1 2 H o n d a C i v i c C R X 5 0 9 2 4 0 .9 1 1 3 2 2 .5 3 .7 1 1 1 3 8 4 6 4 1 2 7 6 9 5 0 6 .2 5 2 5 0 0

1 3 H o n d a C i v i c 9 9 9 2 4 0 .9 1 1 3 2 2 .5 3 .7 1 1 1 3 8 4 6 4 1 2 7 6 9 5 0 6 .2 5 9 8 0 1

1 4 S u b a r u J u s t y 8 9 7 3 4 0 .4 1 0 3 2 2 .5 3 .6 9 8 8 3 5 3 2 9 1 0 6 0 9 5 0 6 .2 5 7 9 2 1

1 5 S u b a r u J u s t y 8 9 6 6 3 9 .6 1 0 0 2 2 .5 3 .6 7 8 8 3 4 3 5 6 1 0 0 0 0 5 0 6 .2 5 7 9 2 1

1 6 S u b a r u J u s t y 4 w d 8 9 7 3 3 9 .3 1 0 3 2 2 .5 3 .6 7 1 2 2 5 3 2 9 1 0 6 0 9 5 0 6 .2 5 7 9 2 1

O b s h p sp h p v o l h p w t s p v o l s p w t w tv o l lo w v o l h ih p

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



The SAS System 2

O b s m o d e l v o l h p m p g sp w t lm p g h p 2 s p 2 w t2 v o l2

1 7 T o y o t a T e r c e l 9 1 7 8 3 8 .9 1 0 6 2 2 .5 3 .6 6 0 9 9 6 0 8 4 1 1 2 3 6 5 0 6 .2 5 8 2 8 1

1 8 H o n d a C i v i c C R X 5 0 9 2 3 8 .8 1 1 3 2 2 .5 3 .6 5 8 4 2 8 4 6 4 1 2 7 6 9 5 0 6 .2 5 2 5 0 0

1 9 T o y o t a T e r c e l 9 1 7 8 3 8 .2 1 0 6 2 2 .5 3 .6 4 2 8 4 6 0 8 4 1 1 2 3 6 5 0 6 .2 5 8 2 8 1

2 0 F o r d E s c o r t 1 0 3 9 0 4 2 .2 1 0 9 2 5 .0 3 .7 4 2 4 2 8 1 0 0 1 1 8 8 1 6 2 5 .0 0 1 0 6 0 9

2 1 H o n d a C i v i c 9 9 9 2 4 0 .9 1 1 0 2 5 .0 3 .7 1 1 1 3 8 4 6 4 1 2 1 0 0 6 2 5 .0 0 9 8 0 1

2 2 P o n t i a c L e M a n s 1 0 7 7 4 4 0 .7 1 0 1 2 5 .0 3 .7 0 6 2 3 5 4 7 6 1 0 2 0 1 6 2 5 .0 0 1 1 4 4 9

2 3 I s u z u S t y l u s 1 0 1 9 5 4 0 .0 1 1 1 2 5 .0 3 .6 8 8 8 8 9 0 2 5 1 2 3 2 1 6 2 5 .0 0 1 0 2 0 1

2 4 D o d g e C o l t 9 6 8 1 3 9 .3 1 0 5 2 5 .0 3 .6 7 1 2 2 6 5 6 1 1 1 0 2 5 6 2 5 .0 0 9 2 1 6

2 5 G M /G e o S t o r m 8 9 9 5 3 8 .8 1 1 1 2 5 .0 3 .6 5 8 4 2 9 0 2 5 1 2 3 2 1 6 2 5 .0 0 7 9 2 1

2 6 H o n d a C i v i c C R X 5 0 9 2 3 8 .4 1 1 0 2 5 .0 3 .6 4 8 0 6 8 4 6 4 1 2 1 0 0 6 2 5 .0 0 2 5 0 0

2 7 H o n d a C i v i c W a g o n 1 1 7 9 2 3 8 .4 1 1 0 2 5 .0 3 .6 4 8 0 6 8 4 6 4 1 2 1 0 0 6 2 5 .0 0 1 3 6 8 9

2 8 H o n d a C i v i c 9 9 9 2 3 8 .4 1 1 0 2 5 .0 3 .6 4 8 0 6 8 4 6 4 1 2 1 0 0 6 2 5 .0 0 9 8 0 1

2 9 S u b a r u L o y a l e 1 0 2 9 0 2 9 .5 1 0 9 2 5 .0 3 .3 8 4 3 9 8 1 0 0 1 1 8 8 1 6 2 5 .0 0 1 0 4 0 4

3 0 V o l k s J e t t a D i e s e l 1 0 4 5 2 4 6 .9 9 0 2 7 .5 3 .8 4 8 0 2 2 7 0 4 8 1 0 0 7 5 6 .2 5 1 0 8 1 6

3 1 M a z d a 3 2 3 P r o t e g e 1 0 7 1 0 3 3 6 .3 1 1 2 2 7 .5 3 .5 9 1 8 2 1 0 6 0 9 1 2 5 4 4 7 5 6 .2 5 1 1 4 4 9

3 2 F o r d E s c o r tW a g o n 1 1 4 8 4 3 6 .1 1 0 3 2 7 .5 3 .5 8 6 2 9 7 0 5 6 1 0 6 0 9 7 5 6 .2 5 1 2 9 9 6

O b s h p sp h p v o l h p w t s p v o l s p w t w tv o l lo w v o l h ih p

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

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

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

2 0 9 8 1 0 9 2 7 0 2 2 5 0 .0 1 1 2 2 7 2 7 2 5 .0 2 5 7 5 .0 0 0

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

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

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

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

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

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

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

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

2 9 9 8 1 0 9 1 8 0 2 2 5 0 .0 1 1 1 1 8 2 7 2 5 .0 2 5 5 0 .0 0 0

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

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

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



The SAS System 3

O b s m o d e l v o l h p m p g sp w t lm p g h p 2 s p 2 w t2 v o l2

3 3 F o r d E s c o r t 1 0 1 8 4 3 6 .1 1 0 3 2 7 .5 3 .5 8 6 2 9 7 0 5 6 1 0 6 0 9 7 5 6 .2 5 1 0 2 0 1

3 4 G M /G e o P r i s m 9 7 1 0 2 3 5 .4 1 1 1 2 7 .5 3 .5 6 6 7 1 1 0 4 0 4 1 2 3 2 1 7 5 6 .2 5 9 4 0 9

3 5 T o y o t a C o r o l l a 1 1 3 1 0 2 3 5 .3 1 1 1 2 7 .5 3 .5 6 3 8 8 1 0 4 0 4 1 2 3 2 1 7 5 6 .2 5 1 2 7 6 9

3 6 E a g l e S u m m i t 1 0 1 8 1 3 5 .1 1 0 2 2 7 .5 3 .5 5 8 2 0 6 5 6 1 1 0 4 0 4 7 5 6 .2 5 1 0 2 0 1

3 7 N i s s a n C e n t r a C o u p e 9 8 9 0 3 5 .1 1 0 6 2 7 .5 3 .5 5 8 2 0 8 1 0 0 1 1 2 3 6 7 5 6 .2 5 9 6 0 4

3 8 N i s s a n C e n t r a W a g o n 8 8 9 0 3 5 .0 1 0 6 2 7 .5 3 .5 5 5 3 5 8 1 0 0 1 1 2 3 6 7 5 6 .2 5 7 7 4 4

3 9 T o y o t a C e l i c a 8 6 1 0 2 3 3 .2 1 0 9 3 0 .0 3 .5 0 2 5 5 1 0 4 0 4 1 1 8 8 1 9 0 0 .0 0 7 3 9 6

4 0 T o y o t a C e l i c a 8 6 1 0 2 3 2 .9 1 0 9 3 0 .0 3 .4 9 3 4 7 1 0 4 0 4 1 1 8 8 1 9 0 0 .0 0 7 3 9 6

4 1 T o y o t a C o r o l l a 9 2 1 3 0 3 2 .3 1 2 0 3 0 .0 3 .4 7 5 0 7 1 6 9 0 0 1 4 4 0 0 9 0 0 .0 0 8 4 6 4

4 2 C h e v r o l e t C o r s i c a 1 1 3 9 5 3 2 .2 1 0 6 3 0 .0 3 .4 7 1 9 7 9 0 2 5 1 1 2 3 6 9 0 0 .0 0 1 2 7 6 9

4 3 C h e v r o l e t B e r e t t a 1 0 6 9 5 3 2 .2 1 0 6 3 0 .0 3 .4 7 1 9 7 9 0 2 5 1 1 2 3 6 9 0 0 .0 0 1 1 2 3 6

4 4 T o y o t a C o r o l l a 9 2 1 0 2 3 2 .2 1 0 9 3 0 .0 3 .4 7 1 9 7 1 0 4 0 4 1 1 8 8 1 9 0 0 .0 0 8 4 6 4

4 5 P o n t i a c S u n b i r d C o n v 8 8 9 5 3 2 .2 1 0 6 3 0 .0 3 .4 7 1 9 7 9 0 2 5 1 1 2 3 6 9 0 0 .0 0 7 7 4 4

4 6 D o d g e S h a d o w 1 0 2 9 3 3 1 .5 1 0 5 3 0 .0 3 .4 4 9 9 9 8 6 4 9 1 1 0 2 5 9 0 0 .0 0 1 0 4 0 4

4 7 D o d g e D a y t o n a 9 9 1 0 0 3 1 .5 1 0 8 3 0 .0 3 .4 4 9 9 9 1 0 0 0 0 1 1 6 6 4 9 0 0 .0 0 9 8 0 1

4 8 E a g l e S p i r i t 1 1 1 1 0 0 3 1 .4 1 0 8 3 0 .0 3 .4 4 6 8 1 1 0 0 0 0 1 1 6 6 4 9 0 0 .0 0 1 2 3 2 1

O b s h p sp h p v o l h p w t s p v o l s p w t w tv o l lo w v o l h ih p

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4 8 1 0 8 0 0 1 1 1 0 0 3 0 0 0 .0 1 1 9 8 8 3 2 4 0 .0 3 3 3 0 .0 0 0



The SAS System 4

O b s m o d e l v o l h p m p g sp w t lm p g h p 2 s p 2 w t2 v o l2

4 9 F o r d T e m p o 1 0 3 9 8 3 1 .4 1 0 7 3 0 .0 3 .4 4 6 8 1 9 6 0 4 1 1 4 4 9 9 0 0 .0 0 1 0 6 0 9

5 0 T o y o t a C e l i c a 8 6 1 3 0 3 1 .2 1 2 0 3 0 .0 3 .4 4 0 4 2 1 6 9 0 0 1 4 4 0 0 9 0 0 .0 0 7 3 9 6

5 1 T o y o t a C a m r y 1 0 1 1 1 5 3 3 .7 1 0 9 3 5 .0 3 .5 1 7 5 0 1 3 2 2 5 1 1 8 8 1 1 2 2 5 .0 0 1 0 2 0 1

5 2 T o y o t a C a m r y 1 0 1 1 1 5 3 2 .6 1 0 9 3 5 .0 3 .4 8 4 3 1 1 3 2 2 5 1 1 8 8 1 1 2 2 5 .0 0 1 0 2 0 1

5 3 T o y o t a C a m r y 1 0 1 1 1 5 3 1 .3 1 0 9 3 5 .0 3 .4 4 3 6 2 1 3 2 2 5 1 1 8 8 1 1 2 2 5 .0 0 1 0 2 0 1

5 4 T o y o t a C a m r y W a g o n 1 2 4 1 1 5 3 1 .3 1 0 9 3 5 .0 3 .4 4 3 6 2 1 3 2 2 5 1 1 8 8 1 1 2 2 5 .0 0 1 5 3 7 6

5 5 O l d s C u t l a s s S u p 1 1 3 1 8 0 3 0 .4 1 3 3 3 5 .0 3 .4 1 4 4 4 3 2 4 0 0 1 7 6 8 9 1 2 2 5 .0 0 1 2 7 6 9

5 6 O l d s C u t l a s s S u p 1 1 3 1 6 0 2 8 .9 1 2 5 3 5 .0 3 .3 6 3 8 4 2 5 6 0 0 1 5 6 2 5 1 2 2 5 .0 0 1 2 7 6 9

5 7 S a a b 9 0 0 0 1 2 4 1 3 0 2 8 .0 1 1 5 3 5 .0 3 .3 3 2 2 0 1 6 9 0 0 1 3 2 2 5 1 2 2 5 .0 0 1 5 3 7 6

5 8 F o r d M u s t a n g 9 2 9 6 2 8 .0 1 0 2 3 5 .0 3 .3 3 2 2 0 9 2 1 6 1 0 4 0 4 1 2 2 5 .0 0 8 4 6 4

5 9 T o y o t a C a m r y 1 0 1 1 1 5 2 8 .0 1 0 9 3 5 .0 3 .3 3 2 2 0 1 3 2 2 5 1 1 8 8 1 1 2 2 5 .0 0 1 0 2 0 1

6 0 C h r y s l e r L e b a r o n C o n v 9 4 1 0 0 2 8 .0 1 0 4 3 5 .0 3 .3 3 2 2 0 1 0 0 0 0 1 0 8 1 6 1 2 2 5 .0 0 8 8 3 6

6 1 D o d g e D y n a s t y 1 1 5 1 0 0 2 8 .0 1 0 5 3 5 .0 3 .3 3 2 2 0 1 0 0 0 0 1 1 0 2 5 1 2 2 5 .0 0 1 3 2 2 5

6 2 V o l v o 7 4 0 1 1 1 1 4 5 2 7 .7 1 2 0 3 5 .0 3 .3 2 1 4 3 2 1 0 2 5 1 4 4 0 0 1 2 2 5 .0 0 1 2 3 2 1

6 3 F o r d T h u n d e r b i r d 1 1 6 1 2 0 2 5 .6 1 0 7 4 0 .0 3 .2 4 2 5 9 1 4 4 0 0 1 1 4 4 9 1 6 0 0 .0 0 1 3 4 5 6

6 4 C h e v r o l e t C a p r i c e 1 3 1 1 4 0 2 5 .3 1 1 4 4 0 .0 3 .2 3 0 8 0 1 9 6 0 0 1 2 9 9 6 1 6 0 0 .0 0 1 7 1 6 1

O b s h p sp h p v o l h p w t s p v o l s p w t w tv o l lo w v o l h ih p

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



The SAS System 5

O b s m o d e l v o l h p m p g sp w t lm p g h p 2 s p 2 w t2 v o l2

6 5 L i n c o l n C o n t i n e n t a l 1 2 3 1 4 0 2 3 .9 1 1 4 4 0 .0 3 .1 7 3 8 8 1 9 6 0 0 1 2 9 9 6 1 6 0 0 .0 0 1 5 1 2 9

6 6 C h r y s l e r N e w Y o r k e r 1 2 1 1 5 0 2 3 .6 1 1 7 4 0 .0 3 .1 6 1 2 5 2 2 5 0 0 1 3 6 8 9 1 6 0 0 .0 0 1 4 6 4 1

6 7 B u i c k R e a t t a 5 0 1 6 5 2 3 .6 1 2 2 4 0 .0 3 .1 6 1 2 5 2 7 2 2 5 1 4 8 8 4 1 6 0 0 .0 0 2 5 0 0

6 8 O l d s T r o f / T o r o n a d o 1 1 4 1 6 5 2 3 .6 1 2 2 4 0 .0 3 .1 6 1 2 5 2 7 2 2 5 1 4 8 8 4 1 6 0 0 .0 0 1 2 9 9 6

6 9 O l d s m o b i l e 9 8 1 2 7 1 6 5 2 3 .6 1 2 2 4 0 .0 3 .1 6 1 2 5 2 7 2 2 5 1 4 8 8 4 1 6 0 0 .0 0 1 6 1 2 9

7 0 P o n t i a c B o n n e v i l l e 1 2 3 1 6 5 2 3 .6 1 2 2 4 0 .0 3 .1 6 1 2 5 2 7 2 2 5 1 4 8 8 4 1 6 0 0 .0 0 1 5 1 2 9

7 1 L e x u s L S 4 0 0 1 1 2 2 4 5 2 3 .5 1 4 8 4 0 .0 3 .1 5 7 0 0 6 0 0 2 5 2 1 9 0 4 1 6 0 0 .0 0 1 2 5 4 4

7 2 N i s s a n 3 0 0 Z X 5 0 2 8 0 2 3 .4 1 6 0 4 0 .0 3 .1 5 2 7 4 7 8 4 0 0 2 5 6 0 0 1 6 0 0 .0 0 2 5 0 0

7 3 V o l v o 7 6 0 W a g o n 1 3 5 1 6 2 2 3 .4 1 2 1 4 0 .0 3 .1 5 2 7 4 2 6 2 4 4 1 4 6 4 1 1 6 0 0 .0 0 1 8 2 2 5

7 4 A u d i 2 0 0 Q u a t r o W a g 1 3 2 1 6 2 2 3 .1 1 2 1 4 0 .0 3 .1 3 9 8 3 2 6 2 4 4 1 4 6 4 1 1 6 0 0 .0 0 1 7 4 2 4

7 5 B u i c k E l e c t r a W a g o n 1 6 0 1 4 0 2 2 .9 1 1 0 4 5 .0 3 .1 3 1 1 4 1 9 6 0 0 1 2 1 0 0 2 0 2 5 .0 0 2 5 6 0 0

7 6 C a d i l l a c B r o u g h a m 1 2 9 1 4 0 2 2 .9 1 1 0 4 5 .0 3 .1 3 1 1 4 1 9 6 0 0 1 2 1 0 0 2 0 2 5 .0 0 1 6 6 4 1

7 7 C a d i l l a c B r o u g h a m 1 2 9 1 7 5 1 9 .5 1 2 1 4 5 .0 2 .9 7 0 4 1 3 0 6 2 5 1 4 6 4 1 2 0 2 5 .0 0 1 6 6 4 1

7 8 M e r c e d e s 5 0 0 S L 5 0 3 2 2 1 8 .1 1 6 5 4 5 .0 2 .8 9 5 9 1 1 0 3 6 8 4 2 7 2 2 5 2 0 2 5 .0 0 2 5 0 0

7 9 M e r c e d e s 5 6 0 S E L 1 1 5 2 3 8 1 7 .2 1 4 0 4 5 .0 2 .8 4 4 9 1 5 6 6 4 4 1 9 6 0 0 2 0 2 5 .0 0 1 3 2 2 5

8 0 J a g u a r X J S C o n v e r t 5 0 2 6 3 1 7 .0 1 4 7 4 5 .0 2 .8 3 3 2 1 6 9 1 6 9 2 1 6 0 9 2 0 2 5 .0 0 2 5 0 0

O b s h p sp h p v o l h p w t s p v o l s p w t w tv o l lo w v o l h ih p

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

6 6 1 7 5 5 0 1 8 1 5 0 6 0 0 0 .0 1 4 1 5 7 4 6 8 0 .0 4 8 4 0 .0 0 0

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

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

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

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

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

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

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

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

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

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

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

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

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

8 0 3 8 6 6 1 1 3 1 5 0 1 1 8 3 5 .0 7 3 5 0 6 6 1 5 .0 2 2 5 0 .0 1 1
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O b s m o d e l v o l h p m p g sp w t lm p g h p 2 s p 2 w t2 v o l2

8 1 B M W 7 5 0 I L 1 1 9 2 9 5 1 6 .7 1 5 7 4 5 .0 2 .8 1 5 4 1 8 7 0 2 5 2 4 6 4 9 2 0 2 5 .0 0 1 4 1 6 1

8 2 R o l l s - R o y c e V a r i o u s 1 0 7 2 3 6 1 3 .2 1 3 0 5 5 .0 2 .5 8 0 2 2 5 5 6 9 6 1 6 9 0 0 3 0 2 5 .0 0 1 1 4 4 9

O b s h p sp h p v o l h p w t s p v o l s p w t w tv o l lo w v o l h ih p

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

8 2 3 0 6 8 0 2 5 2 5 2 1 2 9 8 0 .0 1 3 9 1 0 7 1 5 0 .0 5 8 8 5 .0 0 1
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The SAS System 7

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

R -Squa re Selec tion  M ethod

N u m b e r  o f  O b s e r v a t io n s  R e a d 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 8 2

N u m b e r in
M o d e l R -S q u a r e C (p ) A IC S B C S S E V a r ia b le s  in  M o d e l

1 0 .9 0 0 5 8 7 .5 6 8 7 - 3 8 1 .3 3 4 5 - 3 7 6 .5 2 1 0 6 0 .7 4 6 4 1 w t

1 0 .8 8 4 2 1 1 4 .7 7 2 3 - 3 6 8 .8 6 0 4 - 3 6 4 .0 4 6 9 1 0 .8 6 9 0 5 w t 2

1 0 .8 7 8 4 1 2 4 .3 2 7 6 - 3 6 4 .8 9 3 3 - 3 6 0 .0 7 9 8 8 0 .9 1 2 1 2 s p w t

1 0 .7 9 2 5 2 6 7 .4 5 5 6 - 3 2 1 .0 2 5 3 - 3 1 6 .2 1 1 8 6 1 .5 5 7 3 7 h p w t

1 0 .7 3 4 4 3 6 4 .0 8 8 8 - 3 0 0 .8 0 0 3 - 2 9 5 .9 8 6 8 4 1 .9 9 3 0 0 h p

2 0 .9 2 0 2 5 6 .8 6 8 8 - 3 9 7 .3 7 6 5 - 3 9 0 .1 5 6 3 2 0 .5 9 8 9 9 h p 2  s p w t

2 0 .9 1 7 9 6 0 .6 6 1 6 - 3 9 5 .0 6 8 5 - 3 8 7 .8 4 8 3 6 0 .6 1 6 0 9 s p  w t

2 0 .9 1 7 9 6 0 .6 6 2 5 - 3 9 5 .0 6 8 0 - 3 8 7 .8 4 7 8 0 0 .6 1 6 1 0 h p s p  s p w t

2 0 .9 1 5 3 6 4 .9 0 9 4 - 3 9 2 .5 5 8 5 - 3 8 5 .3 3 8 3 8 0 .6 3 5 2 4 w t  s p 2

2 0 .9 1 5 2 6 5 .0 9 6 6 - 3 9 2 .4 4 9 7 - 3 8 5 .2 2 9 5 3 0 .6 3 6 0 8 h p  w t

3 0 .9 2 6 1 4 8 .9 4 7 0 - 4 0 1 .7 4 0 4 - 3 9 2 .1 1 3 4 9 0 .5 5 4 2 6 s p  s p 2  s p w t

3 0 .9 2 5 6 4 9 .8 1 0 5 - 4 0 1 .1 6 6 5 - 3 9 1 .5 3 9 6 2 0 .5 5 8 1 6 s p  w t  s p 2

3 0 .9 2 4 2 5 2 .1 3 6 3 - 3 9 9 .6 4 0 4 - 3 9 0 .0 1 3 4 9 0 .5 6 8 6 4 s p  h p s p  s p w t

3 0 .9 2 3 3 5 3 .6 2 9 8 - 3 9 8 .6 7 5 2 - 3 8 9 .0 4 8 3 0 0 .5 7 5 3 7 l o w v o l  h p 2  s p w t

3 0 .9 2 3 0 5 4 .1 4 3 0 - 3 9 8 .3 4 6 1 - 3 8 8 .7 1 9 2 2 0 .5 7 7 6 9 h p  w t  h p s p

4 0 .9 3 2 6 4 0 .2 0 3 4 - 4 0 7 .2 3 8 4 - 3 9 5 .2 0 4 8 5 0 .5 0 5 8 3 s p  w t  h p 2  h p s p

4 0 .9 2 9 9 4 4 .7 0 1 9 - 4 0 4 .0 1 5 1 - 3 9 1 .9 8 1 5 0 0 .5 2 6 1 1 s p  w t  h p 2  s p 2

4 0 .9 2 9 7 4 4 .9 4 3 6 - 4 0 3 .8 4 5 4 - 3 9 1 .8 1 1 8 4 0 .5 2 7 2 0 s p  w t  h i h p  s p 2

4 0 .9 2 8 8 4 6 .4 8 4 8 - 4 0 2 .7 7 1 8 - 3 9 0 .7 3 8 2 1 0 .5 3 4 1 5 s p  l o w v o l  s p 2  s p w t

4 0 .9 2 8 7 4 6 .6 2 1 8 - 4 0 2 .6 7 7 1 - 3 9 0 .6 4 3 4 9 0 .5 3 4 7 6 s p  h p 2  h p s p  s p w t

5 0 .9 4 1 0 2 8 .2 8 6 7 - 4 1 6 .0 9 7 3 - 4 0 1 .6 5 6 9 6 0 .4 4 3 0 9 s p  w t  h p 2  w t 2  h p s p

5 0 .9 4 0 6 2 8 .8 6 5 0 - 4 1 5 .6 1 6 2 - 4 0 1 .1 7 5 9 1 0 .4 4 5 7 0 s p  h p 2  w t 2  h p s p  s p w t

5 0 .9 4 0 4 2 9 .1 8 8 2 - 4 1 5 .3 4 8 6 - 4 0 0 .9 0 8 2 5 0 .4 4 7 1 6 h p 2  s p 2  w t 2  h p s p  s p w t

5 0 .9 3 9 7 3 0 .3 1 2 8 - 4 1 4 .4 2 4 1 - 3 9 9 .9 8 3 8 0 0 .4 5 2 2 3 s p  w t  h p 2  s p 2  h p w t

5 0 .9 3 9 7 3 0 .3 2 7 4 - 4 1 4 .4 1 2 2 - 3 9 9 .9 7 1 8 8 0 .4 5 2 2 9 h p  s p  w t  s p 2  h p s p

6 0 .9 4 4 9 2 3 .6 7 4 7 - 4 1 9 .8 0 8 0 - 4 0 2 .9 6 0 9 3 0 .4 1 3 2 8 s p  w t  l o w v o l  h p 2  w t 2  h p s p

6 0 .9 4 3 8 2 5 .4 8 9 9 - 4 1 8 .2 0 0 2 - 4 0 1 .3 5 3 1 4 0 .4 2 1 4 7 l o w v o l  h p 2  s p 2  w t 2  h p s p  s p w t
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N u m b e r in
M o d e l R -S q u a r e C (p ) A IC S B C S S E V a r ia b le s  in  M o d e l

6 0 .9 4 3 7 2 5 .6 3 6 4 - 4 1 8 .0 7 1 8 - 4 0 1 .2 2 4 7 7 0 .4 2 2 1 3 s p  w t  h p 2  w t 2  h p s p  h p w t

6 0 .9 4 3 6 2 5 .8 3 3 4 - 4 1 7 .8 9 9 5 - 4 0 1 .0 5 2 4 6 0 .4 2 3 0 1 h p  s p  w t  h p 2  s p 2  w t 2

6 0 .9 4 3 6 2 5 .8 5 5 0 - 4 1 7 .8 8 0 5 - 4 0 1 .0 3 3 5 1 0 .4 2 3 1 1 s p  w t  h p 2  s p 2  w t 2  h p s p

7 0 .9 4 6 8 2 2 .4 7 3 9 - 4 2 0 .7 2 2 1 - 4 0 1 .4 6 8 3 8 0 .3 9 8 8 5 s p  w t  l o w v o l  h p 2  w t 2  h p s p  h p w t

7 0 .9 4 6 6 2 2 .8 2 3 0 - 4 2 0 .3 9 9 3 - 4 0 1 .1 4 5 5 1 0 .4 0 0 4 3 s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p s p

7 0 .9 4 6 6 2 2 .9 1 4 7 - 4 2 0 .3 1 4 6 - 4 0 1 .0 6 0 8 4 0 .4 0 0 8 4 h p  s p  w t  l o w v o l  h p 2  w t 2  h p s p

7 0 .9 4 6 5 2 3 .0 2 1 8 - 4 2 0 .2 1 5 9 - 4 0 0 .9 6 2 1 8 0 .4 0 1 3 2 h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2

7 0 .9 4 6 5 2 3 .1 1 2 6 - 4 2 0 .1 3 2 3 - 4 0 0 .8 7 8 5 3 0 .4 0 1 7 3 s p  w t  l o w v o l  h p 2  w t 2  h p s p  s p w t

8 0 .9 4 8 4 2 1 .8 3 5 7 - 4 2 1 .2 0 4 5 - 3 9 9 .5 4 3 9 8 0 .3 8 6 9 6 s p  w t  l o w v o l  h p 2  w t 2  h p s p  h p v o l  h p w t

8 0 .9 4 8 4 2 1 .9 1 6 7 - 4 2 1 .1 2 7 2 - 3 9 9 .4 6 6 7 1 0 .3 8 7 3 3 s p  l o w v o l  h p 2  w t 2  v o l 2  h p s p  s p v o l  s p w t

8 0 .9 4 8 4 2 1 .9 3 6 1 - 4 2 1 .1 0 8 7 - 3 9 9 .4 4 8 2 0 0 .3 8 7 4 1 h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  s p v o l

8 0 .9 4 8 4 2 1 .9 7 1 3 - 4 2 1 .0 7 5 1 - 3 9 9 .4 1 4 6 0 0 .3 8 7 5 7 h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p v o l

8 0 .9 4 8 3 2 2 .0 8 0 2 - 4 2 0 .9 7 1 3 - 3 9 9 .3 1 0 7 9 0 .3 8 8 0 6 s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p s p  h p v o l

9 0 .9 5 4 4 1 3 .8 5 3 1 - 4 2 9 .3 4 2 7 - 4 0 5 .2 7 5 5 1 0 .3 4 1 9 6 v o l  s p  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

9 0 .9 5 4 1 1 4 .3 8 8 4 - 4 2 8 .7 6 6 1 - 4 0 4 .6 9 8 8 6 0 .3 4 4 3 7 v o l  s p  w t  h p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

9 0 .9 5 3 0 1 6 .2 3 6 0 - 4 2 6 .8 0 6 3 - 4 0 2 .7 3 9 1 2 0 .3 5 2 7 0 v o l  h p  s p  w t  s p 2  h p s p  h p v o l  s p v o l  w t v o l

9 0 .9 5 2 5 1 7 .0 8 8 4 - 4 2 5 .9 1 7 7 - 4 0 1 .8 5 0 5 3 0 .3 5 6 5 4 v o l  s p  l o w v o l  h p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t

9 0 .9 5 2 0 1 7 .8 3 0 9 - 4 2 5 .1 5 1 5 - 4 0 1 .0 8 4 3 2 0 .3 5 9 8 9 v o l  s p  w t  h p 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 0 0 .9 5 6 0 1 3 .1 8 7 6 - 4 3 0 .2 7 6 0 - 4 0 3 .8 0 2 1 0 0 .3 2 9 9 4 v o l  h p  s p  w t  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 0 0 .9 5 5 9 1 3 .4 8 3 8 - 4 2 9 .9 4 4 9 - 4 0 3 .4 7 0 9 8 0 .3 3 1 2 8 v o l  s p  w t  l o w v o l  h p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 0 0 .9 5 5 6 1 3 .8 6 0 7 - 4 2 9 .5 2 5 4 - 4 0 3 .0 5 1 4 5 0 .3 3 2 9 8 v o l  h p  s p  w t  s p 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 0 0 .9 5 5 5 1 4 .0 1 3 4 - 4 2 9 .3 5 5 9 - 4 0 2 .8 8 2 0 3 0 .3 3 3 6 6 v o l  h p  s p  w t  h p 2  s p 2  h p s p  h p v o l  s p v o l  w t v o l

1 0 0 .9 5 5 5 1 4 .0 7 3 1 - 4 2 9 .2 8 9 8 - 4 0 2 .8 1 5 9 2 0 .3 3 3 9 3 v o l  h p  s p  w t  h p 2  s p 2  w t 2  h p v o l  s p v o l  w t v o l

1 1 0 .9 5 7 5 1 2 .7 8 8 4 - 4 3 1 .0 0 9 1 - 4 0 2 .1 2 8 4 7 0 .3 1 9 1 3 v o l  h p  s p  w t  l o w v o l  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 1 0 .9 5 7 0 1 3 .5 3 4 4 - 4 3 0 .1 4 9 5 - 4 0 1 .2 6 8 8 6 0 .3 2 2 4 9 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p v o l  s p v o l  w t v o l

1 1 0 .9 5 6 9 1 3 .7 5 4 3 - 4 2 9 .8 9 7 8 - 4 0 1 .0 1 7 1 6 0 .3 2 3 4 8 v o l  h p  s p  w t  h i h p  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 1 0 .9 5 6 8 1 3 .9 3 4 2 - 4 2 9 .6 9 2 6 - 4 0 0 .8 1 1 9 2 0 .3 2 4 2 9 v o l  h p  s p  w t  l o w v o l  s p 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 1 0 .9 5 6 7 1 4 .1 0 2 7 - 4 2 9 .5 0 0 7 - 4 0 0 .6 2 0 0 7 0 .3 2 5 0 5 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 0 .9 5 8 1 1 3 .6 6 4 0 - 4 3 0 .3 2 2 0 - 3 9 9 .0 3 4 7 0 0 .3 1 4 0 6 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l
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N u m b e r in
M o d e l R -S q u a r e C (p ) A IC S B C S S E V a r ia b le s  in  M o d e l

1 2 0 .9 5 7 7 1 4 .4 1 7 2 - 4 2 9 .4 4 0 3 - 3 9 8 .1 5 2 9 8 0 .3 1 7 4 5 v o l  h p  s p  w t  l o w v o l  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 2 0 .9 5 7 7 1 4 .4 6 7 3 - 4 2 9 .3 8 2 0 - 3 9 8 .0 9 4 6 3 0 .3 1 7 6 8 v o l  h p  s p  w t  l o w v o l  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 0 .9 5 7 6 1 4 .5 1 7 5 - 4 2 9 .3 2 3 6 - 3 9 8 .0 3 6 2 2 0 .3 1 7 9 0 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 2 0 .9 5 7 6 1 4 .5 3 1 7 - 4 2 9 .3 0 7 0 - 3 9 8 .0 1 9 6 9 0 .3 1 7 9 7 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  h p s p  h p v o l  s p v o l  w t v o l

1 3 0 .9 5 9 2 1 3 .8 3 1 6 - 4 3 0 .5 0 7 9 - 3 9 6 .8 1 3 8 4 0 .3 0 5 7 9 v o l  h p  s p  w t  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 0 .9 5 8 4 1 5 .2 5 5 6 - 4 2 8 .8 0 4 2 - 3 9 5 .1 1 0 1 7 0 .3 1 2 2 1 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 3 0 .9 5 8 2 1 5 .5 1 8 7 - 4 2 8 .4 9 3 3 - 3 9 4 .7 9 9 2 4 0 .3 1 3 4 0 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 3 0 .9 5 8 2 1 5 .5 3 6 8 - 4 2 8 .4 7 2 0 - 3 9 4 .7 7 7 9 2 0 .3 1 3 4 8 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t

1 3 0 .9 5 8 2 1 5 .5 9 4 2 - 4 2 8 .4 0 4 3 - 3 9 4 .7 1 0 2 7 0 .3 1 3 7 4 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 4 0 .9 6 0 7 1 3 .4 7 7 9 - 4 3 1 .4 0 3 7 - 3 9 5 .3 0 2 9 5 0 .2 9 5 1 8 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t
w t v o l

1 4 0 .9 5 9 8 1 4 .9 9 0 5 - 4 2 9 .5 3 0 9 - 3 9 3 .4 3 0 1 5 0 .3 0 2 0 0 v o l  h p  s p  w t  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t
w t v o l

1 4 0 .9 5 9 3 1 5 .8 1 7 7 - 4 2 8 .5 2 4 6 - 3 9 2 .4 2 3 8 3 0 .3 0 5 7 3 v o l  h p  s p  w t  h i h p  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t
w t v o l

1 4 0 .9 5 8 5 1 7 .1 0 2 4 - 4 2 6 .9 8 5 9 - 3 9 0 .8 8 5 0 7 0 .3 1 1 5 2 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l
w t v o l

1 4 0 .9 5 8 4 1 7 .1 7 0 8 - 4 2 6 .9 0 4 7 - 3 9 0 .8 0 3 9 0 0 .3 1 1 8 3 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  s p w t
w t v o l

1 5 0 .9 6 0 9 1 5 .0 1 5 4 - 4 2 9 .9 8 5 0 - 3 9 1 .4 7 7 5 0 0 .2 9 3 1 0 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l
s p w t  w t v o l

1 5 0 .9 6 0 7 1 5 .4 6 5 6 - 4 2 9 .4 1 9 1 - 3 9 0 .9 1 1 6 1 0 .2 9 5 1 3 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l
s p w t  w t v o l

1 5 0 .9 5 9 8 1 6 .9 9 0 4 - 4 2 7 .5 3 1 2 - 3 8 9 .0 2 3 6 5 0 .3 0 2 0 0 v o l  h p  s p  w t  h i h p  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t
w t v o l

1 5 0 .9 5 8 6 1 8 .8 8 2 1 - 4 2 5 .2 4 7 7 - 3 8 6 .7 4 0 2 1 0 .3 1 0 5 3 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t
s p v o l  w t v o l

1 5 0 .9 5 8 5 1 9 .1 0 2 2 - 4 2 4 .9 8 6 1 - 3 8 6 .4 7 8 5 5 0 .3 1 1 5 2 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l
s p w t  w t v o l

1 6 0 .9 6 0 9 1 7 .0 0 0 0 - 4 2 8 .0 0 4 4 - 3 8 7 .0 9 0 1 8 0 .2 9 3 0 3 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t
s p v o l  s p w t  w t v o l
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The SAS System 1 0

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

N u m b e r  o f  O b s e r v a t io n s  R e a d 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 8 2

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 5 0 .2 9 3 0 3 0 .0 0 4 5 1

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

R o o t  M S E 0 .0 6 7 1 4 R -S q u a r e 0 .9 6 0 9

D e p e n d e n t  M e a n 3 .4 7 5 7 1 A d j  R -S q 0 .9 5 1 3

C o e f f  V a r 1 .9 3 1 7 7

P a r a m e te r  E s t im a te s

V a r ia b le D F
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r t V a lu e P r > |t |
V a r ia n c e
I n f la t io n

I n t e r c e p t 1 8 2 .1 1 0 2 1 2 7 .4 2 1 0 9 2 .9 9 0 .0 0 3 9 0

v o l 1 - 0 .0 6 7 9 8 0 .0 2 4 5 9 - 2 .7 6 0 .0 0 7 4 5 3 3 9 .4 1 3 0 1

h p 1 0 .4 6 5 9 2 0 .1 9 3 3 1 2 .4 1 0 .0 1 8 8 2 1 6 9 3 5 3

s p 1 - 1 .4 9 5 0 0 0 .5 6 4 1 7 - 2 .6 5 0 .0 1 0 1 1 1 2 6 9 6 1

w t 1 - 1 .0 7 6 0 0 0 .4 7 1 4 4 - 2 .2 8 0 .0 2 5 7 2 6 4 6 8 6

lo w v o l 1 0 .1 6 4 4 9 0 .1 1 6 5 9 1 .4 1 0 .1 6 3 1 2 4 .1 5 9 0 3

h ih p 1 0 .0 1 2 2 5 0 .0 9 8 7 5 0 .1 2 0 .9 0 1 7 1 3 .8 4 8 5 7

h p 2 1 0 .0 0 0 6 7 0 9 9 0 .0 0 0 3 3 1 2 9 2 .0 3 0 .0 4 6 9 7 3 4 3 1 2

s p 2 1 0 .0 0 7 1 2 0 .0 0 2 9 0 2 .4 6 0 .0 1 6 6 1 8 8 8 6 7 3

w t2 1 0 .0 0 4 9 4 0 .0 0 2 2 4 2 .2 0 0 .0 3 1 1 2 6 6 8 3

v o l2 1 - 0 .0 0 0 0 2 4 1 3 0 .0 0 0 0 3 5 3 7 - 0 .6 8 0 .4 9 7 4 3 8 9 .9 5 3 1 9

h p sp 1 - 0 .0 0 4 3 1 0 .0 0 1 9 6 - 2 .2 0 0 .0 3 1 4 6 1 6 4 0 3 1

h p v o l 1 - 0 .0 0 0 2 2 6 3 4 0 .0 0 0 0 7 8 1 1 - 2 .9 0 0 .0 0 5 1 4 3 6 2 .2 0 4 5 9

h p w t 1 - 0 .0 0 3 4 3 0 .0 0 1 6 9 - 2 .0 3 0 .0 4 6 2 4 6 6 7 2 5

s p v o l 1 0 .0 0 0 7 5 6 2 9 0 .0 0 0 2 4 0 7 9 3 .1 4 0 .0 0 2 5 8 7 2 1 .1 4 4 1 1
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M odel: M ODEL1

D ependen t V a r ia b le: lm pg

P a r a m e te r  E s t im a te s

V a r ia b le D F
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r t V a lu e P r > |t |
V a r ia n c e
I n f la t io n

s p w t 1 0 .0 0 9 4 9 0 .0 0 4 8 1 1 .9 7 0 .0 5 3 1 7 3 6 3 9 0

w tv o l 1 0 .0 0 0 4 8 7 8 3 0 .0 0 0 2 2 9 4 0 2 .1 3 0 .0 3 7 3 1 6 2 6 .7 2 6 4 9
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            P l o t  o f  _ R S Q _ * _ P _ .   L e g e n d :  A  =  1  o b s ,  B  =  2  o b s ,  e t c .             
                                                                              
         ‚                                                                     
    1 . 0 0  ˆ                                                                     
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
         ‚                                                           A    A      
         ‚                                   B    E    E    E    E    E    D          
    0 . 9 5  ˆ                           E    E    C                                  
         ‚                   E    E                                              
         ‚               A                                                      
         ‚           B    D                                                      
         ‚       C    C                                                          
         ‚       B                                                              
         ‚                                                                     
    0 . 9 0  ˆ   A                                                                  
         ‚                                                                     
         ‚   A                                                                  
  R       ‚   A                                                                  
  -       ‚                                                                     
  s       ‚                                                                     
  q       ‚                                                                     
  u  0 . 8 5  ˆ                                                                     
  a       ‚                                                                     
  r       ‚                                                                     
  e       ‚                                                                     
  d       ‚                                                                     
         ‚                                                                     
         ‚                                                                     
    0 . 8 0  ˆ                                                                     
         ‚   A                                                                  
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
    0 . 7 5  ˆ                                                                     
         ‚                                                                     
         ‚   A                                                                  
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
    0 . 7 0  ˆ                                                                     
         ‚                                                                     
         Š ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ    
            2    3    4    5    6    7    8    9   1 0   1 1   1 2   1 3   1 4   1 5   1 6   1 7      
                                                                              
                            N u m b e r  o f  p a r a m e t e r s  i n  m o d e l                      
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           P l o t  o f  _ R M S E _ * _ P _ .   L e g e n d :  A  =  1  o b s ,  B  =  2  o b s ,  e t c .             
                                                                              
         ‚                                                                     
         ‚                                                                     
    0 . 1 6  ˆ                                                                     
         ‚   A                                                                  
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
  R       ‚                                                                     
  o  0 . 1 4  ˆ   A                                                                  
  o       ‚                                                                     
  t       ‚                                                                     
         ‚                                                                     
  m       ‚                                                                     
  e       ‚                                                                     
  a       ‚                                                                     
  n  0 . 1 2  ˆ                                                                     
         ‚                                                                     
  s       ‚                                                                     
  q       ‚                                                                     
  u       ‚                                                                     
  a       ‚   A                                                                  
  r       ‚   A                                                                  
  e  0 . 1 0  ˆ                                                                     
  d       ‚   A                                                                  
         ‚                                                                     
  e       ‚                                                                     
  r       ‚       D                                                              
  r       ‚       A    E                                                          
  o       ‚               D                                                      
  r  0 . 0 8  ˆ               A                                                      
         ‚                   E                                                  
         ‚                       E    E    B                                      
         ‚                               C    B                                  
         ‚                                   C    E    E    E    D    C    C          
         ‚                                                   A    B    B    A      
         ‚                                                                     
    0 . 0 6  ˆ                                                                     
         ‚                                                                     
         Š ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ    
            2    3    4    5    6    7    8    9   1 0   1 1   1 2   1 3   1 4   1 5   1 6   1 7      
                                                                              
                            N u m b e r  o f  p a r a m e t e r s  i n  m o d e l                      
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            P l o t  o f  _ S B C _ * _ P _ .   L e g e n d :  A  =  1  o b s ,  B  =  2  o b s ,  e t c .             
                                                                              
         ‚                                                                     
    - 2 8 0  ˆ                                                                     
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
         ‚   A                                                                  
    - 3 0 0  ˆ                                                                     
  S       ‚                                                                     
  c       ‚                                                                     
  h       ‚                                                                     
  w       ‚                                                                     
  a       ‚   A                                                                  
  r  - 3 2 0  ˆ                                                                     
  z       ‚                                                                     
  '       ‚                                                                     
  s       ‚                                                                     
         ‚                                                                     
  B       ‚                                                                     
  a  - 3 4 0  ˆ                                                                     
  y       ‚                                                                     
  e       ‚                                                                     
  s       ‚                                                                     
  i       ‚                                                                     
  a       ‚                                                                     
  n  - 3 6 0  ˆ   A                                                                  
         ‚   A                                                                  
  c       ‚                                                                     
  r       ‚                                                                     
  i       ‚                                                                     
  t       ‚   A                                                                  
  e  - 3 8 0  ˆ                                                                     
  r       ‚                                                                     
  i       ‚       D                                                    B    A      
  o       ‚       A    D    B                                        B    C          
  n       ‚           A    B                                    C    B              
         ‚               A                                D    B    A              
    - 4 0 0  ˆ                   E    D    E    E    A        D    A                      
         ‚                       A            C    E    A                          
         ‚                                   A                                  
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
    - 4 2 0  ˆ                                                                     
         ‚                                                                     
         Š ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ    
            2    3    4    5    6    7    8    9   1 0   1 1   1 2   1 3   1 4   1 5   1 6   1 7      
                                                                              
                            N u m b e r  o f  p a r a m e t e r s  i n  m o d e l                      
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            P l o t  o f  _ A I C _ * _ P _ .   L e g e n d :  A  =  1  o b s ,  B  =  2  o b s ,  e t c .             
                                                                              
         ‚                                                                     
    - 3 0 0  ˆ   A                                                                  
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
         ‚                                                                     
  A  - 3 2 0  ˆ   A                                                                  
  k       ‚                                                                     
  a       ‚                                                                     
  i       ‚                                                                     
  k       ‚                                                                     
  e       ‚                                                                     
  '  - 3 4 0  ˆ                                                                     
  s       ‚                                                                     
         ‚                                                                     
  i       ‚                                                                     
  n       ‚                                                                     
  f       ‚                                                                     
  o  - 3 6 0  ˆ                                                                     
  r       ‚   A                                                                  
  m       ‚                                                                     
  a       ‚   A                                                                  
  t       ‚                                                                     
  i       ‚                                                                     
  o  - 3 8 0  ˆ   A                                                                  
  n       ‚                                                                     
         ‚                                                                     
  c       ‚                                                                     
  r       ‚       B                                                              
  i       ‚       C                                                              
  t  - 4 0 0  ˆ           D                                                          
  e       ‚           A    D                                                      
  r       ‚               A                                                      
  i       ‚                                                                     
  o       ‚                   B                                                  
  n       ‚                   C    D                                              
    - 4 2 0  ˆ                       A    E    E                                      
         ‚                                                           A          
         ‚                                   C                    B    B    A      
         ‚                                   B    E    E    E    E    C    B          
         ‚                                                                     
         ‚                                                                     
    - 4 4 0  ˆ                                                                     
         ‚                                                                     
         Š ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ    
            2    3    4    5    6    7    8    9   1 0   1 1   1 2   1 3   1 4   1 5   1 6   1 7      
                                                                              
                            N u m b e r  o f  p a r a m e t e r s  i n  m o d e l                      
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            P l o t  o f  _ R S Q _ * _ P _ .   L e g e n d :  A  =  1  o b s ,  B  =  2  o b s ,  e t c .             
                                                                              
           ‚                                                                   
      0 . 9 7  ˆ                                                                   
           ‚                                                                   
           ‚                                                                   
           ‚                                                                   
           ‚                                                                   
           ‚                                                                   
           ‚                                                       A    A        
      0 . 9 6  ˆ                                                   B    B            
           ‚                                           A    E    C    B            
           ‚                                       E    D                        
           ‚                                   E                                
           ‚                               B                                    
           ‚                               B                                    
           ‚                               A                                    
      0 . 9 5  ˆ                                                                   
           ‚                           E                                        
           ‚                       E                                            
    R       ‚                                                                   
    -       ‚                   E                                                
    s       ‚                                                                   
    q       ‚               A                                                    
    u  0 . 9 4  ˆ               D                                                    
    a       ‚                                                                   
    r       ‚                                                                   
    e       ‚                                                                   
    d       ‚                                                                   
           ‚           A                                                        
           ‚                                                                   
      0 . 9 3  ˆ           B                                                        
           ‚           B                                                        
           ‚                                                                   
           ‚       B                                                            
           ‚       A                                                            
           ‚       B                                                            
           ‚                                                                   
      0 . 9 2  ˆ   A                                                                
           ‚   B                                                                
           ‚                                                                   
           ‚   B                                                                
           ‚                                                                   
           ‚                                                                   
           ‚                                                                   
      0 . 9 1  ˆ                                                                   
           ‚                                                                   
           Š ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ      
              3    4    5    6    7    8    9   1 0   1 1   1 2   1 3   1 4   1 5   1 6   1 7        
                                                                              
                            N u m b e r  o f  p a r a m e t e r s  i n  m o d e l                      
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           P l o t  o f  _ R M S E _ * _ P _ .   L e g e n d :  A  =  1  o b s ,  B  =  2  o b s ,  e t c .             
                                                                              
            ‚                                                                  
            ‚                                                                  
      0 . 0 9 0  ˆ   B                                                               
            ‚                                                                  
            ‚   B                                                               
            ‚                                                                  
            ‚   A                                                               
            ‚                                                                  
    R        ‚       C                                                           
    o  0 . 0 8 5  ˆ                                                                  
    o        ‚       B                                                           
    t        ‚           B                                                       
            ‚           B                                                       
    m        ‚                                                                  
    e        ‚                                                                  
    a        ‚           A                                                       
    n  0 . 0 8 0  ˆ                                                                  
            ‚                                                                  
    s        ‚                                                                  
    q        ‚                                                                  
    u        ‚               B                                                   
    a        ‚               C                                                   
    r        ‚                                                                  
    e  0 . 0 7 5  ˆ                   D                                               
    d        ‚                   A                                               
            ‚                       E                                           
    e        ‚                           E                                       
    r        ‚                                                                  
    r        ‚                                                                  
    o        ‚                               B                                   
    r  0 . 0 7 0  ˆ                               A                                   
            ‚                               A                                   
            ‚                               A    D                A    B           
            ‚                                   A    E    D    D    B    A           
            ‚                                           A    A    A    A    A       
            ‚                                                   A    A           
            ‚                                                                  
      0 . 0 6 5  ˆ                                                                  
            ‚                                                                  
            Š ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ     
               3    4    5    6    7    8    9   1 0   1 1   1 2   1 3   1 4   1 5   1 6   1 7       
                                                                              
                             N u m b e r  o f  p a r a m e t e r s  i n  m o d e l                     
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            P l o t  o f  _ S B C _ * _ P _ .   L e g e n d :  A  =  1  o b s ,  B  =  2  o b s ,  e t c .             
                                                                              
            ‚                                                                  
            ‚                                                                  
     - 3 8 5 . 0  ˆ   A                                                               
            ‚   A                                                               
            ‚                                                       A           
            ‚                                                       A    A       
   S  - 3 8 7 . 5  ˆ                                                                  
   c         ‚   B                                                               
   h         ‚       B                                                A           
   w         ‚                                                                  
   a  - 3 9 0 . 0  ˆ   A    A                                                           
   r         ‚           B                                        B    A           
   z         ‚       A                                                A           
   '         ‚       A    B                                                       
   s  - 3 9 2 . 5  ˆ                                                   A               
            ‚                                                   A               
   B         ‚                                                                  
   a         ‚                                                                  
   y  - 3 9 5 . 0  ˆ           A                                    D    A               
   e         ‚                                                                  
   s         ‚                                                                  
   i         ‚                                               A                   
   a  - 3 9 7 . 5  ˆ                                                                  
   n         ‚                                           D                       
            ‚                                           A                       
   c         ‚                           E                                       
   r  - 4 0 0 . 0  ˆ               B                                                   
   i         ‚               A        A                B                           
   t         ‚               A    D    D        A        B                           
   e         ‚               A                A        A                           
   r  - 4 0 2 . 5  ˆ                               A                                   
   i         ‚                   A                C                               
   o         ‚                                   B                               
   n         ‚                                                                  
     - 4 0 5 . 0  ˆ                               B                                   
            ‚                                                                  
            ‚                                                                  
            ‚                                                                  
     - 4 0 7 . 5  ˆ                                                                  
            ‚                                                                  
            Š ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ     
               3    4    5    6    7    8    9   1 0   1 1   1 2   1 3   1 4   1 5   1 6   1 7       
                                                                              
                             N u m b e r  o f  p a r a m e t e r s  i n  m o d e l                     
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            P l o t  o f  _ A I C _ * _ P _ .   L e g e n d :  A  =  1  o b s ,  B  =  2  o b s ,  e t c .             
                                                                              
           ‚                                                                   
           ‚                                                                   
      - 3 9 0  ˆ                                                                   
           ‚                                                                   
           ‚   B                                                                
    A       ‚                                                                   
    k  - 3 9 5  ˆ   B                                                                
    a       ‚                                                                   
    i       ‚   A                                                                
    k       ‚       B                                                            
    e  - 4 0 0  ˆ       A                                                            
    '       ‚       B                                                            
    s       ‚           B                                                        
           ‚           B                                                        
    i  - 4 0 5  ˆ                                                                   
    n       ‚                                                                   
    f       ‚           A                                                        
    o       ‚                                                                   
    r  - 4 1 0  ˆ                                                                   
    m       ‚                                                                   
    a       ‚                                                                   
    t       ‚                                                                   
    i  - 4 1 5  ˆ               D                                                    
    o       ‚               A                                                    
    n       ‚                   C                                                
           ‚                   A                                                
    c  - 4 2 0  ˆ                   A    D                                            
    r       ‚                       A    E                                        
    i       ‚                                                                   
    t       ‚                                                                   
    e  - 4 2 5  ˆ                               A                        B            
    r       ‚                               B                                    
    i       ‚                                                   B    A    A        
    o       ‚                               B    B        B    D    A                
    n  - 4 3 0  ˆ                                   C    D    C    A    A    B            
           ‚                                       A            A                
           ‚                                                                   
           ‚                                                                   
      - 4 3 5  ˆ                                                                   
           ‚                                                                   
           Š ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ ƒ ˆ ƒ ƒ      
              3    4    5    6    7    8    9   1 0   1 1   1 2   1 3   1 4   1 5   1 6   1 7        
                                                                              
                            N u m b e r  o f  p a r a m e t e r s  i n  m o d e l                      
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The SAS System 2 0

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

N u m b e r  o f  O b s e r v a t io n s  R e a d 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 8 2

Stepw ise Selec tion : Step  1

V a r ia b le w t E n tered : R -Squa re =  0 .9 005  an d  C (p ) =  8 7 .5 687

A n a ly s is  o f  V a r ia n c e

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

E r r o r 8 0 0 .7 4 6 4 1 0 .0 0 9 3 3

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 4 .5 7 2 4 8 0 .0 4 2 1 3 1 0 9 .9 2 1 5 8 1 1 7 8 1 .4 < .0 0 0 1

w t - 0 .0 3 5 4 8 0 .0 0 1 3 2 6 .7 5 7 5 0 7 2 4 .2 7 < .0 0 0 1

B ounds on  con d ition  n um ber: 1 , 1

Stepw ise Selec tion : Step  2

V a r ia b le sp  E n tered : R -Squa re =  0 .9 179  an d  C (p ) =  6 0 .6 616

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 9 0 .6 1 6 0 9 0 .0 0 7 8 0

C o r r e c t e d  T o ta l 8 1 7 .5 0 3 9 0
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

Stepw ise Selec tion : Step  2

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 4 .8 6 9 0 6 0 .0 8 2 1 4 2 7 .4 0 2 4 3 3 5 1 3 .7 5 < .0 0 0 1

s p - 0 .0 0 3 8 9 0 .0 0 0 9 5 1 5 6 0 .1 3 0 3 2 1 6 .7 1 0 .0 0 0 1

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

B ounds on  con d ition  n um ber: 1 .8 533 , 7 .4 13

Stepw ise Selec tion : Step  3

V a r ia b le sp2  E n tered : R -Squa re =  0 .9 256  an d  C (p ) =  4 9 .8 105

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 8 0 .5 5 8 1 6 0 .0 0 7 1 6

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 6 .3 4 2 1 0 0 .5 2 3 6 4 1 .0 4 9 6 9 1 4 6 .6 9 < .0 0 0 1

s p - 0 .0 2 8 1 9 0 .0 0 8 5 9 0 .0 7 7 0 8 1 0 .7 7 0 .0 0 1 5

w t - 0 .0 2 9 3 3 0 .0 0 1 6 7 2 .2 0 8 9 6 3 0 8 .6 9 < .0 0 0 1

s p 2 0 .0 0 0 0 9 4 2 8 0 .0 0 0 0 3 3 1 3 0 .0 5 7 9 3 8 .1 0 0 .0 0 5 7

B ounds on  con d ition  n um ber: 1 64 .6 1 , 9 66 .8
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M odel: M ODEL1

D ependen t V a r ia b le: lm pg

Stepw ise Selec tion : Step  4

V a r ia b le hp2  E n tered : R -Squa re =  0 .9 299  an d  C (p ) =  4 4 .7 019

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 7 0 .5 2 6 1 1 0 .0 0 6 8 3

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 7 .6 1 6 7 4 0 .7 7 9 8 8 0 .6 5 1 7 3 9 5 .3 9 < .0 0 0 1

s p - 0 .0 5 7 6 3 0 .0 1 5 9 8 0 .0 8 8 9 2 1 3 .0 1 0 .0 0 0 5

w t - 0 .0 2 3 4 3 0 .0 0 3 1 8 0 .3 7 1 7 1 5 4 .4 0 < .0 0 0 1

h p 2 - 0 .0 0 0 0 0 9 2 8 0 .0 0 0 0 0 4 2 9 0 .0 3 2 0 5 4 .6 9 0 .0 3 3 4

s p 2 0 .0 0 0 2 5 0 8 6 0 .0 0 0 0 7 9 2 2 0 .0 6 8 5 2 1 0 .0 3 0 .0 0 2 2

B ounds on  con d ition  n um ber: 9 31 .3 , 6 466 .5

Stepw ise Selec tion : Step  5

V a r ia b le hpw t E n tered : R -Squa re =  0 .9 397  an d  C (p ) =  3 0 .3 128

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 6 0 .4 5 2 2 3 0 .0 0 5 9 5

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



The SAS System 2 3

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

Stepw ise Selec tion : Step  5

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 2 .8 7 0 3 5 1 .6 5 9 0 6 0 .3 5 8 0 9 6 0 .1 8 < .0 0 0 1

s p - 0 .1 5 4 8 4 0 .0 3 1 3 6 0 .1 4 5 0 9 2 4 .3 8 < .0 0 0 1

w t - 0 .0 4 3 9 2 0 .0 0 6 5 3 0 .2 6 9 3 5 4 5 .2 7 < .0 0 0 1

h p 2 - 0 .0 0 0 0 5 7 3 6 0 .0 0 0 0 1 4 2 2 0 .0 9 6 8 5 1 6 .2 8 0 .0 0 0 1

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

h p w t 0 .0 0 0 2 4 6 7 7 0 .0 0 0 0 7 0 0 3 0 .0 7 3 8 8 1 2 .4 2 0 .0 0 0 7

B ounds on  con d ition  n um ber: 4 066 .5 , 4 1889

Stepw ise Selec tion : Step  6

V a r ia b le h ihp  E n tered : R -Squa re =  0 .9 433  an d  C (p ) =  2 6 .4 092

A n a ly s is  o f  V a r ia n c e

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

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

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 3 .5 0 5 1 6 1 .6 4 6 5 0 0 .3 8 1 7 9 6 7 .2 8 < .0 0 0 1

s p - 0 .1 6 3 4 8 0 .0 3 0 8 8 0 .1 5 9 0 3 2 8 .0 2 < .0 0 0 1

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

h ih p - 0 .1 7 8 4 5 0 .0 8 2 4 0 0 .0 2 6 6 1 4 .6 9 0 .0 3 3 5

h p 2 - 0 .0 0 0 0 5 8 7 2 0 .0 0 0 0 1 3 9 0 0 .1 0 1 2 9 1 7 .8 5 < .0 0 0 1

s p 2 0 .0 0 0 7 6 1 2 9 0 .0 0 0 1 5 1 6 0 0 .1 4 3 1 0 2 5 .2 2 < .0 0 0 1

h p w t 0 .0 0 0 2 8 6 0 9 0 .0 0 0 0 7 0 7 6 0 .0 9 2 7 7 1 6 .3 5 0 .0 0 0 1

B ounds on  con d ition  n um ber: 4 106 .6 , 5 1143



The SAS System 2 4

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

Stepw ise Selec tion : Step  7

V a r ia b le low vo l E n tered : R -Squa re =  0 .9 451  an d  C (p ) =  2 5 .3 261

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 4 0 .4 1 1 7 1 0 .0 0 5 5 6

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 3 .2 4 5 1 4 1 .6 3 8 5 8 0 .3 6 3 5 3 6 5 .3 4 < .0 0 0 1

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

w t - 0 .0 4 9 1 0 0 .0 0 7 0 1 0 .2 7 2 8 9 4 9 .0 5 < .0 0 0 1

lo w v o l 0 .0 4 6 7 4 0 .0 2 9 5 7 0 .0 1 3 9 0 2 .5 0 0 .1 1 8 2

h ih p - 0 .1 6 8 5 0 0 .0 8 1 8 3 0 .0 2 3 5 9 4 .2 4 0 .0 4 3 0

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

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

h p w t 0 .0 0 0 2 7 8 4 9 0 .0 0 0 0 7 0 2 3 0 .0 8 7 4 9 1 5 .7 2 0 .0 0 0 2

B ounds on  con d ition  n um ber: 4 141 .7 , 6 0131

Stepw ise Selec tion : Step  8

V a r ia b le hp  E n tered : R -Squa re =  0 .9 474  an d  C (p ) =  2 3 .5 272

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 3 0 .3 9 4 5 9 0 .0 0 5 4 1

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



The SAS System 2 5

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

Stepw ise Selec tion : Step  8

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 5 .2 0 5 7 3 1 .9 5 4 9 2 0 .3 2 7 0 2 6 0 .5 0 < .0 0 0 1

h p 0 .0 1 1 7 3 0 .0 0 6 5 9 0 .0 1 7 1 3 3 .1 7 0 .0 7 9 2

s p - 0 .1 8 2 4 5 0 .0 3 3 0 2 0 .1 6 5 0 2 3 0 .5 3 < .0 0 0 1

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

lo w v o l 0 .0 5 4 3 9 0 .0 2 9 4 6 0 .0 1 8 4 2 3 .4 1 0 .0 6 8 9

h ih p - 0 .1 4 9 4 8 0 .0 8 1 3 7 0 .0 1 8 2 4 3 .3 8 0 .0 7 0 3

h p 2 - 0 .0 0 0 0 6 4 9 9 0 .0 0 0 0 1 4 2 1 0 .1 1 3 1 2 2 0 .9 3 < .0 0 0 1

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

h p w t 0 .0 0 0 2 3 4 3 1 0 .0 0 0 0 7 3 5 4 0 .0 5 4 8 8 1 0 .1 5 0 .0 0 2 1

B ounds on  con d ition  n um ber: 4 144 .8 , 9 1758

Stepw ise Selec tion : Step  9

V a r ia b le hp vo l E n tered : R -Squa re =  0 .9 489  an d  C (p ) =  2 3 .0 241

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 2 0 .3 8 3 3 0 0 .0 0 5 3 2

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 4 .7 7 2 4 8 1 .9 6 2 7 9 0 .3 0 1 5 6 5 6 .6 4 < .0 0 0 1

h p 0 .0 1 0 5 2 0 .0 0 6 5 9 0 .0 1 3 5 5 2 .5 5 0 .1 1 5 0

s p - 0 .1 7 5 1 2 0 .0 3 3 1 5 0 .1 4 8 5 3 2 7 .9 0 < .0 0 0 1

w t - 0 .0 6 1 9 9 0 .0 1 1 3 5 0 .1 5 8 8 5 2 9 .8 4 < .0 0 0 1

lo w v o l 0 .0 9 6 9 6 0 .0 4 1 3 5 0 .0 2 9 2 7 5 .5 0 0 .0 2 1 8

h ih p - 0 .1 3 1 0 0 0 .0 8 1 7 4 0 .0 1 3 6 7 2 .5 7 0 .1 1 3 4

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



The SAS System 2 6

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

Stepw ise Selec tion : Step  9

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

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

h p v o l 0 .0 0 0 0 0 5 8 5 0 .0 0 0 0 0 4 0 2 0 .0 1 1 2 8 2 .1 2 0 .1 4 9 8

h p w t 0 .0 0 0 2 0 7 4 4 0 .0 0 0 0 7 5 2 8 0 .0 4 0 4 3 7 .5 9 0 .0 0 7 4

B ounds on  con d ition  n um ber: 4 228 .8 , 1 06168

A ll va r ia b les left in  the m odel a re sign ifican t a t the 0 .1 500  level.

N o  o ther  va r ia b le m et the 0 .1 500  sign ifican ce level fo r  en try in to  the m odel.

S u m m a r y  o f  S t e p w is e  S e le c t io n

S t e p
V a r ia b le
E n te r e d

V a r ia b le
R em o v e d

N u m b e r
V a r s I n

P a r t ia l
R -S q u a r e

M o d e l
R -S q u a r e C (p ) F  V a lu e P r > F

1 w t 1 0 .9 0 0 5 0 .9 0 0 5 8 7 .5 6 8 7 7 2 4 .2 7 < .0 0 0 1

2 s p 2 0 .0 1 7 4 0 .9 1 7 9 6 0 .6 6 1 6 1 6 .7 1 0 .0 0 0 1

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

4 h p 2 4 0 .0 0 4 3 0 .9 2 9 9 4 4 .7 0 1 9 4 .6 9 0 .0 3 3 4

5 h p w t 5 0 .0 0 9 8 0 .9 3 9 7 3 0 .3 1 2 8 1 2 .4 2 0 .0 0 0 7

6 h i h p 6 0 .0 0 3 5 0 .9 4 3 3 2 6 .4 0 9 2 4 .6 9 0 .0 3 3 5

7 l o w v o l 7 0 .0 0 1 9 0 .9 4 5 1 2 5 .3 2 6 1 2 .5 0 0 .1 1 8 2

8 h p 8 0 .0 0 2 3 0 .9 4 7 4 2 3 .5 2 7 2 3 .1 7 0 .0 7 9 2

9 h p v o l 9 0 .0 0 1 5 0 .9 4 8 9 2 3 .0 2 4 1 2 .1 2 0 .1 4 9 8
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The SAS System 2 7

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

N u m b e r  o f  O b s e r v a t io n s  R e a d 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 8 2

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 2 0 .3 8 3 3 0 0 .0 0 5 3 2

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

R o o t  M S E 0 .0 7 2 9 6 R -S q u a r e 0 .9 4 8 9

D e p e n d e n t  M e a n 3 .4 7 5 7 1 A d j  R -S q 0 .9 4 2 5

C o e f f  V a r 2 .0 9 9 2 3

P a r a m e te r  E s t im a te s

V a r ia b le D F
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r t V a lu e P r > |t |
V a r ia n c e
I n f la t io n

I n t e r c e p t 1 1 4 .7 7 2 4 8 1 .9 6 2 7 9 7 .5 3 < .0 0 0 1 0

h p 1 0 .0 1 0 5 2 0 .0 0 6 5 9 1 .6 0 0 .1 1 5 0 2 1 3 7 .2 8 1 3 3

s p 1 - 0 .1 7 5 1 2 0 .0 3 3 1 5 - 5 .2 8 < .0 0 0 1 3 2 9 5 .7 3 7 6 3

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

lo w v o l 1 0 .0 9 6 9 6 0 .0 4 1 3 5 2 .3 4 0 .0 2 1 8 2 .5 7 3 2 7

h ih p 1 - 0 .1 3 1 0 0 0 .0 8 1 7 4 - 1 .6 0 0 .1 1 3 4 8 .0 3 5 5 3

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

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

h p v o l 1 0 .0 0 0 0 0 5 8 5 0 .0 0 0 0 0 4 0 2 1 .4 6 0 .1 4 9 8 9 .7 6 3 8 2

h p w t 1 0 .0 0 0 2 0 7 4 4 0 .0 0 0 0 7 5 2 8 2 .7 6 0 .0 0 7 4 7 8 8 .1 8 1 6 9
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O b s _M O D E L _ _ T Y P E _ _ D E P V A R _ _ R M S E _ _ P R E S S _ In t e r c e p t v o l h p s p

1 M O D E L 1 P A R M S lm p g 0 .0 7 2 9 6 3 0 .5 9 9 7 6 1 4 .7 7 2 5 . 0 .0 1 0 5 2 0 - 0 .1 7 5 1 2

O b s w t lo w v o l h ih p h p 2 s p 2 w t2 v o l2 h p s p h p v o l h p w t

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

O b s s p v o l s p w t w tv o l lm p g _ IN _ _ P _ _ E D F _ _ R S Q _ _ C P _ _ S B C _

1 . . . - 1 9 1 0 7 2 0 .9 4 8 9 2 2 3 .0 2 4 1 - 3 9 5 .9 1 6
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The SAS System 2 9

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

N u m b e r  o f  O b s e r v a t io n s  R e a d 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 8 2

B ackw a rd  E lim in a tion : Step  0

A ll V a r ia b les E n tered : R -Squa re =  0 .9 609  an d  C (p ) =  1 7 .0 000

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 5 0 .2 9 3 0 3 0 .0 0 4 5 1

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 8 2 .1 1 0 2 1 2 7 .4 2 1 0 9 0 .0 4 0 4 2 8 .9 7 0 .0 0 3 9

v o l - 0 .0 6 7 9 8 0 .0 2 4 5 9 0 .0 3 4 4 5 7 .6 4 0 .0 0 7 4

h p 0 .4 6 5 9 2 0 .1 9 3 3 1 0 .0 2 6 1 9 5 .8 1 0 .0 1 8 8

s p - 1 .4 9 5 0 0 0 .5 6 4 1 7 0 .0 3 1 6 6 7 .0 2 0 .0 1 0 1

w t - 1 .0 7 6 0 0 0 .4 7 1 4 4 0 .0 2 3 4 8 5 .2 1 0 .0 2 5 7

lo w v o l 0 .1 6 4 4 9 0 .1 1 6 5 9 0 .0 0 8 9 7 1 .9 9 0 .1 6 3 1

h ih p 0 .0 1 2 2 5 0 .0 9 8 7 5 0 .0 0 0 0 6 9 3 4 0 .0 2 0 .9 0 1 7

h p 2 0 .0 0 0 6 7 0 9 9 0 .0 0 0 3 3 1 2 9 0 .0 1 8 4 9 4 .1 0 0 .0 4 6 9

s p 2 0 .0 0 7 1 2 0 .0 0 2 9 0 0 .0 2 7 2 5 6 .0 5 0 .0 1 6 6

w t2 0 .0 0 4 9 4 0 .0 0 2 2 4 0 .0 2 1 9 0 4 .8 6 0 .0 3 1 1

v o l2 - 0 .0 0 0 0 2 4 1 3 0 .0 0 0 0 3 5 3 7 0 .0 0 2 1 0 0 .4 7 0 .4 9 7 4

h p sp - 0 .0 0 4 3 1 0 .0 0 1 9 6 0 .0 2 1 8 2 4 .8 4 0 .0 3 1 4

h p v o l - 0 .0 0 0 2 2 6 3 4 0 .0 0 0 0 7 8 1 1 0 .0 3 7 8 6 8 .4 0 0 .0 0 5 1

h p w t - 0 .0 0 3 4 3 0 .0 0 1 6 9 0 .0 1 8 6 3 4 .1 3 0 .0 4 6 2

s p v o l 0 .0 0 0 7 5 6 2 9 0 .0 0 0 2 4 0 7 9 0 .0 4 4 4 7 9 .8 6 0 .0 0 2 5

s p w t 0 .0 0 9 4 9 0 .0 0 4 8 1 0 .0 1 7 5 0 3 .8 8 0 .0 5 3 1

w tv o l 0 .0 0 0 4 8 7 8 3 0 .0 0 0 2 2 9 4 0 0 .0 2 0 3 9 4 .5 2 0 .0 3 7 3



The SAS System 3 0

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg
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B ounds on  con d ition  n um ber: 6 164031 , 2 17572668

The SAS System 3 0

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

B ackw a rd  E lim in a tion : Step  0

B ounds on  con d ition  n um ber: 6 164031 , 2 17572668

B ackw a rd  E lim in a tion : Step  1

V a r ia b le h ihp  R em oved : R -Squa re =  0 .9 609  an d  C (p ) =  1 5 .0 154

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 6 0 .2 9 3 1 0 0 .0 0 4 4 4

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 8 0 .6 9 1 4 8 2 4 .7 3 4 5 0 0 .0 4 7 2 6 1 0 .6 4 0 .0 0 1 8

v o l - 0 .0 6 8 0 2 0 .0 2 4 4 1 0 .0 3 4 4 9 7 .7 7 0 .0 0 6 9

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

s p - 1 .4 6 6 9 2 0 .5 1 2 9 0 0 .0 3 6 3 3 8 .1 8 0 .0 0 5 7

w t - 1 .0 4 6 2 4 0 .4 0 2 7 6 0 .0 2 9 9 7 6 .7 5 0 .0 1 1 6

lo w v o l 0 .1 6 3 0 8 0 .1 1 5 1 7 0 .0 0 8 9 0 2 .0 1 0 .1 6 1 5

h p 2 0 .0 0 0 6 5 2 6 6 0 .0 0 0 2 9 4 2 5 0 .0 2 1 8 5 4 .9 2 0 .0 3 0 0

s p 2 0 .0 0 6 9 9 0 .0 0 2 6 6 0 .0 3 0 7 1 6 .9 1 0 .0 1 0 6

w t2 0 .0 0 4 7 9 0 .0 0 1 8 7 0 .0 2 9 1 9 6 .5 7 0 .0 1 2 6

v o l2 - 0 .0 0 0 0 2 4 0 5 0 .0 0 0 0 3 5 1 0 0 .0 0 2 0 9 0 .4 7 0 .4 9 5 6

h p sp - 0 .0 0 4 2 1 0 .0 0 1 7 6 0 .0 2 5 2 4 5 .6 8 0 .0 2 0 0

h p v o l - 0 .0 0 0 2 2 6 2 2 0 .0 0 0 0 7 7 5 2 0 .0 3 7 8 2 8 .5 2 0 .0 0 4 8

h p w t - 0 .0 0 3 3 2 0 .0 0 1 4 3 0 .0 2 3 9 7 5 .4 0 0 .0 2 3 3

s p v o l 0 .0 0 0 7 5 6 2 5 0 .0 0 0 2 3 8 9 9 0 .0 4 4 4 7 1 0 .0 1 0 .0 0 2 4

s p w t 0 .0 0 9 1 9 0 .0 0 4 1 6 0 .0 2 1 7 1 4 .8 9 0 .0 3 0 5

w tv o l 0 .0 0 0 4 8 7 4 6 0 .0 0 0 2 2 7 6 6 0 .0 2 0 3 6 4 .5 8 0 .0 3 6 0
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B ackw a rd  E lim in a tion : Step  1

B ounds on  con d ition  n um ber: 5 079541 , 1 66632105

The SAS System 3 1

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

B ackw a rd  E lim in a tion : Step  1

B ounds on  con d ition  n um ber: 5 079541 , 1 66632105

B ackw a rd  E lim in a tion : Step  2

V a r ia b le vo l2  R em oved : R -Squa re =  0 .9 607  an d  C (p ) =  1 3 .4 779

A n a ly s is  o f  V a r ia n c e

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

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

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 8 1 .3 3 3 2 4 2 4 .6 1 8 7 2 0 .0 4 8 0 9 1 0 .9 1 0 .0 0 1 5

v o l - 0 .0 7 1 7 4 0 .0 2 3 7 0 0 .0 4 0 3 6 9 .1 6 0 .0 0 3 5

h p 0 .4 5 6 7 5 0 .1 7 1 6 8 0 .0 3 1 1 8 7 .0 8 0 .0 0 9 8

s p - 1 .4 8 0 8 9 0 .5 1 0 4 6 0 .0 3 7 0 8 8 .4 2 0 .0 0 5 0

w t - 1 .0 3 5 5 6 0 .4 0 0 8 6 0 .0 2 9 4 0 6 .6 7 0 .0 1 2 0

lo w v o l 0 .0 9 6 8 7 0 .0 6 2 4 2 0 .0 1 0 6 1 2 .4 1 0 .1 2 5 4

h p 2 0 .0 0 0 6 5 6 3 1 0 .0 0 0 2 9 3 0 4 0 .0 2 2 1 0 5 .0 2 0 .0 2 8 4

s p 2 0 .0 0 7 0 8 0 .0 0 2 6 4 0 .0 3 1 6 3 7 .1 8 0 .0 0 9 3

w t2 0 .0 0 4 6 9 0 .0 0 1 8 5 0 .0 2 8 2 1 6 .4 0 0 .0 1 3 7

h p sp - 0 .0 0 4 2 5 0 .0 0 1 7 6 0 .0 2 5 7 6 5 .8 5 0 .0 1 8 3

h p v o l - 0 .0 0 0 2 2 0 1 8 0 .0 0 0 0 7 6 7 1 0 .0 3 6 3 0 8 .2 4 0 .0 0 5 5

h p w t - 0 .0 0 3 2 9 0 .0 0 1 4 2 0 .0 2 3 5 8 5 .3 5 0 .0 2 3 8

s p v o l 0 .0 0 0 7 5 2 8 0 0 .0 0 0 2 3 7 9 9 0 .0 4 4 0 8 1 0 .0 1 0 .0 0 2 3

s p w t 0 .0 0 9 1 9 0 .0 0 4 1 4 0 .0 2 1 6 8 4 .9 2 0 .0 2 9 9

w tv o l 0 .0 0 0 4 3 2 5 7 0 .0 0 0 2 1 2 2 6 0 .0 1 8 3 0 4 .1 5 0 .0 4 5 5

B ounds on  con d ition  n um ber: 5 073916 , 1 55334270
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

B ackw a rd  E lim in a tion : Step  3

V a r ia b le low vo l R em oved : R -Squa re =  0 .9 592  an d  C (p ) =  1 3 .8 316

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 8 0 .3 0 5 7 9 0 .0 0 4 5 0

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 8 4 .0 6 6 4 0 2 4 .8 0 8 6 3 0 .0 5 1 6 4 1 1 .4 8 0 .0 0 1 2

v o l - 0 .0 8 0 5 1 0 .0 2 3 2 5 0 .0 5 3 9 1 1 1 .9 9 0 .0 0 0 9

h p 0 .4 7 0 9 1 0 .1 7 3 2 1 0 .0 3 3 2 4 7 .3 9 0 .0 0 8 3

s p - 1 .5 2 8 1 9 0 .5 1 4 8 0 0 .0 3 9 6 3 8 .8 1 0 .0 0 4 1

w t - 1 .0 6 8 8 7 0 .4 0 4 4 1 0 .0 3 1 4 1 6 .9 9 0 .0 1 0 2

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

s p 2 0 .0 0 7 3 1 0 .0 0 2 6 7 0 .0 3 3 7 6 7 .5 1 0 .0 0 7 8

w t2 0 .0 0 4 5 4 0 .0 0 1 8 7 0 .0 2 6 5 1 5 .8 9 0 .0 1 7 8

h p sp - 0 .0 0 4 3 8 0 .0 0 1 7 7 0 .0 2 7 4 8 6 .1 1 0 .0 1 5 9

h p v o l - 0 .0 0 0 2 4 7 2 7 0 .0 0 0 0 7 5 4 6 0 .0 4 8 2 8 1 0 .7 4 0 .0 0 1 7

h p w t - 0 .0 0 3 3 2 0 .0 0 1 4 4 0 .0 2 4 0 8 5 .3 5 0 .0 2 3 7

s p v o l 0 .0 0 0 8 0 5 9 2 0 .0 0 0 2 3 7 9 4 0 .0 5 1 5 9 1 1 .4 7 0 .0 0 1 2

s p w t 0 .0 0 9 4 9 0 .0 0 4 1 8 0 .0 2 3 2 1 5 .1 6 0 .0 2 6 3

w tv o l 0 .0 0 0 5 8 3 6 7 0 .0 0 0 1 9 0 5 5 0 .0 4 2 1 9 9 .3 8 0 .0 0 3 1

B ounds on  con d ition  n um ber: 5 061522 , 1 43857903

A ll va r ia b les left in  the m odel a re sign ifican t a t the 0 .1 000  level.
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

S u m m a r y  o f  B a c k w a r d  E lim in a t io n

S t e p
V a r ia b le
R em o v e d

N u m b e r
V a r s I n

P a r t ia l
R -S q u a r e

M o d e l
R -S q u a r e C (p ) F  V a lu e P r > F

1 h i h p 1 5 0 .0 0 0 0 0 .9 6 0 9 1 5 .0 1 5 4 0 .0 2 0 .9 0 1 7

2 v o l 2 1 4 0 .0 0 0 3 0 .9 6 0 7 1 3 .4 7 7 9 0 .4 7 0 .4 9 5 6

3 l o w v o l 1 3 0 .0 0 1 4 0 .9 5 9 2 1 3 .8 3 1 6 2 .4 1 0 .1 2 5 4
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The SAS System 3 4

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

N u m b e r  o f  O b s e r v a t io n s  R e a d 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 8 2

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 8 0 .3 0 5 7 9 0 .0 0 4 5 0

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

R o o t  M S E 0 .0 6 7 0 6 R -S q u a r e 0 .9 5 9 2

D e p e n d e n t  M e a n 3 .4 7 5 7 1 A d j  R -S q 0 .9 5 1 5

C o e f f  V a r 1 .9 2 9 3 8

P a r a m e te r  E s t im a te s

V a r ia b le D F
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r t V a lu e P r > |t |
V a r ia n c e
I n f la t io n

I n t e r c e p t 1 8 4 .0 6 6 4 0 2 4 .8 0 8 6 3 3 .3 9 0 .0 0 1 2 0

v o l 1 - 0 .0 8 0 5 1 0 .0 2 3 2 5 - 3 .4 6 0 .0 0 0 9 4 7 8 5 .6 6 3 5 8

h p 1 0 .4 7 0 9 1 0 .1 7 3 2 1 2 .7 2 0 .0 0 8 3 1 7 4 5 8 4 8

s p 1 - 1 .5 2 8 1 9 0 .5 1 4 8 0 - 2 .9 7 0 .0 0 4 1 9 4 0 6 7 2

w t 1 - 1 .0 6 8 8 7 0 .4 0 4 4 1 - 2 .6 4 0 .0 1 0 2 1 9 5 2 5 6

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

s p 2 1 0 .0 0 7 3 1 0 .0 0 2 6 7 2 .7 4 0 .0 0 7 8 1 6 0 2 9 7 3

w t2 1 0 .0 0 4 5 4 0 .0 0 1 8 7 2 .4 3 0 .0 1 7 8 1 8 6 5 7

h p sp 1 - 0 .0 0 4 3 8 0 .0 0 1 7 7 - 2 .4 7 0 .0 1 5 9 5 0 6 1 5 2 2

h p v o l 1 - 0 .0 0 0 2 4 7 2 7 0 .0 0 0 0 7 5 4 6 - 3 .2 8 0 .0 0 1 7 4 0 8 2 .1 0 7 4 7

h p w t 1 - 0 .0 0 3 3 2 0 .0 0 1 4 4 - 2 .3 1 0 .0 2 3 7 3 3 9 5 6 0

s p v o l 1 0 .0 0 0 8 0 5 9 2 0 .0 0 0 2 3 7 9 4 3 .3 9 0 .0 0 1 2 8 5 3 6 .9 8 2 1 3

s p w t 1 0 .0 0 9 4 9 0 .0 0 4 1 8 2 .2 7 0 .0 2 6 3 5 5 5 9 4 8

w tv o l 1 0 .0 0 0 5 8 3 6 7 0 .0 0 0 1 9 0 5 5 3 .0 6 0 .0 0 3 1 1 1 2 5 .2 1 8 6 9
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O b s _M O D E L _ _ T Y P E _ _ D E P V A R _ _ R M S E _ _ P R E S S _ In t e r c e p t v o l h p s p

1 M O D E L 1 P A R M S lm p g 0 .0 6 7 0 6 0 0 .4 2 4 7 7 8 4 .0 6 6 4 - 0 .0 8 0 5 1 3 0 .4 7 0 9 1 - 1 .5 2 8 1 9

O b s w t lo w v o l h ih p h p 2 s p 2 w t2 v o l2 h p s p h p v o l h p w t

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

O b s s p v o l s p w t w tv o l lm p g _ IN _ _ P _ _ E D F _ _ R S Q _ _ C P _ _ S B C _

1 . 0 0 0 8 0 5 9 1 6 .0 0 9 4 9 3 1 6 3 .0 0 0 5 8 3 6 7 1 - 1 1 3 1 4 6 8 0 .9 5 9 2 5 1 3 .8 3 1 6 - 3 9 6 .8 1 4
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The SAS System 3 6

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

N u m b e r  o f  O b s e r v a t io n s  R e a d 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 8 2

F orw a rd  Selec tion : Step  1

V a r ia b le w t E n tered : R -Squa re =  0 .9 005  an d  C (p ) =  8 7 .5 687

A n a ly s is  o f  V a r ia n c e

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

E r r o r 8 0 0 .7 4 6 4 1 0 .0 0 9 3 3

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 4 .5 7 2 4 8 0 .0 4 2 1 3 1 0 9 .9 2 1 5 8 1 1 7 8 1 .4 < .0 0 0 1

w t - 0 .0 3 5 4 8 0 .0 0 1 3 2 6 .7 5 7 5 0 7 2 4 .2 7 < .0 0 0 1

B ounds on  con d ition  n um ber: 1 , 1

F o rw a rd  Selec tion : Step  2

V a r ia b le sp  E n tered : R -Squa re =  0 .9 179  an d  C (p ) =  6 0 .6 616

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 9 0 .6 1 6 0 9 0 .0 0 7 8 0

C o r r e c t e d  T o ta l 8 1 7 .5 0 3 9 0
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

F o rw a rd  Selec tion : Step  2

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 4 .8 6 9 0 6 0 .0 8 2 1 4 2 7 .4 0 2 4 3 3 5 1 3 .7 5 < .0 0 0 1

s p - 0 .0 0 3 8 9 0 .0 0 0 9 5 1 5 6 0 .1 3 0 3 2 1 6 .7 1 0 .0 0 0 1

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

B ounds on  con d ition  n um ber: 1 .8 533 , 7 .4 13

F o rw a rd  Selec tion : Step  3

V a r ia b le sp2  E n tered : R -Squa re =  0 .9 256  an d  C (p ) =  4 9 .8 105

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 8 0 .5 5 8 1 6 0 .0 0 7 1 6

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 6 .3 4 2 1 0 0 .5 2 3 6 4 1 .0 4 9 6 9 1 4 6 .6 9 < .0 0 0 1

s p - 0 .0 2 8 1 9 0 .0 0 8 5 9 0 .0 7 7 0 8 1 0 .7 7 0 .0 0 1 5

w t - 0 .0 2 9 3 3 0 .0 0 1 6 7 2 .2 0 8 9 6 3 0 8 .6 9 < .0 0 0 1

s p 2 0 .0 0 0 0 9 4 2 8 0 .0 0 0 0 3 3 1 3 0 .0 5 7 9 3 8 .1 0 0 .0 0 5 7

B ounds on  con d ition  n um ber: 1 64 .6 1 , 9 66 .8
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M odel: M ODEL1

D ependen t V a r ia b le: lm pg

F o rw a rd  Selec tion : Step  4

V a r ia b le hp2  E n tered : R -Squa re =  0 .9 299  an d  C (p ) =  4 4 .7 019

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 7 0 .5 2 6 1 1 0 .0 0 6 8 3

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 7 .6 1 6 7 4 0 .7 7 9 8 8 0 .6 5 1 7 3 9 5 .3 9 < .0 0 0 1

s p - 0 .0 5 7 6 3 0 .0 1 5 9 8 0 .0 8 8 9 2 1 3 .0 1 0 .0 0 0 5

w t - 0 .0 2 3 4 3 0 .0 0 3 1 8 0 .3 7 1 7 1 5 4 .4 0 < .0 0 0 1

h p 2 - 0 .0 0 0 0 0 9 2 8 0 .0 0 0 0 0 4 2 9 0 .0 3 2 0 5 4 .6 9 0 .0 3 3 4

s p 2 0 .0 0 0 2 5 0 8 6 0 .0 0 0 0 7 9 2 2 0 .0 6 8 5 2 1 0 .0 3 0 .0 0 2 2

B ounds on  con d ition  n um ber: 9 31 .3 , 6 466 .5

F o rw a rd  Selec tion : Step  5

V a r ia b le hpw t E n tered : R -Squa re =  0 .9 397  an d  C (p ) =  3 0 .3 128

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 6 0 .4 5 2 2 3 0 .0 0 5 9 5

C o r r e c t e d  T o ta l 8 1 7 .5 0 3 9 0
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D ependen t V a r ia b le: lm pg

F o rw a rd  Selec tion : Step  5

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 2 .8 7 0 3 5 1 .6 5 9 0 6 0 .3 5 8 0 9 6 0 .1 8 < .0 0 0 1

s p - 0 .1 5 4 8 4 0 .0 3 1 3 6 0 .1 4 5 0 9 2 4 .3 8 < .0 0 0 1

w t - 0 .0 4 3 9 2 0 .0 0 6 5 3 0 .2 6 9 3 5 4 5 .2 7 < .0 0 0 1

h p 2 - 0 .0 0 0 0 5 7 3 6 0 .0 0 0 0 1 4 2 2 0 .0 9 6 8 5 1 6 .2 8 0 .0 0 0 1

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

h p w t 0 .0 0 0 2 4 6 7 7 0 .0 0 0 0 7 0 0 3 0 .0 7 3 8 8 1 2 .4 2 0 .0 0 0 7

B ounds on  con d ition  n um ber: 4 066 .5 , 4 1889

F o rw a rd  Selec tion : Step  6

V a r ia b le h ihp  E n tered : R -Squa re =  0 .9 433  an d  C (p ) =  2 6 .4 092

A n a ly s is  o f  V a r ia n c e

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

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

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 3 .5 0 5 1 6 1 .6 4 6 5 0 0 .3 8 1 7 9 6 7 .2 8 < .0 0 0 1

s p - 0 .1 6 3 4 8 0 .0 3 0 8 8 0 .1 5 9 0 3 2 8 .0 2 < .0 0 0 1

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

h ih p - 0 .1 7 8 4 5 0 .0 8 2 4 0 0 .0 2 6 6 1 4 .6 9 0 .0 3 3 5

h p 2 - 0 .0 0 0 0 5 8 7 2 0 .0 0 0 0 1 3 9 0 0 .1 0 1 2 9 1 7 .8 5 < .0 0 0 1

s p 2 0 .0 0 0 7 6 1 2 9 0 .0 0 0 1 5 1 6 0 0 .1 4 3 1 0 2 5 .2 2 < .0 0 0 1

h p w t 0 .0 0 0 2 8 6 0 9 0 .0 0 0 0 7 0 7 6 0 .0 9 2 7 7 1 6 .3 5 0 .0 0 0 1

B ounds on  con d ition  n um ber: 4 106 .6 , 5 1143
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

F o rw a rd  Selec tion : Step  7

V a r ia b le low vo l E n tered : R -Squa re =  0 .9 451  an d  C (p ) =  2 5 .3 261

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 4 0 .4 1 1 7 1 0 .0 0 5 5 6

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 3 .2 4 5 1 4 1 .6 3 8 5 8 0 .3 6 3 5 3 6 5 .3 4 < .0 0 0 1

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

w t - 0 .0 4 9 1 0 0 .0 0 7 0 1 0 .2 7 2 8 9 4 9 .0 5 < .0 0 0 1

lo w v o l 0 .0 4 6 7 4 0 .0 2 9 5 7 0 .0 1 3 9 0 2 .5 0 0 .1 1 8 2

h ih p - 0 .1 6 8 5 0 0 .0 8 1 8 3 0 .0 2 3 5 9 4 .2 4 0 .0 4 3 0

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

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

h p w t 0 .0 0 0 2 7 8 4 9 0 .0 0 0 0 7 0 2 3 0 .0 8 7 4 9 1 5 .7 2 0 .0 0 0 2

B ounds on  con d ition  n um ber: 4 141 .7 , 6 0131

F o rw a rd  Selec tion : Step  8

V a r ia b le hp  E n tered : R -Squa re =  0 .9 474  an d  C (p ) =  2 3 .5 272

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 3 0 .3 9 4 5 9 0 .0 0 5 4 1

C o r r e c t e d  T o ta l 8 1 7 .5 0 3 9 0
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

F o rw a rd  Selec tion : Step  8

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 5 .2 0 5 7 3 1 .9 5 4 9 2 0 .3 2 7 0 2 6 0 .5 0 < .0 0 0 1

h p 0 .0 1 1 7 3 0 .0 0 6 5 9 0 .0 1 7 1 3 3 .1 7 0 .0 7 9 2

s p - 0 .1 8 2 4 5 0 .0 3 3 0 2 0 .1 6 5 0 2 3 0 .5 3 < .0 0 0 1

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

lo w v o l 0 .0 5 4 3 9 0 .0 2 9 4 6 0 .0 1 8 4 2 3 .4 1 0 .0 6 8 9

h ih p - 0 .1 4 9 4 8 0 .0 8 1 3 7 0 .0 1 8 2 4 3 .3 8 0 .0 7 0 3

h p 2 - 0 .0 0 0 0 6 4 9 9 0 .0 0 0 0 1 4 2 1 0 .1 1 3 1 2 2 0 .9 3 < .0 0 0 1

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

h p w t 0 .0 0 0 2 3 4 3 1 0 .0 0 0 0 7 3 5 4 0 .0 5 4 8 8 1 0 .1 5 0 .0 0 2 1

B ounds on  con d ition  n um ber: 4 144 .8 , 9 1758

F o rw a rd  Selec tion : Step  9

V a r ia b le hp vo l E n tered : R -Squa re =  0 .9 489  an d  C (p ) =  2 3 .0 241

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 2 0 .3 8 3 3 0 0 .0 0 5 3 2

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 4 .7 7 2 4 8 1 .9 6 2 7 9 0 .3 0 1 5 6 5 6 .6 4 < .0 0 0 1

h p 0 .0 1 0 5 2 0 .0 0 6 5 9 0 .0 1 3 5 5 2 .5 5 0 .1 1 5 0

s p - 0 .1 7 5 1 2 0 .0 3 3 1 5 0 .1 4 8 5 3 2 7 .9 0 < .0 0 0 1

w t - 0 .0 6 1 9 9 0 .0 1 1 3 5 0 .1 5 8 8 5 2 9 .8 4 < .0 0 0 1

lo w v o l 0 .0 9 6 9 6 0 .0 4 1 3 5 0 .0 2 9 2 7 5 .5 0 0 .0 2 1 8

h ih p - 0 .1 3 1 0 0 0 .0 8 1 7 4 0 .0 1 3 6 7 2 .5 7 0 .1 1 3 4

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



The SAS System 4 2

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

F o rw a rd  Selec tion : Step  9

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

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

h p v o l 0 .0 0 0 0 0 5 8 5 0 .0 0 0 0 0 4 0 2 0 .0 1 1 2 8 2 .1 2 0 .1 4 9 8

h p w t 0 .0 0 0 2 0 7 4 4 0 .0 0 0 0 7 5 2 8 0 .0 4 0 4 3 7 .5 9 0 .0 0 7 4

B ounds on  con d ition  n um ber: 4 228 .8 , 1 06168

F o rw a rd  Selec tion : Step  1 0

V a r ia b le w t2  E n tered : R -Squa re =  0 .9 497  an d  C (p ) =  2 3 .7 113

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 1 0 .3 7 7 3 8 0 .0 0 5 3 2

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 4 .9 1 0 6 5 1 .9 6 5 6 1 0 .3 0 5 8 6 5 7 .5 4 < .0 0 0 1

h p 0 .0 2 3 1 0 0 .0 1 3 6 2 0 .0 1 5 2 8 2 .8 8 0 .0 9 4 3

s p - 0 .1 6 3 4 5 0 .0 3 4 9 2 0 .1 1 6 4 2 2 1 .9 0 < .0 0 0 1

w t - 0 .0 9 7 8 1 0 .0 3 5 7 9 0 .0 3 9 7 0 7 .4 7 0 .0 0 7 9

lo w v o l 0 .0 9 6 9 7 0 .0 4 1 3 2 0 .0 2 9 2 8 5 .5 1 0 .0 2 1 7

h ih p - 0 .0 9 8 9 0 0 .0 8 7 1 6 0 .0 0 6 8 4 1 .2 9 0 .2 6 0 3

h p 2 - 0 .0 0 0 0 4 3 8 5 0 .0 0 0 0 2 1 0 1 0 .0 2 3 1 5 4 .3 6 0 .0 4 0 5

s p 2 0 .0 0 0 5 7 8 2 9 0 .0 0 0 1 9 8 0 3 0 .0 4 5 3 3 8 .5 3 0 .0 0 4 7

w t2 0 .0 0 0 7 6 1 9 4 0 .0 0 0 7 2 2 0 7 0 .0 0 5 9 2 1 .1 1 0 .2 9 4 9

h p v o l 0 .0 0 0 0 0 5 7 2 0 .0 0 0 0 0 4 0 1 0 .0 1 0 8 0 2 .0 3 0 .1 5 8 4

h p w t - 0 .0 0 0 0 6 7 2 1 0 .0 0 0 2 7 0 9 3 0 .0 0 0 3 2 7 1 2 0 .0 6 0 .8 0 4 8



The SAS System 4 3

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

F o rw a rd  Selec tion : Step  1 0

B ounds on  con d ition  n um ber: 1 0226 , 3 66810

The SAS System 4 3

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

F o rw a rd  Selec tion : Step  1 0

B ounds on  con d ition  n um ber: 1 0226 , 3 66810

F o rw a rd  Selec tion : Step  1 1

V a r ia b le w tvo l E n tered : R -Squa re =  0 .9 501  an d  C (p ) =  2 5 .1 018

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 0 0 .3 7 4 6 4 0 .0 0 5 3 5

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 4 .9 9 4 2 3 1 .9 7 5 8 2 0 .3 0 8 2 2 5 7 .5 9 < .0 0 0 1

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

s p - 0 .1 6 3 5 4 0 .0 3 5 0 5 0 .1 1 6 5 4 2 1 .7 8 < .0 0 0 1

w t - 0 .1 0 1 2 1 0 .0 3 6 2 3 0 .0 4 1 7 8 7 .8 1 0 .0 0 6 7

lo w v o l 0 .0 8 6 0 4 0 .0 4 4 1 8 0 .0 2 0 3 0 3 .7 9 0 .0 5 5 5

h ih p - 0 .1 1 2 6 7 0 .0 8 9 5 5 0 .0 0 8 4 7 1 .5 8 0 .2 1 2 5

h p 2 - 0 .0 0 0 0 4 0 1 0 0 .0 0 0 0 2 1 7 2 0 .0 1 8 2 4 3 .4 1 0 .0 6 9 1

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

w t2 0 .0 0 0 9 7 5 6 5 0 .0 0 0 7 8 3 5 5 0 .0 0 8 3 0 1 .5 5 0 .2 1 7 2

h p v o l 0 .0 0 0 0 1 2 6 7 0 .0 0 0 0 1 0 5 0 0 .0 0 7 7 9 1 .4 6 0 .2 3 1 7

h p w t - 0 .0 0 0 1 2 8 4 6 0 .0 0 0 2 8 4 9 9 0 .0 0 1 0 9 0 .2 0 0 .6 5 3 6

w tv o l - 0 .0 0 0 0 3 7 9 7 0 .0 0 0 0 5 3 0 0 0 .0 0 2 7 5 0 .5 1 0 .4 7 6 1

B ounds on  con d ition  n um ber: 1 1237 , 4 23413



The SAS System 4 4

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

F o rw a rd  Selec tion : Step  1 2

V a r ia b le sp vo l E n tered : R -Squa re =  0 .9 510  an d  C (p ) =  2 5 .4 805

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 9 0 .3 6 7 3 3 0 .0 0 5 3 2

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 5 .1 4 6 5 3 1 .9 7 4 8 6 0 .3 1 3 1 5 5 8 .8 2 < .0 0 0 1

h p 0 .0 2 5 9 8 0 .0 1 3 8 0 0 .0 1 8 8 8 3 .5 5 0 .0 6 3 9

s p - 0 .1 6 7 3 2 0 .0 3 5 1 0 0 .1 2 0 9 6 2 2 .7 2 < .0 0 0 1

w t - 0 .1 0 6 3 3 0 .0 3 6 3 9 0 .0 4 5 4 5 8 .5 4 0 .0 0 4 7

lo w v o l 0 .1 4 5 7 9 0 .0 6 7 3 9 0 .0 2 4 9 1 4 .6 8 0 .0 3 4 0

h ih p - 0 .1 0 6 4 3 0 .0 8 9 4 7 0 .0 0 7 5 3 1 .4 2 0 .2 3 8 3

h p 2 - 0 .0 0 0 0 3 5 5 2 0 .0 0 0 0 2 2 0 1 0 .0 1 3 8 6 2 .6 0 0 .1 1 1 2

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

w t2 0 .0 0 1 3 8 0 .0 0 0 8 5 5 6 4 0 .0 1 3 9 3 2 .6 2 0 .1 1 0 3

h p v o l 0 .0 0 0 0 1 1 7 7 0 .0 0 0 0 1 0 5 0 0 .0 0 6 6 9 1 .2 6 0 .2 6 6 3

h p w t - 0 .0 0 0 2 2 0 6 3 0 .0 0 0 2 9 4 9 2 0 .0 0 2 9 8 0 .5 6 0 .4 5 6 9

s p v o l 0 .0 0 0 0 3 8 8 2 0 .0 0 0 0 3 3 1 3 0 .0 0 7 3 1 1 .3 7 0 .2 4 5 3

w tv o l - 0 .0 0 0 1 4 6 6 1 0 .0 0 0 1 0 6 7 3 0 .0 1 0 0 5 1 .8 9 0 .1 7 4 0

B ounds on  con d ition  n um ber: 1 2098 , 4 86509



The SAS System 4 5

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

F o rw a rd  Selec tion : Step  1 3

V a r ia b le vo l E n tered : R -Squa re =  0 .9 575  an d  C (p ) =  1 6 .7 754

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 8 0 .3 1 9 0 7 0 .0 0 4 6 9

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 2 1 .8 4 4 3 7 2 .7 9 2 6 9 0 .2 8 7 0 8 6 1 .1 8 < .0 0 0 1

v o l - 0 .0 7 4 9 3 0 .0 2 3 3 6 0 .0 4 8 2 6 1 0 .2 9 0 .0 0 2 0

h p 0 .0 3 8 6 0 0 .0 1 3 5 4 0 .0 3 8 1 6 8 .1 3 0 .0 0 5 8

s p - 0 .2 4 5 7 0 0 .0 4 1 0 3 0 .1 6 8 2 8 3 5 .8 6 < .0 0 0 1

w t - 0 .1 3 8 6 7 0 .0 3 5 6 2 0 .0 7 1 1 0 1 5 .1 5 0 .0 0 0 2

lo w v o l 0 .0 9 7 5 8 0 .0 6 5 0 3 0 .0 1 0 5 6 2 .2 5 0 .1 3 8 1

h ih p - 0 .0 6 0 4 2 0 .0 8 5 2 1 0 .0 0 2 3 6 0 .5 0 0 .4 8 0 7

h p 2 - 0 .0 0 0 0 4 7 2 0 0 .0 0 0 0 2 0 9 9 0 .0 2 3 7 4 5 .0 6 0 .0 2 7 7

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

w t2 0 .0 0 1 0 5 0 .0 0 0 8 0 9 8 7 0 .0 0 7 9 4 1 .6 9 0 .1 9 7 6

h p v o l - 0 .0 0 0 2 2 8 8 5 0 .0 0 0 0 7 5 6 7 0 .0 4 2 9 1 9 .1 5 0 .0 0 3 5

h p w t - 0 .0 0 0 0 7 0 1 2 0 .0 0 0 2 8 0 8 2 0 .0 0 0 2 9 2 5 2 0 .0 6 0 .8 0 3 6

s p v o l 0 .0 0 0 7 8 6 3 0 0 .0 0 0 2 3 5 1 4 0 .0 5 2 4 7 1 1 .1 8 0 .0 0 1 3

w tv o l 0 .0 0 0 4 4 2 4 5 0 .0 0 0 2 0 9 2 3 0 .0 2 0 9 8 4 .4 7 0 .0 3 8 1

B ounds on  con d ition  n um ber: 1 2446 , 8 02598



The SAS System 4 6

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

F o rw a rd  Selec tion : Step  1 4

V a r ia b le hp sp  E n tered : R -Squa re =  0 .9 584  an d  C (p ) =  1 7 .3 166

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 7 0 .3 1 2 4 9 0 .0 0 4 6 6

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 3 1 .3 6 1 5 3 8 .4 8 4 7 7 0 .0 6 3 7 2 1 3 .6 6 0 .0 0 0 4

v o l - 0 .0 8 1 2 1 0 .0 2 3 8 9 0 .0 5 3 9 1 1 1 .5 6 0 .0 0 1 1

h p 0 .1 0 1 9 8 0 .0 5 5 0 5 0 .0 1 6 0 1 3 .4 3 0 .0 6 8 4

s p - 0 .4 5 6 7 9 0 .1 8 2 4 1 0 .0 2 9 2 5 6 .2 7 0 .0 1 4 7

w t - 0 .1 4 0 3 8 0 .0 3 5 5 5 0 .0 7 2 7 4 1 5 .6 0 0 .0 0 0 2

lo w v o l 0 .0 9 3 9 4 0 .0 6 4 9 1 0 .0 0 9 7 7 2 .0 9 0 .1 5 2 5

h ih p - 0 .0 8 4 6 0 0 .0 8 7 3 6 0 .0 0 4 3 7 0 .9 4 0 .3 3 6 3

h p 2 0 .0 0 0 0 3 9 2 3 0 .0 0 0 0 7 5 7 3 0 .0 0 1 2 5 0 .2 7 0 .6 0 6 2

s p 2 0 .0 0 1 8 5 0 .0 0 0 9 8 9 4 3 0 .0 1 6 3 6 3 .5 1 0 .0 6 5 4

w t2 0 .0 0 0 7 5 6 7 1 0 .0 0 0 8 4 5 3 1 0 .0 0 3 7 4 0 .8 0 0 .3 7 3 9

h p sp - 0 .0 0 0 6 3 8 5 1 0 .0 0 0 5 3 7 7 2 0 .0 0 6 5 8 1 .4 1 0 .2 3 9 3

h p v o l - 0 .0 0 0 2 4 9 6 2 0 .0 0 0 0 7 7 4 5 0 .0 4 8 4 5 1 0 .3 9 0 .0 0 2 0

h p w t - 0 .0 0 0 1 2 5 4 4 0 .0 0 0 2 8 3 8 3 0 .0 0 0 9 1 0 9 9 0 .2 0 0 .6 5 9 9

s p v o l 0 .0 0 0 8 4 7 0 4 0 .0 0 0 2 3 9 9 5 0 .0 5 8 1 2 1 2 .4 6 0 .0 0 0 8

w tv o l 0 .0 0 0 5 0 5 0 4 0 .0 0 0 2 1 5 1 6 0 .0 2 5 7 0 5 .5 1 0 .0 2 1 9

B ounds on  con d ition  n um ber: 4 49236 , 1 4276711



The SAS System 4 7

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

F o rw a rd  Selec tion : Step  1 5

V a r ia b le spw t E n tered : R -Squa re =  0 .9 607  an d  C (p ) =  1 5 .4 656

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 6 0 .2 9 5 1 3 0 .0 0 4 4 7

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 8 2 .6 0 2 7 1 2 7 .3 0 0 3 9 0 .0 4 0 9 4 9 .1 5 0 .0 0 3 5

v o l - 0 .0 7 1 7 2 0 .0 2 3 8 8 0 .0 4 0 3 4 9 .0 2 0 .0 0 3 8

h p 0 .4 6 6 1 6 0 .1 9 2 5 3 0 .0 2 6 2 2 5 .8 6 0 .0 1 8 2

s p - 1 .5 0 6 0 2 0 .5 6 1 6 5 0 .0 3 2 1 5 7 .1 9 0 .0 0 9 3

w t - 1 .0 6 2 1 1 0 .4 6 9 0 8 0 .0 2 2 9 2 5 .1 3 0 .0 2 6 9

lo w v o l 0 .0 9 7 9 2 0 .0 6 3 5 9 0 .0 1 0 6 0 2 .3 7 0 .1 2 8 4

h ih p 0 .0 1 0 9 4 0 .0 9 8 3 3 0 .0 0 0 0 5 5 3 6 0 .0 1 0 .9 1 1 7

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

s p 2 0 .0 0 7 2 0 0 .0 0 2 8 8 0 .0 2 7 9 1 6 .2 4 0 .0 1 5 0

w t2 0 .0 0 4 8 3 0 .0 0 2 2 3 0 .0 2 1 0 4 4 .7 0 0 .0 3 3 7

h p sp - 0 .0 0 4 3 4 0 .0 0 1 9 5 0 .0 2 2 1 3 4 .9 5 0 .0 2 9 5

h p v o l - 0 .0 0 0 2 2 0 2 7 0 .0 0 0 0 7 7 2 8 0 .0 3 6 3 2 8 .1 2 0 .0 0 5 8

h p w t - 0 .0 0 3 3 9 0 .0 0 1 6 8 0 .0 1 8 2 1 4 .0 7 0 .0 4 7 7

s p v o l 0 .0 0 0 7 5 2 8 2 0 .0 0 0 2 3 9 7 6 0 .0 4 4 0 8 9 .8 6 0 .0 0 2 5

s p w t 0 .0 0 9 4 5 0 .0 0 4 8 0 0 .0 1 7 3 6 3 .8 8 0 .0 5 3 0

w tv o l 0 .0 0 0 4 3 2 7 3 0 .0 0 0 2 1 3 8 4 0 .0 1 8 3 1 4 .0 9 0 .0 4 7 1

B ounds on  con d ition  n um ber: 6 161027 , 2 03834617



The SAS System 4 8

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

F o rw a rd  Selec tion : Step  1 6

V a r ia b le vo l2  E n tered : R -Squa re =  0 .9 609  an d  C (p ) =  1 7 .0 000

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 5 0 .2 9 3 0 3 0 .0 0 4 5 1

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 8 2 .1 1 0 2 1 2 7 .4 2 1 0 9 0 .0 4 0 4 2 8 .9 7 0 .0 0 3 9

v o l - 0 .0 6 7 9 8 0 .0 2 4 5 9 0 .0 3 4 4 5 7 .6 4 0 .0 0 7 4

h p 0 .4 6 5 9 2 0 .1 9 3 3 1 0 .0 2 6 1 9 5 .8 1 0 .0 1 8 8

s p - 1 .4 9 5 0 0 0 .5 6 4 1 7 0 .0 3 1 6 6 7 .0 2 0 .0 1 0 1

w t - 1 .0 7 6 0 0 0 .4 7 1 4 4 0 .0 2 3 4 8 5 .2 1 0 .0 2 5 7

lo w v o l 0 .1 6 4 4 9 0 .1 1 6 5 9 0 .0 0 8 9 7 1 .9 9 0 .1 6 3 1

h ih p 0 .0 1 2 2 5 0 .0 9 8 7 5 0 .0 0 0 0 6 9 3 4 0 .0 2 0 .9 0 1 7

h p 2 0 .0 0 0 6 7 0 9 9 0 .0 0 0 3 3 1 2 9 0 .0 1 8 4 9 4 .1 0 0 .0 4 6 9

s p 2 0 .0 0 7 1 2 0 .0 0 2 9 0 0 .0 2 7 2 5 6 .0 5 0 .0 1 6 6

w t2 0 .0 0 4 9 4 0 .0 0 2 2 4 0 .0 2 1 9 0 4 .8 6 0 .0 3 1 1

v o l2 - 0 .0 0 0 0 2 4 1 3 0 .0 0 0 0 3 5 3 7 0 .0 0 2 1 0 0 .4 7 0 .4 9 7 4

h p sp - 0 .0 0 4 3 1 0 .0 0 1 9 6 0 .0 2 1 8 2 4 .8 4 0 .0 3 1 4

h p v o l - 0 .0 0 0 2 2 6 3 4 0 .0 0 0 0 7 8 1 1 0 .0 3 7 8 6 8 .4 0 0 .0 0 5 1

h p w t - 0 .0 0 3 4 3 0 .0 0 1 6 9 0 .0 1 8 6 3 4 .1 3 0 .0 4 6 2

s p v o l 0 .0 0 0 7 5 6 2 9 0 .0 0 0 2 4 0 7 9 0 .0 4 4 4 7 9 .8 6 0 .0 0 2 5

s p w t 0 .0 0 9 4 9 0 .0 0 4 8 1 0 .0 1 7 5 0 3 .8 8 0 .0 5 3 1

w tv o l 0 .0 0 0 4 8 7 8 3 0 .0 0 0 2 2 9 4 0 0 .0 2 0 3 9 4 .5 2 0 .0 3 7 3

B ounds on  con d ition  n um ber: 6 164031 , 2 17572668

A ll va r ia b les ha ve b een  en tered  in to  the m odel.
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

S u m m a r y  o f  F o rw a r d  S e le c t io n

S t e p
V a r ia b le
E n te r e d

N u m b e r
V a r s I n

P a r t ia l
R -S q u a r e

M o d e l
R -S q u a r e C (p ) F  V a lu e P r > F

1 w t 1 0 .9 0 0 5 0 .9 0 0 5 8 7 .5 6 8 7 7 2 4 .2 7 < .0 0 0 1

2 s p 2 0 .0 1 7 4 0 .9 1 7 9 6 0 .6 6 1 6 1 6 .7 1 0 .0 0 0 1

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

4 h p 2 4 0 .0 0 4 3 0 .9 2 9 9 4 4 .7 0 1 9 4 .6 9 0 .0 3 3 4

5 h p w t 5 0 .0 0 9 8 0 .9 3 9 7 3 0 .3 1 2 8 1 2 .4 2 0 .0 0 0 7

6 h i h p 6 0 .0 0 3 5 0 .9 4 3 3 2 6 .4 0 9 2 4 .6 9 0 .0 3 3 5

7 l o w v o l 7 0 .0 0 1 9 0 .9 4 5 1 2 5 .3 2 6 1 2 .5 0 0 .1 1 8 2

8 h p 8 0 .0 0 2 3 0 .9 4 7 4 2 3 .5 2 7 2 3 .1 7 0 .0 7 9 2

9 h p v o l 9 0 .0 0 1 5 0 .9 4 8 9 2 3 .0 2 4 1 2 .1 2 0 .1 4 9 8

1 0 w t 2 1 0 0 .0 0 0 8 0 .9 4 9 7 2 3 .7 1 1 3 1 .1 1 0 .2 9 4 9

1 1 w t v o l 1 1 0 .0 0 0 4 0 .9 5 0 1 2 5 .1 0 1 8 0 .5 1 0 .4 7 6 1

1 2 s p v o l 1 2 0 .0 0 1 0 0 .9 5 1 0 2 5 .4 8 0 5 1 .3 7 0 .2 4 5 3

1 3 v o l 1 3 0 .0 0 6 4 0 .9 5 7 5 1 6 .7 7 5 4 1 0 .2 9 0 .0 0 2 0

1 4 h p s p 1 4 0 .0 0 0 9 0 .9 5 8 4 1 7 .3 1 6 6 1 .4 1 0 .2 3 9 3

1 5 s p w t 1 5 0 .0 0 2 3 0 .9 6 0 7 1 5 .4 6 5 6 3 .8 8 0 .0 5 3 0

1 6 v o l 2 1 6 0 .0 0 0 3 0 .9 6 0 9 1 7 .0 0 0 0 0 .4 7 0 .4 9 7 4
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

N u m b e r  o f  O b s e r v a t io n s  R e a d 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 8 2

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 5 0 .2 9 3 0 3 0 .0 0 4 5 1

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

R o o t  M S E 0 .0 6 7 1 4 R -S q u a r e 0 .9 6 0 9

D e p e n d e n t  M e a n 3 .4 7 5 7 1 A d j  R -S q 0 .9 5 1 3

C o e f f  V a r 1 .9 3 1 7 7

P a r a m e te r  E s t im a te s

V a r ia b le D F
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r t V a lu e P r > |t |
V a r ia n c e
I n f la t io n

I n t e r c e p t 1 8 2 .1 1 0 2 1 2 7 .4 2 1 0 9 2 .9 9 0 .0 0 3 9 0

v o l 1 - 0 .0 6 7 9 8 0 .0 2 4 5 9 - 2 .7 6 0 .0 0 7 4 5 3 3 9 .4 1 3 0 1

h p 1 0 .4 6 5 9 2 0 .1 9 3 3 1 2 .4 1 0 .0 1 8 8 2 1 6 9 3 5 3

s p 1 - 1 .4 9 5 0 0 0 .5 6 4 1 7 - 2 .6 5 0 .0 1 0 1 1 1 2 6 9 6 1

w t 1 - 1 .0 7 6 0 0 0 .4 7 1 4 4 - 2 .2 8 0 .0 2 5 7 2 6 4 6 8 6

lo w v o l 1 0 .1 6 4 4 9 0 .1 1 6 5 9 1 .4 1 0 .1 6 3 1 2 4 .1 5 9 0 3

h ih p 1 0 .0 1 2 2 5 0 .0 9 8 7 5 0 .1 2 0 .9 0 1 7 1 3 .8 4 8 5 7

h p 2 1 0 .0 0 0 6 7 0 9 9 0 .0 0 0 3 3 1 2 9 2 .0 3 0 .0 4 6 9 7 3 4 3 1 2

s p 2 1 0 .0 0 7 1 2 0 .0 0 2 9 0 2 .4 6 0 .0 1 6 6 1 8 8 8 6 7 3

w t2 1 0 .0 0 4 9 4 0 .0 0 2 2 4 2 .2 0 0 .0 3 1 1 2 6 6 8 3

v o l2 1 - 0 .0 0 0 0 2 4 1 3 0 .0 0 0 0 3 5 3 7 - 0 .6 8 0 .4 9 7 4 3 8 9 .9 5 3 1 9

h p sp 1 - 0 .0 0 4 3 1 0 .0 0 1 9 6 - 2 .2 0 0 .0 3 1 4 6 1 6 4 0 3 1

h p v o l 1 - 0 .0 0 0 2 2 6 3 4 0 .0 0 0 0 7 8 1 1 - 2 .9 0 0 .0 0 5 1 4 3 6 2 .2 0 4 5 9

h p w t 1 - 0 .0 0 3 4 3 0 .0 0 1 6 9 - 2 .0 3 0 .0 4 6 2 4 6 6 7 2 5

s p v o l 1 0 .0 0 0 7 5 6 2 9 0 .0 0 0 2 4 0 7 9 3 .1 4 0 .0 0 2 5 8 7 2 1 .1 4 4 1 1
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P a r a m e te r  E s t im a te s

V a r ia b le D F
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r t V a lu e P r > |t |
V a r ia n c e
I n f la t io n

s p w t 1 0 .0 0 9 4 9 0 .0 0 4 8 1 1 .9 7 0 .0 5 3 1 7 3 6 3 9 0

w tv o l 1 0 .0 0 0 4 8 7 8 3 0 .0 0 0 2 2 9 4 0 2 .1 3 0 .0 3 7 3 1 6 2 6 .7 2 6 4 9
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O b s _M O D E L _ _ T Y P E _ _ D E P V A R _ _ R M S E _ _ P R E S S _ In t e r c e p t v o l h p s p

1 M O D E L 1 P A R M S lm p g 0 .0 6 7 1 4 3 0 .4 4 3 2 2 8 2 .1 1 0 2 - 0 .0 6 7 9 8 2 0 .4 6 5 9 2 - 1 .4 9 5 0 0

O b s w t lo w v o l h ih p h p 2 s p 2 w t2 v o l2 h p s p h p v o l

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

O b s h p w t s p v o l s p w t w tv o l lm p g _ IN _ _ P _ _ E D F _ _ R S Q _ _ C P _ _ S B C _

1 - . 0 0 3 4 2 6 3 1 7 .0 0 0 7 5 6 2 8 9 .0 0 9 4 8 6 9 0 5 .0 0 0 4 8 7 8 2 8 - 1 1 6 1 7 6 5 0 .9 6 0 9 5 1 7 - 3 8 7 .0 9 0
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N u m b e r  o f  O b s e r v a t io n s  R e a d 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 8 2



The SAS System 5 4

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

C (p ) Selec tion  M ethod

N u m b e r in
M o d e l C (p ) R -S q u a r e

R o o t
M S E S B C V a r ia b le s  in  M o d e l

1 1 1 2 .7 8 8 4 0 .9 5 7 5 0 .0 6 7 5 2 - 4 0 2 .1 2 8 4 7 v o l  h p  s p  w t  l o w v o l  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 0 1 3 .1 8 7 6 0 .9 5 6 0 0 .0 6 8 1 7 - 4 0 3 .8 0 2 1 0 v o l  h p  s p  w t  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 4 1 3 .4 7 7 9 0 .9 6 0 7 0 .0 6 6 3 8 - 3 9 5 .3 0 2 9 5 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 0 1 3 .4 8 3 8 0 .9 5 5 9 0 .0 6 8 3 1 - 4 0 3 .4 7 0 9 8 v o l  s p  w t  l o w v o l  h p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 1 1 3 .5 3 4 4 0 .9 5 7 0 0 .0 6 7 8 7 - 4 0 1 .2 6 8 8 6 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p v o l  s p v o l  w t v o l

1 2 1 3 .6 6 4 0 0 .9 5 8 1 0 .0 6 7 4 7 - 3 9 9 .0 3 4 7 0 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 1 1 3 .7 5 4 3 0 .9 5 6 9 0 .0 6 7 9 8 - 4 0 1 .0 1 7 1 6 v o l  h p  s p  w t  h i h p  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 3 1 3 .8 3 1 6 0 .9 5 9 2 0 .0 6 7 0 6 - 3 9 6 .8 1 3 8 4 v o l  h p  s p  w t  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

9 1 3 .8 5 3 1 0 .9 5 4 4 0 .0 6 8 9 2 - 4 0 5 .2 7 5 5 1 v o l  s p  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 0 1 3 .8 6 0 7 0 .9 5 5 6 0 .0 6 8 4 8 - 4 0 3 .0 5 1 4 5 v o l  h p  s p  w t  s p 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 1 1 3 .9 3 4 2 0 .9 5 6 8 0 .0 6 8 0 6 - 4 0 0 .8 1 1 9 2 v o l  h p  s p  w t  l o w v o l  s p 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 0 1 4 .0 1 3 4 0 .9 5 5 5 0 .0 6 8 5 5 - 4 0 2 .8 8 2 0 3 v o l  h p  s p  w t  h p 2  s p 2  h p s p  h p v o l  s p v o l  w t v o l

1 0 1 4 .0 7 3 1 0 .9 5 5 5 0 .0 6 8 5 8 - 4 0 2 .8 1 5 9 2 v o l  h p  s p  w t  h p 2  s p 2  w t 2  h p v o l  s p v o l  w t v o l

1 1 1 4 .1 0 2 7 0 .9 5 6 7 0 .0 6 8 1 4 - 4 0 0 .6 2 0 0 7 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  h p s p  h p v o l  s p v o l  w t v o l

1 1 1 4 .1 1 9 7 0 .9 5 6 7 0 .0 6 8 1 5 - 4 0 0 .6 0 0 7 5 v o l  h p  s p  w t  h i h p  s p 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 1 1 4 .1 2 0 2 0 .9 5 6 7 0 .0 6 8 1 5 - 4 0 0 .6 0 0 0 8 v o l  h p  s p  w t  h i h p  h p 2  s p 2  h p s p  h p v o l  s p v o l  w t v o l

1 1 1 4 .1 2 7 5 0 .9 5 6 7 0 .0 6 8 1 6 - 4 0 0 .5 9 1 8 4 v o l  h p  s p  l o w v o l  h p 2  s p 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 0 1 4 .1 6 9 7 0 .9 5 5 4 0 .0 6 8 6 3 - 4 0 2 .7 0 9 1 0 v o l  s p  l o w v o l  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 4 .2 3 8 8 0 .9 5 6 6 0 .0 6 8 2 1 - 4 0 0 .4 6 5 3 6 v o l  h p  s p  w t  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

9 1 4 .3 8 8 4 0 .9 5 4 1 0 .0 6 9 1 6 - 4 0 4 .6 9 8 8 6 v o l  s p  w t  h p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 1 4 .4 1 7 2 0 .9 5 7 7 0 .0 6 7 8 3 - 3 9 8 .1 5 2 9 8 v o l  h p  s p  w t  l o w v o l  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 4 .4 6 7 3 0 .9 5 7 7 0 .0 6 7 8 5 - 3 9 8 .0 9 4 6 3 v o l  h p  s p  w t  l o w v o l  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 1 4 .5 1 7 5 0 .9 5 7 6 0 .0 6 7 8 8 - 3 9 8 .0 3 6 2 2 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 4 .5 3 1 7 0 .9 5 7 6 0 .0 6 7 8 8 - 3 9 8 .0 1 9 6 9 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  h p s p  h p v o l  s p v o l  w t v o l

1 1 1 4 .5 7 0 7 0 .9 5 6 4 0 .0 6 8 3 6 - 4 0 0 .0 8 9 4 8 v o l  s p  l o w v o l  h p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 4 .6 2 0 6 0 .9 5 7 6 0 .0 6 7 9 3 - 3 9 7 .9 1 6 4 3 v o l  h p  s p  l o w v o l  h i h p  h p 2  s p 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 4 .7 0 9 4 0 .9 5 7 5 0 .0 6 7 9 7 - 3 9 7 .8 1 3 3 5 v o l  h p  s p  w t  l o w v o l  s p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 2 1 4 .7 8 6 4 0 .9 5 7 5 0 .0 6 8 0 1 - 3 9 7 .7 2 4 1 5 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 1 1 4 .7 8 8 1 0 .9 5 6 3 0 .0 6 8 4 7 - 3 9 9 .8 4 4 2 0 v o l  s p  l o w v o l  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 4 .8 4 0 3 0 .9 5 7 4 0 .0 6 8 0 3 - 3 9 7 .6 6 1 7 7 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  h p v o l  s p v o l  w t v o l



The SAS System 5 5

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

C (p ) Selec tion  M ethod

N u m b e r in
M o d e l C (p ) R -S q u a r e

R o o t
M S E S B C V a r ia b le s  in  M o d e l

1 1 1 4 .8 4 3 9 0 .9 5 6 2 0 .0 6 8 4 9 - 3 9 9 .7 8 1 3 8 v o l  h p  s p  h i h p  h p 2  s p 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 4 .8 5 3 0 0 .9 5 6 2 0 .0 6 8 5 0 - 3 9 9 .7 7 1 1 0 v o l  s p  w t  l o w v o l  h p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 0 1 4 .8 8 8 3 0 .9 5 5 0 0 .0 6 8 9 6 - 4 0 1 .9 1 8 4 4 v o l  h p  s p  h p 2  s p 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 4 1 4 .9 9 0 5 0 .9 5 9 8 0 .0 6 7 1 4 - 3 9 3 .4 3 0 1 5 v o l  h p  s p  w t  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 5 1 5 .0 1 5 4 0 .9 6 0 9 0 .0 6 6 6 4 - 3 9 1 .4 7 7 5 0 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 0 1 5 .0 1 5 7 0 .9 5 4 9 0 .0 6 9 0 2 - 4 0 1 .7 7 9 1 0 v o l  s p  h i h p  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 5 .0 4 1 4 0 .9 5 7 3 0 .0 6 8 1 3 - 3 9 7 .4 2 9 2 8 v o l  h p  s p  w t  h i h p  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 1 5 .0 4 9 6 0 .9 5 7 3 0 .0 6 8 1 3 - 3 9 7 .4 1 9 7 7 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  v o l 2  h p v o l  s p v o l  w t v o l

1 1 1 5 .0 7 0 3 0 .9 5 6 1 0 .0 6 8 6 0 - 3 9 9 .5 2 6 8 8 v o l  h p  s p  w t  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 1 1 5 .0 7 4 3 0 .9 5 6 1 0 .0 6 8 6 0 - 3 9 9 .5 2 2 4 1 v o l  h p  s p  w t  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 1 1 5 .0 9 3 3 0 .9 5 6 1 0 .0 6 8 6 1 - 3 9 9 .5 0 1 1 1 v o l  s p  w t  l o w v o l  h p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 1 1 5 .1 2 3 0 0 .9 5 6 1 0 .0 6 8 6 2 - 3 9 9 .4 6 7 8 2 v o l  h p  s p  w t  h i h p  h p 2  s p 2  w t 2  h p v o l  s p v o l  w t v o l

1 1 1 5 .1 3 7 5 0 .9 5 6 1 0 .0 6 8 6 3 - 3 9 9 .4 5 1 5 7 v o l  s p  w t  l o w v o l  h i h p  h p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 1 5 .1 4 5 6 0 .9 5 7 3 0 .0 6 8 1 8 - 3 9 7 .3 0 9 0 7 v o l  h p  s p  l o w v o l  h i h p  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 5 .1 7 3 2 0 .9 5 6 0 0 .0 6 8 6 5 - 3 9 9 .4 1 1 5 4 v o l  h p  s p  w t  h p 2  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 1 1 5 .1 7 6 4 0 .9 5 6 0 0 .0 6 8 6 5 - 3 9 9 .4 0 7 9 2 v o l  s p  l o w v o l  h p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 5 .1 8 5 5 0 .9 5 6 0 0 .0 6 8 6 5 - 3 9 9 .3 9 7 7 2 v o l  h p  s p  w t  s p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 1 1 5 .1 8 9 3 0 .9 5 6 0 0 .0 6 8 6 6 - 3 9 9 .3 9 3 4 4 v o l  h p  s p  l o w v o l  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 5 .1 9 0 4 0 .9 5 6 0 0 .0 6 8 6 6 - 3 9 9 .3 9 2 2 8 v o l  h p  s p  w t  h p 2  s p 2  w t 2  v o l 2  h p v o l  s p v o l  w t v o l

1 2 1 5 .1 9 1 9 0 .9 5 7 2 0 .0 6 8 2 0 - 3 9 7 .2 5 5 7 8 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p v o l  s p v o l  s p w t  w t v o l

1 1 1 5 .2 0 6 0 0 .9 5 6 0 0 .0 6 8 6 6 - 3 9 9 .3 7 4 8 2 v o l  h p  s p  w t  h p 2  s p 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 0 1 5 .2 4 5 9 0 .9 5 4 8 0 .0 6 9 1 2 - 4 0 1 .5 2 7 8 4 v o l  s p  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 5 .2 5 5 6 0 .9 5 8 4 0 .0 6 7 7 6 - 3 9 5 .1 1 0 1 7 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 1 5 .2 9 8 7 0 .9 5 7 2 0 .0 6 8 2 5 - 3 9 7 .1 3 2 8 5 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p v o l  h p w t  s p v o l  w t v o l

1 0 1 5 .3 3 2 4 0 .9 5 4 7 0 .0 6 9 1 6 - 4 0 1 .4 3 3 6 2 v o l  s p  w t  h p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 1 1 5 .3 3 8 8 0 .9 5 5 9 0 .0 6 8 7 3 - 3 9 9 .2 2 6 1 2 v o l  h p  s p  l o w v o l  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 0 1 5 .3 9 5 9 0 .9 5 4 7 0 .0 6 9 1 9 - 4 0 1 .3 6 4 4 8 v o l  h p  s p  w t  h p 2  s p 2  h p v o l  h p w t  s p v o l  w t v o l

1 1 1 5 .3 9 7 0 0 .9 5 5 9 0 .0 6 8 7 5 - 3 9 9 .1 6 1 1 5 v o l  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 0 1 5 .4 1 2 1 0 .9 5 4 7 0 .0 6 9 2 0 - 4 0 1 .3 4 6 9 1 v o l  s p  h p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 5 .4 1 5 4 0 .9 5 5 9 0 .0 6 8 7 6 - 3 9 9 .1 4 0 5 2 v o l  s p  w t  l o w v o l  h p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l



The SAS System 5 6

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

C (p ) Selec tion  M ethod

N u m b e r in
M o d e l C (p ) R -S q u a r e

R o o t
M S E S B C V a r ia b le s  in  M o d e l

1 5 1 5 .4 6 5 6 0 .9 6 0 7 0 .0 6 6 8 7 - 3 9 0 .9 1 1 6 1 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 5 .4 8 3 7 0 .9 5 5 9 0 .0 6 8 7 9 - 3 9 9 .0 6 4 2 6 v o l  h p  s p  w t  l o w v o l  h p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 0 1 5 .5 0 6 9 0 .9 5 4 6 0 .0 6 9 2 4 - 4 0 1 .2 4 3 9 0 v o l  s p  h p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 5 .5 1 0 2 0 .9 5 7 0 0 .0 6 8 3 5 - 3 9 6 .8 8 9 8 8 v o l  h p  s p  w t  h i h p  h p 2  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 3 1 5 .5 1 8 7 0 .9 5 8 2 0 .0 6 7 8 9 - 3 9 4 .7 9 9 2 4 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 0 1 5 .5 1 9 8 0 .9 5 4 6 0 .0 6 9 2 5 - 4 0 1 .2 2 9 8 4 v o l  h p  s p  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 5 .5 2 1 4 0 .9 5 7 0 0 .0 6 8 3 6 - 3 9 6 .8 7 7 0 3 v o l  h p  s p  w t  h i h p  h p 2  s p 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 3 1 5 .5 3 6 8 0 .9 5 8 2 0 .0 6 7 9 0 - 3 9 4 .7 7 7 9 2 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t

1 2 1 5 .5 4 0 3 0 .9 5 7 0 0 .0 6 8 3 7 - 3 9 6 .8 5 5 4 6 v o l  s p  l o w v o l  h i h p  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 5 .5 4 6 4 0 .9 5 7 0 0 .0 6 8 3 7 - 3 9 6 .8 4 8 3 9 v o l  h p  s p  w t  h i h p  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 1 1 5 .5 8 9 8 0 .9 5 5 8 0 .0 6 8 8 4 - 3 9 8 .9 4 6 0 4 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  h p v o l  h p w t  s p v o l  w t v o l

1 3 1 5 .5 9 4 2 0 .9 5 8 2 0 .0 6 7 9 3 - 3 9 4 .7 1 0 2 7 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 1 1 5 .6 0 5 9 0 .9 5 5 8 0 .0 6 8 8 5 - 3 9 8 .9 2 8 0 3 v o l  s p  h i h p  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 5 .6 0 6 1 0 .9 5 8 2 0 .0 6 7 9 3 - 3 9 4 .6 9 6 1 6 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 1 1 5 .6 2 2 3 0 .9 5 5 8 0 .0 6 8 8 6 - 3 9 8 .9 0 9 7 6 v o l  h p  s p  h p 2  s p 2  v o l 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 0 1 5 .6 3 2 8 0 .9 5 4 6 0 .0 6 9 3 0 - 4 0 1 .1 0 7 2 9 v o l  s p  w t  h i h p  h p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 1 1 5 .6 3 4 6 0 .9 5 5 8 0 .0 6 8 8 6 - 3 9 8 .8 9 6 1 1 v o l  s p  w t  l o w v o l  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 5 .6 8 8 6 0 .9 5 6 9 0 .0 6 8 4 4 - 3 9 6 .6 8 5 6 6 v o l  h p  s p  w t  l o w v o l  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 1 1 5 .7 1 2 9 0 .9 5 5 7 0 .0 6 8 9 0 - 3 9 8 .8 0 8 9 9 v o l  h p  s p  w t  h p 2  s p 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 1 1 5 .7 1 3 9 0 .9 5 5 7 0 .0 6 8 9 0 - 3 9 8 .8 0 7 8 0 v o l  s p  l o w v o l  h i h p  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 5 .7 3 5 7 0 .9 5 5 7 0 .0 6 8 9 1 - 3 9 8 .7 8 3 6 0 v o l  h p  s p  w t  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 5 .7 4 0 6 0 .9 5 6 9 0 .0 6 8 4 6 - 3 9 6 .6 2 6 2 0 v o l  h p  s p  w t  l o w v o l  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 5 .7 5 2 1 0 .9 5 6 9 0 .0 6 8 4 7 - 3 9 6 .6 1 2 9 6 v o l  h p  s p  w t  h i h p  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 5 .7 5 4 1 0 .9 5 6 9 0 .0 6 8 4 7 - 3 9 6 .6 1 0 7 6 v o l  h p  s p  w t  h i h p  s p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 0 1 5 .7 6 0 5 0 .9 5 4 5 0 .0 6 9 3 6 - 4 0 0 .9 6 8 9 2 v o l  s p  w t  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 5 .7 6 1 5 0 .9 5 6 9 0 .0 6 8 4 7 - 3 9 6 .6 0 2 2 8 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 5 .7 6 2 3 0 .9 5 6 9 0 .0 6 8 4 7 - 3 9 6 .6 0 1 3 6 v o l  h p  s p  w t  h i h p  h p 2  s p 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 0 1 5 .7 8 8 2 0 .9 5 4 5 0 .0 6 9 3 7 - 4 0 0 .9 3 8 9 5 v o l  h p  s p  w t  s p 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 2 1 5 .7 9 2 1 0 .9 5 6 9 0 .0 6 8 4 9 - 3 9 6 .5 6 7 3 5 v o l  h p  s p  w t  h i h p  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 1 1 5 .7 9 5 9 0 .9 5 5 7 0 .0 6 8 9 4 - 3 9 8 .7 1 6 6 6 v o l  h p  s p  h i h p  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

C (p ) Selec tion  M ethod

N u m b e r in
M o d e l C (p ) R -S q u a r e

R o o t
M S E S B C V a r ia b le s  in  M o d e l

1 1 1 5 .8 1 0 4 0 .9 5 5 7 0 .0 6 8 9 5 - 3 9 8 .7 0 0 5 3 v o l  h p  s p  w t  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 4 1 5 .8 1 7 7 0 .9 5 9 3 0 .0 6 7 5 5 - 3 9 2 .4 2 3 8 3 v o l  h p  s p  w t  h i h p  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 5 .8 4 9 3 0 .9 5 6 8 0 .0 6 8 5 2 - 3 9 6 .5 0 1 9 7 v o l  h p  s p  l o w v o l  h p 2  s p 2  v o l 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 5 .8 6 0 0 0 .9 5 6 8 0 .0 6 8 5 2 - 3 9 6 .4 8 9 7 6 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 2 1 5 .8 6 4 5 0 .9 5 6 8 0 .0 6 8 5 2 - 3 9 6 .4 8 4 6 2 v o l  s p  l o w v o l  h i h p  h p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 5 .8 8 1 7 0 .9 5 6 8 0 .0 6 8 5 3 - 3 9 6 .4 6 5 0 2 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 3 1 5 .9 2 4 2 0 .9 5 8 0 0 .0 6 8 0 9 - 3 9 4 .3 2 2 3 1 v o l  h p  s p  w t  l o w v o l  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 1 1 5 .9 4 7 5 0 .9 5 5 6 0 .0 6 9 0 1 - 3 9 8 .5 4 8 3 8 v o l  h p  s p  w t  h p 2  s p 2  w t 2  h p v o l  s p v o l  s p w t  w t v o l

1 2 1 5 .9 5 9 9 0 .9 5 6 8 0 .0 6 8 5 7 - 3 9 6 .3 7 5 9 0 v o l  h p  s p  w t  h i h p  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 5 .9 8 2 1 0 .9 5 6 8 0 .0 6 8 5 8 - 3 9 6 .3 5 0 5 8 v o l  h p  s p  h i h p  h p 2  s p 2  v o l 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 5 .9 9 4 2 0 .9 5 6 7 0 .0 6 8 5 8 - 3 9 6 .3 3 6 8 0 v o l  s p  l o w v o l  h p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .0 3 2 5 0 .9 5 6 7 0 .0 6 8 6 0 - 3 9 6 .2 9 3 2 3 v o l  h p  s p  l o w v o l  h p 2  s p 2  w t 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 6 .0 3 3 1 0 .9 5 5 5 0 .0 6 9 0 5 - 3 9 8 .4 5 3 5 3 v o l  h p  s p  w t  h p 2  s p 2  w t 2  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 6 .0 3 7 2 0 .9 5 6 7 0 .0 6 8 6 0 - 3 9 6 .2 8 7 8 6 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 6 .0 6 8 2 0 .9 5 5 5 0 .0 6 9 0 7 - 3 9 8 .4 1 4 7 1 v o l  h p  s p  w t  h i h p  h p 2  s p 2  h p v o l  h p w t  s p v o l  w t v o l

1 0 1 6 .0 9 9 6 0 .9 5 4 3 0 .0 6 9 5 1 - 4 0 0 .6 0 2 7 1 v o l  h p  s p  w t  h p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 1 6 .1 0 2 9 0 .9 5 6 7 0 .0 6 8 6 4 - 3 9 6 .2 1 3 1 4 v o l  h p  s p  w t  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 6 .1 2 7 4 0 .9 5 6 7 0 .0 6 8 6 5 - 3 9 6 .1 8 5 2 5 v o l  h p  s p  l o w v o l  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 6 .1 4 5 7 0 .9 5 7 9 0 .0 6 8 1 9 - 3 9 4 .0 6 2 9 9 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 3 1 6 .1 7 6 4 0 .9 5 7 8 0 .0 6 8 2 1 - 3 9 4 .0 2 7 1 6 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 6 .2 0 1 5 0 .9 5 5 4 0 .0 6 9 1 3 - 3 9 8 .2 6 7 2 4 v o l  h p  s p  h i h p  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .2 1 0 3 0 .9 5 6 6 0 .0 6 8 6 9 - 3 9 6 .0 9 1 0 8 v o l  h p  s p  w t  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 3 1 6 .2 2 2 2 0 .9 5 7 8 0 .0 6 8 2 3 - 3 9 3 .9 7 3 6 5 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 6 .2 2 3 3 0 .9 5 6 6 0 .0 6 8 6 9 - 3 9 6 .0 7 6 3 2 v o l  h p  s p  w t  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

9 1 6 .2 3 6 0 0 .9 5 3 0 0 .0 6 9 9 9 - 4 0 2 .7 3 9 1 2 v o l  h p  s p  w t  s p 2  h p s p  h p v o l  s p v o l  w t v o l

1 3 1 6 .2 3 6 6 0 .9 5 7 8 0 .0 6 8 2 4 - 3 9 3 .9 5 6 7 6 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 3 1 6 .2 4 4 5 0 .9 5 7 8 0 .0 6 8 2 4 - 3 9 3 .9 4 7 5 3 v o l  h p  s p  l o w v o l  h i h p  h p 2  s p 2  v o l 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 0 1 6 .2 6 0 5 0 .9 5 4 2 0 .0 6 9 5 9 - 4 0 0 .4 2 9 5 0 v o l  s p  w t  h p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 3 1 6 .2 7 5 3 0 .9 5 7 8 0 .0 6 8 2 6 - 3 9 3 .9 1 1 5 9 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 3 1 6 .2 7 7 2 0 .9 5 7 8 0 .0 6 8 2 6 - 3 9 3 .9 0 9 4 2 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  v o l 2  h p v o l  s p v o l  w t v o l
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

C (p ) Selec tion  M ethod

N u m b e r in
M o d e l C (p ) R -S q u a r e

R o o t
M S E S B C V a r ia b le s  in  M o d e l

1 3 1 6 .2 8 6 9 0 .9 5 7 8 0 .0 6 8 2 6 - 3 9 3 .8 9 8 0 7 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 1 1 6 .2 8 9 3 0 .9 5 5 4 0 .0 6 9 1 7 - 3 9 8 .1 7 0 2 3 v o l  s p  h i h p  h p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 6 .2 9 4 7 0 .9 5 5 4 0 .0 6 9 1 7 - 3 9 8 .1 6 4 3 0 v o l  s p  h p 2  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 0 1 6 .3 3 3 3 0 .9 5 4 1 0 .0 6 9 6 2 - 4 0 0 .3 5 1 3 3 v o l  s p  w t  h p 2  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 1 1 6 .3 4 8 2 0 .9 5 5 3 0 .0 6 9 2 0 - 3 9 8 .1 0 5 2 4 v o l  h p  s p  w t  h p 2  s p 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 6 .3 6 0 0 0 .9 5 7 7 0 .0 6 8 3 0 - 3 9 3 .8 1 2 8 5 v o l  h p  s p  w t  l o w v o l  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 2 1 6 .3 6 6 4 0 .9 5 6 5 0 .0 6 8 7 6 - 3 9 5 .9 1 3 9 1 v o l  s p  l o w v o l  h p 2  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .3 6 9 9 0 .9 5 6 5 0 .0 6 8 7 6 - 3 9 5 .9 1 0 0 5 v o l  s p  w t  l o w v o l  h i h p  h p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 3 1 6 .3 8 0 0 0 .9 5 7 7 0 .0 6 8 3 1 - 3 9 3 .7 8 9 5 3 v o l  h p  s p  w t  l o w v o l  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 0 1 6 .3 8 7 0 0 .9 5 4 1 0 .0 6 9 6 4 - 4 0 0 .2 9 3 6 7 v o l  s p  w t  h p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 2 1 6 .4 1 2 8 0 .9 5 6 5 0 .0 6 8 7 8 - 3 9 5 .8 6 1 4 2 v o l  s p  l o w v o l  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .4 1 3 9 0 .9 5 6 5 0 .0 6 8 7 8 - 3 9 5 .8 6 0 2 0 v o l  h p  s p  l o w v o l  h i h p  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .4 2 2 7 0 .9 5 6 5 0 .0 6 8 7 9 - 3 9 5 .8 5 0 2 5 v o l  h p  s p  w t  h i h p  h p 2  s p 2  w t 2  v o l 2  h p v o l  s p v o l  w t v o l

1 3 1 6 .4 6 5 0 0 .9 5 7 7 0 .0 6 8 3 5 - 3 9 3 .6 9 0 5 2 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 1 6 .4 7 0 2 0 .9 5 6 5 0 .0 6 8 8 1 - 3 9 5 .7 9 6 4 8 v o l  h p  s p  h i h p  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 6 .4 8 4 1 0 .9 5 5 3 0 .0 6 9 2 6 - 3 9 7 .9 5 5 4 6 v o l  s p  h p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .4 8 8 1 0 .9 5 6 5 0 .0 6 8 8 2 - 3 9 5 .7 7 6 1 9 v o l  s p  l o w v o l  h i h p  h p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .4 9 3 8 0 .9 5 6 4 0 .0 6 8 8 2 - 3 9 5 .7 6 9 7 0 v o l  s p  w t  l o w v o l  h p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 0 1 6 .5 0 1 3 0 .9 5 4 0 0 .0 6 9 7 0 - 4 0 0 .1 7 0 9 9 v o l  h p  s p  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 6 .5 1 9 1 0 .9 5 7 6 0 .0 6 8 3 8 - 3 9 3 .6 2 7 6 6 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  h p v o l  s p v o l  s p w t  w t v o l

1 2 1 6 .5 3 7 6 0 .9 5 6 4 0 .0 6 8 8 4 - 3 9 5 .7 2 0 2 0 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 6 .5 4 2 3 0 .9 5 6 4 0 .0 6 8 8 4 - 3 9 5 .7 1 4 8 9 v o l  h p  s p  l o w v o l  h p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 6 .5 5 7 2 0 .9 5 7 6 0 .0 6 8 3 9 - 3 9 3 .5 8 3 3 3 v o l  h p  s p  l o w v o l  h i h p  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 6 .5 8 1 6 0 .9 5 7 6 0 .0 6 8 4 1 - 3 9 3 .5 5 5 0 0 v o l  h p  s p  l o w v o l  h i h p  h p 2  s p 2  w t 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .6 0 0 4 0 .9 5 6 4 0 .0 6 8 8 7 - 3 9 5 .6 4 9 2 1 v o l  s p  w t  l o w v o l  h p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 3 1 6 .6 1 3 2 0 .9 5 7 6 0 .0 6 8 4 2 - 3 9 3 .5 1 8 2 6 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .6 1 5 5 0 .9 5 6 4 0 .0 6 8 8 8 - 3 9 5 .6 3 2 2 0 v o l  s p  w t  l o w v o l  h i h p  h p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 1 1 6 .6 2 7 8 0 .9 5 5 2 0 .0 6 9 3 3 - 3 9 7 .7 9 7 4 7 v o l  h p  s p  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .6 3 7 0 0 .9 5 6 4 0 .0 6 8 8 9 - 3 9 5 .6 0 7 9 1 v o l  h p  s p  w t  h i h p  h p 2  s p 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 6 .6 4 7 1 0 .9 5 7 6 0 .0 6 8 4 4 - 3 9 3 .4 7 8 8 9 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  v o l 2  h p v o l  s p v o l  s p w t  w t v o l
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

C (p ) Selec tion  M ethod

N u m b e r in
M o d e l C (p ) R -S q u a r e

R o o t
M S E S B C V a r ia b le s  in  M o d e l

1 2 1 6 .6 5 2 8 0 .9 5 6 4 0 .0 6 8 9 0 - 3 9 5 .5 9 0 0 7 v o l  s p  w t  l o w v o l  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 6 .6 5 3 2 0 .9 5 5 2 0 .0 6 9 3 4 - 3 9 7 .7 6 9 5 9 v o l  h p  s p  w t  l o w v o l  s p 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 3 1 6 .6 7 0 3 0 .9 5 7 5 0 .0 6 8 4 5 - 3 9 3 .4 5 1 9 9 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  v o l 2  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 6 .6 8 6 6 0 .9 5 6 3 0 .0 6 8 9 1 - 3 9 5 .5 5 1 9 4 v o l  h p  s p  w t  l o w v o l  h p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 1 1 6 .7 0 5 1 0 .9 5 5 1 0 .0 6 9 3 6 - 3 9 7 .7 1 2 5 7 v o l  s p  w t  h i h p  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 6 .7 0 7 4 0 .9 5 7 5 0 .0 6 8 4 7 - 3 9 3 .4 0 8 9 3 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 2 1 6 .7 4 0 2 0 .9 5 6 3 0 .0 6 8 9 4 - 3 9 5 .4 9 1 4 8 v o l  h p  s p  l o w v o l  h p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 6 .7 4 3 7 0 .9 5 5 1 0 .0 6 9 3 8 - 3 9 7 .6 7 0 1 7 v o l  h p  s p  w t  h p 2  s p 2  v o l 2  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 6 .7 5 7 8 0 .9 5 6 3 0 .0 6 8 9 5 - 3 9 5 .4 7 1 6 2 v o l  h p  s p  h i h p  h p 2  s p 2  w t 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 6 .7 7 5 4 0 .9 5 7 5 0 .0 6 8 5 0 - 3 9 3 .3 3 0 1 9 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  h p v o l  h p w t  s p v o l  w t v o l

1 3 1 6 .7 8 2 2 0 .9 5 7 5 0 .0 6 8 5 0 - 3 9 3 .3 2 2 2 9 v o l  h p  s p  w t  h i h p  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 1 6 .7 9 5 3 0 .9 5 6 3 0 .0 6 8 9 6 - 3 9 5 .4 2 9 4 2 v o l  h p  s p  w t  l o w v o l  h p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 1 1 6 .8 1 0 5 0 .9 5 5 1 0 .0 6 9 4 1 - 3 9 7 .5 9 6 9 7 v o l  h p  s p  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 6 .8 1 8 3 0 .9 5 5 1 0 .0 6 9 4 2 - 3 9 7 .5 8 8 3 9 v o l  h p  s p  h p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 6 .8 3 6 4 0 .9 5 5 0 0 .0 6 9 4 2 - 3 9 7 .5 6 8 6 0 v o l  h p  s p  h p 2  s p 2  w t 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .8 3 9 2 0 .9 5 6 2 0 .0 6 8 9 9 - 3 9 5 .3 8 0 0 1 v o l  s p  w t  l o w v o l  h p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 6 .8 4 1 9 0 .9 5 6 2 0 .0 6 8 9 9 - 3 9 5 .3 7 6 9 1 v o l  h p  s p  h i h p  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .8 5 0 6 0 .9 5 6 2 0 .0 6 8 9 9 - 3 9 5 .3 6 7 1 8 v o l  s p  w t  l o w v o l  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 1 6 .8 5 7 1 0 .9 5 6 2 0 .0 6 8 9 9 - 3 9 5 .3 5 9 8 4 v o l  s p  w t  l o w v o l  h p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 6 .8 7 2 1 0 .9 5 5 0 0 .0 6 9 4 4 - 3 9 7 .5 2 9 4 9 v o l  s p  h i h p  h p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 6 .8 8 6 2 0 .9 5 5 0 0 .0 6 9 4 5 - 3 9 7 .5 1 4 0 8 v o l  s p  w t  h i h p  h p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 1 6 .8 9 0 5 0 .9 5 6 2 0 .0 6 9 0 1 - 3 9 5 .3 2 2 2 7 v o l  h p  s p  w t  h p 2  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 6 .9 0 7 7 0 .9 5 6 2 0 .0 6 9 0 2 - 3 9 5 .3 0 2 8 4 v o l  h p  s p  w t  h p 2  s p 2  v o l 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 2 1 6 .9 1 1 2 0 .9 5 6 2 0 .0 6 9 0 2 - 3 9 5 .2 9 8 9 9 v o l  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 1 6 .9 1 2 6 0 .9 5 6 2 0 .0 6 9 0 2 - 3 9 5 .2 9 7 4 0 v o l  s p  h i h p  h p 2  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .9 1 4 7 0 .9 5 6 2 0 .0 6 9 0 2 - 3 9 5 .2 9 5 0 2 v o l  s p  w t  l o w v o l  h i h p  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .9 2 0 2 0 .9 5 6 2 0 .0 6 9 0 2 - 3 9 5 .2 8 8 8 3 v o l  h p  s p  w t  l o w v o l  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .9 5 8 2 0 .9 5 6 2 0 .0 6 9 0 4 - 3 9 5 .2 4 6 1 2 v o l  h p  s p  w t  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 6 .9 7 5 2 0 .9 5 7 4 0 .0 6 8 6 0 - 3 9 3 .0 9 8 9 8 v o l  h p  s p  l o w v o l  h i h p  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 6 .9 8 0 4 0 .9 5 6 2 0 .0 6 9 0 5 - 3 9 5 .2 2 1 1 9 v o l  h p  s p  w t  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

C (p ) Selec tion  M ethod

N u m b e r in
M o d e l C (p ) R -S q u a r e

R o o t
M S E S B C V a r ia b le s  in  M o d e l

1 5 1 6 .9 9 0 4 0 .9 5 9 8 0 .0 6 7 6 4 - 3 8 9 .0 2 3 6 5 v o l  h p  s p  w t  h i h p  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 6 1 7 .0 0 0 0 0 .9 6 0 9 0 .0 6 7 1 4 - 3 8 7 .0 9 0 1 8 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 7 .0 0 3 7 0 .9 5 6 1 0 .0 6 9 0 6 - 3 9 5 .1 9 4 9 8 v o l  h p  s p  w t  h i h p  h p 2  s p 2  w t 2  h p v o l  s p v o l  s p w t  w t v o l

1 2 1 7 .0 0 4 4 0 .9 5 6 1 0 .0 6 9 0 6 - 3 9 5 .1 9 4 1 5 v o l  h p  s p  w t  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 7 .0 0 4 7 0 .9 5 6 1 0 .0 6 9 0 6 - 3 9 5 .1 9 3 8 6 v o l  h p  s p  w t  h p 2  s p 2  w t 2  v o l 2  h p v o l  s p v o l  s p w t  w t v o l

1 2 1 7 .0 2 4 1 0 .9 5 6 1 0 .0 6 9 0 7 - 3 9 5 .1 7 2 0 7 v o l  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 3 1 7 .0 3 3 6 0 .9 5 7 3 0 .0 6 8 6 2 - 3 9 3 .0 3 1 5 2 v o l  h p  s p  w t  h i h p  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 2 1 7 .0 3 9 9 0 .9 5 6 1 0 .0 6 9 0 8 - 3 9 5 .1 5 4 3 8 v o l  s p  w t  l o w v o l  h i h p  h p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 3 1 7 .0 4 1 2 0 .9 5 7 3 0 .0 6 8 6 3 - 3 9 3 .0 2 2 8 1 v o l  h p  s p  w t  h i h p  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 3 1 7 .0 4 9 3 0 .9 5 7 3 0 .0 6 8 6 3 - 3 9 3 .0 1 3 3 9 v o l  s p  l o w v o l  h i h p  h p 2  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 7 .0 8 6 4 0 .9 5 6 1 0 .0 6 9 1 0 - 3 9 5 .1 0 2 1 2 v o l  h p  s p  l o w v o l  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

9 1 7 .0 8 8 4 0 .9 5 2 5 0 .0 7 0 3 7 - 4 0 1 .8 5 0 5 3 v o l  s p  l o w v o l  h p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t

1 4 1 7 .1 0 2 4 0 .9 5 8 5 0 .0 6 8 1 9 - 3 9 0 .8 8 5 0 7 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 3 1 7 .1 0 6 3 0 .9 5 7 3 0 .0 6 8 6 6 - 3 9 2 .9 4 7 6 4 v o l  s p  l o w v o l  h i h p  h p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 7 .1 0 7 8 0 .9 5 7 3 0 .0 6 8 6 6 - 3 9 2 .9 4 5 9 2 v o l  h p  s p  l o w v o l  h i h p  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 7 .1 1 8 8 0 .9 5 6 1 0 .0 6 9 1 2 - 3 9 5 .0 6 5 8 3 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 1 7 .1 1 8 9 0 .9 5 6 1 0 .0 6 9 1 2 - 3 9 5 .0 6 5 7 2 v o l  h p  s p  w t  h i h p  h p 2  s p 2  w t 2  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 7 .1 2 9 0 0 .9 5 6 1 0 .0 6 9 1 2 - 3 9 5 .0 5 4 3 2 v o l  h p  s p  w t  h p 2  s p 2  w t 2  v o l 2  h p v o l  h p w t  s p v o l  w t v o l

1 1 1 7 .1 4 4 2 0 .9 5 4 9 0 .0 6 9 5 7 - 3 9 7 .2 3 2 0 4 v o l  h p  s p  l o w v o l  h p 2  s p 2  w t 2  h p v o l  s p v o l  s p w t  w t v o l

1 1 1 7 .1 4 5 1 0 .9 5 4 9 0 .0 6 9 5 7 - 3 9 7 .2 3 1 0 4 v o l  s p  w t  h p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 1 1 7 .1 6 0 0 0 .9 5 4 8 0 .0 6 9 5 7 - 3 9 7 .2 1 4 7 7 v o l  h p  s p  w t  h i h p  s p 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 3 1 7 .1 6 0 8 0 .9 5 7 2 0 .0 6 8 6 9 - 3 9 2 .8 8 4 8 0 v o l  h p  s p  w t  h i h p  h p 2  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 3 1 7 .1 6 2 3 0 .9 5 7 2 0 .0 6 8 6 9 - 3 9 2 .8 8 3 0 8 v o l  h p  s p  w t  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t

1 3 1 7 .1 6 8 8 0 .9 5 7 2 0 .0 6 8 6 9 - 3 9 2 .8 7 5 6 2 v o l  h p  s p  w t  h i h p  h p 2  s p 2  v o l 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 4 1 7 .1 7 0 8 0 .9 5 8 4 0 .0 6 8 2 2 - 3 9 0 .8 0 3 9 0 v o l  h p  s p  w t  l o w v o l  h i h p  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 4 1 7 .1 7 2 2 0 .9 5 8 4 0 .0 6 8 2 2 - 3 9 0 .8 0 2 2 4 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 1 7 .1 7 3 1 0 .9 5 6 0 0 .0 6 9 1 4 - 3 9 5 .0 0 4 9 4 v o l  h p  s p  w t  h p 2  s p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 2 1 7 .1 7 4 1 0 .9 5 6 0 0 .0 6 9 1 4 - 3 9 5 .0 0 3 7 6 v o l  h p  s p  w t  l o w v o l  h p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 7 .1 8 9 0 0 .9 5 6 0 0 .0 6 9 1 5 - 3 9 4 .9 8 7 0 6 v o l  h p  s p  l o w v o l  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 7 .1 9 0 9 0 .9 5 7 2 0 .0 6 8 7 0 - 3 9 2 .8 5 0 1 8 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

C (p ) Selec tion  M ethod

N u m b e r in
M o d e l C (p ) R -S q u a r e

R o o t
M S E S B C V a r ia b le s  in  M o d e l

1 1 1 7 .2 1 4 1 0 .9 5 4 8 0 .0 6 9 6 0 - 3 9 7 .1 5 5 7 2 v o l  s p  w t  h p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 7 .2 2 7 2 0 .9 5 4 8 0 .0 6 9 6 0 - 3 9 7 .1 4 1 5 0 v o l  s p  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 7 .2 4 5 8 0 .9 5 4 8 0 .0 6 9 6 1 - 3 9 7 .1 2 1 1 8 v o l  s p  w t  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 7 .2 5 4 1 0 .9 5 4 8 0 .0 6 9 6 2 - 3 9 7 .1 1 2 1 8 v o l  s p  w t  l o w v o l  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 2 1 7 .2 5 7 2 0 .9 5 6 0 0 .0 6 9 1 8 - 3 9 4 .9 1 0 7 0 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  v o l 2  h p v o l  h p w t  s p v o l  w t v o l

1 0 1 7 .2 6 2 0 0 .9 5 3 6 0 .0 7 0 0 4 - 3 9 9 .3 5 9 6 2 v o l  s p  w t  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 3 1 7 .2 8 7 8 0 .9 5 7 2 0 .0 6 8 7 5 - 3 9 2 .7 3 8 6 2 v o l  s p  w t  l o w v o l  h i h p  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 7 .2 8 8 7 0 .9 5 4 8 0 .0 6 9 6 3 - 3 9 7 .0 7 4 4 2 v o l  s p  w t  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 2 1 7 .2 9 3 7 0 .9 5 6 0 0 .0 6 9 2 0 - 3 9 4 .8 6 9 9 4 v o l  h p  s p  h i h p  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 7 .3 1 0 4 0 .9 5 7 2 0 .0 6 8 7 6 - 3 9 2 .7 1 2 6 4 v o l  h p  s p  w t  h i h p  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 7 .3 1 6 5 0 .9 5 4 8 0 .0 6 9 6 5 - 3 9 7 .0 4 4 2 3 v o l  h p  s p  w t  h p 2  w t 2  v o l 2  h p s p  h p v o l  s p v o l  w t v o l

1 4 1 7 .3 1 6 6 0 .9 5 8 4 0 .0 6 8 2 9 - 3 9 0 .6 3 1 2 2 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 1 1 7 .3 1 9 3 0 .9 5 4 8 0 .0 6 9 6 5 - 3 9 7 .0 4 1 1 3 v o l  s p  w t  h p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 7 .3 3 0 1 0 .9 5 4 7 0 .0 6 9 6 5 - 3 9 7 .0 2 9 3 5 v o l  s p  w t  h p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 0 1 7 .3 3 4 4 0 .9 5 3 5 0 .0 7 0 0 7 - 3 9 9 .2 8 2 8 9 v o l  h p  s p  w t  l o w v o l  s p 2  h p s p  h p v o l  s p v o l  w t v o l

1 3 1 7 .3 4 3 1 0 .9 5 7 1 0 .0 6 8 7 7 - 3 9 2 .6 7 5 0 5 v o l  s p  l o w v o l  h i h p  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 7 .3 7 3 7 0 .9 5 4 7 0 .0 6 9 6 7 - 3 9 6 .9 8 1 9 4 v o l  h p  s p  h p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 7 .3 9 4 5 0 .9 5 4 7 0 .0 6 9 6 8 - 3 9 6 .9 5 9 3 2 v o l  h p  s p  l o w v o l  s p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 2 1 7 .3 9 6 7 0 .9 5 5 9 0 .0 6 9 2 5 - 3 9 4 .7 5 4 7 2 v o l  s p  w t  l o w v o l  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 0 1 7 .4 2 2 5 0 .9 5 3 5 0 .0 7 0 1 1 - 3 9 9 .1 8 9 5 4 v o l  h p  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 2 1 7 .4 5 3 9 0 .9 5 5 9 0 .0 6 9 2 8 - 3 9 4 .6 9 0 8 8 v o l  h p  s p  w t  h p 2  s p 2  v o l 2  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 7 .4 6 4 9 0 .9 5 4 7 0 .0 6 9 7 1 - 3 9 6 .8 8 2 7 7 v o l  h p  l o w v o l  h p 2  s p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 7 .4 7 3 9 0 .9 5 4 7 0 .0 6 9 7 2 - 3 9 6 .8 7 2 9 7 v o l  h p  s p  w t  h p 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 3 1 7 .4 8 3 6 0 .9 5 7 1 0 .0 6 8 8 4 - 3 9 2 .5 1 3 7 4 v o l  h p  s p  w t  h i h p  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  w t v o l

1 3 1 7 .4 8 7 6 0 .9 5 7 1 0 .0 6 8 8 4 - 3 9 2 .5 0 9 1 3 v o l  h p  s p  w t  h i h p  h p 2  s p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 3 1 7 .4 9 0 7 0 .9 5 7 1 0 .0 6 8 8 4 - 3 9 2 .5 0 5 5 6 v o l  h p  s p  w t  l o w v o l  s p 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t  w t v o l

1 1 1 7 .4 9 4 0 0 .9 5 4 6 0 .0 6 9 7 3 - 3 9 6 .8 5 1 2 1 v o l  h p  s p  w t  s p 2  v o l 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 4 1 7 .5 0 4 7 0 .9 5 8 2 0 .0 6 8 3 9 - 3 9 0 .4 0 9 0 2 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  h p s p  h p v o l  s p v o l  s p w t  w t v o l

1 4 1 7 .5 2 7 3 0 .9 5 8 2 0 .0 6 8 4 0 - 3 9 0 .3 8 2 4 2 v o l  h p  s p  w t  l o w v o l  h i h p  h p 2  s p 2  w t 2  h p s p  h p v o l  h p w t  s p v o l  s p w t
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M odel: M ODEL1

D ependen t V a r ia b le: lm pg

C (p ) Selec tion  M ethod

N u m b e r in
M o d e l C (p ) R -S q u a r e

R o o t
M S E S B C V a r ia b le s  in  M o d e l

1 4 1 7 .5 3 1 6 0 .9 5 8 2 0 .0 6 8 4 0 - 3 9 0 .3 7 7 3 6 v o l  h p  s p  w t  l o w v o l  h p 2  s p 2  w t 2  v o l 2  h p s p  h p v o l  h p w t  s p v o l  s p w t

1 1 1 7 .5 3 3 0 0 .9 5 4 6 0 .0 6 9 7 5 - 3 9 6 .8 0 8 8 7 v o l  h p  s p  w t  h i h p  h p 2  w t 2  h p s p  h p v o l  s p v o l  w t v o l
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The SAS System 6 3

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

N u m b e r  o f  O b s e r v a t io n s  R e a d 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 8 2

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 0 0 .3 1 9 1 3 0 .0 0 4 5 6

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

R o o t  M S E 0 .0 6 7 5 2 R -S q u a r e 0 .9 5 7 5

D e p e n d e n t  M e a n 3 .4 7 5 7 1 A d j  R -S q 0 .9 5 0 8

C o e f f  V a r 1 .9 4 2 6 2

P a r a m e te r  E s t im a te s

V a r ia b le D F
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r t V a lu e P r > |t |
V a r ia n c e
I n f la t io n

I n t e r c e p t 1 2 8 .4 9 4 0 4 3 .6 2 0 7 4 7 .8 7 < .0 0 0 1 0

v o l 1 - 0 .0 8 5 9 7 0 .0 2 2 1 6 - 3 .8 8 0 .0 0 0 2 4 2 8 7 .0 8 2 9 5

h p 1 0 .0 7 7 5 0 0 .0 1 4 3 6 5 .4 0 < .0 0 0 1 1 1 8 3 4

s p 1 - 0 .3 9 1 4 4 0 .0 6 0 0 9 - 6 .5 1 < .0 0 0 1 1 2 6 4 3

w t 1 - 0 .1 3 1 5 6 0 .0 2 1 7 0 - 6 .0 6 < .0 0 0 1 5 5 4 .6 0 1 4 6

lo w v o l 1 0 .0 9 6 2 1 0 .0 6 2 4 6 1 .5 4 0 .1 2 8 0 6 .8 5 7 0 2

s p 2 1 0 .0 0 1 4 9 0 .0 0 0 2 5 8 7 6 5 .7 5 < .0 0 0 1 1 4 8 9 1

w t2 1 0 .0 0 0 5 1 3 8 8 0 .0 0 0 2 0 1 9 8 2 .5 4 0 .0 1 3 2 2 1 4 .5 3 1 1 3

h p sp 1 - 0 .0 0 0 4 0 9 9 7 0 .0 0 0 0 8 0 6 0 - 5 .0 9 < .0 0 0 1 1 0 3 2 5

h p v o l 1 - 0 .0 0 0 2 6 8 0 6 0 .0 0 0 0 7 0 8 2 - 3 .7 9 0 .0 0 0 3 3 5 4 6 .2 6 5 2 2

s p v o l 1 0 .0 0 0 8 9 1 5 6 0 .0 0 0 2 2 4 6 7 3 .9 7 0 .0 0 0 2 7 5 0 7 .6 2 6 9 1

w tv o l 1 0 .0 0 0 5 6 9 1 9 0 .0 0 0 1 8 6 4 2 3 .0 5 0 .0 0 3 2 1 0 6 2 .3 1 6 9 2
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The SAS System 6 4

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

N u m b e r  o f  O b s e r v a t io n s  R e a d 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 8 2

M ax im um  R -Squa re Im p ro vem en t: S tep  1

V a r ia b le w t E n tered : R -Squa re =  0 .9 005  an d  C (p ) =  8 7 .5 687

A n a ly s is  o f  V a r ia n c e

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

E r r o r 8 0 0 .7 4 6 4 1 0 .0 0 9 3 3

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 4 .5 7 2 4 8 0 .0 4 2 1 3 1 0 9 .9 2 1 5 8 1 1 7 8 1 .4 < .0 0 0 1

w t - 0 .0 3 5 4 8 0 .0 0 1 3 2 6 .7 5 7 5 0 7 2 4 .2 7 < .0 0 0 1

B ounds on  con d ition  n um ber: 1 , 1

The abo ve m odel is the b est  1 -va r ia b le m odel foun d .

M ax im um  R -Squa re Im p ro vem en t: S tep  2

V a r ia b le sp  E n tered : R -Squa re =  0 .9 179  an d  C (p ) =  6 0 .6 616

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 9 0 .6 1 6 0 9 0 .0 0 7 8 0

C o r r e c t e d  T o ta l 8 1 7 .5 0 3 9 0
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  2

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 4 .8 6 9 0 6 0 .0 8 2 1 4 2 7 .4 0 2 4 3 3 5 1 3 .7 5 < .0 0 0 1

s p - 0 .0 0 3 8 9 0 .0 0 0 9 5 1 5 6 0 .1 3 0 3 2 1 6 .7 1 0 .0 0 0 1

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

B ounds on  con d ition  n um ber: 1 .8 533 , 7 .4 13

The abo ve m odel is the b est  2 -va r ia b le m odel foun d .

M ax im um  R -Squa re Im p ro vem en t: S tep  3

V a r ia b le sp2  E n tered : R -Squa re =  0 .9 256  an d  C (p ) =  4 9 .8 105

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 8 0 .5 5 8 1 6 0 .0 0 7 1 6

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 6 .3 4 2 1 0 0 .5 2 3 6 4 1 .0 4 9 6 9 1 4 6 .6 9 < .0 0 0 1

s p - 0 .0 2 8 1 9 0 .0 0 8 5 9 0 .0 7 7 0 8 1 0 .7 7 0 .0 0 1 5

w t - 0 .0 2 9 3 3 0 .0 0 1 6 7 2 .2 0 8 9 6 3 0 8 .6 9 < .0 0 0 1

s p 2 0 .0 0 0 0 9 4 2 8 0 .0 0 0 0 3 3 1 3 0 .0 5 7 9 3 8 .1 0 0 .0 0 5 7

B ounds on  con d ition  n um ber: 1 64 .6 1 , 9 66 .8
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M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  4

V a r ia b le w t R em oved : R -Squa re =  0 .9 261  an d  C (p ) =  4 8 .9 470
V a ria b le spw t E n tered

A n a ly s is  o f  V a r ia n c e

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

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

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 6 .3 0 5 7 1 0 .5 2 2 5 2 1 .0 3 4 8 8 1 4 5 .6 4 < .0 0 0 1

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

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

s p w t - 0 .0 0 0 2 5 9 0 5 0 .0 0 0 0 1 4 6 8 2 .2 1 2 8 6 3 1 1 .4 1 < .0 0 0 1

B ounds on  con d ition  n um ber: 1 58 .5 , 9 24 .7

The abo ve m odel is the b est  3 -va r ia b le m odel foun d .

M ax im um  R -Squa re Im p ro vem en t: S tep  5

V a r ia b le low vo l E n tered : R -Squa re =  0 .9 288  an d  C (p ) =  4 6 .4 848

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 7 0 .5 3 4 1 5 0 .0 0 6 9 4

C o r r e c t e d  T o ta l 8 1 7 .5 0 3 9 0
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  5

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 6 .1 7 6 2 1 0 .5 2 1 8 4 0 .9 7 1 7 2 1 4 0 .0 8 < .0 0 0 1

s p - 0 .0 3 3 1 6 0 .0 0 8 4 2 0 .1 0 7 6 3 1 5 .5 2 0 .0 0 0 2

lo w v o l 0 .0 5 6 0 0 0 .0 3 2 8 9 0 .0 2 0 1 2 2 .9 0 0 .0 9 2 6

s p 2 0 .0 0 0 1 4 9 9 3 0 .0 0 0 0 3 2 4 1 0 .1 4 8 4 3 2 1 .4 0 < .0 0 0 1

s p w t - 0 .0 0 0 2 5 4 2 2 0 .0 0 0 0 1 4 7 8 2 .0 5 2 7 7 2 9 5 .9 2 < .0 0 0 1

B ounds on  con d ition  n um ber: 1 63 .0 6 , 1 289 .5

The abo ve m odel is the b est  4 -va r ia b le m odel foun d .

M ax im um  R -Squa re Im p ro vem en t: S tep  6

V a r ia b le hp vo l E n tered : R -Squa re =  0 .9 349  an d  C (p ) =  3 8 .3 958

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 6 0 .4 8 8 6 6 0 .0 0 6 4 3

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 6 .6 8 4 6 0 0 .5 3 7 5 3 0 .9 9 4 3 4 1 5 4 .6 5 < .0 0 0 1

s p - 0 .0 4 0 6 8 0 .0 0 8 5 8 0 .1 4 4 4 2 2 2 .4 6 < .0 0 0 1

lo w v o l 0 .1 3 6 0 4 0 .0 4 3 6 8 0 .0 6 2 3 7 9 .7 0 0 .0 0 2 6

s p 2 0 .0 0 0 1 7 6 6 4 0 .0 0 0 0 3 2 7 8 0 .1 8 6 6 9 2 9 .0 4 < .0 0 0 1

h p v o l 0 .0 0 0 0 1 1 1 5 0 .0 0 0 0 0 4 1 9 0 .0 4 5 4 8 7 .0 7 0 .0 0 9 5

s p w t - 0 .0 0 0 2 9 4 8 1 0 .0 0 0 0 2 0 8 6 1 .2 8 3 8 1 1 9 9 .6 7 < .0 0 0 1

B ounds on  con d ition  n um ber: 1 82 .9 3 , 1 866 .4

The abo ve m odel is the b est  5 -va r ia b le m odel foun d .
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M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  7

M ax im um  R -Squa re Im p ro vem en t: S tep  7
V a r ia b le h ihp  E n tered : R -Squa re =  0 .9 357  an d  C (p ) =  3 8 .9 900

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 5 0 .4 8 2 3 3 0 .0 0 6 4 3

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 6 .9 4 9 1 1 0 .6 0 0 0 0 0 .8 6 2 6 6 1 3 4 .1 4 < .0 0 0 1

s p - 0 .0 4 5 8 2 0 .0 1 0 0 2 0 .1 3 4 3 8 2 0 .9 0 < .0 0 0 1

lo w v o l 0 .1 3 3 7 4 0 .0 4 3 7 5 0 .0 6 0 1 0 9 .3 5 0 .0 0 3 1

h ih p - 0 .0 6 9 3 2 0 .0 6 9 8 3 0 .0 0 6 3 4 0 .9 9 0 .3 2 4 0

s p 2 0 .0 0 0 2 0 0 5 1 0 .0 0 0 0 4 0 6 6 0 .1 5 6 4 2 2 4 .3 2 < .0 0 0 1

h p v o l 0 .0 0 0 0 1 1 0 0 0 .0 0 0 0 0 4 2 0 0 .0 4 4 2 2 6 .8 8 0 .0 1 0 6

s p w t - 0 .0 0 0 2 9 0 7 3 0 .0 0 0 0 2 1 2 7 1 .2 0 2 0 2 1 8 6 .9 1 < .0 0 0 1

B ounds on  con d ition  n um ber: 2 60 .6 1 , 3 216 .7

M ax im um  R -Squa re Im p ro vem en t: S tep  8

V a r ia b le spw t R em oved : R -Squa re =  0 .9 365  an d  C (p ) =  3 7 .6 195
V a ria b le w t E n tered

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 5 0 .4 7 6 1 5 0 .0 0 6 3 5

C o r r e c t e d  T o ta l 8 1 7 .5 0 3 9 0
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  8

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 7 .2 0 8 9 8 0 .5 9 5 5 9 0 .9 3 0 1 0 1 4 6 .5 0 < .0 0 0 1

s p - 0 .0 4 2 4 9 0 .0 0 9 9 8 0 .1 1 5 1 3 1 8 .1 3 < .0 0 0 1

w t - 0 .0 3 1 8 5 0 .0 0 2 3 1 1 .2 0 8 2 0 1 9 0 .3 1 < .0 0 0 1

lo w v o l 0 .1 2 0 1 2 0 .0 4 3 0 5 0 .0 4 9 4 2 7 .7 8 0 .0 0 6 7

h ih p - 0 .1 4 9 8 6 0 .0 6 8 4 9 0 .0 3 0 4 0 4 .7 9 0 .0 3 1 8

s p 2 0 .0 0 0 1 4 9 6 0 0 .0 0 0 0 4 0 6 6 0 .0 8 5 9 6 1 3 .5 4 0 .0 0 0 4

h p v o l 0 .0 0 0 0 0 9 2 6 0 .0 0 0 0 0 4 0 7 0 .0 3 2 8 1 5 .1 7 0 .0 2 5 9

B ounds on  con d ition  n um ber: 2 63 .9 9 , 3 205 .9

M ax im um  R -Squa re Im p ro vem en t: S tep  9

V a r ia b le h ihp  R em oved : R -Squa re =  0 .9 386  an d  C (p ) =  3 4 .2 689
V a ria b le hp2  E n tered

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 5 0 .4 6 1 0 4 0 .0 0 6 1 5

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 8 .2 6 6 4 9 0 .7 9 8 2 1 0 .6 5 9 3 1 1 0 7 .2 5 < .0 0 0 1

s p - 0 .0 6 7 9 5 0 .0 1 5 9 1 0 .1 1 2 0 7 1 8 .2 3 < .0 0 0 1

w t - 0 .0 2 6 0 5 0 .0 0 3 2 5 0 .3 9 5 1 6 6 4 .2 8 < .0 0 0 1

lo w v o l 0 .1 3 5 6 8 0 .0 4 2 6 7 0 .0 6 2 1 5 1 0 .1 1 0 .0 0 2 1

h p 2 - 0 .0 0 0 0 1 1 2 4 0 .0 0 0 0 0 4 1 3 0 .0 4 5 5 0 7 .4 0 0 .0 0 8 1

s p 2 0 .0 0 0 2 8 8 4 0 0 .0 0 0 0 7 7 6 0 0 .0 8 4 9 0 1 3 .8 1 0 .0 0 0 4

h p v o l 0 .0 0 0 0 1 0 9 4 0 .0 0 0 0 0 4 0 7 0 .0 4 4 4 4 7 .2 3 0 .0 0 8 8
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M ax im um  R -Squa re Im p ro vem en t: S tep  9

B ounds on  con d ition  n um ber: 9 93 .3 1 , 1 0530

The SAS System 7 0

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  9

B ounds on  con d ition  n um ber: 9 93 .3 1 , 1 0530

M ax im um  R -Squa re Im p ro vem en t: S tep  1 0

V a r ia b le hp vo l R em oved : R -Squa re =  0 .9 420  an d  C (p ) =  2 8 .5 585
V a ria b le hpw t E n tered

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 5 0 .4 3 5 3 0 0 .0 0 5 8 0

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 2 .6 2 3 2 2 1 .6 4 4 9 2 0 .3 4 1 8 1 5 8 .8 9 < .0 0 0 1

s p - 0 .1 5 0 4 0 0 .0 3 1 0 8 0 .1 3 5 9 3 2 3 .4 2 < .0 0 0 1

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

lo w v o l 0 .0 5 1 4 2 0 .0 3 0 1 1 0 .0 1 6 9 3 2 .9 2 0 .0 9 1 8

h p 2 - 0 .0 0 0 0 5 6 2 0 0 .0 0 0 0 1 4 0 6 0 .0 9 2 7 4 1 5 .9 8 0 .0 0 0 1

s p 2 0 .0 0 0 7 0 6 7 0 0 .0 0 0 1 5 3 1 2 0 .1 2 3 6 3 2 1 .3 0 < .0 0 0 1

h p w t 0 .0 0 0 2 4 0 8 2 0 .0 0 0 0 6 9 2 5 0 .0 7 0 1 8 1 2 .0 9 0 .0 0 0 8

B ounds on  con d ition  n um ber: 4 095 .8 , 5 0587
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  1 1

V a r ia b le low vo l R em oved : R -Squa re =  0 .9 433  an d  C (p ) =  2 6 .4 092
V a ria b le h ihp  E n tered

A n a ly s is  o f  V a r ia n c e

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

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

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 3 .5 0 5 1 6 1 .6 4 6 5 0 0 .3 8 1 7 9 6 7 .2 8 < .0 0 0 1

s p - 0 .1 6 3 4 8 0 .0 3 0 8 8 0 .1 5 9 0 3 2 8 .0 2 < .0 0 0 1

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

h ih p - 0 .1 7 8 4 5 0 .0 8 2 4 0 0 .0 2 6 6 1 4 .6 9 0 .0 3 3 5

h p 2 - 0 .0 0 0 0 5 8 7 2 0 .0 0 0 0 1 3 9 0 0 .1 0 1 2 9 1 7 .8 5 < .0 0 0 1

s p 2 0 .0 0 0 7 6 1 2 9 0 .0 0 0 1 5 1 6 0 0 .1 4 3 1 0 2 5 .2 2 < .0 0 0 1

h p w t 0 .0 0 0 2 8 6 0 9 0 .0 0 0 0 7 0 7 6 0 .0 9 2 7 7 1 6 .3 5 0 .0 0 0 1

B ounds on  con d ition  n um ber: 4 106 .6 , 5 1143

The abo ve m odel is the b est  6 -va r ia b le m odel foun d .



The SAS System 7 2

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  1 2

V a r ia b le low vo l E n tered : R -Squa re =  0 .9 451  an d  C (p ) =  2 5 .3 261

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 4 0 .4 1 1 7 1 0 .0 0 5 5 6

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 3 .2 4 5 1 4 1 .6 3 8 5 8 0 .3 6 3 5 3 6 5 .3 4 < .0 0 0 1

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

w t - 0 .0 4 9 1 0 0 .0 0 7 0 1 0 .2 7 2 8 9 4 9 .0 5 < .0 0 0 1

lo w v o l 0 .0 4 6 7 4 0 .0 2 9 5 7 0 .0 1 3 9 0 2 .5 0 0 .1 1 8 2

h ih p - 0 .1 6 8 5 0 0 .0 8 1 8 3 0 .0 2 3 5 9 4 .2 4 0 .0 4 3 0

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

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

h p w t 0 .0 0 0 2 7 8 4 9 0 .0 0 0 0 7 0 2 3 0 .0 8 7 4 9 1 5 .7 2 0 .0 0 0 2

B ounds on  con d ition  n um ber: 4 141 .7 , 6 0131

The abo ve m odel is the b est  7 -va r ia b le m odel foun d .



The SAS System 7 3

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  1 3

V a r ia b le hp  E n tered : R -Squa re =  0 .9 474  an d  C (p ) =  2 3 .5 272

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 3 0 .3 9 4 5 9 0 .0 0 5 4 1

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 5 .2 0 5 7 3 1 .9 5 4 9 2 0 .3 2 7 0 2 6 0 .5 0 < .0 0 0 1

h p 0 .0 1 1 7 3 0 .0 0 6 5 9 0 .0 1 7 1 3 3 .1 7 0 .0 7 9 2

s p - 0 .1 8 2 4 5 0 .0 3 3 0 2 0 .1 6 5 0 2 3 0 .5 3 < .0 0 0 1

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

lo w v o l 0 .0 5 4 3 9 0 .0 2 9 4 6 0 .0 1 8 4 2 3 .4 1 0 .0 6 8 9

h ih p - 0 .1 4 9 4 8 0 .0 8 1 3 7 0 .0 1 8 2 4 3 .3 8 0 .0 7 0 3

h p 2 - 0 .0 0 0 0 6 4 9 9 0 .0 0 0 0 1 4 2 1 0 .1 1 3 1 2 2 0 .9 3 < .0 0 0 1

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

h p w t 0 .0 0 0 2 3 4 3 1 0 .0 0 0 0 7 3 5 4 0 .0 5 4 8 8 1 0 .1 5 0 .0 0 2 1

B ounds on  con d ition  n um ber: 4 144 .8 , 9 1758



The SAS System 7 4

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  1 4

V a r ia b le hpw t R em oved : R -Squa re =  0 .9 482  an d  C (p ) =  2 2 .1 507
V a ria b le w t2  E n tered

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 3 0 .3 8 8 3 8 0 .0 0 5 3 2

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 5 .3 6 8 2 7 1 .9 3 7 6 3 0 .3 3 4 6 9 6 2 .9 1 < .0 0 0 1

h p 0 .0 2 2 4 8 0 .0 0 6 2 5 0 .0 6 8 8 5 1 2 .9 4 0 .0 0 0 6

s p - 0 .1 7 3 2 7 0 .0 3 0 5 6 0 .1 7 1 0 5 3 2 .1 5 < .0 0 0 1

w t - 0 .0 9 5 9 8 0 .0 1 6 0 0 0 .1 9 1 4 7 3 5 .9 9 < .0 0 0 1

lo w v o l 0 .0 5 5 0 1 0 .0 2 9 1 9 0 .0 1 8 8 9 3 .5 5 0 .0 6 3 5

h ih p - 0 .1 2 2 5 7 0 .0 7 8 5 8 0 .0 1 2 9 4 2 .4 3 0 .1 2 3 1

h p 2 - 0 .0 0 0 0 5 1 5 8 0 .0 0 0 0 1 1 1 5 0 .1 1 3 9 4 2 1 .4 2 < .0 0 0 1

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

w t2 0 .0 0 0 6 5 9 0 8 0 .0 0 0 1 9 4 5 1 0 .0 6 1 0 9 1 1 .4 8 0 .0 0 1 1

B ounds on  con d ition  n um ber: 2 801 .5 , 6 8008



The SAS System 7 5

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  1 5

V a r ia b le h ihp  R em oved : R -Squa re =  0 .9 484  an d  C (p ) =  2 1 .9 361
V a ria b le sp vo l E n tered

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 3 0 .3 8 7 4 1 0 .0 0 5 3 1

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 4 .8 6 6 3 6 1 .9 5 4 1 5 0 .3 0 7 1 5 5 7 .8 8 < .0 0 0 1

h p 0 .0 2 0 9 8 0 .0 0 6 3 2 0 .0 5 8 5 8 1 1 .0 4 0 .0 0 1 4

s p - 0 .1 6 7 8 7 0 .0 3 0 7 7 0 .1 5 7 9 5 2 9 .7 6 < .0 0 0 1

w t - 0 .0 8 7 6 8 0 .0 1 5 8 3 0 .1 6 2 9 0 3 0 .6 9 < .0 0 0 1

lo w v o l 0 .1 2 4 6 9 0 .0 5 0 0 3 0 .0 3 2 9 6 6 .2 1 0 .0 1 5 0

h p 2 - 0 .0 0 0 0 5 0 6 6 0 .0 0 0 0 1 1 2 3 0 .1 0 8 0 0 2 0 .3 5 < .0 0 0 1

s p 2 0 .0 0 0 6 1 5 2 6 0 .0 0 0 1 1 8 4 9 0 .1 4 3 0 9 2 6 .9 6 < .0 0 0 1

w t2 0 .0 0 0 5 5 1 2 6 0 .0 0 0 1 9 3 9 8 0 .0 4 2 8 6 8 .0 8 0 .0 0 5 8

s p v o l 0 .0 0 0 0 1 0 7 1 0 .0 0 0 0 0 6 6 1 0 .0 1 3 9 1 2 .6 2 0 .1 0 9 8

B ounds on  con d ition  n um ber: 2 847 .8 , 6 9171

The abo ve m odel is the b est  8 -va r ia b le m odel foun d .



The SAS System 7 6

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  1 6

V a r ia b le h ihp  E n tered : R -Squa re =  0 .9 494  an d  C (p ) =  2 2 .2 146

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 2 0 .3 7 9 6 5 0 .0 0 5 2 7

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 4 .9 9 4 6 3 1 .9 5 0 7 3 0 .3 1 1 5 5 5 9 .0 8 < .0 0 0 1

h p 0 .0 2 1 2 2 0 .0 0 6 3 0 0 .0 5 9 8 7 1 1 .3 5 0 .0 0 1 2

s p - 0 .1 6 8 2 2 0 .0 3 0 6 7 0 .1 5 8 6 0 3 0 .0 8 < .0 0 0 1

w t - 0 .0 9 2 1 7 0 .0 1 6 2 0 0 .1 7 0 6 2 3 2 .3 6 < .0 0 0 1

lo w v o l 0 .1 0 9 5 7 0 .0 5 1 4 0 0 .0 2 3 9 5 4 .5 4 0 .0 3 6 5

h ih p - 0 .0 9 7 7 5 0 .0 8 0 5 8 0 .0 0 7 7 6 1 .4 7 0 .2 2 9 0

h p 2 - 0 .0 0 0 0 4 8 9 9 0 .0 0 0 0 1 1 2 8 0 .0 9 9 5 4 1 8 .8 8 < .0 0 0 1

s p 2 0 .0 0 0 6 1 3 0 2 0 .0 0 0 1 1 8 1 2 0 .1 4 2 0 1 2 6 .9 3 < .0 0 0 1

w t2 0 .0 0 0 6 0 4 3 9 0 .0 0 0 1 9 8 2 5 0 .0 4 9 0 1 9 .2 9 0 .0 0 3 2

s p v o l 0 .0 0 0 0 0 8 7 4 0 .0 0 0 0 0 6 7 9 0 .0 0 8 7 3 1 .6 6 0 .2 0 2 4

B ounds on  con d ition  n um ber: 2 848 .1 , 7 8220



The SAS System 7 7

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  1 7

V a r ia b le sp vo l R em oved : R -Squa re =  0 .9 497  an d  C (p ) =  2 1 .7 838
V a ria b le hp vo l E n tered

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 2 0 .3 7 7 7 1 0 .0 0 5 2 5

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 4 .9 5 0 5 1 1 .9 4 6 2 2 0 .3 0 9 5 7 5 9 .0 1 < .0 0 0 1

h p 0 .0 2 0 1 3 0 .0 0 6 4 2 0 .0 5 1 5 5 9 .8 3 0 .0 0 2 5

s p - 0 .1 6 7 5 3 0 .0 3 0 6 1 0 .1 5 7 1 5 2 9 .9 6 < .0 0 0 1

w t - 0 .0 8 9 9 4 0 .0 1 6 4 4 0 .1 5 6 9 1 2 9 .9 1 < .0 0 0 1

lo w v o l 0 .0 9 6 2 6 0 .0 4 0 9 5 0 .0 2 8 9 9 5 .5 3 0 .0 2 1 5

h ih p - 0 .1 0 7 9 1 0 .0 7 8 7 1 0 .0 0 9 8 6 1 .8 8 0 .1 7 4 6

h p 2 - 0 .0 0 0 0 4 8 2 3 0 .0 0 0 0 1 1 3 1 0 .0 9 5 3 2 1 8 .1 7 < .0 0 0 1

s p 2 0 .0 0 0 6 1 7 7 3 0 .0 0 0 1 1 7 2 9 0 .1 4 5 5 2 2 7 .7 4 < .0 0 0 1

w t2 0 .0 0 0 5 8 9 8 5 0 .0 0 0 1 9 9 1 5 0 .0 4 6 0 2 8 .7 7 0 .0 0 4 1

h p v o l 0 .0 0 0 0 0 5 6 8 0 .0 0 0 0 0 3 9 8 0 .0 1 0 6 7 2 .0 3 0 .1 5 8 1

B ounds on  con d ition  n um ber: 2 850 .7 , 7 9023



The SAS System 7 8

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  1 8

V a r ia b le hp2  R em oved : R -Squa re =  0 .9 498  an d  C (p ) =  2 1 .5 656
V a ria b le hp sp  E n tered

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 2 0 .3 7 6 7 3 0 .0 0 5 2 3

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 2 0 .1 0 0 2 5 3 .0 9 5 7 3 0 .2 2 0 5 8 4 2 .1 6 < .0 0 0 1

h p 0 .0 5 3 9 1 0 .0 1 3 6 2 0 .0 8 1 9 9 1 5 .6 7 0 .0 0 0 2

s p - 0 .2 8 7 6 9 0 .0 5 7 7 7 0 .1 2 9 7 8 2 4 .8 0 < .0 0 0 1

w t - 0 .0 8 3 7 0 0 .0 1 5 2 2 0 .1 5 8 2 2 3 0 .2 4 < .0 0 0 1

lo w v o l 0 .0 9 6 5 4 0 .0 4 0 8 8 0 .0 2 9 1 7 5 .5 8 0 .0 2 0 9

h ih p - 0 .1 3 2 5 3 0 .0 7 8 0 1 0 .0 1 5 1 0 2 .8 9 0 .0 9 3 7

s p 2 0 .0 0 1 3 0 0 .0 0 0 2 6 7 6 1 0 .1 2 3 8 0 2 3 .6 6 < .0 0 0 1

w t2 0 .0 0 0 3 4 1 7 2 0 .0 0 0 1 7 2 9 7 0 .0 2 0 4 2 3 .9 0 0 .0 5 2 0

h p sp - 0 .0 0 0 3 6 8 6 1 0 .0 0 0 0 8 5 9 2 0 .0 9 6 3 0 1 8 .4 0 < .0 0 0 1

h p v o l 0 .0 0 0 0 0 6 1 4 0 .0 0 0 0 0 3 9 6 0 .0 1 2 5 7 2 .4 0 0 .1 2 5 5

B ounds on  con d ition  n um ber: 1 3878 , 3 95569

The abo ve m odel is the b est  9 -va r ia b le m odel foun d .



The SAS System 7 9

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  1 9

V a r ia b le w tvo l E n tered : R -Squa re =  0 .9 500  an d  C (p ) =  2 3 .3 003

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 1 0 .3 7 5 5 3 0 .0 0 5 2 9

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 2 0 .1 4 4 6 5 3 .1 1 3 9 1 0 .2 2 1 3 6 4 1 .8 5 < .0 0 0 1

h p 0 .0 5 2 6 9 0 .0 1 3 9 3 0 .0 7 5 6 4 1 4 .3 0 0 .0 0 0 3

s p - 0 .2 8 9 5 7 0 .0 5 8 2 1 0 .1 3 0 8 7 2 4 .7 4 < .0 0 0 1

w t - 0 .0 8 1 1 2 0 .0 1 6 2 3 0 .1 3 2 1 3 2 4 .9 8 < .0 0 0 1

lo w v o l 0 .0 8 9 3 2 0 .0 4 3 8 2 0 .0 2 1 9 7 4 .1 5 0 .0 4 5 2

h ih p - 0 .1 4 6 5 2 0 .0 8 3 7 7 0 .0 1 6 1 8 3 .0 6 0 .0 8 4 6

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

w t2 0 .0 0 0 3 7 5 9 2 0 .0 0 0 1 8 8 1 9 0 .0 2 1 1 0 3 .9 9 0 .0 4 9 6

h p sp - 0 .0 0 0 3 6 8 4 2 0 .0 0 0 0 8 6 3 9 0 .0 9 6 2 0 1 8 .1 9 < .0 0 0 1

h p v o l 0 .0 0 0 0 1 0 5 0 0 .0 0 0 0 1 0 0 0 0 .0 0 5 8 3 1 .1 0 0 .2 9 7 4

w tv o l - 0 .0 0 0 0 2 3 8 9 0 .0 0 0 0 5 0 2 4 0 .0 0 1 2 0 0 .2 3 0 .6 3 5 9

B ounds on  con d ition  n um ber: 1 4124 , 4 47457



The SAS System 8 0

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  2 0

V a r ia b le hp vo l R em oved : R -Squa re =  0 .9 500  an d  C (p ) =  2 3 .2 151
V a ria b le sp vo l E n tered

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 1 0 .3 7 5 1 5 0 .0 0 5 2 8

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 2 0 .4 6 7 5 1 3 .1 1 7 3 9 0 .2 2 7 7 7 4 3 .1 1 < .0 0 0 1

h p 0 .0 5 4 7 6 0 .0 1 3 5 5 0 .0 8 6 2 3 1 6 .3 2 0 .0 0 0 1

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

w t - 0 .0 8 1 8 8 0 .0 1 5 8 9 0 .1 4 0 3 3 2 6 .5 6 < .0 0 0 1

lo w v o l 0 .1 4 4 4 5 0 .0 6 5 3 4 0 .0 2 5 8 2 4 .8 9 0 .0 3 0 3

h ih p - 0 .1 3 0 1 8 0 .0 8 0 9 6 0 .0 1 3 6 6 2 .5 9 0 .1 1 2 3

s p 2 0 .0 0 1 3 6 0 .0 0 0 2 7 5 9 3 0 .1 2 7 9 3 2 4 .2 1 < .0 0 0 1

w t2 0 .0 0 0 4 6 6 7 4 0 .0 0 0 2 2 5 0 6 0 .0 2 2 7 3 4 .3 0 0 .0 4 1 7

h p sp - 0 .0 0 0 3 8 1 8 5 0 .0 0 0 0 8 6 3 0 0 .1 0 3 4 4 1 9 .5 8 < .0 0 0 1

s p v o l 0 .0 0 0 0 3 4 0 3 0 .0 0 0 0 3 1 3 8 0 .0 0 6 2 1 1 .1 8 0 .2 8 1 9

w tv o l - 0 .0 0 0 0 7 3 7 3 0 .0 0 0 0 9 2 7 6 0 .0 0 3 3 4 0 .6 3 0 .4 2 9 4

B ounds on  con d ition  n um ber: 1 4611 , 4 52466



The SAS System 8 1

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  2 1

V a r ia b le w tvo l R em oved : R -Squa re =  0 .9 508  an d  C (p ) =  2 1 .8 199
V a ria b le vo l2  E n tered

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 1 0 .3 6 8 8 6 0 .0 0 5 2 0

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 2 0 .3 1 6 9 2 3 .0 7 7 7 0 0 .2 2 6 3 9 4 3 .5 8 < .0 0 0 1

h p 0 .0 5 2 8 4 0 .0 1 3 5 5 0 .0 7 8 9 9 1 5 .2 0 0 .0 0 0 2

s p - 0 .2 9 4 4 2 0 .0 5 7 4 7 0 .1 3 6 3 5 2 6 .2 4 < .0 0 0 1

w t - 0 .0 8 3 8 7 0 .0 1 4 9 9 0 .1 6 2 6 0 3 1 .3 0 < .0 0 0 1

lo w v o l 0 .1 5 2 5 8 0 .0 5 8 8 9 0 .0 3 4 8 7 6 .7 1 0 .0 1 1 6

h ih p - 0 .1 5 1 7 4 0 .0 8 2 6 0 0 .0 1 7 5 3 3 .3 7 0 .0 7 0 4

s p 2 0 .0 0 1 3 3 0 .0 0 0 2 6 7 1 3 0 .1 2 9 4 8 2 4 .9 2 < .0 0 0 1

w t2 0 .0 0 0 4 1 5 3 6 0 .0 0 0 1 7 7 6 4 0 .0 2 8 4 0 5 .4 7 0 .0 2 2 2

v o l2 - 0 .0 0 0 0 1 6 6 7 0 .0 0 0 0 1 2 2 5 0 .0 0 9 6 3 1 .8 5 0 .1 7 7 7

h p sp - 0 .0 0 0 3 6 8 3 9 0 .0 0 0 0 8 5 2 5 0 .0 9 7 0 2 1 8 .6 8 < .0 0 0 1

s p v o l 0 .0 0 0 0 3 7 9 0 0 .0 0 0 0 2 1 7 9 0 .0 1 5 7 1 3 .0 2 0 .0 8 6 3

B ounds on  con d ition  n um ber: 1 3927 , 4 39556



The SAS System 8 2

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  2 2

V a r ia b le hp sp  R em oved : R -Squa re =  0 .9 509  an d  C (p ) =  2 1 .7 332
V a ria b le hp2  E n tered

A n a ly s is  o f  V a r ia n c e

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 0 7 .1 3 5 4 4 0 .7 1 3 5 4 1 3 7 .4 9 < .0 0 0 1

E r r o r 7 1 0 .3 6 8 4 7 0 .0 0 5 1 9

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 5 .2 4 7 2 0 1 .9 4 2 8 9 0 .3 1 9 6 1 6 1 .5 9 < .0 0 0 1

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

s p - 0 .1 7 5 7 8 0 .0 3 0 8 6 0 .1 6 8 3 5 3 2 .4 4 < .0 0 0 1

w t - 0 .0 9 0 2 6 0 .0 1 6 1 3 0 .1 6 2 5 9 3 1 .3 3 < .0 0 0 1

lo w v o l 0 .1 5 2 7 0 0 .0 5 8 8 5 0 .0 3 4 9 3 6 .7 3 0 .0 1 1 5

h ih p - 0 .1 3 0 6 6 0 .0 8 3 0 2 0 .0 1 2 8 6 2 .4 8 0 .1 2 0 0

h p 2 - 0 .0 0 0 0 4 8 4 9 0 .0 0 0 0 1 1 1 9 0 .0 9 7 4 1 1 8 .7 7 < .0 0 0 1

s p 2 0 .0 0 0 6 5 7 0 4 0 .0 0 0 1 2 0 9 6 0 .1 5 3 1 2 2 9 .5 0 < .0 0 0 1

w t2 0 .0 0 0 6 7 1 5 4 0 .0 0 0 2 0 1 9 3 0 .0 5 7 4 0 1 1 .0 6 0 .0 0 1 4

v o l2 - 0 .0 0 0 0 1 7 9 6 0 .0 0 0 0 1 2 2 3 0 .0 1 1 1 9 2 .1 6 0 .1 4 6 5

s p v o l 0 .0 0 0 0 3 9 1 1 0 .0 0 0 0 2 1 7 6 0 .0 1 6 7 7 3 .2 3 0 .0 7 6 5

B ounds on  con d ition  n um ber: 2 929 .6 , 9 1725

The abo ve m odel is the b est 1 0 -va r ia b le m odel foun d .



The SAS System 8 3

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  2 3

V a r ia b le hp vo l E n tered : R -Squa re =  0 .9 517  an d  C (p ) =  2 2 .4 715

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 0 0 .3 6 2 7 8 0 .0 0 5 1 8

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 5 .6 3 8 2 5 1 .9 7 7 1 1 0 .3 2 4 2 3 6 2 .5 6 < .0 0 0 1

h p 0 .0 2 0 0 8 0 .0 0 6 5 0 0 .0 4 9 4 2 9 .5 4 0 .0 0 2 9

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

w t - 0 .0 9 5 0 9 0 .0 1 6 7 6 0 .1 6 6 8 1 3 2 .1 9 < .0 0 0 1

lo w v o l 0 .2 3 8 5 4 0 .1 0 0 8 6 0 .0 2 8 9 9 5 .5 9 0 .0 2 0 8

h ih p - 0 .1 3 3 2 1 0 .0 8 3 0 0 0 .0 1 3 3 5 2 .5 8 0 .1 1 3 0

h p 2 - 0 .0 0 0 0 5 0 2 9 0 .0 0 0 0 1 1 3 2 0 .1 0 2 3 6 1 9 .7 5 < .0 0 0 1

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

w t2 0 .0 0 0 7 8 4 6 3 0 .0 0 0 2 2 8 8 5 0 .0 6 0 9 2 1 1 .7 6 0 .0 0 1 0

v o l2 - 0 .0 0 0 0 3 6 4 6 0 .0 0 0 0 2 1 4 8 0 .0 1 4 9 3 2 .8 8 0 .0 9 4 1

h p v o l - 0 .0 0 0 0 1 7 4 0 0 .0 0 0 0 1 6 6 1 0 .0 0 5 6 9 1 .1 0 0 .2 9 8 4

s p v o l 0 .0 0 0 0 9 7 2 5 0 .0 0 0 0 5 9 6 1 0 .0 1 3 8 0 2 .6 6 0 .1 0 7 3

B ounds on  con d ition  n um ber: 3 201 .6 , 1 14695



The SAS System 8 4

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  2 4

V a r ia b le vo l2  R em oved : R -Squa re =  0 .9 541  an d  C (p ) =  1 8 .4 445
V a ria b le vo l E n tered

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 0 0 .3 4 4 6 2 0 .0 0 4 9 2

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 1 7 .9 7 7 0 4 2 .2 1 8 1 3 0 .3 2 3 3 8 6 5 .6 8 < .0 0 0 1

v o l - 0 .0 2 8 7 0 0 .0 1 1 0 7 0 .0 3 3 0 9 6 .7 2 0 .0 1 1 6

h p 0 .0 2 1 6 7 0 .0 0 6 3 6 0 .0 5 7 0 6 1 1 .5 9 0 .0 0 1 1

s p - 0 .2 1 4 2 5 0 .0 3 4 7 0 0 .1 8 7 6 5 3 8 .1 2 < .0 0 0 1

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

lo w v o l 0 .1 5 6 4 0 0 .0 5 9 1 0 0 .0 3 4 4 8 7 .0 0 0 .0 1 0 0

h ih p - 0 .1 2 2 4 8 0 .0 7 9 8 0 0 .0 1 1 6 0 2 .3 6 0 .1 2 9 4

h p 2 - 0 .0 0 0 0 5 1 5 5 0 .0 0 0 0 1 1 0 4 0 .1 0 7 3 6 2 1 .8 1 < .0 0 0 1

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

w t2 0 .0 0 0 9 6 4 3 3 0 .0 0 0 2 4 1 0 6 0 .0 7 8 7 9 1 6 .0 0 0 .0 0 0 2

h p v o l - 0 .0 0 0 0 7 8 5 0 0 .0 0 0 0 3 3 7 9 0 .0 2 6 5 7 5 .4 0 0 .0 2 3 1

s p v o l 0 .0 0 0 3 4 8 3 4 0 .0 0 0 1 3 5 3 5 0 .0 3 2 6 1 6 .6 2 0 .0 1 2 2

B ounds on  con d ition  n um ber: 3 904 .6 , 1 64541



The SAS System 8 5

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  2 5

V a r ia b le h ihp  R em oved : R -Squa re =  0 .9 570  an d  C (p ) =  1 3 .5 344
V a ria b le w tvo l E n tered

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 0 0 .3 2 2 4 9 0 .0 0 4 6 1

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 2 2 .2 3 6 4 7 2 .7 1 3 1 7 0 .3 0 9 4 5 6 7 .1 7 < .0 0 0 1

v o l - 0 .0 8 0 2 2 0 .0 2 2 2 1 0 .0 6 0 0 9 1 3 .0 4 0 .0 0 0 6

h p 0 .0 3 7 6 3 0 .0 0 8 4 7 0 .0 9 0 9 1 1 9 .7 3 < .0 0 0 1

s p - 0 .2 5 2 7 5 0 .0 3 6 7 3 0 .2 1 8 1 3 4 7 .3 5 < .0 0 0 1

w t - 0 .1 3 3 4 1 0 .0 2 2 1 2 0 .1 6 7 5 7 3 6 .3 7 < .0 0 0 1

lo w v o l 0 .0 9 8 9 4 0 .0 6 2 7 8 0 .0 1 1 4 4 2 .4 8 0 .1 1 9 5

h p 2 - 0 .0 0 0 0 5 2 8 2 0 .0 0 0 0 1 0 5 9 0 .1 1 4 5 9 2 4 .8 7 < .0 0 0 1

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

w t2 0 .0 0 0 8 1 4 4 9 0 .0 0 0 2 3 0 6 6 0 .0 5 7 4 5 1 2 .4 7 0 .0 0 0 7

h p v o l - 0 .0 0 0 2 4 8 3 8 0 .0 0 0 0 7 0 9 5 0 .0 5 6 4 7 1 2 .2 6 0 .0 0 0 8

s p v o l 0 .0 0 0 8 3 6 6 5 0 .0 0 0 2 2 5 1 1 0 .0 6 3 6 3 1 3 .8 1 0 .0 0 0 4

w tv o l 0 .0 0 0 5 0 7 1 1 0 .0 0 0 1 8 7 4 1 0 .0 3 3 7 3 7 .3 2 0 .0 0 8 5

B ounds on  con d ition  n um ber: 7 458 .9 , 3 29644



The SAS System 8 6

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  2 6

V a r ia b le hp2  R em oved : R -Squa re =  0 .9 575  an d  C (p ) =  1 2 .7 884
V a ria b le hp sp  E n tered

A n a ly s is  o f  V a r ia n c e

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

E r r o r 7 0 0 .3 1 9 1 3 0 .0 0 4 5 6

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 2 8 .4 9 4 0 4 3 .6 2 0 7 4 0 .2 8 2 3 4 6 1 .9 3 < .0 0 0 1

v o l - 0 .0 8 5 9 7 0 .0 2 2 1 6 0 .0 6 8 6 1 1 5 .0 5 0 .0 0 0 2

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

s p - 0 .3 9 1 4 4 0 .0 6 0 0 9 0 .1 9 3 4 5 4 2 .4 3 < .0 0 0 1

w t - 0 .1 3 1 5 6 0 .0 2 1 7 0 0 .1 6 7 5 5 3 6 .7 5 < .0 0 0 1

lo w v o l 0 .0 9 6 2 1 0 .0 6 2 4 6 0 .0 1 0 8 2 2 .3 7 0 .1 2 8 0

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

w t2 0 .0 0 0 5 1 3 8 8 0 .0 0 0 2 0 1 9 8 0 .0 2 9 5 1 6 .4 7 0 .0 1 3 2

h p sp - 0 .0 0 0 4 0 9 9 7 0 .0 0 0 0 8 0 6 0 0 .1 1 7 9 5 2 5 .8 7 < .0 0 0 1

h p v o l - 0 .0 0 0 2 6 8 0 6 0 .0 0 0 0 7 0 8 2 0 .0 6 5 3 2 1 4 .3 3 0 .0 0 0 3

s p v o l 0 .0 0 0 8 9 1 5 6 0 .0 0 0 2 2 4 6 7 0 .0 7 1 7 9 1 5 .7 5 0 .0 0 0 2

w tv o l 0 .0 0 0 5 6 9 1 9 0 .0 0 0 1 8 6 4 2 0 .0 4 2 5 0 9 .3 2 0 .0 0 3 2

B ounds on  con d ition  n um ber: 1 4891 , 7 35605

The abo ve m odel is the b est 1 1 -va r ia b le m odel foun d .



The SAS System 8 7

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  2 7

V a r ia b le h ihp  E n tered : R -Squa re =  0 .9 581  an d  C (p ) =  1 3 .6 640

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 9 0 .3 1 4 0 6 0 .0 0 4 5 5

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 2 8 .1 1 8 1 5 3 .6 3 5 2 9 0 .2 7 2 3 0 5 9 .8 3 < .0 0 0 1

v o l - 0 .0 8 0 4 3 0 .0 2 2 7 6 0 .0 5 6 8 6 1 2 .4 9 0 .0 0 0 7

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

s p - 0 .3 8 7 1 2 0 .0 6 0 1 8 0 .1 8 8 3 2 4 1 .3 7 < .0 0 0 1

w t - 0 .1 3 0 1 3 0 .0 2 1 7 3 0 .1 6 3 3 0 3 5 .8 8 < .0 0 0 1

lo w v o l 0 .0 9 0 1 8 0 .0 6 2 6 7 0 .0 0 9 4 2 2 .0 7 0 .1 5 4 7

h ih p - 0 .0 8 4 3 4 0 .0 7 9 9 1 0 .0 0 5 0 7 1 .1 1 0 .2 9 5 0

s p 2 0 .0 0 1 4 9 0 .0 0 0 2 5 8 5 5 0 .1 5 0 7 2 3 3 .1 1 < .0 0 0 1

w t2 0 .0 0 0 5 8 3 8 8 0 .0 0 0 2 1 2 4 4 0 .0 3 4 3 8 7 .5 5 0 .0 0 7 6

h p sp - 0 .0 0 0 4 0 3 0 6 0 .0 0 0 0 8 0 8 0 0 .1 1 3 2 7 2 4 .8 9 < .0 0 0 1

h p v o l - 0 .0 0 0 2 4 7 9 0 0 .0 0 0 0 7 3 3 0 0 .0 5 2 0 6 1 1 .4 4 0 .0 0 1 2

s p v o l 0 .0 0 0 8 3 7 1 2 0 .0 0 0 2 3 0 3 4 0 .0 6 0 1 2 1 3 .2 1 0 .0 0 0 5

w tv o l 0 .0 0 0 5 0 7 3 6 0 .0 0 0 1 9 5 2 7 0 .0 3 0 7 3 6 .7 5 0 .0 1 1 4

B ounds on  con d ition  n um ber: 1 4892 , 8 20150

The abo ve m odel is the b est 1 2 -va r ia b le m odel foun d .



The SAS System 8 8

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  2 8

V a r ia b le vo l2  E n tered : R -Squa re =  0 .9 584  an d  C (p ) =  1 5 .2 556

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 8 0 .3 1 2 2 1 0 .0 0 4 5 9

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 2 8 .1 0 9 6 7 3 .6 5 1 2 0 0 .2 7 2 1 4 5 9 .2 7 < .0 0 0 1

v o l - 0 .0 7 7 8 3 0 .0 2 3 2 2 0 .0 5 1 5 8 1 1 .2 3 0 .0 0 1 3

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

s p - 0 .3 8 8 1 4 0 .0 6 0 4 7 0 .1 8 9 1 9 4 1 .2 0 < .0 0 0 1

w t - 0 .1 3 6 5 1 0 .0 2 4 0 3 0 .1 4 8 1 4 3 2 .2 6 < .0 0 0 1

lo w v o l 0 .1 4 9 5 8 0 .1 1 2 9 6 0 .0 0 8 0 5 1 .7 5 0 .1 8 9 9

h ih p - 0 .0 8 7 7 4 0 .0 8 0 4 4 0 .0 0 5 4 6 1 .1 9 0 .2 7 9 2

s p 2 0 .0 0 1 4 8 0 .0 0 0 2 5 9 8 0 0 .1 4 9 5 4 3 2 .5 7 < .0 0 0 1

w t2 0 .0 0 0 5 6 9 4 7 0 .0 0 0 2 1 4 5 7 0 .0 3 2 3 4 7 .0 4 0 .0 0 9 9

v o l2 - 0 .0 0 0 0 2 2 1 2 0 .0 0 0 0 3 4 9 3 0 .0 0 1 8 4 0 .4 0 0 .5 2 8 7

h p sp - 0 .0 0 0 4 0 3 6 9 0 .0 0 0 0 8 1 1 6 0 .1 1 3 6 0 2 4 .7 4 < .0 0 0 1

h p v o l - 0 .0 0 0 2 5 6 3 9 0 .0 0 0 0 7 4 8 3 0 .0 5 3 9 0 1 1 .7 4 0 .0 0 1 0

s p v o l 0 .0 0 0 8 4 7 5 0 0 .0 0 0 2 3 1 9 2 0 .0 6 1 3 1 1 3 .3 5 0 .0 0 0 5

w tv o l 0 .0 0 0 5 6 9 1 0 0 .0 0 0 2 1 9 0 2 0 .0 3 1 0 0 6 .7 5 0 .0 1 1 5

B ounds on  con d ition  n um ber: 1 4906 , 9 06928

The abo ve m odel is the b est 1 3 -va r ia b le m odel foun d .



The SAS System 8 9

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  2 9

V a r ia b le hpw t E n tered : R -Squa re =  0 .9 585  an d  C (p ) =  1 7 .1 024

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 7 0 .3 1 1 5 2 0 .0 0 4 6 5

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 2 7 .2 6 8 2 3 4 .2 7 3 8 7 0 .1 8 9 2 7 4 0 .7 1 < .0 0 0 1

v o l - 0 .0 7 5 6 0 0 .0 2 4 0 7 0 .0 4 5 8 5 9 .8 6 0 .0 0 2 5

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

s p - 0 .3 6 6 3 5 0 .0 8 3 0 7 0 .0 9 0 4 4 1 9 .4 5 < .0 0 0 1

w t - 0 .1 4 7 9 3 0 .0 3 8 2 5 0 .0 6 9 5 4 1 4 .9 6 0 .0 0 0 3

lo w v o l 0 .1 6 1 9 1 0 .1 1 8 0 9 0 .0 0 8 7 4 1 .8 8 0 .1 7 4 9

h ih p - 0 .0 7 6 6 8 0 .0 8 5 9 0 0 .0 0 3 7 0 0 .8 0 0 .3 7 5 2

s p 2 0 .0 0 1 3 4 0 .0 0 0 4 4 9 0 7 0 .0 4 1 5 2 8 .9 3 0 .0 0 3 9

w t2 0 .0 0 0 8 8 6 7 6 0 .0 0 0 8 5 1 0 3 0 .0 0 5 0 5 1 .0 9 0 .3 0 1 2

v o l2 - 0 .0 0 0 0 2 4 7 1 0 .0 0 0 0 3 5 7 9 0 .0 0 2 2 2 0 .4 8 0 .4 9 2 2

h p sp - 0 .0 0 0 3 5 5 1 7 0 .0 0 0 1 5 0 0 5 0 .0 2 6 0 5 5 .6 0 0 .0 2 0 8

h p v o l - 0 .0 0 0 2 5 0 2 0 0 .0 0 0 0 7 6 9 9 0 .0 4 9 1 0 1 0 .5 6 0 .0 0 1 8

h p w t - 0 .0 0 0 1 0 2 3 3 0 .0 0 0 2 6 5 4 9 0 .0 0 0 6 9 0 7 7 0 .1 5 0 .7 0 1 1

s p v o l 0 .0 0 0 8 3 2 8 1 0 .0 0 0 2 3 6 4 8 0 .0 5 7 6 7 1 2 .4 0 0 .0 0 0 8

w tv o l 0 .0 0 0 5 4 5 9 1 0 .0 0 0 2 2 8 4 7 0 .0 2 6 5 5 5 .7 1 0 .0 1 9 7

B ounds on  con d ition  n um ber: 4 3976 , 2 116649

The abo ve m odel is the b est 1 4 -va r ia b le m odel foun d .



The SAS System 9 0

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  3 0

V a r ia b le hp2  E n tered : R -Squa re =  0 .9 586  an d  C (p ) =  1 8 .8 821

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 6 0 .3 1 0 5 3 0 .0 0 4 7 1

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 3 0 .6 8 3 2 5 8 .5 8 6 5 5 0 .0 6 0 0 8 1 2 .7 7 0 .0 0 0 7

v o l - 0 .0 7 7 6 4 0 .0 2 4 6 2 0 .0 4 6 7 8 9 .9 4 0 .0 0 2 4

h p 0 .1 0 0 3 0 0 .0 5 5 3 5 0 .0 1 5 4 5 3 .2 8 0 .0 7 4 5

s p - 0 .4 4 2 0 0 0 .1 8 4 6 4 0 .0 2 6 9 6 5 .7 3 0 .0 1 9 5

w t - 0 .1 5 0 1 6 0 .0 3 8 7 8 0 .0 7 0 5 3 1 4 .9 9 0 .0 0 0 3

lo w v o l 0 .1 5 8 2 3 0 .1 1 9 0 6 0 .0 0 8 3 1 1 .7 7 0 .1 8 8 4

h ih p - 0 .0 8 3 7 2 0 .0 8 7 7 6 0 .0 0 4 2 8 0 .9 1 0 .3 4 3 6

h p 2 0 .0 0 0 0 3 5 0 7 0 .0 0 0 0 7 6 3 4 0 .0 0 0 9 9 3 2 4 0 .2 1 0 .6 4 7 4

s p 2 0 .0 0 1 7 5 0 .0 0 1 0 1 0 .0 1 4 3 3 3 .0 5 0 .0 8 5 6

w t2 0 .0 0 0 8 4 6 9 6 0 .0 0 0 8 6 0 4 6 0 .0 0 4 5 6 0 .9 7 0 .3 2 8 6

v o l2 - 0 .0 0 0 0 2 3 3 1 0 .0 0 0 0 3 6 1 3 0 .0 0 1 9 6 0 .4 2 0 .5 2 1 0

h p sp - 0 .0 0 0 5 9 5 4 0 0 .0 0 0 5 4 4 2 0 0 .0 0 5 6 3 1 .2 0 0 .2 7 7 9

h p v o l - 0 .0 0 0 2 5 5 6 1 0 .0 0 0 0 7 8 3 4 0 .0 5 0 0 9 1 0 .6 5 0 .0 0 1 7

h p w t - 0 .0 0 0 1 5 1 8 5 0 .0 0 0 2 8 8 0 0 0 .0 0 1 3 1 0 .2 8 0 .5 9 9 8

s p v o l 0 .0 0 0 8 5 0 7 6 0 .0 0 0 2 4 1 0 7 0 .0 5 8 6 0 1 2 .4 5 0 .0 0 0 8

w tv o l 0 .0 0 0 5 5 8 5 5 0 .0 0 0 2 3 1 4 7 0 .0 2 7 4 0 5 .8 2 0 .0 1 8 6

B ounds on  con d ition  n um ber: 4 56111 , 1 5534502



The SAS System 9 1

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  3 1

V a r ia b le h ihp  R em oved : R -Squa re =  0 .9 609  an d  C (p ) =  1 5 .0 154
V a ria b le spw t E n tered

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 6 0 .2 9 3 1 0 0 .0 0 4 4 4

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 8 0 .6 9 1 4 8 2 4 .7 3 4 5 0 0 .0 4 7 2 6 1 0 .6 4 0 .0 0 1 8

v o l - 0 .0 6 8 0 2 0 .0 2 4 4 1 0 .0 3 4 4 9 7 .7 7 0 .0 0 6 9

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

s p - 1 .4 6 6 9 2 0 .5 1 2 9 0 0 .0 3 6 3 3 8 .1 8 0 .0 0 5 7

w t - 1 .0 4 6 2 4 0 .4 0 2 7 6 0 .0 2 9 9 7 6 .7 5 0 .0 1 1 6

lo w v o l 0 .1 6 3 0 8 0 .1 1 5 1 7 0 .0 0 8 9 0 2 .0 1 0 .1 6 1 5

h p 2 0 .0 0 0 6 5 2 6 6 0 .0 0 0 2 9 4 2 5 0 .0 2 1 8 5 4 .9 2 0 .0 3 0 0

s p 2 0 .0 0 6 9 9 0 .0 0 2 6 6 0 .0 3 0 7 1 6 .9 1 0 .0 1 0 6

w t2 0 .0 0 4 7 9 0 .0 0 1 8 7 0 .0 2 9 1 9 6 .5 7 0 .0 1 2 6

v o l2 - 0 .0 0 0 0 2 4 0 5 0 .0 0 0 0 3 5 1 0 0 .0 0 2 0 9 0 .4 7 0 .4 9 5 6

h p sp - 0 .0 0 4 2 1 0 .0 0 1 7 6 0 .0 2 5 2 4 5 .6 8 0 .0 2 0 0

h p v o l - 0 .0 0 0 2 2 6 2 2 0 .0 0 0 0 7 7 5 2 0 .0 3 7 8 2 8 .5 2 0 .0 0 4 8

h p w t - 0 .0 0 3 3 2 0 .0 0 1 4 3 0 .0 2 3 9 7 5 .4 0 0 .0 2 3 3

s p v o l 0 .0 0 0 7 5 6 2 5 0 .0 0 0 2 3 8 9 9 0 .0 4 4 4 7 1 0 .0 1 0 .0 0 2 4

s p w t 0 .0 0 9 1 9 0 .0 0 4 1 6 0 .0 2 1 7 1 4 .8 9 0 .0 3 0 5

w tv o l 0 .0 0 0 4 8 7 4 6 0 .0 0 0 2 2 7 6 6 0 .0 2 0 3 6 4 .5 8 0 .0 3 6 0

B ounds on  con d ition  n um ber: 5 079541 , 1 66632105

The abo ve m odel is the b est 1 5 -va r ia b le m odel foun d .



The SAS System 9 2

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

M ax im um  R -Squa re Im p ro vem en t: S tep  3 2

V a r ia b le h ihp  E n tered : R -Squa re =  0 .9 609  an d  C (p ) =  1 7 .0 000

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 5 0 .2 9 3 0 3 0 .0 0 4 5 1

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

V a r ia b le
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r T y p e I I S S F  V a lu e P r > F

In t e r c e p t 8 2 .1 1 0 2 1 2 7 .4 2 1 0 9 0 .0 4 0 4 2 8 .9 7 0 .0 0 3 9

v o l - 0 .0 6 7 9 8 0 .0 2 4 5 9 0 .0 3 4 4 5 7 .6 4 0 .0 0 7 4

h p 0 .4 6 5 9 2 0 .1 9 3 3 1 0 .0 2 6 1 9 5 .8 1 0 .0 1 8 8

s p - 1 .4 9 5 0 0 0 .5 6 4 1 7 0 .0 3 1 6 6 7 .0 2 0 .0 1 0 1

w t - 1 .0 7 6 0 0 0 .4 7 1 4 4 0 .0 2 3 4 8 5 .2 1 0 .0 2 5 7

lo w v o l 0 .1 6 4 4 9 0 .1 1 6 5 9 0 .0 0 8 9 7 1 .9 9 0 .1 6 3 1

h ih p 0 .0 1 2 2 5 0 .0 9 8 7 5 0 .0 0 0 0 6 9 3 4 0 .0 2 0 .9 0 1 7

h p 2 0 .0 0 0 6 7 0 9 9 0 .0 0 0 3 3 1 2 9 0 .0 1 8 4 9 4 .1 0 0 .0 4 6 9

s p 2 0 .0 0 7 1 2 0 .0 0 2 9 0 0 .0 2 7 2 5 6 .0 5 0 .0 1 6 6

w t2 0 .0 0 4 9 4 0 .0 0 2 2 4 0 .0 2 1 9 0 4 .8 6 0 .0 3 1 1

v o l2 - 0 .0 0 0 0 2 4 1 3 0 .0 0 0 0 3 5 3 7 0 .0 0 2 1 0 0 .4 7 0 .4 9 7 4

h p sp - 0 .0 0 4 3 1 0 .0 0 1 9 6 0 .0 2 1 8 2 4 .8 4 0 .0 3 1 4

h p v o l - 0 .0 0 0 2 2 6 3 4 0 .0 0 0 0 7 8 1 1 0 .0 3 7 8 6 8 .4 0 0 .0 0 5 1

h p w t - 0 .0 0 3 4 3 0 .0 0 1 6 9 0 .0 1 8 6 3 4 .1 3 0 .0 4 6 2

s p v o l 0 .0 0 0 7 5 6 2 9 0 .0 0 0 2 4 0 7 9 0 .0 4 4 4 7 9 .8 6 0 .0 0 2 5

s p w t 0 .0 0 9 4 9 0 .0 0 4 8 1 0 .0 1 7 5 0 3 .8 8 0 .0 5 3 1

w tv o l 0 .0 0 0 4 8 7 8 3 0 .0 0 0 2 2 9 4 0 0 .0 2 0 3 9 4 .5 2 0 .0 3 7 3

B ounds on  con d ition  n um ber: 6 164031 , 2 17572668

The abo ve m odel is the b est 1 6 -va r ia b le m odel foun d .

N o  fu r ther  im p ro vem en t in  R -Squa re is p o ssib le.
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

The SAS System 9 3

The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

N u m b e r  o f  O b s e r v a t io n s  R e a d 8 2

N u m b e r  o f  O b s e r v a t io n s  U s e d 8 2

A n a ly s is  o f  V a r ia n c e

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

E r r o r 6 5 0 .2 9 3 0 3 0 .0 0 4 5 1

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

R o o t  M S E 0 .0 6 7 1 4 R -S q u a r e 0 .9 6 0 9

D e p e n d e n t  M e a n 3 .4 7 5 7 1 A d j  R -S q 0 .9 5 1 3

C o e f f  V a r 1 .9 3 1 7 7

P a r a m e te r  E s t im a te s

V a r ia b le D F
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r t V a lu e P r > |t |
V a r ia n c e
I n f la t io n

I n t e r c e p t 1 8 2 .1 1 0 2 1 2 7 .4 2 1 0 9 2 .9 9 0 .0 0 3 9 0

v o l 1 - 0 .0 6 7 9 8 0 .0 2 4 5 9 - 2 .7 6 0 .0 0 7 4 5 3 3 9 .4 1 3 0 1

h p 1 0 .4 6 5 9 2 0 .1 9 3 3 1 2 .4 1 0 .0 1 8 8 2 1 6 9 3 5 3

s p 1 - 1 .4 9 5 0 0 0 .5 6 4 1 7 - 2 .6 5 0 .0 1 0 1 1 1 2 6 9 6 1

w t 1 - 1 .0 7 6 0 0 0 .4 7 1 4 4 - 2 .2 8 0 .0 2 5 7 2 6 4 6 8 6

lo w v o l 1 0 .1 6 4 4 9 0 .1 1 6 5 9 1 .4 1 0 .1 6 3 1 2 4 .1 5 9 0 3

h ih p 1 0 .0 1 2 2 5 0 .0 9 8 7 5 0 .1 2 0 .9 0 1 7 1 3 .8 4 8 5 7

h p 2 1 0 .0 0 0 6 7 0 9 9 0 .0 0 0 3 3 1 2 9 2 .0 3 0 .0 4 6 9 7 3 4 3 1 2

s p 2 1 0 .0 0 7 1 2 0 .0 0 2 9 0 2 .4 6 0 .0 1 6 6 1 8 8 8 6 7 3

w t2 1 0 .0 0 4 9 4 0 .0 0 2 2 4 2 .2 0 0 .0 3 1 1 2 6 6 8 3

v o l2 1 - 0 .0 0 0 0 2 4 1 3 0 .0 0 0 0 3 5 3 7 - 0 .6 8 0 .4 9 7 4 3 8 9 .9 5 3 1 9

h p sp 1 - 0 .0 0 4 3 1 0 .0 0 1 9 6 - 2 .2 0 0 .0 3 1 4 6 1 6 4 0 3 1

h p v o l 1 - 0 .0 0 0 2 2 6 3 4 0 .0 0 0 0 7 8 1 1 - 2 .9 0 0 .0 0 5 1 4 3 6 2 .2 0 4 5 9

h p w t 1 - 0 .0 0 3 4 3 0 .0 0 1 6 9 - 2 .0 3 0 .0 4 6 2 4 6 6 7 2 5

s p v o l 1 0 .0 0 0 7 5 6 2 9 0 .0 0 0 2 4 0 7 9 3 .1 4 0 .0 0 2 5 8 7 2 1 .1 4 4 1 1
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The R EG  P ro cedu re
M odel: M ODEL1

D ependen t V a r ia b le: lm pg

P a r a m e te r  E s t im a te s

V a r ia b le D F
P a r a m e te r

E s t im a te
S ta n d a r d

E r r o r t V a lu e P r > |t |
V a r ia n c e
I n f la t io n

s p w t 1 0 .0 0 9 4 9 0 .0 0 4 8 1 1 .9 7 0 .0 5 3 1 7 3 6 3 9 0

w tv o l 1 0 .0 0 0 4 8 7 8 3 0 .0 0 0 2 2 9 4 0 2 .1 3 0 .0 3 7 3 1 6 2 6 .7 2 6 4 9
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O b s _M O D E L _ _ T Y P E _ _ D E P V A R _ _ R M S E _ _ P R E S S _ In t e r c e p t v o l h p s p

1 M O D E L 1 P A R M S lm p g 0 .0 6 7 1 4 3 0 .4 4 3 2 2 8 2 .1 1 0 2 - 0 .0 6 7 9 8 2 0 .4 6 5 9 2 - 1 .4 9 5 0 0

O b s w t lo w v o l h ih p h p 2 s p 2 w t2 v o l2 h p s p h p v o l

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

O b s h p w t s p v o l s p w t w tv o l lm p g _ IN _ _ P _ _ E D F _ _ R S Q _ _ C P _ _ B IC _

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