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ABSTRACT

AN INVESTIGATION OP SOME INFLUENCES OP STIMULUS

CONTROL AND REINPORCER CONTINGENCY ON BEHAVIOR

by

G a i l  E v ra

A d v is o r :  P r o f e s s o r  B r e t t  K. C ole

E i g h t  p ig e o n s  w ere  ex p o se d  t o  t h e  f o l l o w i n g  f o u r -  

com ponent m u l t i p l e  s c h e d u l e :  Random I n t e r v a l  (R I)  30 s e c

[T=6 s e c ,  ]d(S r )= 0 . 2 ] ,  F ix e d  I n t e r v a l  ( F I )  30 s e c  [T=3Q s e c ,  

£ ( S r )= 1 . 0 ] ,  V a r i a b l e  D elay  (VD) 30 s e c  [T=30 s e c ,  £ (S R)= 

1 . 0 ] ,  and  Random D elay  (RD) 30 s e c  [T=6 s e c ,  jd(Sr )= 0 . 2 ] ,  

R e i n f o r c e r s  w ere  p r e s e n t e d  im m e d ia te ly  f o l l o w i n g  t h e  q u a l i ­

f i e d  r e s p o n s e  i n  b o th  F I  and  R I ,  and a t  t h e  end  o f  t h e  t im e  

c y c l e ,  T ,  i n  VD and  R D .i f  a t  l e a s t  one r e s p o n s e  h a d  o c c u r r e d  

i n  T. Each com ponent o f  t h e  m u l t i p l e  s c h e d u le  was i n  e f f e c t  

f o r  10 m in ,  and  t h e  o r d e r  o f  t h e  com ponents  i n  e a c h  s e s s i o n  

was ra n d o m iz e d .

F o r  p u r p o s e s  o f  d a t a  c o l l e c t i o n  and s t i m u l u s  p l a c e m e n t ,  

e a c h  T - c y c l e  was s u b d i v i d e d  i n t o  s i x  e q u a l  s u b - i n t e r v a l s  o f  

5 s e c  d u r a t i o n  i n  F I  and  VD, and  1 s e c  i n  RD and R I.  Re­

s p o n s e  r a t e  i n  t h e  s u b - i n t e r v a l s  o f  T was m e a su re d  th r o u g h ­

o u t  t h e  e x p e r im e n t .



F o l lo w in g  t h e  i n i t i a l  44 d ay s  o f  t r a i n i n g  on t h e

s c h e d u le  o u t l i n e d  a b o v e ,  6 s u b j e c t s  w ere  e x p o se d  f o r  32

s e s s i o n s  t o  t h e  i d e n t i c a l  com ponent r e i n f o r c e m e n t  s c h e d u le s

b u t  w i t h  an added  s t i m u l u s  (S ^)  o c c u r r i n g  f o r  t h e  d u r a t i o n

o f  one s u b - i n t e r v a l  i n  e a c h  T - c y c l e  on e ac h  s c h e d u l e .  F o r

3 s u b j e c t s  SN o c c u r r e d  i n  t h e  f o u r t h  s u b - i n t e r v a l  o f  t h e

T - c y c le  (S ^)  and f o r  t h e  o t h e r  3 s u b j e c t s  SN a p p e a r e d  i n  t h e

s i x t h  s u b - i n t e r v a l  (SN). Two s u b j e c t s  w ere  m a in t a i n e d  on
6

t h e  o r i g i n a l  r e i n f o r c e m e n t  s c h e d u le  w i th  no added  s t i m u l u s .

R e in fo rc e m e n t  c o n t in g e n c y  was m a n ip u la t e d  f o r  t h e

and SN s u b j e c t s  by i n c r e a s i n g  t h e  p r o b a b i l i t y  o f  a  T - c y c l e  
6

i n  w h ich  n o n - c o n t i n g e n t  r e i n f o r c e m e n t  c o u ld  o c c u r  [£(NC T - 

c y c l e ) ]  i . e . ,  a  r e s p o n s e  was n o t  r e q u i r e d  f o r  SR e l i g i b i l i t y .  

When a  T - c y c l e  c o u ld  c o n t a i n  a  n o n - c o n t i n g e n t  r e i n f o r c e r ,  a 

random ly  g e n e r a t e d  p u l s e  was s u b s t i t u t e d  f o r  t h e  r e s p o n s e  i n  

m e e t in g  t h e  r e i n f o r c e m e n t  p r o b a b i l i t y .  When a  T - c y c l e  c o u ld  

c o n t a i n  a  c o n t i n g e n t  r e i n f o r c e r ,  t h e  f i r s t  R i n  e ac h  T - c y c l e  

was a p p l i e d  t o  t h e  r e i n f o r c e m e n t  p r o b a b i l i t y .  W hile  

£(NC T - c y c l e )  was i n c r e a s e d  a s  f o l l o w s ;  £  (NC T - c y c le ) =

0 .5 0 ,  0 . 7 5 ,  0 . 9 0 ,  e a c h  v a lu e  was i n  e f f e c t  f o r  16 s e s s i o n s .  

When £(NC T - c y c l e ) = l . 00 was r e a c h e d  t h i s  v a l u e  was c o n t in u e d  

f o r  28 s e s s i o n s .  The two s u b j e c t s  m a i n t a i n e d  on t h e  f u l l y  

c o n t i n g e n t  s c h e d u le  f o r  a  t o t a l  o f  124 d ay s  w ere  ex p o se d  

d u r i n g  t h e  l a s t  28 s e s s i o n s  t o  a  f u l l y  n o n -  c o n t i n g e n t  

[£(NC T - c y c l e ) - 1 . 0 0 ]  p r o c e d u r e .



Some p ro m in e n t  e f f e c t s ,  o f  t h e  f o r e g o i n g  p r o c e d u r e s  w ere  

1., R esp o n d in g  on t h e  o r i g i n a l  b a s e l i n e  r e i n f o r c e m e n t  s c h e d ­

u l e  was r e l a t i v e l y  u n i fo r m  w i t h i n  t h e  T - c y c l e  i n  RI and RD, 

and s c a l l o p e d  o r  b r e a k - r u n  i n  P I  and  VD f o r  a l l  s u b j e c t s .

2 .  I n t r u s i o n  o f  i n  t h e  f o u r t h  s u b - i n t e r v a l  o f  t h e  T -  

c y c l e  r e s u l t e d  i n  p ro n o u n c e d  " d o u b le  s c a l l o p i n g "  i n  P I  and  

VD, and a  s i m i l a r  b u t  l e s s  p ro n o u n c e d  e f f e c t  i n  RI and  RD.

3 . I n t r u s i o n  o f  i n  t h e  s i x t h  s u b - i n t e r v a l  o f  t h e  T - c y c l e  

r e s u l t e d  i n  a c c e n t u a t e d  " b r e a k - r u n "  p a t t e r n s  o f  r e s p o n d in g  

i n  P I  and VD, and d i s t i n c t  s c a l l o p i n g  i n  RI and  RD.

4. I n c r e a s i n g  ]d(NC T - c y c l e )  r e s u l t e d  i n  t h e  m a in te n a n c e  o f

s u b s t a n t i a l  r a t e s  o f  r e s p o n d in g  i n  a l l  com ponents  f o r  a l l

SN and s u b j e c t s .  D e c re a s e s  i n  r a t e  w ere  u s u a l l y  g r e a t e r  
4  -o

i n  RI and P I  com ponents  t h a n  I n  RD and VD.

5. The two s u b j e c t s  m a in t a in e d  on t h e  o r i g i n a l  b a s e l i n e  

s c h e d u le  showed s t a b l e  p a t t e r n s  o f  r e s p o n d in g  i n  a l l  com­

p o n e n ts  f o r  t h e  124 s e s s i o n s  a t  t h i s  p o i n t .  F o r  b o th  

s u b j e c t s  t h e  a b r u p t  change  t o  n o n - c o n t i n g e n t  r e i n f o r c e m e n t  

r e s u l t e d  i n  l a r g e r  d e c r e a s e s  i n  r a t e  i n  RI and  P I  com ponents  

t h a n  i n  RD and VD. T hese  f i n d i n g s  r e p l i c a t e d  t h o s e  r e s u l t ­

in g  from  t h e  g r a d u a l  i n c r e a s e  i n  n o n - c o n t in g e n c y  f o r  S^|

and  SN s u b j e c t s .
0

6 . R e g a r d l e s s  o f  r e s p o n s e  r a t e  c h a n g e s ,  s i m i l a r  d i s t r i b u ­

t i o n s  o f  r e s p o n d in g  w i t h i n  t h e  T - c y c l e  i n  a l l  component 

s c h e d u le s  w ere  r e c o g n i z a b l e  t h r o u g h o u t  t h e  |>(NC T - c y c l e )



m a n ip u la t io n '  fo r '  a l l  s u b j e c t s : .

W hile  t h e  i n i t i a l  e x p o su re  t o  t h e  i n t r u d e d  SN s c h e d u le  

r e p l i c a t e d  v a r i o u s  p r o c e d u r e s  and e f f e c t s  w h ich  may be  com­

p a r e d  t o  a  number o f  s t i m u l u s  c o n t r o l  phenomena,, ( M a r t in ,  

I 97 I )  t h e  m a n i p u l a t i o n  o f  t h e  jd(NC T - c y c l e )  v a r i a b l e  and  t h e  

i n c l u s i o n  o f  £(NC T - c y c l e ) * » l .00 among t h e  v a l u e s  s t u d i e d  

a l lo w s  t h e  p r o c e d u r e  t o  be com pared t o  any o f  s e v e r a l  

P a v lo v ia n  p a ra d ig m s  i n c l u d i n g  t r a c e  and d e l a y .  The v a r i ­

a b l e s  i d e n t i f i e d  i n  t h i s  work p o i n t  t o  a  d im e n s io n  o f  

c o n t i n u i t y  b e tw ee n  t h e  two c o n d i t i o n i n g  p a ra d ig m s  b a s e d  on 

a  s e t  o f  c l e a r l y  d e f i n e d  in d e p e n d e n t  v a r i a b l e s .



T r a d i t i o n a l l y ,  b e h a v i o r  t h e o r i e s  h a v e  a t t r i b u t e d  t h e  

c o n t r o l  o f  b e h a v i o r  t o  two d i s t i n g u i s h a b l e  c a t e g o r i e s  o f  

s t i m u l i :  Those w hich  seemed " n a t u r a l l y "  t o  hav e  i n f l u e n c e  

(so m etim es  c a l l e d  u n c o n d i t i o n e d  s t i m u l i  o r  r e i n f o r c e r s )  

and  t h o s e  whose i n f l u e n c e  d e r i v e d  t h r o u g h  a s s o c i a t i o n  w i th  

t h e  fo rm e r  ( c a l l e d  c o n d i t i o n e d  s t i m u l i  o r  c o n d i t i o n e d  

r e i n f o r c e r s ) .  D e m o n s t r a t io n s  o f  c o n t r o l  hav e  a lw ay s  o c c u r r ­

ed w i th  a  s p e c i f i c  and r e s t r i c t e d  t e m p o r a l  r e l a t i o n s h i p  

b e tw een  t h e s e  s t i m u l i  and t h e  b e h a v i o r  m e a s u re d ,  w h e th e r  

i n  t h e  " P a v lo v ia n "  o r  " o p e r a n t "  c a s e s .  I n  b o th  o f  t h e s e  

p a ra d ig m s  t h e  s t i m u l u s - r e s p o n s e  r e l a t i o n s h i p  d e s i g n a t e d  

as  t h e  r e f l e x  s e r v e d  a s  a  u n i t  o f  a n a l y s i s  and p r o v id e d  a 

b a s i s  f o r  a  s y s t e m a t i c  fram ew ork  w i t h i n  w h ich  b e h a v i o r a l  

d a t a  from  v a r i o u s  s o u r c e s  c o u ld  be  p l a c e d .

W hile  a common s t i m u l u s - r e s p o n s e  ( r e f l e x )  t e r m in o lo g y  

was a p p l i e d  t o  b o th  o p e r a n t  and P a v lo v ia n  p a r a d ig m s , t h e r e  

seem ed a t  t h e  same t im e  t o  be  i r r e c o n c i l a b l e  d i f f e r e n c e s  

b e tw een  t h e  tw o . The f i r s t ,  and t h e o r e t i c a l l y  l e s s  d e f e h s -  

a b l e  d i s t i n c t i o n  c o n c e rn e d  t h e  r e s p o n s e s  w h ich  w ere  s e n s i ­

t i v e  t o  e ac h  p r o c e d u r e .  P a v lo v ia n  p r o c e d u r e s  w ere  a p p l i c a b l e  

o n ly  t o  b e h a v io r s  c o r r e l a t e d  w i t h  s p e c i f i c  e l i c i t i n g  s t i m u l i ,  

t o  r e s p o n s e s  made by g la n d s  o r  sm ooth  m u s c l e s ,  and m e d ia te d  

by t h e  a u to n o m ic  n e rv o u s  sy s te m  ( S k i n n e r ,  1938 p .  1 1 2 ) .



O p eran t  p r o c e d u r e s  w ere  e f f e c t i v e  o n ly  i n  c o n t r o l l i n g  r e ­

s p o n s e s  o f  t h e  s k e l e t a l  o r  s t r i a t e  m u s c l e s ,  w h ich  w ere  med­

i a t e d  by t h e  c e n t r a l  n e rv o u s  s y s te m ,  and w h ich  w ere  " e m i t t e d "  

i n  t h e  a b se n c e  o f  an i d e n t i f i a b l e  e l i c i t i n g  s t i m u l u s  ( S k i n n e r ,  

1938 p .  2 1 ) .  Many t h e o r e t i c a l  o b j e c t i o n s  have  b e en  made t o  

t h i s  d ic h o to m y ,  f o r  ex am p le :  a )  any s t i m u l u s  e v e n t  must a f f e c t  

a l l  t y p e s  o f  r e s p o n s e s  s i n c e  s e v e r a l  r e s p o n s e s  may o c c u r  

s i m u l t a n e o u s l y ;  b )  from  a b e h a v i o r a l  p o i n t  o f  v ie w ,  a  r e s p o n s e  

c a n n o t  be s a i d  t o  be m e d ia te d  s o l e l y  by t h e  au to n o m ic  n e rv o u s  

sy s te m  t o  t h e  e x c l u s i o n  o f  t h e  c e n t r a l  n e rv o u s  s y s te m ,  and 

v i c e  v e r s a ;  c) t h e  d i s t i n c t i o n  b e tw een  " e l i c i t a t i o n "  and 

" e m is s io n "  o f  a  r e s p o n s e  i s  n o t  c l e a r  ( S c h o e n f e ld ,  1 9 7 2 ) .

On t h e  e m p i r i c a l  s i d e  o f  t h e  i s s u e  e x i s t  d e m o n s t r a t i o n s  o f  

t h e  c o n t r o l  by o p e r a n t  p r o c e d u r e s  o f  r e s p o n s e s  once th o u g h t  

o f  a s  e x c l u s i v e l y  s u s c e p t i b l e  t o  t h e  P a v lo v ia n  p r o c e d u r e  

( M i l l e r ,  1969 ; Klmmel and H i l l ,  i 9 6 0 ) .  T hese  d e m o n s t r a t i o n s ,  

h o w e v er ,  beg  t h e  r e d u c t i o n i s t  q u e s t i o n  by a ssu m in g  from  t h e  

o u t s e t , a . , fu n d a m e n ta l  o p e r a t i o n a l  d i f f e r e n c e  b e tw een  t h e  p a r a ­

d ig m s ,  e x a c t l y  t h e  o p p o s i t e  o f  t h e  r e d u c t i o n i s t  g o a l  (S ch o en ­

f e l d ,  1 9 7 2 ) .  I n  any c a s e ,  w h e th e r  one f i n d s  one o r  a n o t h e r  

s o u r c e  o f  e v id e n c e  c o n v i n c i n g ,  t h e  r e s p o n s e  d i s t i n c t i o n  

b e tw een  t h e  c o n d i t i o n i n g  p a ra d ig m s  c a n n o t  be  s u p p o r t e d .

The sec o n d  m a jo r  d i s t i n c t i o n  b e tw ee n  t h e  two ty p e s  o f  

c o n d i t i o n i n g  i s  b a s e d  on a p p a r e n t l y  b a s i c  d i f f e r e n c e s  i n  t h e



7.

r u l e s  g o v e r n in g  t h e  o c c u r r e n c e  o f  s t i m u l u s  e v e n t s ,  I . e . ,  t h e  

In d e p e n d e n t  v a r i a b l e  o p e r a t i o n s .  I t  I s  t h e  r e s o l u t i o n  o f  

t h e s e  p r o c e d u r a l  d i s p a r i t i e s ,  I f  t h i s  I s  In d e e d  p o s s i b l e ,  

w h ich  w i l l  a c c o m p lis h  t h e  r e d u c t i o n  ( S c h o e n f e ld ,  1 9 7 2 , 1971* 

1970 , 1 9 6 6 ) .

The p r e s e n t  work I s  an a t t e m p t  t o  I d e n t i f y  a  s e t  o f  

in d e p e n d e n t  v a r i a b l e s  common t o  t h e  P a v lo v ia n  and o p e r a n t  

p a ra d ig m s .  Any p a r t i c u l a r  p r o c e d u r e  ( o p e r a n t ,  P a v l o v i a n ,  

o r  w h a te v e r )  c o u ld  th e n  be d e f i n e d  as a  s p e c i f i c  c o m b in a t io n  

o f  p a r t i c u l a r  v a lu e s  o f  in d e p e n d e n t  v a r i a b l e s  draw n from  

t h e  same c o n t in u o u s  p a r a m e t e r s .  When t h i s  i s  a c c o m p l i s h e d ,  

e a c h  "p a rad ig m "  becom es a  v a r i a t i o n  o f  a  s i n g l e  u n d e r l y i n g  

o p e r a t i o n .

R ecen t a t t e m p t s  t o  s y s t e m a t i z e  t h e  p r o c e d u r a l  v a r i a b l e s  

o f  c o n d i t i o n i n g  i n  te rm s  o f  t h e  t e m p o r a l  r e l a t i o n s h i p s  among 

s t i m u l u s  e v e n t s ,  as  w e l l  a s  b e tw een  s t i m u l u s  e v e n t s  and 

b e h a v i o r  ( S c h o e n f e ld ,  C o le ,  B l a u s t e i n ,  L a c h t e r ,  M a r t in  and 

V ic k e r y ,  1972) p r o v id e  a  fram ew ork  d e s c r i b i n g  t h e  c o n t in u o u s  

in d e p e n d e n t  v a r i a b l e s  m a n ip u la te d  i n  t h e  p r e s e n t  s t u d y . 1

The u se  o f  a  r e f l e x  m odel h a s  s p e c i f i c  m ean ing  i n  te rm s  

o f  t h e  r e l a t i o n s h i p  b e tw ee n  t h e  s t i m u l u s  and r e s p o n s e .  The 

te r m  " r e f l e x "  i s  u s e d  t o  d e s c r i b e  a  s t i m u l u s - r e s p o n s e  r e l a ­

t i o n s h i p  i n  w hich  R r e l i a b l y  f o l lo w s  S c l o s e l y  i n  t i m e ,  w i th  

t h e  added  i m p l i c a t i o n  o f  a  p h y s i o l o g i c a l  c o n n e c t io n  b e tw een



t h e  two ( S k i n n e r ,  1 9 3 1 ) .  I n  t h e  P a v lo v ia n  c o n d i t i o n i n g  p a r a ­

digm a n e u t r a l  s t i m u l u s  i s  p a i r e d  w i th  an  e l i c i t i n g  s t i m u l u s ,  

w i th  t h e  r e s u l t  t h a t  t h e  r e f l e x i v e  b e h a v i o r  o c c u r s  some t im e  

s h o r t l y  t h e r e a f t e r .  P a v lo v  was w i l l i n g  t o  sa y  t h a t  a  "new 

r e f l e x "  h ad  b e en  a c q u i r e d  when a  r e l i a b l e  t e m p o r a l  r e l a t i o n ­

s h i p  d e v e lo p e d  b e tw een  t h e  o r i g i n a l l y  n e u t r a l  s t i m u l u s  and 

a  r e s p o n s e  t h a t  was s i m i l a r  t o  t h e  r e s p o n s e  w hich  i n i t i a l l y  

o c c u r r e d  o n ly  a f t e r  t h e  p r e s e n t a t i o n  o f  t h e  e l i c i t i n g  s t i m u l u s .  

A p a r a l l e l  b u t  h y p o t h e t i c a l  c o n n e c t io n  b e tw een  t h e  new S and 

R a c t e d  a s  t h e  l o g i c a l  a g e n t  o f  m e d i a t i o n .  T h is  new r e f l e x  

w a s ,  h o w e v er ,  a c q u i r e d  o n ly  u n d e r  c o n d i t i o n s  i n  w h ich  t h e  

n e u t r a l  s t i m u l u s  p r e c e d e d  b o t h  t h e  e l i c i t i n g  s t i m u l u s  and 

t h e  u n c o n d i t i o n e d  r e s p o n s e  by a  b r i e f  i n t e r v a l  o f  t i m e .  The 

r e l i a b i l i t y  o f  t h e  r e l a t i o n s h i p  b e tw ee n  t h e  e l i c i t i n g  s t i m u l u s  

and t h e  u n c o n d i t i o n e d  r e s p o n s e  made t h i s  c o n d i t i o n  e a s y  t o  

a c h i e v e ;  E m e re ly  h a d  t o  s p e c i f y  an i n t e r v a l  o f  t im e  b e tw een  

t h e  p r e s e n t a t i o n  o f  t h e  two s t i m u l i ,  and  t h e  r e s p o n s e  would 

f o l l o w  a t  t h e  " p r o p e r "  t im e  a u t o m a t i c a l l y .

When T h o rn d ik e  b eg an  t h e  s tu d y  o f  " v o l u n t a r y "  b e h a v i o r ,  

he n o t e d  i n  t h e  Law o f  E f f e c t  t h a t  t h e  te m p o r a l  r e l a t i o n s h i p  

b e tw een  r e s p o n s e  and  s t i m u l u s  was a  m a jo r  v a r i a b l e  i n  t h e  

a c q u i s i t i o n  o f  c o n t r o l  by S : r e s p o n s e s  " . . . w h i c h  a r e  a c ­

com panied  o r  c l o s e l y  f o l lo w e d  by s a t i s f a c t i o n . . . w i l l  be  more 

l i k e l y  t o  r e c u r . . . "  ( T h o r n d ik e ,  1911 p . 2 4 4 ) .  A d h e r in g  t o
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a  r e f l e x  m o d e l ,  T h o rn d ik e  s a i d  t h e  " c o n n e c t io n  b e tw een  R 

and S was b e i n g  "s tam p e d  i n "  w h en ev er  t h e  c o r r e c t  R-S 

s e q u e n c e  i n  t im e  o c c u r r e d .  A r ra n g in g  t h e  o c c u r r e n c e  o f  t h i s  

t e m p o ra l  s eq u e n c e  i n  t h e  c a s e  o f  " v o l u n t a r y "  b e h a v i o r  w as ,  

h o w e v er ,  n o t  s o  e a s i l y  a c h ie v e d  a s  i n  t h e  P a v lo v ia n  c a s e .  

V o lu n ta r y  b e h a v i o r  h a s  b een  d e f i n e d  a s  b e h a v i o r  f o r  w hich  

a  r e l i a b l e  a n t e c e d e n t  s t i m u l u s  c a n n o t  be i d e n t i f i e d  ( S k i n n e r ,  

1938 p . 2 0 ) ,  m aking  any s t i m u l u s - s t i m u l u s  p a i r i n g  i m p o s s i b l e .  

I n s t e a d ,  T h o rn d ik e  a r r a n g e d  t h e  e f f e c t i v e  s e q u e n c e  i n  t im e  

by a s s i g n i n g  t o  R t h e  pow er t o  p ro d u c e  t h e  s t i m u l u s ,  th u s  

a s s u r i n g  t h a t  S o c c u r r e d  o n ly  a f t e r  R had  o c c u r r e d .  The 

p r o d u c t i o n  o f  t h e  s t i m u l u s  by t h e  r e s p o n s e  was i n t e r p r e t e d  

as  s e r v i n g  t h e  same c o n n e c t iv e  f u n c t i o n  a s  t h e  h y p o th e s i z e d  

p h y s i o l o g i c a l  c o n n e c t io n  b e tw ee n  CR and CS i n  t h e  P a v lo v ia n  

r e f l e x  ( S c h o e n f e l d ,  C o le ,  Lang and M an k o ff ,  1973)* S k in n e r  

(1 9 3 8 ,  1931) was a l s o  co m m itted  t o  t h e  r e f l e x  m odel i n  t h e  

d e s c r i p t i o n  o f  " v o l u n t a r y  b e h a v i o r ,  a  f a c t  c l e a r l y  s e e n  i n  

h i s  n o t a t i o n  "s_.R" t o  i n d i c a t e  h i s  c o n v i c t i o n  t h a t  some 

s t i m u l u s  ( a l b e i t  u n i d e n t i f i a b l e )  d i d  p r e c e d e  t h e  o c c u r r e n c e  

o f  an  o p e r a n t .  I n  d e s c r i b i n g  t h e  P a v lo v ia n  and  T h o r n d ik ia n  

p r o c e d u r e s ,  S k in n e r  n o t e d  w hat he c o n s id e r e d  t o  be a  c r u c i a l  

d i f f e r e n c e  b e tw een  t h e  tw o: "The e s s e n c e  o f  Type S [P a v lo v ­

i a n ]  i s  t h e  s u b s t i t u t i o n  o f  one s t i m u l u s  f o r  a n o t h e r . . . i t  

p r e p a r e s  t h e  o rg a n is m  [ f o r  t h e  s t i m u l u s ] . . . t h e  c o n d i t i o n e d  

r e s p o n s e  o f  Type R [ o p e r a n t ]  d o es  n o t  p r e p a r e  f o r  t h e  r e i n ­

f o r c i n g  s t i m u l u s ,  i t  p ro d u c e s  i t "  ( S k i n n e r ,  1938 p . 1 1 1 ) .



W ith  t h i s  em p h as is  on t h e  p r o d u c t i o n  o f  t h e  s t i m u l u s  by t h e  

r e s p o n s e ,  S k in n e r  (1938) r e s t a t e d  t h e  Law o f  E f f e c t  as t h e  

c o n c e p t  o f  c o n t in g e n c y .

The f i r s t  a n a l y s i s  o f  t h e  p r o d u c t i o n  r e q u i r e m e n t  was 

S k i n n e r ' s  (1948 ) d e m o n s t r a t i o n  o f  " s u p e r s t i t i o u s "  c o n d i t i o n ­

i n g .  P ig e o n s  w h ich  w ere  ex p o se d  t o  p e r i o d i c  fo o d  p r e s e n t a ­

t i o n s  made w i t h o u t  r e f e r e n c e  t o  t h e i r  b e h a v i o r  n o n e t h e l e s s  

d e v e lo p e d  s t a b l e  r e p e t i t i v e  b e h a v i o r  p a t t e r n s  d u r i n g  t h e  

i n t e r - f o o d  i n t e r v a l s .  T h is  r e s u l t  c o u ld  have  b een  i n t e r p r e t ­

ed  a s  a  d e m o n s t r a t i o n  o f  o p e r a n t  c o n d i t i o n i n g  w i th o u t  any 

c o n t in g e n c y .  S k in n e r  ( 1 9 4 8 ) ,  h o w e v e r ,  c h o se  i n s t e a d  t o  

c o n c lu d e  t h a t  an e f f e c t i v e  c o n t in g e n c y  was r e l i a b l y  e s t a -
TD

b l i s h e d ,  b a s e d  on a c c i d e n t a l  t e m p o r a l  s e q u e n c e s  o f  R and S : 

"To s a y  t h a t  a  r e i n f o r c e m e n t  i s  c o n t i n g e n t  upon a  r e s p o n s e  

may mean n o t h i n g  more th a n  t o  sa y  t h a t  i t  f o l l o w s  t h e  

r e s p o n s e . . .  c o n d i t i o n i n g  o c c u r s  p re s u m a b ly  b e c a u s e  o f  t h e  

o r d e r  and  p r o x i m i t y  o f  r e s p o n s e s  and  r e i n f o r c e m e n t "  ( S k i n n e r ,  

1948 p . l 6 8 ) ,  I n  t h i s  wajr.^Skinner c o u ld  e x p l a i n  t h e  

s y s t e m a t i c  change  i n  b e h a v i o r  by a ssu m in g  t h a t  some b e h a v i o r  

m ust h av e  p r e c e d e d  t h e  fo o d  i n  t h e  c o r r e c t  t e m p o r a l  p o s i t i o n  

t o  be a f f e c t e d  by t h e  r e i n f o r c e r  and  em erge a s  t h e  c o n d i t i o n ­

ed  r e s p o n s e .  H ow ever, a s  L a c h t e r ,  C ole  and  S c h o e n f e ld  (1971) 

h av e  p o i n t e d  o u t ,  t h i s  m anner o f  r e d e f i n i n g  c o n t in g e n c y  

w eakens t h e  c o n c e p t ,  m aking  any d i s t i n c t i o n  b e tw ee n  c o n t i n ­

g e n t  and  n o n - c o n t i n g e n t  s c h e d u le s  i m p o s s i b l e ,  c e r t a i n l y  n o t



S k i n n e r ' s  o b j e c t i v e .  I n s t e a d  a  two p a r t  d e f i n i t i o n ,  t a k ­

in g  i n t o  a c c o u n t  b o t h  o f  S k i n n e r ' s ,  p o in t s ,  can  be  s u g g e s t e d .  

C o n tin g e n cy  i s  t h e  c o m b in a t io n  o f  two p r i n c i p l e ' s  : 1) t h e  

te m p o r a l  r e l a t i o n s h i p  w h ich  s p e c i f i e s  t h a t  t h e  r e s p o n s e  to . 

be c o n d i t i o n e d  i s  f o l l o w e d  im m e d ia te ly  by t h e  ' r e i n f o r c e r  

( Im m ed iacy ) ,  ..and 2) R i s  n e c e s s a r y  t o  p ro d u c e  SR ( p r o d u c ­

t i o n )  .

W hile  a  c a s e  m ig h t  s e e m in g ly  be made f o r  t h e  im p o r ta n c e  

o f  p r o d u c t i o n  i n  d e t e r m in in g  t h e  to p o g r a p h y  o f  t h e  b e h a v io r  

t o  be  c o n d i t i o n e d ,  a  num ber o f  d e m o n s t r a t i o n s  e x i s t  i n  w h ich  

t h e  r e s p o n s e  t o  be  a c q u i r e d  f o l l o w i n g  n o n - c o n t i n g e n t  r e i n ­

fo rc e m e n t  p r o c e d u r e s  was i d e n t i f i e d  i n  ad v an ce  o f  t h e  n o n -  

c o n t i n g e n t  p r o c e d u r e  (R o s e n b e rg ,  1 9 7 3 ; Brown and J e n k i n s ,  

1 9 6 8 ) .  T hese  r e s u l t s  p ro d u c e  w ha t S c h o e n fe ld '  e t '  :a l (1972) 

hav e  c h a r a c t e r i z e d  a s  an a p p a r e n t  c o n t r a d i c t i o n  i n  t e r m s : 

" t h e  ' s u p e r s t i t i o u s '  c o n d i to n ' in g  o f  a  p r e - s e l e c t e d  R"

( p . 157) w h ich  f o r c e s  b e h a v i o r  t h e o r y  t o  r e c o g n i z e  t h a t  t h e  

p r o d u c t i o n  r e q u i r e m e n t  o f  c o n t in g e n c y  i s  n o t  among th e  

n e c e s s a r y  p a r a m e te r s  o f  c o n d i t i o n i n g  ( S c h o e n f e l d ,  C o le ,

Lang and  M an k o ff ,  1 9 7 3 ) .

Commonly t h e  p r o c e d u r e  f o r  co m p ar in g  " c o n t i n g e n t "  and 

" n o n - c o n t i n g e n t "  s c h e d u le s  i n  t h e i r  a b i l i t y  t o  m a i n t a i n  

b e h a v i o r  h a s  b een  t o  s w i t c h  from  some o n g o in g  c o n t i n g e n t  

p r o c e d u r e  t o  a  n o n - c o n t i n g e n t  one ( L a c h t e r ,  C ole  and



and S c h o e n f e ld ,  1971; L a c h te r . ,  1970;. Z e l l e r ,  1968 ;

H e r r n s t e i n ,  1966 ; S k i n n e r ,  1 9 3 8 ) .  A l l  o f  t h e s e  s t u d i e s  r e ­

p o r t  a  s u b s t a n t i a l  d e c r e a s e  i n  r e s p o n s e  r a t e  on t h e  n o n ­

c o n t i n g e n t  s c h e d u le .  A s i n g l e  c r i t i c a l  a s s u m p t io n  u n d e r ­

l i e s  t h e s e  s t u d i e s ,  ’w h e th e r  t h e y  i n v o lv e  ' s w i tc h in g  t o  a 

n o n - c o n t i n g e n t  s c h e d u le  w i t h  a  s i m i l a r  i n t e r - r e i n f o r c e m e n t ­

t im e  ( I S 1̂ )  d i s t r i b u t i o n  ( H e r r n s t e i n ,  1966 ; S k i n n e r ,  1938) 

o r  t o  a  s c h e d u le  w i th  a  d i f f e r e n t  IS RT d i s t r i b u t i o n  from  

t h e  b a s e l i n e  s c h e d u le  ( L a c h t e r ,  Cole and S c h o e n f e l d ,  1971; 

L a c h t e r ,  1970 ; Z e l l e r ,  1 9 6 8 ) .  The common a s s u m p t io n  i s  

t h a t  t h e  o n ly  im p o r t a n t  v a r i a b l e  b e in g  m a n ip u la te d  by t h e  

s w i t c h  from  c o n t i n g e n t  t o  n o n - c o n t i n g e n t  s c h e d u le s  i s  t h e  

p r o d u c t i o n  r u l e  o f  t h e  c o n t in g e n c y .  T h i s ,  h o w e v e r ,  i s  no t" ,  

t h e  c a s e .  I n  a l l  o f  t h e  s t u d i e s  m e n t io n e d ,  t h e  b a s e l i n e  

s c h e d u le  was one  ’ i n  w h ich  t h e  r e i n f o r c e r  im m e d ia te ly  

f o l l o w e d  t h e  r e s p o n s e  w h ich  p ro d u c e d  i t . .  By e l i m i n a t i n g  

t h e  power o f  t h e  r e s p o n s e  t o  p ro d u c e  t h e  r e i n f o r c e r , t h e  

im m e d ia te  t e m p o r a l  r e l a t i o n s h i p  b e tw een  R and SR c o u ld  no 

l o n g e r  be  m a i n t a in e d .  S in c e  p r o d u c t i o n  and im m ediacy  a r e  

i n s e p a r a b l e  i n  t h e  s c h e d u l e s  u sed  i n  t h i s  g ro u p  o f  s t u d i e s ,  

c o n c lu s io n s  drawn from  them  a b o u t  t h e  power o f  t h e  p r o d u c t i o n  

r u l e  a lo n e  m ust be exam ined  f u r t h e r  i n  a  s i t u a t i o n  w hich  

a l lo w s  f o r  s e p a r a t e  c o n t r o l  o v e r  b o th  e le m e n ts  o f  c o n t in g e n c y .

A d d i t i o n a l  s u p p o r t  f o r  t h e  v iew  t h a t  t h e  two e lem en ts .
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o f  c o n t in g e n c y  m ust be s e p a r a t e d  f o r  a  c o m p le te  a n a l y s i s  

comes from  t h e  o b s e r v a t i o n  t h a t  e x p o s u re  t o  n o n - c o n t i n g e n t  

r e i n f o r c e m e n t  does  n o t  u n i v e r s a l l y  r e s u l t  i n  low t o  z e r o  

r e s p o n s e  r a t e .  N e u r in g e r  (1970) r e p o r t s  s u b s t a n t i a l  r e ­

sp o n d in g  u n d e r  a  n o n - c o n t i n g e n t  p r o c e d u r e  f o l l o w i n g  ex ­

p o s u re  t o  o n ly  t h r e e  c o n t i n g e n t  r e i n f o r c e m e n t s .  The n o n -  

c o n t i n g e n t  s c h e d u le  was i n i t i a t e d  w i t h  a  s h o r t  mean IS RT 

w h ich  was g r a d u a l l y  i n c r e a s e d ,  w h i l e  r e s p o n d in g  was m a in ­

t a i n e d .  Cole (1971) and  S c h o e n f e ld ,  C o le ,  Lang and M ankoff 

( 1 9 7 3 ) ,  a f t e r  g r a d u a l l y  i n c r e a s i n g  t h e  p r o p o r t i o n  o f  n on ­

c o n t i n g e n t  r e i n f o r c e r s ,  fo u n d  " . . . m a i n t e n a n c e  o f  t h e  R 

t h a t  had  b e e n  im m e d ia te ly  r e i n f o r c e d  o c c u r r e d  o n ly  when an 

R was i n c l u d e d  i n  t h e  p a t t e r n  o f  b e h a v i o r s  w h ich  s t a b i l i z e d  

b e tw ee n  s u c c e s s i v e  SRs on t h e  n o n - c o n t i n g e n t  s c h e d u le "  

( S c h o e n f e l d ,  e t  a l ,  1973 p . 1 7 0 ) .  T h is  o b s e r v a t i o n  l e a d s  

t o  t h e  c o n c l u s i o n  t h a t  t h e  i n t r o d u c t i o n  o f  n o n - c o n t i n g e n t  

r e i n f o r c e r s  w ould  r e s u l t  i n  l i t t l e  d i s r u p t i o n  i n  t h e  b e ­

h a v i o r  s e q u e n c e  o n ly  when t h e  p a t t e r n  o f  b e h a v i o r  i n i t i a l l y  

c o n t r o l l e d  by t h e  c o n t i n g e n t  s c h e d u le  i n c l u d e d  b e h a v i o r s  i n  

a d d i t i o n  t o  R im m e d ia te ly  b e f o r e  SR.

T h e re  i s  an e x i s t i n g  s e t  o f  s c h e d u le s  o f  s t i m u l u s  

p r e s e n t a t i o n  w h ich  do es  a l lo w  f o r  b e h a v i o r s  o t h e r  t h a n  R 

( c a l l e d  " n o t - R " , find s y m b o l iz e d  a s  Jt, [ S c h o e n f e ld  and 

P a rm e r ,  1 9 7 0 ])  t o  o c c u r  im m e d ia te ly  b e f o r e  t h e  r e i n f o r c e r .



T hese  a r e  d e la y  o f  r e i n f o r c e m e n t  s c h e d u l e s .  V a r i a b l e  D elay  

( S c h o e n f e ld  a t  a l ,  1973 , E x p t .  1) s c h e d u le s  r e q u i r e  one  

r e s p o n s e  I n  e ac h  t im e  c y c le  ( T ) ,  b u t  t h e  r e i n f o r c e r ,  i n s t e a d  

o f  o c c u r r i n g  im m e d ia te ly  f o l l o w i n g  t h e  q u a l i f i e d  R, o c c u r s  

a t  t h e  end  o f  T. The r e q u i r e d  r e s p o n s e  can  o c c u r  a t  any 

t im e  d u r i n g  T and can  be f o l l o w e d  by K im m e d ia te ly  b e f o r e  SR.

The u s e  o f ' d e l a y  s c h e d u le s  as a  b a s e l i n e  a g a i n s t  w h ich  

t o  a s s e s s  t h e  e f f e c t s  o f  n o n - c o n t in g e n c y  e l i m i n a t e s  t h e  

o b j e c t i o n  r a i s e d  t o  t h e  p r e v i o u s  g roup  o f  s t u d i e s  ( L a c h t e r ,  

e t  a l ,  19 7 1 ; L a c h t e r ,  1970; Z e i l e r ,  1 9 6 8 ; H e r r n s t e i n ,  1 9 6 6 ; 

S k i n n e r ,  1 9 3 8 ) .  I n  b o th  c o n t i n g e n t  and n o n - c o n t i n g e n t  p h a s e s  

o f  t h i s  p r o c e d u r e ,  t h e  r e s p o n s e - r e i n f o r c e r  i n t e r v a l  can  t a k e
■p

t h e  same v a l u e s .  R e s p o n s e - r e i n f o r c e r  i n t e r v a l  (R -Sn i n t e r v a l )  

i s  d e f i n e d  a s  t h e  p e r i o d  o f  t im e  from  t h e  l a s t  r e s p o n s e  

b e f o r e  r e i n f o r c e m e n t  t o  t h e  o c c u r r e n c e  o f  t h e  r e i n f o r c e r .

D elay  o f  r e i n f o r c e m e n t  s c h e d u le s  a l lo w  f o r  t h e  e a sy  s e p a r a t i o n  

o f  t h e  two e le m e n ts  o f  t h e  c o n t in g e n c y  r u l e ,  p r o d u c t i o n  and 

R-SR c o n t i g u i t y .  Lang and  M ankoff ( S c h o e n f e ld ,  e t  a l ,  1 9 7 3 ,  

E x p t .  2) s w i t c h e d  from  a  VD s c h e d u le  t o  a  n o n - c o n t i n g e n t  

s c h e d u le  o f  i d e n t i c a l  IS^T d i s t r i b u t i o n  and  found^ a f t e r  

55 day s  o f  e x p o s u r e ,  no change i n  r e s p o n s e  r a t e .  T h is  

f i n d i n g  i s  f u r t h e r  e v id e n c e  t h a t  t h e  p r o d u c t i o n  o f  SR by R 

i s  n o t  n e c e s s a r y  t o  m a i n t a i n  t h e  c o n t r o l  w h ich  SR e x e r t s  

o v e r  R, and  t h a t  i n s t e a d ,  t h i s  c o n t r o l  m ust be  w i t h i n  t h e



p
te m p o r a l  r e l a t i o n s h i p  o f  R and  S .

T h e re  h a s  b e e n  a  s u g g e s t i o n  ( S c h o e n f e ld  and  P a rm e r ,  

1970 ) f o r  a  r e d i n i t i o n  o f  c o n t in g e n c y  I n  o r d e r  t o  p ro d u c e  

a  co n tin u u m  o f  r e l a t i o n s h i p s  b e tw een  Rs and  SRs w hich  

e l i m i n a t e s  t h e  n e c e s s i t y  o f  d i s t i n g u i s h i n g  be tw een  c o n ­

t i n g e n t  and n o n - c o n t i n g e n t  s c h e d u l e s .  E v e ry  s c h e d u le  o f  

r e i n f o r c e r  p r e s e n t a t i o n  can  be c h a r a c t e r i z e d  by t h e  d e g re e  

o f  v a r i a b i l i t y  w h ich  i t  a l lo w s  i n  t h e  R-SR i n t e r v a l  d i s t r i ­

b u t i o n  ( S c h o e n f e ld ,  e t  a l ,  1 9 7 3 ) .  S c h e d u le s  o f  im m ed ia te  

r e i n f o r c e m e n t  s e t  b o th  t h e  u p p e r  and lo w e r  l i m i t s  o f  t h i s  

d i s t r i b u t i o n  a t  z e r o ,  w h i l e  n o n - c o n t i n g e n t  and v a r i a b l e  and 

random  d e la y  s c h e d u le s  a l lo w  f o r  maxima e q u a l  t o  t h e  IS RT 

and m inim a e q u a l  t o  z e r o .  F ix e d  D elay  ( P e r s t e r ,  1953) 

s c h e d u le s  s e t  b o th  maximum and minimum R-SR i n t e r v a l s  e q u a l  

t o  t h e  d e la y  v a l u e .  S c h o e n f e ld  and P a rm er  (1970) d e f i n e  

c o n t in g e n c y  a s  any c a s e  i n  w h ich  a  c o n d i t i o n a l  p r o b a b i l i t y  

e x i s t s  b e tw een  Rs and  S^s i n  t h e i r  t e m p o r a l  s e q u e n c e ,  

c a u s in g  t h e  d i s t r i b u t i o n  o f  SRs i n  t im e  t o  depend  on t h e  

d i s t r i b u t i o n  o f  Rs i n  t i m e .  The f o r e g o i n g  c o n d i t i o n a l  

p r o b a b i l i t y  s t a t e m e n t  [£ (S R(R)J can  be s p e c i f i e d  t e m p o r a l l y  

i n  te rm s  o f  t h e  u p p e r  and lo w e r  l i m i t s  o f  t h e  R-SR i n t e r v a l  

d i s t r i b u t i o n  w h ich  a r e  p ro d u c e d  by a  g iv e n  s c h e d u l e ,  w i th  

c o n t in g e n c y  s e e n  as  a  l i m i t i n g  c a s e  o f  some n o n - c o n t i n g e n t  

s c h e d u le  ( S c h o e n f e ld ,  e t  a l ,  1 9 7 3 ) .



1 6 .

Any a t t e m p t  t o  s p e c i f y  a  s e t  o f  v a r i a b l e s  common t o  

t h e  o p e r a n t  and r e s p o n d e n t  p a ra d ig m s  m ust I n c l u d e  a  s y s te m ­

a t i c  a p p ro a c h  t o  p r o c e d u r e s  I n  w h ich  s t i m u l i  I n  a d d i t i o n  

t o  t h e  r e l n f o r c e r  a r e  p r e s e n t e d .  A l l  p r o c e d u r e s  w hich  i n ­

c lu d e  b o th  a n e u t r a l  s t i m u l u s  (S1̂ ) and  a  r e l n f o r c e r  

[ p r o c e d u r e s  o f  s t i m u l u s  d i s c r i m i n a t i o n  ( S k i n n e r ,  1 9 3 8 ) ,  

c o n d i t i o n e d  r e i n f o r c e m e n t  ( K e i l e h e r  and  G o l lu b ,  1962 ;

S k i n n e r ,  1 9 3 8 ) ,  s e n s o r y  s u p e r s t i t i o n  (Morse and S k i n n e r ,  

1957)*  and  t h e  P a v lo v ia n  t r a c e  an d  d e la y  p r o c e d u r e s  ( P a v lo v ,  

1 9 2 8 ) ]  can  be  c h a r a c t e r i z e d  a s  t h e  c o n c u r r e n t  o p e r a t i o n  o f  

two s c h e d u le s  o f  s t i m u l u s  i n t r u s i o n ,  one f o r  t h e  r e l n f o r c e r  

and t h e  o t h e r  f o r  t h e  n e u t r a l  s t i m u l u s .  A l i m i t e d  num ber . 

o f  r e l a t i o n s h i p s  a r e  g e n e r a t e d  by t h e s e  two s c h e d u l e s :

1) t h e  t e m p o r a l  r e l a t i o n s h i p  b e tw ee n  t h e  s t i m u l i  (S ^ -S R 

i n t e r v a l ,  o r  " p h a s e  a n g le "  [ M a r t in ,  1 9 7 1 ] ) ;  2) t h e  d e g re e  

o r  c o r r e l a t i o n  b e tw ee n  s t i m u l i  [ j ) (S ^ |sN )  o r  E.(Sn |S r ) ] ;  and

3) t h e  t e m p o r a l  r e l a t i o n s h i p  b e tw ee n  t h e  b e h a v i o r  and t h e  

s t i m u l i  (R -S r  i n t e r v a l  o r  R-S^ i n t e r v a l ) ,  w h ich  h a s  b een  

p r e v i o u s l y  shown t o  be  p a r t  o f  t h e  c o n t in g e n c y .  T hese  t h r e e  

s e t s  o f  v a r i a b l e s  can  be u s e d  t o  d e s c r i b e  any p r o c e d u r e
■o M

w h ich  i n c l u d e s  b o t h  and  S and  c an  th e m s e lv e s  be d e f i n e d  

i n  t e r m s  o f  t h e  b a s i c  p a r a m e te r s  o f  t h e  t - s y s t e m  ( S c h o e n f e l d ,  

C o le ,  e t  a l ,  1 9 7 2 ) .

I n i t i a l  e f f o r t s  t o  subsume d o u b le  s t i m u l u s  i n t r u s i o n



p a ra d ig m s  w i t h i n  t h e  t - s y s t e m  w ere  made by Weissman (1963* 

1 9 61 , 1 9 5 8 ) .  H ow ever, b e c a u s e  o f  l i m i t a t i o n s  w i t h i n  t h e  

s t r u c t u r e  o f  t h e  t - s y s t e m  a t  t h a t  t i m e ,  t h e  c o n t i n u i t y  w hich  

had  b e en  hoped  f o r  was n o t  d e m o n s t r a t e d .  P a rm er and 

S c h o e n f e ld  (1966 a and  b ) ,  i n  what t h e y  c h a r a c t e r i z e d  as 

an  " i r r e d u c i b l y  p r i m i t i v e  p a ra d ig m "  (1966  b ,  p . 1 5 ) ,  i n v e s t ­

i g a t e d  p a r a m e t r i c a l l y  t h e  e f f e c t s  o f  SN- S R i n t e r v a l .  U sing  

F ix e d  I n t e r v a l  60 s e c  a s  t h e  b a s e l i n e  s c h e d u l e ,  a  s t im u lu s  

o f  s i x  sec o n d s  d u r a t i o n  was I n t r u d e d  b o th  " n o n - c o n t i n g e n t l y "  

(1966 a )  and  " c o n t i n g e n t l y "  (1966 b )  i n  s u c c e s s i v e  t e n t h s  

Cff t h e  P I  c y c l e .  I n  b o th  s t u d i e s ,  as  t h e  d i s t a n c e  i n  t im e  

b e tw een  t h e  SR and  t h e  SR i n c r e a s e d ,  ch an g e s  i n  t h e  a p p a r e n t

" f u n c t i o n "  o f  SN from  a d i s c r i m i n a t i v e  s t i m u l u s ,  t o  a
..

c o n d i t i o n e d  r e i n f o r c e r ,  and t h e n  t o  an SA w ere  s e e n .  The 

c o n t i n u i t y  o f  e f f e c t s  a t t r i b u t e d  t o  t h e  n e u t r a l  s t i m u l u s  

c a u se d  P a rm er and  S c h o e n f e ld  (1 966 a )  t o  s u g g e s t  an e x p a n ­

s i o n  o f  t h e  d e f i n i t i o n  o f  " s t i m u l u s  c o n t r o l "  t o  i n c l u d e  t h e  

b e h a v i o r  w hich  p r e c e d e s ,  o c c u r s  w i t h i n  and f o l l o w s  t h e  

s t i m u l u s .  T h is  d e f i n i t i o n  w ould  g e n e r a l i z e  o t h e r s  (Ray and 

S idm an , 1970 ; T e r r a c e ,  1966) w h ich  depend  upon a  s i n g l e  

r e l a t i o n s h i p  be tw een  an a n t e c e d e n t  s t i m u l u s  and  r e s p o n d in g .  

U sin g  t h i s  d e f i n i t i o n ,  a  s i n g l e  I n t r u d e d  s t i m u l u s  m ig h t  

s im u l t a n e o u s l y  be c o n s id e r e d  a  c o n d i t i o n e d  r e l n f o r c e r  f o r  

b e h a v i o r  w h ich  o c c u r r e d  b e f o r e  t h e  s t i m u l u s  and  as an S®



f o r  b e h a v i o r  w hich  o c c u r r e d  d u r in g  o r  f o l l o w i n g  t h e  s t i m u l u s .

F o l lo w in g  r e f i n e m e n t s  i n  t h e  t - s y s t e m  (F a rm e r ,  1 9 6 3 , 

1 9 6 2 ) ,  i t  was p o s s i b l e  t o  exp an d  t h e  i n t r u d e d  s t i m u l u s  d e s i g n  

o f  F a rm er  and S c h o e n f e ld  (1966 a  and b )  t o  i n v e s t i g a t e  

p a r a m e t r i c a l l y  b o th  p h a se  a n g le  and p r o b a b i l i t y  o f  SR and SN 

( M a r t i n ,  1 9 ? 1 ) .  T h is  e x p a n s io n  o f  t h e  i n t r u d e d  s t i m u l u s  

d e s i g n  c a n ,  a t  v a r i o u s  e x p e r i m e n t a l  p o i n t s ,  be  i d e n t i f i e d  

w i t h  a  v a r i e t y  o f  s t i m u l u s  c o n t r o l  p r o c e d u r e s ,  i n c l u d i n g  

d i s c r i m i n a t i o n ,  c o n d i t i o n e d  r e i n f o r c e m e n t ,  and s e n s o r y  

s u p e r s t i t i o n .

The p r e s e n t  work com bined some o f  t h e  m a jo r  v a r i a b l e s  

o f  t h e  i n t r u d e d  s t i m u l u s  d e s i g n  [£ (S R |S ^ )  and  SN- S R i n t e r v a l ]
ID

w i t h  a  m a n i p u l a t i o n  o f  t h e  R-S^1 c o n t in g e n c y  r e l a t i o n s h i p  

(im m ediacy  and p r o d u c t i o n )  t o  p ro d u c e  a t  s p e c i f i c  v a l u e s ,  

many o p e r a n t  s t i m u l u s  c o n t r o l  p r o c e d u r e s  a s  w e l l  a s  P a v lo v ia n  

t r a c e  and  d e la y  p a ra d ig m s .



19.

METHOD

S u b j e c t s :  E i g h t  c u l l  S l i v e r  K ing p ig e o n s  s e r v e d  a s  s u b j e c t s .

Upon a r r i v a l  I n  t h e  l a b o r a t o r y  t h e  a n im a ls  w ere  a s s i g n e d  

I n d i v i d u a l  c a g e s  and g iv e n  " f r e e ' '  a c c e s s  t o  fo o d  and  w a te r  

f o r  t h i r t y  d a y s ,  t o  d e te r m in e  t h e  a d  l i b i t u m  w e i g h t s .  

F o l lo w in g  t h i s  p e r i o d  t h e  b i r d s  w ere  f e d  l i m i t e d  amounts 

once  e a c h  day  and  r e d u c e d  t o  80# o f  t h e  ad  l i b i t u m  w e i g h t ,  

a t  w h ich  th e y  w ere  m a in t a in e d  f o r  t h e  d u r a t i o n  o f  t h e  e x ­

p e r im e n t  .

A p p a r a t u s : A L e h ig h  V a l l e y  E l e c t r o n i c s  cham ber was u s e d  as

t h e  e x p e r im e n t a l  s p a c e  (Model 1 5 19 , P a n e l  B ) .  An i n - l i n e  

d i s p l a y  u n i t  ( G r a s o n - S t a d l e r , Model E 4 5 8 0 -1 6 /0 )  t r a n s ­

i l l u m i n a t e d  t h e  key  w i t h  r e d ,  g r e e n ,  b l u e  o r  amber l i g h t  

and o c c a s i o n a l l y  w i t h  a  w h i t e  c r o s s  on a  b l a c k  s u r r o u n d .

The c e n t e r  key s e r v e d  a s  operandum ; t h e  o t h e r  two key s  

w ere  r e p l a c e d  w i t h  a i r  c o n d i t i o n e r  f i l t e r  m a t e r i a l  t o  

im prove  v e n t i l a t i o n  ( M a r t i n ,  1 9 7 1 ) .  A " w h i te "  o v e r ­

h e ad  l i g h t  was on a t  a l l  t im e s  e x c e p t  d u r i n g  t h e  3 s e c  

h o p p e r  p r e s e n t a t i o n  o f  m ixed g r a i n s  w h ich  s e r v e d  a s  t h e  

r e i n f o r c e r .

E x p e r im e n ta l  c o n d i t i o n s  w ere  programmed by a  s y s te m  

o f  BRS ( D i g i - B i t )  l o g i c  m o d u le s ,  a  p r e c i s i o n  c lo c k  (BRS MV-

4 ) ,  and p r o b a b i l i t y  g e n e r a t o r s  (BRS P P -1 ) .  D a ta  w ere  r e ­

c o rd e d  on Sodeco im p u ls e  c o u n te r s  and a  G e rb ra n d s  (H a rv a rd  C3)



20.

c u m u la tv ie  r e c o r d e r .

P r o c e d u r e :

1 . Hopper T r a i n i n g  and S h ap in g  -  A l l  s u b j e c t s  w ere  h o p p e r  

t r a i n e d  and sh ap e d  t o  p e c k  a  r e d  i l l u m i n a t e d  k e y .  Re­

in f o r c e m e n t  f r e q u e n c y  was r e d u c e d  from  c o n t in u o u s  r e i n f o r c e ­

ment t o  RI 30 s e c  by i n c r e a s i n g  t h e  d u r a t i o n  o f  t h e  T - c y c l e  

from  z e r o  t o  6 s e c o n d s  and  d e c r e a s i n g  th e '  p v a lu e  from  1 .0  ,

t o  0 .7 0  t o  0 .5 0  and f i n a l l y  t o  0 .2 0 . ,  A l l  s u b j e c t s  w ere  ru n
Ron t h e  RI 30 s e c  s c h e d u le  f o r  20 S s p e r  day f o r  f o u r  day s  

and th e n  s w i tc h e d  im m e d ia te ly  t o  t h e  b a s e l i n e  s c h e d u l e .

2 .  B a s e l i n e  -  The com ponents  o f  t h e  b a s e l i n e  m u l t i p l e  

s c h e d u le  a r e  d iagram m ed i n  T a b le  1 . Each component was i n  

e f f e c t  f o r  10 m in u te s  i n  a  s e s s i o n ,  w i t h  o r d e r  ra n d o m iz ed  

o v e r  d a y s .  The f o u r  s c h e d u le s  c an  be  d i v i d e d  i n t o  two 

c l a s s e s .  In  t h e  RI and P I  s c h e d u le s  r e i n f o r c e r s  a r e  d e ­

l i v e r e d  im m e d ia te ly  f o l l o w i n g  t h e  a p p r o p r i a t e  r e s p o n s e ,  

w h i l e  i n  t h e  two d e la y  s c h e d u le s  (RD and VD), t h e  r e i n f o r c e r s  

a r e  d e l i v e r e d  a t  t h e  end  o f  t h e  T - c y c l e .  The s c h e d u le s  can 

a l s o  be c h a r a c t e r i z e d  by t h e  IS RT d i s t r i b u t i o n s ,  P I  and  VD 

h a v in g  r e l a t i v e l y  f i x e d  d i s t r i b u t i o n s ,  and  RI and  RD h a v in g  

g e o m e t r i c a l l y  d i s t r i b u t e d  IS RTs w i t h  a  mean o f  30 s e c o n d s .

The b a s e l i n e  p r o c e d u r e  was i n  e f f e c t  f o r  a t o t a l  o f  44 

d a y s .  A f o r c e d  b r e a k  f o l lo w e d  t h e  f i r s t  28 s e s s i o n s ;  16 

s e s s i o n s  w ere  t h e n  added  t o  a s s u r e  t h a t  no  s y s t e m a t i c



TABLE 1

F o u r-co m p o n en t M u l t i p l e  S c h e d u le

RI F I  VD RD

S t im u lu s  r e d  g r e e n  amber b l u e

T - c y c l e  6 s e c  30 s e c  30 s e c  6 s e c

£ ( S R) 0 .2 0  1 .0 0  1 .0 0  0 .2 0

SR D e l iv e r y  im m ed ia te  im m e d ia te  end  o f  T end  o f  T



ch an g es  h ad  o c c u r r e d  I n  t h e  b e h a v i o r  a s  a  r e s u l t  o f  t h e  

p a u s e .

3 . The I n t r u d e d  S t im u lu s  -  The was a  w h i t e  c r o s s  on a

b l a c k  s u r r o u n d .  The s t i m u l u s  was p r e s e n t e d  on a  F ix e d  Time

(FT [ Z e l l e r ,  1 9 6 8 ] )  s c h e d u le  i n  e a c h  r e i n f o r c e m e n t  T - c y c l e

a t  a  f i x e d  p o s i t i o n  d e te r m in e d  i n  t h e  f o l l o w i n g  m anner .

E ach  SR T - c y c le  was d i v i d e d  i n t o  s i x  e q u a l  s u b - i n t e r v a l s

o f  5 s e c  d u r a t i o n  I n  t h e  F I  and VD c o m p o n en ts ,  and  o f  1 s e c

d u r a t i o n  i n  RI and RD c o m p o n en ts .  The S1̂  was i n t r u d e d  f o r

t h e  d u r a t i o n  o f  t h e  s u b - i n t e r v a l , e i t h e r  i n  s u b - i n t e r v a l  4

(S ?)  o r  s u b - i n t e r v a l  6 ( S ^ ) .  T h i s  a r ra n g e m e n t  can  be 
4 6

t h o u g h t  o f  as  t h e  c o n c u r r e n t  s c h e d u l i n g  o f  two s t i m u l u s  

e v e n t s ,  and  SR, w i t h  t h e  s c h e d u le  f o r  SN o u t  o f  p h a se  

w i th  t h e  SR s c h e d u le  by 180° (S ^ )  o r  300° ( S g ) .

S u b j e c t s  w ere  d i v i d e d  i n t o  e x p e r i m e n t a l  g ro u p s  as 

f o l l o w s :  t h r e e  s e t s  o f  two b i r d s  w ere  m a tch ed  by b o th  r u n ­

n in g  r a t e  ( t o t a l  r e s p o n s e s / t o t a l  t im e  -  SR t im e  -  PSRP , 

[F a rm e r ,  19631) and t h e  p a t t e r n  o f  r e s p o n d in g  w i t h i n  T -  

c y c l e s  i n  e a c h  o f  t h e  f o u r  component s c h e d u le s  o f  t h e  b a s e ­

l i n e .  One s u b j e c t  f rom  e a c h  p a i r  was t h e n  ran d o m ly  a s s i g n e d

t o  a  t r e a t m e n t  g ro u p  (S^ o r  S ^ ) ,  m aking  t h r e e  s u b j e c t s  i n
4 6

e a c h  g ro u p .  A t h i r d  g ro u p  o f  two s u b j e c t s  was m a in t a in e d  

th r o u g h o u t  t h i s  p o r t i o n  o f  t h e  e x p e r im e n t  on t h e  b a s e l i n e  

s c h e d u le  w i t h o u t  an I n t r u d e d  SN. The i n t r u d e d  s t i m u l u s  

p r o c e d u r e  was i n  e f f e c t  f o r  32 s e s s i o n s .



23.

' N o n - c o n t in g e n t  S c h e d u le s  - -  U sin g  t h e  S c h b e n f e ld  and 

P a rm e r  (1970) d e f i n i t i o n ,  c o n t in g e n c y  was m a n ip u la t e d  by 

v a r y i n g  t h e  d e g re e  o f  i n f l u e n c e  w h ich  t h e  d i s t r i b u t i o n  o f  

r e s p o n s e s  had  on t h e  d i s t r i b u t i o n  o f  r e i n f o r c e r s .  T h is  was 

a c c o m p l is h e d  i n  t h e  f o l l o w i n g  m a n n e r :  f o r  e v e r y  T - c y c l e

i n  e a c h  o f  t h e  f o u r  com ponent s c h e d u l e s ,  a  p r o b a b i l i t y  was 

s e t  t h a t  t h e  c y c l e  c o u ld  c o n t a i n  c o n t i n g e n t  o r  n o n - c o n t i n ­

g e n t  r e i n f o r c e r s .  I n  t h e  e v e n t  t h a t  a  c y c le  c o u ld  c o n t a i n  

o n ly  c o n t i n g e n t  r e i n f o r c e r s ,  t h e  f i r s t  r e s p o n s e  i n  t h e  c y c le  

became e l i g i b l e  f o r  r e i n f o r c e m e n t  a t  t h e  d e s i g n a t e d  r e ­

in f o r c e m e n t  p r o b a b i l i t y .  When a  c y c le  c o u ld  c o n t a i n  o n ly  

n o n - c o n t i n g e n t  r e i n f o r c e r s ,  a  random ly  g e n e r a t e d  n o i s e  

p u l s e  was s u b s t i t u t e d  f o r  a  r e s p o n s e  i n  d e t e r m i n i n g  r e ­

in f o r c e m e n t  i n  t h a t  c y c l e .  In  t h i s  way t h e  i n f l u e n c e  o f  

r e s p o n s e s  on t h e  d i s t r i b u t i o n  o f  r e i n f o r c e r s  was g r a d u a l l y  

d e c r e a s e d ,  w h i l e  t h e  v a r i a b i l i t y  p a t t e r n s  o f  t h e  IS^T 

d i s t r i b u t i o n s  re m a in e d  s i m i l a r  t o  t h o s e  o b t a i n e d  u n d e r  t h e  

f u l l y  c o n t i n g e n t  p ro c e d u re . .  F o u r  p r o b a b i l i t i e s  o f  no n ­

c o n t i n g e n t  c y c l e s  w ere  i n v e s t i g a t e d  i n  t h e  f o l l o w i n g  o r d e r :  

£ = 0 .5 0 ,  £ = 0 .7 5 ,  £= 0 .9 0  and £ = 1 .0 0 .  The p r e d i c t e d  number o f  

c o n t i n g e n t  and  n o n - c o n t i n g e n t  r e i n f o r c e r s  i n  e ach  component 

a t  e ac h  e x p e r i m e n t a l  p o i n t  can  be fo u n d  i n  T a b le  2 .

The i n t r u d e d  s t i m u l u s  s c h e d u le  was i n  e f f e c t  d u r in g  a l l  

e x p e r i m e n t a l  p o i n t s .  Each n o n - c o n t i n g e n t  p o i n t  was r u n  f o r  

16 s e s s i o n s  w i t h  t h e  e x c e p t i o n  o f  £ = 1 .0 0 ,  w h ich  was ru n  f o r



TABLE 2

P r e d i c t e d  Number o f  C o n t in g e n t  and N o n - c o n t in g e n t  R e i n f  o r 'c e rs  
i n  Each Component o f  t h e  M u l t i p l e  S c h e d u le

R RE x p e r im e n ta l  P o in t  C o n t in g e n t  Sns N o n - c o n t in g e n t  S s

B a s e l i n e  20 0 .

I n t r u d e d  S t im u lu s  20 0

2.(NC T - c y c l e ) = 0 .5 0  10 10

£(NC T - c y c l e ) = 0 . 75 5 15

£(NC T - c y c l e ) = 0 . 90 2 18

2.(NC T - c y c l e ) = l . 00 0 20 .



28 s e s s i o n s .  I n  a l l  c a s e s  d a t a  a r e  r e p o r t e d  f o r  t h e  l a s t  

8 days  o f  t h e  p r o c e d u r e .

The t h i r d  g ro u p  o f  s u b j e c t s ,  w h ich  ha.d b e e n  m a i n t a in e d  

on t h e  b a s e l i n e  s c h e d u le  (no SN, f u l l y  c o n t i n g e n t  S ^ s )  f o r  

124 days  was s w i tc h e d  t o  a  f u l l y  n o n - c o n t i n g e n t  s c h e d u le  

w i th  no SNs f o r  t h e  l a s t  28 d a y s .



RESULTS

The nam ing o f  s t i m u l u s  c o n t r o l  phenomena i s  a  complex 

p r o c e s s  w h ich  d ep en d s  n o t  o n ly  upon a  s im p le  b e h a v i o r a l  o u t ­

come, b u t  on t h e  i n t e r a c t i o n  o f  a  v a r i e t y  o f  v a r i a b l e s  i n ­

c lu d i n g  SN-S R i n t e r v a l ,  R-SR and R-SN i n t e r v a l s ,  and t h e  con­

d i t i o n a l  p r o b a b i l i t i e s  b e tw een  Rs and  SRs and SRs and SRs . 

C o n s id e r  f o r  exam ple  t h e  r e p o r t  o f  an  i n c r e a s e  i n  r e s p o n s e  

r a t e  d u r i n g  S^; T h is  i n c r e a s e  m ig h t  l e a d  t o  t h e  c o n c lu s io n  

t h a t  SN was a c t i n g  i n  a  d i s c r i m i n a t i o n ,  c o n d i t i o n e d  r e i n f o r c e ­

m e n t ,  s e n s o r y  s u p e r s t i t i o n ,  o r  c l a s s i c a l  t r a c e  o r  d e la y  p a r a ­

d igm . The c h o ic e  among p a ra d ig m s  w ould depend  upon t h e  p a r ­

t i c u l a r  c o n f i g u r a t i o n  o f  t h e  v a r i a b l e s  i n  f o r c e  when t h e  

datum  was o b t a i n e d .  Even t h e n ,  s e l e c t i o n  o f  one d e s c r i p t i v e  

p a ra d ig m  by one e x p e r i m e n t e r  m ig h t  n o t  p r e v e n t  a n o t h e r  e x ­

p e r i m e n t e r  f rom  m aking  a  d i f f e r e n t  c h o i c e .

In  r e v ie w in g  t h e  d a t a  p r e s e n t e d  h e r e  i t  i s  p o s s i b l e  t o  

e m p h as iz e  t h a t  p a r t i c u l a r  phenomena a r e  r e p l i c a t e d ,  and some 

o f  t h e s e  a r e  p o i n t e d  o u t  as t h e y  o c c u r .  I t  i s  more t o  t h e  

p o i n t ,  h o w e v e r ,  t o  r e a l i z e  t h a t  t h e  d e m o n s t r a t i o n  o f  a  l a r g e  

v a r i e t y  o f  phenomena o c c u r r e d  a s  t h e  r e s u l t  o f  a  u n i f i e d  

co m p re h en s iv e  p r o c e d u r e .  T h is  p r o c e d u r e  p r e s e n t e d  a  s e t  o f  

in d e p e n d e n t  v a r i a b l e s  w i t h i n  w h ich  any p r o c e d u r e s  w hich  i n ­

t r u d e  s t i m u l i  i n t o  o n g o in g  b e h a v i o r  s e q u e n c e s  may be d e f i n e d .  

Among t h e s e  a r e  t h e  p r o c e d u r e s  o f  c l a s s i c a l  and o f  o p e r a n t  

c o n d i t i o n i n g .



27.

The t im e  c o u r s e

F i g u r e s  1 -8  show r e s p o n d in g  as  a  f u n c t i o n  o f  s u c c e s s i v e  

s i x t h s  o f  t h e  T - c y c l e  i n  e ach  component o f  t h e  m u l t i p l e  s c h e d u l e .  

B a s e l i n e  -  The to p  p a n e l  a c r o s s  i n  e ac h  f i g u r e  c o n t a i n s  d a t a  

fro m  t h e  b a s e l i n e  s c h e d u le .  Random I n t e r v a l  (R I)  d a t a  showed 

t h e  e x p e c te d  r e l a t i v e l y  f l a t  f u n c t i o n s  (S ussm an , 1972) i n  t h e  

T - c y c l e .  The s m a l l  d ro p  s e e n  i n  t h e  s e c o n d  s u b - i n t e r v a l  ( b in )  

can  be a c c o u n te d  f o r  by th e  o c c a s i o n a l  PSRP w h ich  o c c u r r e d  

a t  t h a t  t i m e .  The PSRP i s  s e e n  I n  t h e  se c o n d  s u b - i n t e r v a l  

o f  t h e  T - c y c l e  i n  t h e  RI and F I  s c h e d u le s  r a t h e r  t h a n  a t  t h e  

b e g in n in g  o f  T b e c a u s e  t h e  r e s p o n s e  r e q u i r e d  f o r  r e i n f o r c e ­

m ent had  t o  o c c u r  i n  t h e  f i r s t  s u b - i n t e r v a l  m aking  a  z e r o  

r a t e  i n  t h i s  p o r t i o n  o f  t h e  T - c y c l e  i m p o s s i b l e .  I n  a d d i t i o n ,  

t h e  p r e s e n t a t i o n  o f  RI d a t a  u s e d  h e r e  com bines  T - c y c l e s  i n  

w hich  no r e i n f o r c e r  o c c u r r e d  w i t h  T - c y c l e s  w h ich  c o n t a i n e d  a 

r e i n f o r c e r .  T h is  a v e r a g in g  t e n d s  t o  i n c r e a s e  t h e  r a t e  i n  

t h e  f i r s t  s u b - i n t e r v a l .  R a te  as  a  f u n c t i o n  o f  t im e  i n  t h e  

T - c y c l e  f o r  t h e  Random D elay  (RD) s c h e d u le  was a l s o  r e l a t i v e l y  

u n i fo rm  f o r  m ost s u b j e c t s ,  w i th  t h e  o c c a s i o n a l  d ro p  In  r a t e  

from  t h e  s i x t h  t o  t h e  f i r s t  b i n  a t t r i b u t a b l e  t o  t h e  PSRP 

w hich  o c c u r r e d  a t  t h a t  t i m e .  F ix e d  I n t e r v a l  ( F I )  d a t a  

r e p l i c a t e d  t h e  s c a l l o p i n g  e f f e c t  n o t e d  by F e r s t e r  and S k in n e r  

( 1 9 5 7 ) ,  and  a l s o  w ere  s i m i l a r  t o  d a t a  r e p r e s e n t e d  i n  t h i s  

fo r m a t  by F arm er and S c h o e n f e ld  (1966 a  and b ) .  V a r i a b l e  

D elay  (VD) d a t a  w ere  g e n e r a l l y  s i m i l a r  t o  F I ,  a l th o u g h  t h e r e



F i g u r e s  1 - 8 :  Mean R a te  a s  a  F u n c t io n  o f  Time W ith in  t h e  
T - c y c le

Each f i g u r e  p r e s e n t s  d a t a  from  a  s i n g l e  s u b j e c t  f rom  t h e  

l a s t  e i g h t  days  a t  e a c h  e x p e r i m e n t a l  p o i n t .  The f o u r  compo­

n e n t s  o f  t h e  m u l t i p l e  s c h e d u le  a r e  r e p r e s e n t e d  i n  t h e  columns 

from  r i g h t  t o  l e f t ;  Random I n t e r v a l  ( R I ) ,  Random D elay  (RD), 

F ix e d  I n t e r v a l  ( F I )  and  V a r i a b l e  D e lay  (VD), w h i l e  e a c h  

s u c c e s s i v e  m easu rem en t i s  r e p r e s e n t e d  i n  t h e  rows a c r o s s .

The T - c y c l e  i n  e ac h  s c h e d u le  i s  d i v i d e d  i n t o  s i x  s u b - i n t e r v a l s  

i n  RI and  RD t h e  d u r a t i o n  o f  e a c h  s u b - i n t e r v a l  i s  1 s e c ,  i n  

VD and F I  e a c h  s u b - i n t e r v a l  i s  5 s e c .

F i g u r e s  1 and  2 p r e s e n t  i n  t h e  f i r s t  f i v e  rows s u c c e s ­

s i v e  m easu rem en ts  o f  r a t e  f o r  P30 and P31 on t h e  f u l l y  con­

t i n g e n t  b a s e l i n e  s c h e d u l e ,  made a t  t h e  same t im e  as  t h o s e  

f o r  t h e  SN and  Sg s u b j e c t s .  The l a s t  row p r e s e n t s  d a t a  from  

P30 and  P31 when r e i n f o r c e r s  w ere  c o m p le t e ly  n o n - c o n t i n g e n t , 

p_(NC T - c y c l e ) = 1 .0 0 .

F i g u r e s  3 -5  p r e s e n t  d a t a  from  t h e  g ro u p .  The was 

i n t r u d e d  f o r  t h e  d u r a t i o n  o f  t h e  f o u r t h  s u b - i n t e r v a l  o f  e ach  

T - c y c l e  i n  e ac h  component o f  t h e  m u l t i p l e  s c h e d u l e .  F ig u r e s  

6 -8  p r e s e n t  d a t a  from  t h e  g ro u p .  The S1̂  was i n t r u d e d  

f o r  t h e  d u r a t i o n  o f  t h e  s i x t h  s u b - i n t e r v a l  o f  e a c h  T - c y c l e  

i n  e a c h  com ponent o f  t h e  m u l t i p l e  s c h e d u l e .

I n  F i g u r e s  3 -8  e a c h  e x p e r i m e n t a l  p r o c e d u r e  i s  r e p r e s e n t e d  

i n  t h e  rows a c r o s s .  From to p  t o  b o t to m  th e y  a r e :  B a s e l i n e ,

SN I n t r u s i o n ,  £(NC T - c y c l e ) = 0 . 5 0 ,  0 . 7 5 ,  0 . 9 0 ,  and  1 .0 0 .
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was g r e a t e r  i n t e r -  and  i n t r a - s u b j e c t  v a r i a b i l i t y  on t h i s  

s c h e d u le  t h a n  on P I .  N o n e t h e l e s s ,  r e s p o n s e  r a t e '  was g e n e r ­

a l l y  an i n c r e a s i n g  f u n c t i o n  o f  t im e  w i t h i n  t h e  T - c y c l e .  In  

a l l  c a s e s ,  t h e  v a r i a b i l i t y  i n  r e s p o n d in g  can  be s e e n  by 

r e f e r r i n g  t o  t h e  A ppendix  w h ich  p r e s e n t s  i n  t a b l e  fo rm  r e ­

sp o n se  r a t e  d a t a  w i t h i n  t h e  T - c y c le s '  o f  a l l  com ponents  i n  

f o u r  day b lo c k s  from  a l l  p r o c e d u r e s .  T hese  t a b l e s  i n c l u d e ,  

i n  a d d i t i o n  t o  r e s p o n s e  r a t e  w i t h i n  t h e  T - c y c l e ,  r u n n in g  r a t e  

and PS^P d a t a .

The s t a b i l i t y  o f  t h e s e  b e h a v i o r  p a t t e r n s  i s  i l l u s t r a t e d  

i n  F ig u r e s  1 and 2 w hich  r e p r e s e n t ,  i n  t h e  f i r s t  f i v e  ro w s ,  

s u c c e s s i v e  m easu rem en ts  o f  r a t e  w i t h i n  a  T - c y c l e  f o r  t h e  

s u b j e c t s  m a in t a in e d  on t h e  b a s e l i n e  s c h e d u l e .  F o r  b o th  P30 

and  P 3 1 , t h e  sh ap e  o f  t h e  f u n c t i o n s  and t h e i r  i n t e r - r e l a t i o n ­

s h i p s  r e m a in e d  s t a b l e  o v e r  t h e  f i v e  m easurem en t p e r i o d s  

s p a n n in g  12H d a y s .  The v a l i d i t y  o f  t h e  s t a b i l i t y  c o n c e p t  h a s  

b e en  s u b j e c t  t o  l e n g t h y  d i s c u s s i o n  ( S c h o e n f e l d ,  Cole e t  a l , 

1972 ; M a r t i n ,  19 7 1 ; Cumming and  S c h o e n f e ld ,  I 9 6 0 ) .  I n  t h e  

p r e s e n t  c o n t e x t ,  s t a b i l i t y  r e f e r s  t o  t h e  r e l a t i v e  c o n s i s t e n c y  

o f  t h e  p a t t e r n s  o f  r e s p o n d in g  w i t h i n  t h e  T - c y c l e  and  t h e  

o r d i n a l  p o s i t i o n  o f  e ac h  component o f  t h e  m u l t i p l e  s c h e d u le  

when t h e s e  a r e  com pared  v i s u a l l y  f o r  t h e  s e v e r a l  s u b j e c t s .

SN i n t r u s i o n  -  F i g u r e s  3 -5  p r e s e n t  d a t a  from  s u b j e c t s  t h a t  

h ad  SN i n t r u d e d  on t h e  f o u r t h  s u b - i n t e r v a l ,  o r  b i n ,  o f  t h e  

T - c y c l e  (S^j). D a ta  from  t h e  S1̂  i n t r u s i o n  a r e  i n  t h e  sec o n d
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row o f  a l l  f i g u r e s .

The i n t r u s i o n  o f  t h e  n e u t r a l  s t i m u l u s  i n  t h e  f o u r t h  

s u b - i n t e r v a l  o f  t h e  c y c l e  had  a  n o t i c e a b l e  e f f e c t  i n  e ach  com­

p o n e n t  s c h e d u l e .  The P I  d a t a  r e p l i c a t e d  P a rm er  and S c h o e n fe ld * s  

(1966 a  and b ) f i n d i n g  o f  t h e  d ev e lo p m en t o f  a  " d o u b le  s c a l l o p "  

w hich  th e y  s a i d  c o u ld  be i n t e r p r e t e d  a s  show ing  a  c o n d i t i o n e d  

r e i n f o r c e m e n t  e f f e c t  from  S1̂ i n t r u s i o n .  The r e s p o n s e  r a t e  

i n c r e a s e d  as t h e  t im e  o f  S1̂  o c c u r r e n c e  n e a r e d ,  d ro p p e d  d u r in g  

SN, and  th e n  i n c r e a s e d  a g a in  as  t im e  a p p ro a c h e d .  I n  t h e  

P a rm er and S c h o e n f e ld  s t u d i e s  one m ig h t  a rg u e  a g a i n s t  t h e  i n ­

t e r p r e t a t i o n  o f  sH a s  a  c o n d i t i o n e d  r e i n f o r c e r  (Sr ) by p o i n t ­

i n g  o u t  t h a t  t h e  p r e - S ^  r a t e  n e v e r  e x c e e d e d  t h e  b a s e l i n e  r a t e  

i n  t h e  same p o r t i o n  o f  t h e  P I  c y c l e .  I n  t h e  p r e s e n t  s t u d y ,  

h o w e v e r ,  two o f  t h e  t h r e e  s u b j e c t s ,  P32 and P 3 6 , showed l a r g e  

i n c r e a s e s  i n  r e s p o n s e  r a t e  i n  t h e  p r e - S ^  p e r i o d  a lo n g  w i th  t h e  

d ro p  i n  r a t e  d u r i n g  SN ( F ig u r e s  3 and  5 ) .  T h is  e f f e c t  can
N r>more c l e a r l y  be d e s c r i b e d  as show ing  t h a t  S s e r v e d  a s  an  Sr  

f o r  t h e  b e h a v i o r  w hich  p r e c e d e d  i t  i n  t h i s  s c h e d u l e .  P arm er 

and S c h o e n f e ld  (1966  a )  a l s o  s u g g e s t e d  t h a t  t h e  s t i m u l u s  i n  

t h i s  p o s i t i o n  m ig h t  be  c o n s id e r e d  an SA f o r  t h e  b e h a v i o r  w hich  

o c c u r r e d  w i t h i n  i t .  I n  t h e  p r e s e n t  w ork , r e s p o n s e  r a t e  d u r in g  

SN was c l o s e  t o  z e r o  f o r  a l l  s u b j e c t s ,  m aking  t h i s  i n t e r p r e t a ­

t i o n  f e a s i b l e .  I n  a d d i t i o n ,  P a rm er and S c h o e n f e ld  (1966  a) 

s u g g e s t e d  t h a t  t h e  s t im u lu s  may be i n t e r p r e t e d  as an SD f o r  

t h e  b e h a v i o r  w h ich  f o l l o w s  S^ . T h i s  c r i t e r i o n  was met i n  t h e
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p r e s e n t  d a t a  i n  t h a t  r e s p o n s e  r a t e  i n  t h e  p o r t i o n  o f  t h e

T - c y c l e  f o l l o w i n g  SN was c o n s i d e r a b l y  h i g h e r  t h a n  on t h e

b a s e l i n e .

The t e m p o r a l  r e l a t i o n s h i p  b e tw ee n  and SR i n  t h e  

V a r i a b l e  D e lay  (VD) s c h e d u le  was s i m i l a r  to. t h a t  i n  P I .  I f  

t h i s  t e m p o r a l  r e l a t i o n s h i p  can  be s a i d  t o  a c c o u n t  f o r  t h e  

b e h a v i o r  w h ich  d e v e lo p e d ,  t h e n  t h e  e f f e c t  o f  i n t r u s i o n  i n  

VD s h o u ld  have  b e en  s i m i l a r  t o  t h e  e f f e c t  o f  SN i n  F I ,  as 

i n d e e d  i t  w as. A l l  s u b j e c t s  showed an i n c r e a s e  i n  r a t e  o v e r  

b a s e l i n e  i n  t h e  p r e - S N p o r t i o n  o f  t h e  T - c y c l e ,  a  z e r o  r a t e  i n  

SN, an d  a  l a r g e  i n c r e a s e  i n  r e s p o n s e  r a t e  f o l l o w i n g  S^ . I t  ' 

s h o u ld  be n o te d  t h a t  w h i l e  P a rm er  and  S c h o e n f e ld  (1966  a  and  b) 

u s e d  a  60 s e c  P I ,  t h e  p r e s e n t  e x p e r im e n t  u s e d  P I  30 s e c  and VD 

30 s e c .  The r e p l i c a t i o n  o f  e f f e c t  shown i n  t h e  p r e s e n t  d a t a  

i n d i c a t e s  t h a t  S ^ -S R i n t e r v a l  d e te r m in e s  t h e  e f f e c t  o f  i n -

t r u s i o n  c o n s i s t e n t l y  o v e r  some r a n g e  o f  IS  T s , and t h a t  c o n t r o l

by t h i s  v a r i a b l e  i s  r e l a t e d  t o  t h e  I S ^ I  d i s t r i b u t i o n  r a t h e r  

t h a n  t o  t h e  a b s o l u t e  v a l u e  o f  S ^ - s R i n t e r v a l .

When SN was i n t r u d e d  on an FT s c h e d u le  i n t o  t h e  f o u r t h

s u b - i n t e r v a l  o f  t h e  T - c y c l e  i n  RI and  RD, t h e  e f f e c t  was

d i s t i n c t  i n  b o th  s c h e d u l e s .  As i n  P I  and  VD, r e s p o n s e  r a t e

d u r i n g  t h e  s t i m u l u s  was low f o r  a l l  s u b j e c t s .  R a te  f o l l o w i n g  

SN was h i g h e r  t h a n  on t h e  b a s e l i n e  s c h e d u le  and so t h e  d e s i g n a ­

t i o n  o f  SN a s  SA and S*3 a p p l i e s  i n  t h e s e  c a s e s  a s  w e l l  a s  i n  

P I  and VD. The c a s e  f o r  d e s i g n a t i o n  o f  SN a s  Sr  was n o t  as



c l e a r  i n  t h e  RI and RD components, a s  i t  was i n  P I  and VD.

F o r  P3^ and P26 ( F ig u r e s  3 and  4) b e h a v i o r  d i d  n o t  show a 

c l e a r  s c a l l o p i n g  e f f e c t  i n  e i t h e r  s c h e d u l e .  W hile  r e s p o n s e  

r a t e  was i n c r e a s e d  o v e r  t h e  b a s e l i n e  r a t e ,  t h e r e  was an i n ­

i t i a l  d ro p  i n  r a t e  b e tw e e n  s u b - i n t e r v a l s  one and two w hich  

m ig h t  be  a t t r i b u t e d  t o  t h e  PSRP ,  and  l e a v e  t h e  p l a u s i b i l i t y  

o f  t h e  i n f e r r e d  Sr  e f f e c t  i n t a c t .  F o r  P 3 6 , h o w e v e r ,  a l th o u g h  

t h e r e  was a  s c a l l o p  p a t t e r n  i n  RD t h e  r a t e s  w ere  lo w e r  t h a n  

on t h e  b a s e l i n e  p r o c e d u r e .  F a rm er  and  S c h o e n f e ld  (1966 a  and  

b) c o n s i d e r e d  s i m i l a r  c a s e s  t o  be a d e q u a t e l y  i n t e r p r e t e d  a s  

show ing  an Sr  e f f e c t  by S1̂  i n t r u s i o n  i n  v iew  o f  t h e  c o n s i s t e n c y  

o f  t h e  p a t t e r n  o f  r e s p o n d i n g .  In  a d d i t i o n ,  RI d a t a  from  P36 

show no p a t t e r n  o f  i n c r e a s i n g  r a t e  b e f o r e  i n t r u s i o n ,  a l th o u g h  

i n  a l l  p r e - S 1̂  b i n s  r e s p o n s e  r a t e  i s  h i g h e r  t h a n  on t h e  b a s e l i n e  

p r o c e d u r e .

F i g u r e s  6 -8  p r e s e n t  r e s p o n d in g  w i t h i n  t h e  T - c y c l e  f o r  

s u b j e c t s  w i th  SN i n t r u d e d  i n  t h e  l a s t  s i x t h  o f  t h e  T - c y c l e  

( S g ) .  I n  a l l  component s c h e d u l e s ,  r a t e  d u r i n g  S1̂  was i n ­

c r e a s e d  o v e r  t h e  b a s e l i n e  r a t e ,  r e p l i c a t i n g  F a rm er  and 

S c h o e n f e ld  (1966 a  and  b )  f o r  F I ,  and  M a r t in  (1971) f o r  R I .

I n  t h i s  p o s i t i o n  w i t h i n  t h e  T - c y c l e  a c t e d  as  an SD f o r  

b e h a v i o r  w h ich  o c c u r r e d  i n  i t s  p r e s e n c e  i n  a l l  com ponents  o f  

t h e  m u l t i p l e  s c h e d u l e ,  and  i n  F I  and  VD, f u n c t i o n e d  as  an 

SA f o r  b e h a v i o r  w h ich  p r e c e d e d  SN. The e x a g g e r a t i o n  o f  t h e  

s c a l l o p  t o  t h e  p o i n t  w here  r e s p o n d in g  a p p e a re d  t o  be  " b r e a k -
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ru n "  fo r '  a l l  t h r e e '  s u b j e c t s .  I n d i c a t e d  an  enhancem en t o f  what 

i s  o f t e n  i n t e r p r e t e d  a s  a  " te m p o r a l  d i s c r i m i n a t i o n "  r e l a t i v e  

t o  t h e  p o s i t i o n  o f  SN i n t r u s i o n .  T h is  e f f e c t  was e s p e c i a l l y  

p ro m in e n t  i n  t h e  VD d a t a .

W hile  r a t e  h ad  b e en  g e n e r a l l y  u n i fo r m  on b o t h  RI and  RD 

d u r i n g  t h e  b a s e l i n e  p r o c e d u r e ,  SN i n t r u s i o n '  a l t e r e d  r a t e s  

w i t h i n  t h e  T - c y c l e  t o  p ro d u c e  a  s c a l l o p e d  p a t t e r n  o f t e n  

a s s o c i a t e d  w i th  t h e  i n f e r e n c e  o f  a  " t e m p o r a l  d i s c r i m i n a t i o n . "  

F o r  a l l  s u b j e c t s  on t h e s e  s c h e d u le s  t h e  p a t t e r n  o f  r e s p o n d ­

in g  c o r r e s p o n d e d  t o  t h e  s c h e d u le  o f  SN i n t r u s i o n .  The p r o ­

c e d u re  u se d  i n  RI i s  s i m i l a r  t o  t h o s e  u s e d  by S te v e n s o n  and 

R eese  ( 1 9 6 2 ) and  Zimmerman ( 1 9 6 9 , 1957) who recommend t h i s  

p r o c e d u r e  t o  p ro d u c e  p a t t e r n s  o f  r e s p o n d in g  w hich  r e s u l t  i n  

w hat t h e y  i n t e r p r e t e d  a s  a  d u r a b le  c o n d i t i o n e d  r e i n f o r c e m e n t  

e f f e c t .

C o n tin g e n c y  -  The two s u b j e c t s  (P30 and P31) m a i n t a i n e d  on t h e  

b a s e l i n e  s c h e d u le  f o r  12K days  w ere  s w i t c h e d  t o  a  f u l l y  no n ­

c o n t i n g e n t  p r o c e d u r e  f o r  t h e  l a s t  28 days  o f  r u n n i n g .  D ata  

from  t h i s  p o i n t  a r e  p r e s e n t e d  i n  t h e  l a s t  row o f  F i g u r e s  1 

and  2 . The s w i t c h  t o  n o n - c o n t in g e n c y ,  w h i l e  i t  d i d  r e d u c e  

r a t e s  f o r  P32 ( F ig u r e  3)» d i d  n o t  d i s t u r b  t h e  sh ap e  o f  t h e  

f u n c t i o n s  r e p r e s e n t i n g  r e s p o n d in g  w i t h i n  t h e  T - c y c l e .  S u b je c t  

P31 showed b e t t e r  m a in te n a n c e  i n  b o th  F I  and  VD t h a n  i n  e i t h e r  

random s c h e d u l e ,  a l th o u g h  r e s p o n d in g  re m a in e d  h ig h  i n  t h e  RI 

and  RD com ponen ts .  On b o th  F I  and  VD s c h e d u l e s  an I n v e r s i o n
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o f  t h e  r e s p o n s e  r a t e ,  f u n c t i o n s  a p p e a r e d  Im m e d ia te ly  b e f o r e  S R 

p r e s e n t a t i o n .  T h is  p a t t e r n  o f  r e s p o n d in g  w i t h i n  t h e  T - c y c l e  

had  i n i t i a l l y  d e v e lo p e d  d u r i n g  t h e  c o n t i n g e n t  r e i n f o r c e m e n t  

p h a se  o f  t h e  e x p e r im e n t ,  b u t  was e x a g g e r a t e d  by t h e  n o n -  

c o n t i n g e n t  p r o c e d u r e .  The e f f e c t s  f o r  P30 ( F ig u r e  1) w ere  

r e d u c e d  I n  m a g n i tu d e ,  b u t  I n  t h e  same d i r e c t i o n  as  f o r  P31. 

M a in te n a n c e  o f  t h e  p a t t e r n  o f  r e s p o n d in g  w i t h i n  t h e  T - c y c l e  

was o b t a i n e d  w i t h  a l l  s c h e d u le s  b u t  a t  v e r y  d e f l a t e d  r a t e s .

F I  and VD s c h e d u le s  showed b e t t e r  m a in te n a n c e  o f  r e s p o n s e  

r a t e  t h a n  e i t h e r  random s c h e d u l e .

As c o n t in g e n c y  was r e d u c e d  f o r  s u b j e c t s  ( F ig u r e s  3 -5 )  

t h e  p a t t e r n  o f  r e s p o n d in g  w i t h i n  t h e  T - c y c l e  was m a in t a i n e d  

by a l l  s u b j e c t s ,  i n  a l l  co m p o n en ts ,  e v en  i n  t h o s e  c a s e s  i n  

w h ich  r e s p o n s e  r a t e s  were  r e d u c e d .  The d o u b le  s c a l l o p  e f f e c t  

s e e n  i n  F I  and  VD f o r  a l l  s u b j e c t s  when SRs w ere  c o n t i n g e n t  

became a t t e n u a t e d  f o r  P26 and  P36 ( F i g u r e s  4 and 5) a l th o u g h  

i t  was c l e a r l y  m a in t a in e d  f o r  P32 ( F ig u r e  3 ) .  The SN m a in ­

t a i n e d  I t s  " f u n c t i o n "  f o r  a l l  b i r d s  i n  b o th  s c h e d u le s  w i th  

t h e  s i n g l e  e x c e p t i o n  o f  t h e  VD component f o r  P36 ( F ig u r e  4) 

i n  w h ich  r e s p o n s e  r a t e  d ro p p e d  v e ry  low by t h e  f i n a l  n o n ­

c o n t i n g e n t  p o i n t .  Even I n  t h i s  c a s e ,  h o w e v e r ,  re m n a n ts  o f  

t h e  d o u b le  s c a l l o p  e f f e c t  w ere  v i s i b l e .  RI and RD r e s p o n s e  

p a t t e r n s  w ere  a l s o  m a in t a in e d  t h r o u g h o u t  t h e  n o n - c o n t i n g e n t  

p r o c e d u r e s  f o r  a l l  b i r d s ,  e s p e c i a l l y  P32 ( F ig u r e  3 ) .  A l l  

s u b j e c t s  i n  t h i s  g ro u p  showed b e t t e r  m a in te n a n c e  i n  RD and VD

I
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components, t h a n  i n  RI and P I ,  a l t h o u g h  r e s p o n d in g  was p r e s e n t

i n  a l l  com ponents  th r o u g h o u t  t h e  c o n t in g e n c y  m a n i p u l a t i o n .

W ith in  T - c y c l e  r e s p o n s e  r a t e  f u n c t i o n s  a s  jd(NC T - c y c le )

was i n c r e a s e d  f o r  s u b j e c t s  ( F i g u r e s  6 - 8 )  w ere  as  c o n s i s -o
t e n t  as  f o r  t h e  s u b j e c t s .  I n  a l l  s c h e d u le s  f o r  a l l  s u b ­

j e c t s  I n  t h e  Sg g ro u p  r e s p o n s e  r a t e  was low i n  t h e  p r e - S N 

b i n s  and  h ig h  I n  t h e  p r e s e n c e  o f  S1̂ . The " b r e a k - r u n "  

p a t t e r n  became more d i s t i n c t  f o r  e a c h  s u b j e c t  a s  c o n t in g e n c y  

was r e d u c e d .  F o r  e v e r y  b i r d  i n  t h i s  g ro u p  r e s p o n d in g  was 

c l e a r l y  m a i n t a i n e d  i n  t h e  random I S RT s c h e d u le s  (RI and  RD), 

and n o t  so  c l e a r l y  m a in t a in e d  i n  F I  and  VD.

The r e l a t i v e  c o n s ta n c y  o f  t h e  w i t h i n  T - c y c l e  f u n c t i o n s  

f o r  a l l  s u b j e c t s  I n  a l l  g ro u p s  i s  s i m i l a r  t o  Z e l l e r ' s  (1968)
ft ft

f i n d i n g  o f  m a i n t a i n e d  r e s p o n s e  p a t t e r n s  I n  t h e  IS  T when S 

was n o n - c o n t i n g e n t .  Z e i l e r  a t t r i b u t e d  t h e  m a in te n a n c e  o f  

t h e  p a t t e r n  o f  r e s p o n d in g  t o  t h e  m a in te n a n c e  o f  t h e  p a t t e r n  

o f  t h e  I S 1̂  d i s t r i b u t i o n  ( i n  t h e  p r e s e n t  work t h e  IS RT and 

IS^T d i s t r i b u t i o n s )  a  c o n t e n t i o n  a l s o  s u p p o r t e d  by t h e s e  

d a t a ,  f o r  s u b j e c t s  w i t h ,  a s  w e l l  a s  t h o s e  w i t h o u t ,  t h e  i n ­

t r u d e d  SN. The m a in te n a n c e  o f  s u b s t a n t i a l  r e s p o n s e  r a t e s  as  

w e l l  a s  t h e  r a t e  p a t t e r n s  w i t h i n  t h e  T - c y c l e s  when a l l  SRs 

w ere  n o n - c o n t i n g e n t  m in im ize d  t h e  n eed  f o r  a  b a s e l i n e  r e ­

c o v e ry  p r o c e d u r e .

R unning  r a t e  and  PSRP

R unning r a t e  d a t a  f o r  t h e  B a s e l i n e  g ro u p  a r e  p r e s e n t e d



i n  F ig u r e  9 . T h is  m easu re  ( T o t a l  R e s p o n s e s /T o t a l  T im e-SR 

t im e -P S RP ,  F a rm e r ,  1 9 6 2 ) was v a r i a b l e  o v e r  t im e  f o r  b o th  

s u b j e c t s  ( s e e  A p p e n d ix ) .  When r e i n f o r c e m e n t s  w ere  made n o n -  

c o n t i n g e n t  (o p en  c i r c l e s )  r u n n in g  r a t e  d ro p p e d  s u b s t a n t i a l l y  

i n  a l l  s c h e d u le s  e x c e p t  VD f o r  b o t h  b i r d s .  The h i g h e s t  r a t e s  

were  m a in t a i n e d  on F I  and VD. W hile  P30 showed l a r g e  d e ­

c r e a s e s  i n  r a t e  i n  RI and  RD, P31 s t i l l  m a in t a in e d  r e l a t i v e l y  

h ig h  r a t e s  i n  t h e s e  two s c h e d u l e s .

F o r  SN s u b j e c t s  t h e  i n t r u s i o n  o f  S1̂  ( F ig u r e  10) r e s u l t e d  

i n  an  i n c r e a s e  i n  r u n n in g  r a t e  f o r  a l l  s u b j e c t s  i n  a l l  s c h e d ­

u l e s  w i t h  t h e  s i n g l e  e x c e p t i o n  o f  P 36 i n  VD. I n  g e n e r a l ,  

r u n n in g  r a t e  re m a in e d  s u b s t a n t i a l  i n  a l l  com ponents  f o r  a l l  

b i r d s  as  SRs w ere  made n o n - c o n t i n g e n t  w i t h  t h e  e x c e p t i o n  o f  

P26 i n  t h e  VD com ponent. The r u n n in g  r a t e  was m a in t a in e d  

m ost c o n s i s t e n t l y  by a l l  s u b j e c t s  i n  t h e  RD com ponent. R a te  

i n  VD a l s o  showed l i t t l e  change  f o r  two s u b j e c t s  (P32 and P36) 

w h i l e  P26 showed l a r g e  d e c r e a s e s  i n  t h i s  com ponen t .  M a in te n ­

ance  was good f o r  t h e  same two s u b j e c t s  i n  F I  w i th  P26 a g a in  

show ing  a  l a r g e  d e c r e a s e .  R a te  i n  t h e  RI component d ro p p ed  

f o r  two b i r d s  (P26 and  P 3 6 ) w h i l e  P32 showed v i r t u a l l y  no 

c h a n g e .

Running r a t e  d a t a  f o r  t h e  g roup  a r e  p r e s e n t e d  i n  

F ig u r e  1 1 .  The e f f e c t  o f  SN i n t r u s i o n  on r u n n in g  r a t e  i s  n o t  

c o n s i s t e n t  i n  t h i s  g r o u p ,  e i t h e r  b e tw ee n  s c h e d u le s  i n  a  s i n g l e  

s u b j e c t ,  o r  a c r o s s  s u b j e c t s  on a  s i n g l e  s c h e d u l e .  F o r  a l l



F i g u r  9:  Mean Running  Rate. X T o ta l  R esp o n ses  d i v i d e d  by
T o t a l  Time minus- SR Time a n d  PSRP)

Each column p r e s e n t s  d a t a  from  8 day b lo c k s  f o r  one 

s u b j e c t ,  e a c h  row shows a  component o f  t h e  m u l t i p l e  

s c h e d u le  f o r  s u b j e c t s  i n  t h e  B a s e l i n e  g ro u p .  The open 

c i r c l e  r e p r e s e n t s  t h e  mean r u n n in g  r a t e  when' jd(NC T - c y c l e )  = 

1 .0 0 .  See Method s e c t i o n  f o r  d e t a i l s  c o n c e r n in g  when e ac h  

m easurem en t was made.
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F i g u r e s  10 and  11 : Mean Running  Rate. .( .Total R esp o n ses
d i v i d e d  by T o t a l  Time m inus SR Time 
and PSRP) a s  a  F u n c t io n  o f  I n c r e a s ­
in g  jd(NC T - c y c l e )

Each  column p r e s e n t s  d a t a  f o r  a  s i n g l e  s u b j e c t ,  e ac h  

row shows a  component o f  t h e  m u l t i p l e  s c h e d u le  f o r  

and Sg s u b j e c t s .  The open  c i r c l e s  r e p r e s e n t  mean ru n n in g  

r a t e  on t h e  b a s e l i n e  s c h e d u l e .
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s u b je c t s . , -  h o w e v er ,  s u b s t a n t i a l  r u n n in g  r a t e s  w ere  m a in t a i n e d  

a s  m ore S Rs becam e n o n - c o n t i n g e n t .

PSRP f o r  t h e  B a s e l i n e  s u b j e c t s  ( F ig u r e  12) showed 

p a t t e r n s  o f  v a r i a b i l i t y  t h a t  seem ed r e l a t e d  t o  v a r i a t i o n s  i n  

r u n n in g  r a t e  w h ich  w ere  r e p o r t e d  above ( s e e  A p p e n d ix ) . When 

r e i n f o r c e m e n t s  w ere  made n o n - c o n t i n g e n t , .  P30 showed l a r g e  i n ­

c r e a s e s  i n  PSRP i n  b o th  RI and  RD. Mean PSRP became l o n g e r  

t h a n  t h e  T - c y c l e  and  i n  many c a s e s  l o n g e r  t h a n  t h e  I S RT. The 

i n c r e a s e  i n  PSRP i s  r e f l e c t e d  i n  t h e  T - c y c l e  r e s p o n s e  r a t e  

f u n c t i o n s  ( F ig u r e  1) i n  w h ich  r e s p o n d in g  d ro p p e d  a lm o s t  to. 

z e r o  e a r l y  i n  t h e  RI and  RD T - c y c l e s .  F o r  P30 b o t h  F I  an d  VD 

PSRP d e c r e a s e d  s l i g h t l y  when SRs w ere  made n o n - c o n t i n g e n t , b u t  

t h e s e  d e c r e a s e s  a r e  n o t  v i s i b l e  i n  t h e  T - c y b le  r e s p o n s e  r a t e  

f u n c t i o n s .  P31 showed s m a l l  i n c r e a s e s  i n  RI and  F I  PSRPs when 

SR was made n o n - c o n t i n g e n t  ( F ig u r e  1 2 ) .  T hese  ch an g e s  a r e  

r e f l e c t e d  i n  t h e  T - c y c l e  r e s p o n s e  r a t e  f u n c t i o n s  ( F ig u r e  2) as

a  d e c r e a s e  i n  r a t e  e a r l y  i n  t h e  T - c y c l e .  I n  RD and  VD coni-
T? Rp o n e n ts  PS P f o r  P31 showed l a r g e  d e c r e a s e s  when S s w ere  made

ID

n o n - c o n t i n g e n t .  I n  t h e  RD com ponent mean PS P had  b e e n ,  a t
ID  ‘

t h e  m easu rem en t j u s t  p r i o r  t o  e x p o s u r e  t o  n o n - c o n t i n g e n t  S , 

e q u a l  t o  t h e  d u r a t i o n  o f  t h e  T - c y c l e  and  i s  r e f l e c t e d  i n  

F ig u r e  2 by a  h i g h e r  r e s p o n s e  r a t e  n e a r  t h e  end  o f  t h e  T - c y c l e
ID

t h a n  a t  t h e  b e g in n in g  o f  t h e  c y c l e .  The d e c r e a s e  i n  PS^P when 

SR was made n o n - c o n t i n g e n t  i s  s e e n  i n  t h e  T - c y c l e  r e s p o n s e  

r a t e  f u n c t i o n  a s  t h e  f l a t t e n i n g  o u t  o f  t h e  f u n c t i o n  a t  t h i s



p
F ig u r e  12 : Mean P o s t - R e in f o r c e m e n t - P a u s e  (PS P)

n
Each column r e p r e s e n t s  mean PS P d a t a  fo r '  8 day

b lo c k s  from  a  s i n g l e  s u b j e c t ,  e a c h  row a  component o f

t h e  m u l t i p l e  s c h e d u le  f o r  B a s e l i n e  s u b j e c t s .  The open
Rc i r c l e s  r e p r e s e n t  mean PS P when p(NC T - c y c l e ) = 1 . 0 . See 

Method s e c t i o n  f o r  d e t a i l s  c o n c e r n in g  when each  m e a s u re ­

ment was made.
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F i g u r e s  13 and  14 : Mean P o s t - R e in f o r e e m e n t - P a u s e  (PS P)
f o r  SN and S u b j e c t s  as  a  F u n c t io n  
o f  I n c r e a s i n g  jd(NC T - c y c le )

Each column p r e s e n t s  d a t a  from  a  s i n g l e  s u b j e c t ,

e a c h  row from  a  com ponent o f  t h e  m u l t i p l e  s c h e d u le .

The s o l i d  l i n e  f u n c t i o n  p r e s e n t s  mean PSRP f o l l o w i n g

c o n t i n g e n t  SRs ,  w h i l e  t h e  d a sh e d  f u n c t io n ,  r e p r e s e n t s
r RPSnP f o l l o w i n g  n o n - c o n t i n g e n t  S s .
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p o i n t .  The same c o r r e s p o n d e n c e s  b e tw ee n  PSRP and  r e s p o n s e  

p a t t e r n s  w i t h i n  t h e  T - c y c l e  can  be s e e n  i n  t h e  VD component 

f o r  t h i s  s u b j e c t .

F o r  b o t h  S^ and  sj? g ro u p s  ( F ig u r e s  13 and 14) i n t r u s i o n  

o f  t h e  n e u t r a l  s t i m u l u s  r e s u l t e d  i n  l i t t l e  o r  no change i n  

PSRP i n  e i t h e r  RI o r  RD, and i n c r e a s e d  PSRP i n  b o th  F I  and  VD. 

I n  a l l  c a s e s  t h e  v a lu e  o f  PSRP f o l l o w i n g  t h e  i n t r u d e d  s t i m u l u s  

p r o c e d u r e  r e a c h e d  a  v a lu e  w h ich  r e l a t e d  t h e  b e h a v i o r  d i r e c t l y  

t o  t h e  t im e  o f  SN i n t r u s i o n .  T h is  may be c o n f i rm e d  by r e ­

f e r r i n g  b a c k  t o  t h e  T - c y c l e  r e s p o n s e  r a t e  f u n c t i o n s  ( F i g u r e s
■p

3 - 8 ) .  I n c r e a s i n g  n o n - c o n t in g e n c y  d i s r u p t e d  PS P i n  F I  and  VD 

s c h e d u l e s  I n  b o th  g r o u p s ,  w h i l e  RI and RD v a l u e s  re m a in e d  

r e l a t i v e l y  c o n s t a n t  th r o u g h o u t  t h i s  m a n i p u l a t i o n .  I n  a l l  

s c h e d u l e s  f o r  a l l  Sj| and Sg s u b j e c t s  ,PSRP f o l l o w i n g  c o n t i n g e n t  

r e i n f o r c e r s  was c l o s e  i n  v a lu e  t o  PSRP v a lu e  f o l l o w i n g  n o n ­

c o n t i n g e n t  r e i n f o r c e r s .  The PSRP on t h e  f i n a l  f u l l y  n o n -  

c o n t i n g e n t  p o i n t  w a s ,  f o r  t h e  m ost p a r t ,  w e l l  w i t h i n  t h e  

r a n g e  o f  v a r i a b i l i t y  s e e n  on e a r l i e r  p a r t i a l l y  c o n t i n g e n t  

p o i n t s  ( s e e  A p p e n d ix ) .

Summary

1 .  F o r  a l l  s u b j e c t s  on t h e  b a s e l i n e  s c h e d u le  t h e  p a t t e r n s  o f  

b e h a v i o r  w ere  s i m i l a r  t o  t h o s e  r e p o r t e d  by e a r l i e r  i n v e s t i g a ­

t o r s  ( F e r s t e r  and  S k i n n e r ,  1957; F a rm er  and  S c h o e n f e l d ,  1966 

a  and  b ;  S ussm an , 1 9 7 2 j S c h o e n f e ld ,  C ole  e t  a l , 1 9 7 2 ) .



R esp o n d in g  was r e l a t i v e l y  u n i fo r m  w i t h i n  t h e  T - c y c l e  f o r  RI 

and  RD co m p o n en ts ,  and s c a l lo p e d '  or' b r e a k - r u n  w i t h i n  t h e  T -  

c y c l e  f o r  P I  and  VD co m p o n en ts .

2 . The s t a b i l i t y  o f  t h e s e  b e h a v i o r  p a t t e r n s  was d e m o n s t r a t e d  

by t h e i r  c o n s i s t e n c y  d u r in g  t h e  124 d ay s  t h a t  two s u b j e c t s  

w ere  m a in t a i n e d  on t h e  b a s e l i n e  s c h e d u le  a lo n e .

3. The i n t r u s i o n  o f  a  n e u t r a l  s t i m u l u s  i n  t h e  f o u r t h  sub-, 

i n t e r v a l  o f  t h e  T - c y c l e  r e s u l t e d  i n

a .  a  g e n e r a l  i n c r e a s e  i n  ru n n in g  r a t e ,  i n  a l l  f o u r  

component s c h e d u le s

b .  chan g es  i n  PSRP t h a t  f o r  m ost s u b j e c t s  p l a c e d  t h e  

end  o f  t h e  PSRP b e f o r e  o r  d u r i n g  t h e  SN. The ' d i r e c t i o n  o f  

PSRP c h a n g e ,  i f  a n y ,  d ep en d ed  upon t h e  o r i g i n a l  d u r a t i o n  o f  

PSRP on t h e  b a s e l i n e  s c h e d u le

c . a  p a t t e r n  o f  r e s p o n d in g  w i t h i n  P I  and  VD T - e y c le s  • 

i n  w h ich  t h e  s c a l l o p i n g  s e e n  on t h e  b a s e l i n e  became t h e  

a b r u p t  r a t e  t r a n s i t i o n s  n o r m a l ly  r e f e r r e d  t o  a s  " b r e a k - r u n ”

d . a  change  i n  RI and  RD r e s p o n s e  r a t e  from  r e l a t i v e l y  

u n i fo rm  p a t t e r n s  w i t h i n  t h e  T - c y c l e  t o  a  p a t t e r n  o f  s t e a d i l y  

i n c r e a s i n g  r a t e s  th r o u g h o u t  t h e  T - c y c l e  w i th  t h e  h i g h e s t  

r a t e s  r e a c h e d  d u r i n g  S1*.

5 . The a b r u p t  change t o  n o n - c o n t i n g e n t  r e i n f o r c e m e n t  f o r  

s u b j e c t s  m a i n t a i n e d  on t h e  b a s e l i n e  s c h e d u le  r e s u l t e d  i n  

l a r g e r  d e c l i n e s  i n  r e s p o n s e  r a t e  f o r  RI and F I  s c h e d u l e s  

t h a n  f o r  RD and  VD f o r  b o t h  s u b j e c t s .
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6 . The g r a d u a l  I n c r e a s e  i n  n o n - c o n t in g e n c y  f o r  a n im a ls  i n  

t h e  S* arid g ro u p s  r e s u l t e d  i n :

a .  s u b s t a n t i a l  r a t e s  b e in g  m a in t a in e d  i n  a l l  component

s c h e d u le s  w i t h  t h e  l a r g e s t  d e c r e a s e s  s e e n  i n  P I  and  RI

b .  PSRP r e m a in in g  r e l a t i v e l y  c o n s t a n t  I n  RI and  RD,

w h i le  I n  P I  and VD t h e y  became more v a r i a b l e .  V a lu es  o f

PSRP w ere  v i r t u a l l y  i d e n t i c a l  f o r  c o n t i n g e n t  and  n o r i-co n -  

t i n g e n t  SRs i n  a l l  com ponents  when b o t h  t y p e s  o f  SRs w ere  

c o n c u r r e n t l y  a v a i l a b l e

c .  ev en  th o u g h  some d e c r e a s e s  i n  r a t e  w ere  s e e n  i n  t h e  

w i t h i n  T - c y c l e  r e s p o n s e  p a t t e r n s ,  t h e  form  o f  t h e  f u n c t i o n s  

r e m a in in g  s t a b l e  t h r o u g h o u t  a l l  m a n i p u l a t i o n s  o f  t h e  p r o b a ­

b i l i t y  o f  n o n - c o n t i n g e n t  SR.
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DISCUSSION

The p r e s e n t  w ork h ad  as  i t s  aim t h e  i d e n t i f i c a t i o n  and 

m a n i p u l a t i o n  o f  a  s e t  o f  in d e p e n d e n t  v a r i a b l e s  w h ich  d e t e r ­

m ine t h e  o c c u r r e n c e ,  r e l a t i o n s h i p  and  p la c e m e n t  o f  s t i m u l i  

and  r e s p o n s e s  i n  b o t h  P a v lo v ia n  and o p e r a n t  p r o c e d u r e s .

Two a rg u m en ts  hav e  b e en  made h i s t o r i c a l l y  t o  s u p p o r t  t h e  

d i s t i n c t i o n  b e tw een  c o n d i t i o n i n g  p a r a d i g m s : one argum ent

r e l i e d  on r e s p o n s e  d i f f e r e n c e s ,  t h e  o t h e r  em p h as iz ed  d i f ­

f e r e n c e s  among in d e p e n d e n t  v a r i a b l e s . The r e s p o n s e  a r g u ­

ment h a s  b e en  d e a l t  w i th  b o th  e m p i r i c a l l y  ( M i l l e r ,  1969 ; 

Kimmel and H i l l ,  i 9 6 0 ) and  t h e o r e t i c a l l y  ( S c h o e n f e ld ,  1 9 7 2 , 

1971» 1 9 7 0 , 1 9 6 6 ) ,  w h i l e  t h e  p r o c e d u r a l  d i s t i n c t i o n s ,  a l ­

th o u g h  q u e s t i o n e d ,  have  re m a in e d  w i t h o u t  a  c o n v in c i n g  

r e s o l u t i o n .  Two s e p a r a t e  h i s t o r i c a l  l i n e s  o f  i n q u i r y ,  t h e  

f i r s t  d e a l i n g  w i t h  t h e  s c h e d u l i n g  o f  s t i m u l u s  e v e n t s  o t h e r  

t h a n  SR, and t h e  o t h e r  w i t h  t h e  s c h e d u l i n g  o f  r e i n f o r c e r  

o c c u r r e n c e ,  can  be i n t e g r a t e d  i n  o r d e r  t o  r e s o l v e  t h e  p r o ­

c e d u r a l  d i f f e r e n c e s  b e tw een  o p e r a n t  and P a v lo v ia n  p a ra d ig m s .  

T h is  i n t e g r a t i o n  i s  a c c o m p l is h e d  by t h e  c o m b in a t io n  o f  

v a r i a b l e s  w h ich  a c c o u n t  f o r  a l l  p o s s i b l e  m anner o f  s c h e d ­

u l i n g  b o th  n e u t r a l  s t i m u l i  (CS o r  S^) and r e i n f o r c e r s  (UCS 

o r  SR) i n  t i m e ,  and t h e  s p e c i f i c a t i o n  o f  t h e  r e l a t i o n s h i p  

o f  t h e  s t i m u l i  t o  r e s p o n s e s .  W hile  t h e  m a in te n a n c e  o f  

b e h a v i o r a l  c o n t r o l  d u r i n g  t h e  m a n i p u l a t i o n  o f  t h e  v a r i a b l e s



u s e d  i n  t h e  p r e s e n t  w ork was a  h o p e d - f o r  r e s u l t . ,  t h e  i n t e g r a ­

t i o n  o f  t h e  s e v e r a l  p r o c e d u r e s  i d e n t i f i e d  i n  t h i s  s tu d y  does  

n o t  depend  upon a  p a r t i c u l a r  b e h a v i o r a l  ou tcom e. H ow ever, 

t h e  p r e s e n t  d ev e lo p m en t d e f i n e s  a  s y s te m  o f  in d e p e n d e n t  

v a r i a b l e s  w h ic h ,  a t  s p e c i f i c  v a l u e s ,  r e p l i c a t e  b o th  o p e r a n t  

and  P a v lo v ia n  p r o c e d u r e s .

A s e t  o f  in d e p e n d e n t  v a r i a b l e s  [S ^ -S R i n t e r v a l  o r  

p h a se  a n g l e ,  t h e  c o n d i t i o n a l  p r o b a b i l i t y  b e tw een  SN and SR, 

£ ( S R|S n ) and  t h e  c o n d i t i o n a l  p r o b a b i l i t y  b e tw ee n  SR and s \  

£ ( S N|S R) ] h a s  b een  i d e n t i f i e d  ( S c h o e n f e l d ,  C o le ,  e t  a l ,

1972 ; M a r t i n ,  1971) w h ich  r e p l i c a t e ,  a t  s p e c i f i c  v a l u e s ,  b o th  

t h e  m ethods and e f f e c t s  o f  any o p e r a n t  p r o c e d u r e  i n v o l v i n g  

t h e  p r e s e n t a t i o n  o f  c o n t i n g e n t  o r  n o n - c o n t i n g e n t  " n e u t r a l  

s t i m u l i "  and  c o n t i n g e n t  r e i n f o r c e r s .  I n  t h e  p r e s e n t  e x p e r i ­

m e n t ,  t h e  p r o c e d u r e  d e s i g n a t e d  "S1̂ i n t r u s i o n "  shows t h e  

e f f e c t s  o f  t h e s e  v a r i a b l e s .  A v a r i e t y  o f  s t i m u l u s  c o n t r o l  

phenomena a r e  r e p l i c a t e d  i n  t h i s  p o r t i o n  o f  t h e  e x p e r im e n t .  

F o r  e x a m p le ,  a s  a  f u n c t i o n  o f  w here  t h e  o c c u r r e d  i n  t im e  

r e l a t i v e  t o  SR, t h e  SN can  be c o n s i d e r e d  e i t h e r  an  SD, Sr  o r  

SA. T hese  d e s i g n a t i o n s  o f  s t i m u l u s  " f u n c t i o n "  w ere  made i n  

t h e  p r e s e n t  work on t h e  b a s i s  o f  s e v e r a l  b e h a v i o r a l  c r i t e r i a ,  

n o t  a l l  o f  w h ich  w ere  met i n  a  s i n g l e  s u b j e c t .  I n  some 

c a s e s ,  an a t t r i b u t i o n  o f  a  p a r t i c u l a r  s t i m u l u s  " f u n c t i o n "  

was made on t h e  b a s i s  o f  a  change  i n  a b s o l u t e  r a t e ,  w h i l e  

u n d e r  t h e  same c i r c u m s ta n c e s  t h e  a t t r i b u t i o n  o f  a  " f u n c t i o n "



61 .

t o  t h e  s t i m u l u s  was made b a s e d  upon a  c o n s i s t e n t  p a t t e r n  o f

r e s p o n d in g  r e l a t i v e  t o  t h e  s t i m u l u s  I n t r u s i o n .  The d a t a

p r e s e n t e d  h e r e  a r e  i n  ag re em e n t  w i t h  d a t a  p r e s e n t e d  by 

Parm er and S c h o e n f e ld  (1 9 66 a  and  b ) and  I n d i c a t e  t h a t  t h e  

o c c u r r e n c e  o f  t h e  i n t r u d e d  s t i m u l u s  e x e r t s  i t s  i n f l u e n c e

th r o u g h o u t  t h e  s e q u e n c e  o f  b e h a v i o r  and can  be d e s i g n a t e d

as  s e r v i n g  any number o f  " f u n c t i o n s "  d e p e n d in g  on w here  i n  

t h e  s e q u e n c e  o f  b e h a v i o r  t h e  m easurem ent i s  t a k e n .  T hese  

s e q u e n t i a l  p o s s i b i l i t i e s  a r e  v i s i b l e  i n  t h e  p r e s e n t  work n o t  

o n ly  i n  t h e  two " f i x e d "  I S RT s c h e d u le s  (P I  and  VD), b u t  a l s o  

i n  t h e  two "random " IS^^T s c h e d u le s  (RI and RD). The f i n d i n g s  

o f  P a rm er and  S c h o e n f e ld  (1966 a  and b ) w h ich  r e s u l t e d  from  

f i x e d  S ^ -S R s c h e d u le s  and t h e  f i n d i n g s  by M a r t in  ( 1 9 7 1 ) ,  

w h ich  w ere  from  "random" S1̂ and  SR s c h e d u l e s ,  a r e  r e p l i c a t e d  

i n  t h e  b ro a d e n e d  d e s i g n  o f  t h e  p r e s e n t  e x p e r im e n t .  I n  

M a r t i n ' s  (1971) d a t a  t h e  v i s i b i l i t y  o f  s e q u e n t i a l  e f f e c t s  

was l o s t  s i n c e  b o th  SN and SR w ere  p r e s e n t e d  i r r e g u l a r l y  and 

t h e  s e q u e n c e  o f  s t i m u l u s  e v e n t s  was n o t  c o n s t a n t .  I n  t h e  

p r e s e n t  w o rk ,  t h e  r e g u l a r  s c h e d u le  o f  S1̂ I n t r u s i o n  com bined
p

w i t h  t h e  two "random " IS  T s c h e d u le s  r e s u l t e d  i n  a  more con­

s i s t e n t  s e q u e n c e  o f  s t i m u l u s  p r e s e n t a t i o n s  t h a n  d i d  M a r t i n ' s  

p r o c e d u r e ,  a l l o w in g  f o r  t h e  p r e s e n t a t i o n  o f  r e s p o n s e  r a t e  

d a t a  b e f o r e ,  d u r i n g  and f o l l o w i n g  SN, m aking  t h e  e f f e c t s  o f  

SN i n t r u s i o n  more v i s i b l e  i n  t h e s e  two s c h e d u le s  t h a n  had  

b een  t h e  c a s e  i n  M a r t i n ' s  RI d a t a .  I t  i s  i n t e r e s t i n g  t o  n o t e



t h a t  t h e  v a r i o u s  e f f e c t s  s e e n  i n  t h e  F I  and  VD s c h e d u le s  

w ere  r e p l i c a t e d  i n  RI and  RD, when g_(SR |S ^ )  was e q u a l  t o  

0 .2 0 .  T hese  d a t a  a r e  c o n s i s t e n t  w i t h  M a r t i n ' s  (1971) f i n d ­

in g s  t h a t  " . . . s t i m u l u s  p r o b a b i l i t y  p e r  s e  had  l i t t l e  o r  no 

e f f e c t  a c r o s s  i t s  r a n g e  when t h e  p h a se  a n g le  was s m a l l . . . "  

( p .1 1 1 ) .  I n  M a r t i n ' s  c a s e  " s m a l l "  SN~SR i n t e r v a l s  w ere  0 ,

3 ,  and 6 s e c  i n  a  30 s e c  T - c y c l e ;  i n  t h e  p r e s e n t  w ork t h e  

Sg g ro u p  h ad  an SR- S R i n t e r v a l  o f  5 s e c  i n  t h e  F I  and VD 30 

s e c  T - c y c l e s ,  and a  1 s e c  i n t e r v a l  i n  t h e  6 s e c  RI and RD 

T - c y c l e s .  The e f f e c t s  o f  S^ i n t r u s i o n  w ere  c o m p arab le  i n  

i n  b o th  " f i x e d "  and  "random" IS^T s c h e d u l e s .  The r a n g e  o f  

p h a se  a n g le s  o v e r  w h ich  t h i s  f i n d i n g  a p p l i e s  was e x te n d e d  

i n  t h e  p r e s e n t  s tu d y  t o  i n c l u d e  l o n g e r  SN- S R i n t e r v a l s  i n  

b o th  t h e  " f i x e d "  and  "random " IS RT s c h e d u l e s .  The r e p l i c a ­

t i o n  o f  e f f e c t  i n  t h e  s h o r t  and  lo n g  T - c y c le  s c h e d u le s  

i n d i c a t e d  t h a t  SN- S R i n t e r v a l  e x e r t e d  i t s  e f f e c t  r e l a t i v e
ID

t o  t h e  IS  T d u r a t i o n  r a t h e r  t h a n  a s  a  f u n c t i o n  o f  t h e  a b ­

s o l u t e  SN- S R i n t e r v a l ,  and t h a t  a t  b o th  lo n g  and s h o r t  

SN- S R i n t e r v a l s  m a n i p u l a t i o n  o f  £ ( S R |S ^ )  e x e r t e d  l i t t l e  

d i f f e r e n t i a l  c o n t r o l .  T h is  f i n d i n g  r e p l i c a t e d  E c k e rm a n 's  

(1969) f i n d i n g  o f  no d i s r u p t i o n  i n  t h e  m a in te n a n c e  o f  d i s ­

c r i m i n a t i v e  c o n t r o l  by when £ ( S R|S ^ )  was l e s s  t h a n  1 . 0 .

In  a d d i t i o n ,  t h e  p r o c e d u r e s  o f  t h e  p r e s e n t  work w ere  s i m i l a r  

t o  t h o s e  o f  S te v e n s o n  and R eese  (1962) and  Zimmerman (1 9 6 9 ,  

1957) w h ich  p ro d u c e  a  " d u r a b l e "  c o n d i t i o n e d  r e i n f o r c e r



e f f e c t  by m aking  jd(SR |S ^ )  l e s s  t h a n  1 .0 . ;

The i n t r u d e d  s t i m u l u s  p a ra d ig m  can  be i n t e r p r e t e d  as 

r e p l i c a t i n g  t h e  t e m p o r a l  r e l a t i o n s h i p  b e tw ee n  s t i m u l i  (CS 

and UCS) w hich  i s  s e e n  i n  t h e  v a r i o u s  P a v lo v ia n  t r a c e ,  

d e la y  and s im u l ta n e o u s  p r o c e d u r e s .  H ow ever, t h e  u s u a l  

depen d en cy  r e l a t i o n s h i p  b e tw een  R and SR a n d / o r  b e tw ee n  R 

and  SN w h ich  was p r e s e n t  i n  b o th  t h e  P a rm er  and  S c h o e n f e ld  

(1966 a  and  b ) and M a r t in  (1971) s t u d i e s ,  and w h ich  i s  n e v e r  

p r e s e n t  i n  t h e  P a v lo v ia n  p r o c e d u r e s ,  e x c lu d e s  t h e  i d e n t i f i ­

c a t i o n  o f  t h e s e  v a r i a b l e s  a lo n e  (p h a s e  a n g le  and  t h e  c o n d i ­

t i o n a l  p r o b a b i l i t i e s  b e tw ee n  t h e  s t i m u l i )  a s  s u f f i c i e n t  t o  

p r o v i d e  t h e  b a s i s  f o r  an  o p e r a n t - r e s p o n d e n t  r e s o l u t i o n .

The p r e s e n t  w ork i n v e s t i g a t e d  an a d d i t i o n a l  v a r i a b l e ,  

[jd(NC T - c y c l e ) ]  w h ich  m a n ip u la t e d  t h e  d e g r e e  t o  w h ich  t h e  

d i s t r i b u t i o n  o f  Rs i n  t im e  i n f l u e n c e d  t h e  d i s t r i b u t i o n  o f
ID

S s i n  t i m e .  By v a r y i n g  t h e  d e g r e e  o f  d ep en d e n c e  o f  t h e  

SR d i s t r i b u t i o n  on R s , t h e  t e m p o r a l  r e l a t i o n s h i p  b e tw een  

R and  SR was a l s o  v a r i e d .  I n  P I  and RI com ponents  o f  t h e  

m u l t i p l e  s c h e d u le  d u r i n g  " B a s e l i n e "  and  "S^  i n t r u s i o n "  

p h a s e s ,  t h e  o c c u r r e n c e  o f  SR was c o m p le te ly  d e p e n d e n t  upon 

t h e  o c c u r r e n c e  o f  R. I n  a d d i t i o n ,  SR a lw ay s  f o l l o w e d  t h e  

q u a l i f i e d  R im m e d ia te ly .  When ]d(NC T - c y c l e )  was i n c r e a s e d ,  

SR no l o n g e r  m a in t a in e d  i t s  f i x e d  p o s i t i o n  r e l a t i v e  t o  R.

In  VD and  RD s c h e d u l e s ,  t h e  t e m p o r a l  r e l a t i o n s h i p  b e tw een  

R and SR re m a in e d  w i t h i n  t h e  same l i m i t s  ( t h e  d u r a t i o n  o f



t h e  T - c y c le ) .  I n  a l l  phases , o f  t h e  p r e s e n t  w o rk ,  a l th o u g h  

d ep en d en cy  r e l a t i o n s h i p  was e l i m i n a t e d  by t h e  m a n i p u l a t i o n  

o f  £(NC T - c y c l e ) .  I n  e a c h  o f  t h e  f o u r  component s c h e d u le s  

a t  t h e  f i n a l  e x p e r i m e n t a l  p o i n t ,  one o f  two P a v lo v ia n  

p r o c e d u r e s  was i n  e f f e c t :  f o r  t h e  S ĵ g r o u p ,  a  " t r a c e "

p r o c e d u r e ;  f o r  t h e  g r o u p ,  a  " d e l a y "  p r o c e d u r e .  By 

m a n i p u l a t i o n  o f  t h e  £(NC T - c y c l e )  v a r i a b l e  i n  c o m b in a t io n  

w i t h  p h a se  a n g le  and £ (S R |S N) ,  i t  was p o s s i b l e  t o  move 

from  o p e r a n t  t o  P a v lo v ia n  p r o c e d u r e s  a n d , i n  t h i s  s t u d y ,  

t o  m a i n t a i n  b e h a v i o r a l  c o n t r o l .



FOOTNOTES

1
I n  t h e  p o r t i o n  o f  t h e  t - s y s t e m  d i r e c t l y ,  a p p l i c a b l e  t o  t h e  

p r e s e n t  w o rk ,  t h e  f o l l o w i n g  v a r i a b l e s  d e te r m in e  t h e  p r e s e n ­
t a t i o n  o f  r e i n f o r c e r s :  .
-  a  r e p e a t i n g  t im e  c y c l e  (T) d e f i n e s  p e r i o d s  o f  r e i n f o r c e r  
a v a i l a b i l i t y ;
-  t h e  v a r i a b l e  p r o b a b i l i t y  (g_) d e f i n e s  t h e  p r o b a b i l i t y  o f  
a  r e i n f o r c e r  i n  e a c h  c y c l e .  I n  c o n t i n g e n t  s c h e d u le s  t h e  
p v a lu e  i s  a s s i g n e d  o n ly  t o  t h e  f i r s t  r e s p o n s e  i n  e a c h  T - 
c y c l e ,  so  t h a t  e a c h  c y c l e  can  be c o n s i d e r e d  a  t r i a l ,  w i th  
one o p p o r t u n i t y  ( t h e  f i r s t  R) t o  o b t a i n  t h e  r e i n f o r c e r ;
-  T /p  t h e  r a t i o  o f  t h e  d u r a t i o n  o f  T t o  t h e  £  v a lu e  (F a rm er  
19 621 , t h i s  r a t i o  p r e d i c t s  t h e  mean i n t e r - r e i n f o r c e m e n t  
t im e  o r  I S RT.

W hile  t h e  £  v a lu e  a lw ay s  a p p l i e s  t o  t h e  f i r s t  r e s p o n s e  
i n  T , i t  i s  p o s s i b l e  t o  d e l i v e r  t h e  o b t a i n e d  r e i n f o r c e r  a t  
any p o i n t  d u r i n g  T. I n  t h e  p r e s e n t  e x p e r im e n t  tw o s e t s  o f  
s c h e d u le s  w ere  com pared ; t h o s e  w h ich  d e l i v e r  r e i n f o r c e m e n t  
im m e d ia te ly  f o l l o w i n g  t h e  r e s p o n s e  and t h o s e  w h ich  d e l i v e r  
r e i n f o r c e r s  a t  t h e  end  o f  t h e  T - c y c l e .

In  t h e  c a s e s  i n  w h ich  SR i s  d e l i v e r e d  im m e d ia te ly  
f o l l o w i n g  t h e  q u a l i f y i n g  R, t h e  T - s y s te m  d e f i n e s  t h e  f o l l o w ­
in g  s c h e d u l e s :
-  F ix e d  I n t e r v a l  ( F I )  -  when £ = 1 .0  an  F I  s c h e d u le  e q u a l  i n  
v a lu e  t o  T i s  o b t a i n e d ;
-  Random I n t e r v a l  (RI) -  i n  t h e s e  s c h e d u le s  £ < 1 .0 ,  and T / £  
p r e d i c t s  t h e  mean IS RT.

In  t h e  c a s e s  i n  w h ich  SR i s  d e l i v e r e d  a t  t h e  end  o f  
t h e  T - c y c l e ,  t h e  f o l l o w i n g  s c h e d u le s  a r e  d e f i n e d  w i t h i n  
t h e  t - s y s t e m :
-  V a r i a b l e  D elay  (VD) -  when £ = 1 .0  and  a t  l e a s t  one R o c c u r s  
i n  e ac h  T - c y c l e ,  r e i n f o r c e r s  w i l l  o c c u r  e x a c t l y  e v e r y  T s e c ;
-  Random D elay  (RD) -  i n  t h e s e  s c h e d u le s  £ < 1 .0 ,  and  t h e  
minimum IS^T = T s e c .

The t - s y s t e m  can  be  u se d  t o  d e s c r i b e  t h e  d i s t r i b u t i o n  
o f  o c c u r r e n c e  o f  any s t i m u l u s  e v e n t s .
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APPENDIX

The f o l l o w i n g  t a b l e s  p r e s e n t  d a t a  i n  s u c c e s s i v e  f o u r  

day  b lo c k s  f o r  a l l  s u b j e c t s  f o r  a l l  p r o c e d u r e s .  The f i n a l

e n t r y  f o r  e a c h  p r o c e d u r e  i s  t h e  mean o f  t h e  l a s t  e i g h t  days

o f  t h a t  p r o c e d u r e ,  and c o r r e s p o n d s  t o  t h e  v a l u e s  w hich  a r e  

p r e s e n t e d  i n  t h e  f i g u r e s .

R ead in g  a c r o s s  t h e  p ag e  t h e  h e a d in g s  a r e :

Days- Indicates the four day blocks and the final eight day 
block

1 - 6 -  I n d i c a t e  t h e  s u c c e s s i v e  s i x t h s  o f  t h e  T - c y c l e  i n  e ach
s c h e d u le  com ponent. D a ta  i n  t h e s e  columns a r e  mean r a t e  
i n  e a c h  p o r t i o n  o f  t h e  T - c y c l e .  I n  RI and RD s c h e d u le s  
t h e  d u r a t i o n  o f  e a c h  s u b - i n t e r v a l  i s  1 s e c ,  and i n  P I  
and  VD com ponents e a c h  s u b - i n t e r v a l  i s  5 s e c  i n  d u r a t i o n .
The t o t a l  t im e  o f  e ac h  s u b - i n t e r v a l  i n  e a c h  s e s s i o n  was
100 s e c

RR- I n d i c a t e s  t h e  mean ru n n in g  r a t e .  T h i s  i s  com puted by 
D iv id in g  t h e  t o t a l  r e s p o n s e s  by t h e  t o t a l  t im e  minus 
b o th  r e i n f o r c e m e n t  t im e  and  p o s t - r e i n f o r c e m e n t - p a u s e .

#CSR-  I n d i c a t e s  t h e  mean number o f  c o n t i n g e n t  r e i n f o r c e r s  
p e r  s e s s i o n

PSRPC- I n d i c a t e s  t h e  mean p o s t - r e i n f o r c e m e n t - p a u s e  f o l l o w i n g  
c o n t i n g e n t  r e i n f o r c e r s

TD
#NCS -  I n d i c a t e s  t h e  mean number o f  n o n - c o n t i n g e n t  r e i n f o r c e r s  

p e r  s e s s i o n

PSrPNC- Indicates the mean post-reinforcement-pause following 
non-contingent reinforcers.



P#30 S c h e d u le :  RI

Days 1 2 3 4 5 6 RR ■#csR p s r p c  • #NCSr PS% C

1 -4 .83 .69 .8 2 .83 .80 .8 1 .89 21 3 .3 0 B a s e l i n e
5 -8 .7 4 .6 7 .7 1 .69 .82 .74 .8 1 24 4 .4 4
9-12 .93 .82 .8 2 .9 8 .9 8 1 .0 2 .97 19 2 .9 3

13 -1 6 1 .1 0 1 .0 2 1 .1 3 1 .1 5 1 .2 2 1 .1 8 1 .2 6 18 4 .7 4
17-20 1 .2 5 1 .0 3 1 .0 7 1 .1 7 1 .2 9 1 .2 9 1 .3 3 21 3 .5 0
21-24 1 .1 4 1 .0 8 1 .1 2 1 .2 0 1 .2 4 1 .2 9 1 .3 4 24 3 .1 5
2 5 -2 8 1 .1 6 .9 6 1 .0 2 1 .1 2 1 .1 9 1 .1 8 1 .2 5 17 3 .8 6
29-32 1 .0 9 1 .0 2 1 .0 0 1 .0 7 1 .1 4 1 .2 4 1 .2 4 15 3 .7 7
33-36 1 .0 9 .9 4 .94 1 .1 0 1 .0 9 1 .1 8 1 .2 5 23 4 .3 9
37-40 1 .0 7 .86 .9 3 1 .0 5 1 .0 7 1 .1 0 1 .1 7 24 3 .9 2
41-44 .91 .82 .6 8 .8 8 .8$. • 97 .98 20 4 .5 3
37-44 .99 .84 .8 0 .97 .97 1 .0 3 1 .0 7 22 4 .2 2

45-48 1 .2 2 • 96 1 .1 1 1 .1 9 1 .3 0 1 .3 8 1 .3 7 21 3 .5 3 B a s e l i n e
49-52 1 .1 5 1 .0 3 .9 3 1 .1 2 1 .1 5 1 .2 7 1 .2 5 23 3 .6 2
53-56 .7 9 1 .0 1 .97 1 .1 1 1 .1 3 1 .2 1 1 .1 7 21 3 .5 7
57-60 1 .1 6 .99 1 .0 3 1 .1 2 1 .2 1 1 .2 3 1 .2 6 24 4 .8 3
61-64 1 .3 7 1 .2 0 1 .1 7 1 .2 4 1 .3 4 1 .3 9 1 .4 5 19 3 .5 9
65-68 1 .0 6 1 .1 9 1 .0 7 1 .0 2 1 .0 6 1 .1 4 1 .2 7 23 4 .5 8
69-72 1 .1 1 .9 5 1709 1 .0 8 1 .2 3 1 .2 4 1 .2 7 21 3 .5 8
73-76 1 .0 9 1 .0 4 .9 9 1 .0 6 1 .1 9 1 .2 8 1 .2 6 21 4 .1 0
69-76 1 .1 0 1 .0 0 1 .0 4 1 .0 7 1 .2 1 1 .2 6 1 .2 7 . 21 3 .5 4

77-80 1 .1 9 .96 • 95 1 .0 0 1 .2 3 1 .1 7 1 .2 4 23 3 .8 0 B a s e l i n e
81-84 1 .1 6 1 .0 8 1 .1 4 1 .0 6 1 .2 2 1 .2 1 1 .2 2 21 3 .6 1
85-88 1 .0 5 .93 .8 1 .9 0 1 .0 8 1 .1 4 1 .1 6 24 4 .0 2
89-92 1 .2 0 • 92 1 .0 0 1 .0 7 1 .3 2 1 .3 0 1 .3 3 20 3 .8 0
85-92 1 .1 3 • 93 .9 1 .99 1 .2 0 1 .2 2 1 .2 4 22 3 .9 1

—a
U>



P#30 S c h ed u le :  RI

9 3 -9 6 1 .1 5 1 .0 3 1 .0 3 1 .2 1 1 .1 8 1 .2 3 1 .2 9 21 3 .1 3 B a s e l i n e
9 7 -100 1 .1 0 1 .0 0 1 .1 1 1 .0 8 1 .3 2 1 .1 5 1 .2 5 23 3 .1 4

101-104 .9 8 • 95 .9 5 1 .0 0 .9 8 1 .0 7 1 .0 9 19 2 .5 6
105-108 .9 5 • 93 .9 1 1 .0 4 1 .0 2 1 .1 1 1 .0 8 18 3 .1 1
10 1 -1 0 8 • 97 • 94 • 93 1 .0 2 1 .0 0 1 .0 9 1 .0 9 18 2 .8 4

109-112 1 .0 3 .8 7 .96 1 .0 1 1 .0 1 1 .0 4 1 .1 2 17 3 .5 3 B a s e l i n e
113-116 1 .1 0 1 .1 0 .9 9 1 .2 3 1 .2 2 1 .3 0 1 .2 9 23 2 .9 9
117-120 1 .2 2 1 .0 7 1 .1 3 1 .1 9 1 .2 5 1 .2 9 1 .3 1 24 3 .0 7
121-124 1 .1 4 • 94 1 .0 3 1 .0 5 1 .2 1 1 .2 3 1 .2 2 22 3 .1 8
117-124 1 .1 9 1 .0 1 1 .0 9 1 .1 3 1 .2 4 1 .2 6 1 .2 7 23 3 .1 1

1 -4 • 73 .70 .70 .8 6 • 75 • 79 .84 22 3 .8 0  g ( N C T - c y c l e ) = l .00
5 -8 .40 • 37 .37 • 38 .44 .4 6 • 50 21 5 .0 7
9-12 .6 6 .5 3 .6  5 .5 6 .7 7 • 73 .7 3 16 3-9 4

13-16 .3 3 .25 .2 2 .32 .3 1 • 36 • 36 22 5 .8 8
17-20 .12 .09 .0 8 .1 1 .1 1 .08 .1 3 20 7 .0 1
21-24 .0 3 .0 1 .0 1 .0 1 .0 1 .0 2 .09 20 2 5 .0 1
25 -2 8 .0 3 .07 • 05 .0 5 .0 7 .10 .0 9 22 2 3 .2 1
21 -2 8 .03 .04 .0 3 .0 3 .04 .06 .09 2 1 2 1 .4 1  .....................................

4=-



P#30 S c h e d u le : PI

)ays 1 2 3 4 5 6 RR #CSR PSRPC #n c s r  p s rnc

1 -4 .53 .78 .9 4 .92 .84 .8 1 .8 6 20 3 .0 1 B a s e l i n e
5 -8 .39 • 76 .9 8 1 .0 1 .9 8 .9 6 .9 5 20 4 .3 3
9-12 .29 .72 .99 1 .1 8 1 .2 4 1 .2 0 1 .1 8 20 6 .3 4
13-16 .2 4 .48 .94 1 .2 7 1 .3 6 1 .2 9 1 .3 6 20 9 .3 6
17-20 .2 2 .4 6 1 .0 2 1 .2 8 1 .4 6 1 .5 1 1 .3 9 20 8 .7 4
21-24 • 38 .57 • 97 1 .1 8 1 .3 8 1 .4 3 1 .3 7 20 8 .3 6
25 -2 8 .24 . 3 1 .60 .93 1 .2 2 1 .2 3 1 .1 5 20 1 0 .2 7
29-32 .2 5 . .32 .7 1 1 .0 3 1 .2 5 1 .3 2 1 .2 0 20 1 0 .2 8
33-36 .23 .2 1 .42 • 75 1 .1 0 1 .2 7 1 .1 7 20 1 3 .0 6
37-40 .22 .14 .3 2 .62 .9 4 1 .1 1 1 .0 1 20 1 3 .8 9
4 1 -4 4 .19 .10 • 34 .77 .94 1 .0 5 1 .0 4 20 1 4 .1 5
3 7-44 .2 1 .12 .33 .70 .9 4 1 .0 8 1 .0 2 20 1 3 .9 8

4 5-48 .2 2 .2 1 • 45 .8 8 1 .0 4 1 .1 3 1 .0 9 20 1 2 .0 6 B a s e l i n e
49-52 .2 0 .20 .54 .8 7 1 .2 4 1 .3 2 1 .2 2 20 1 1 .9 4
5 3 -5 6 .20 • 17 .50 1 .0 9 1 .4 8 1 .4 8 1 .3 9 20 1 2 .1 7
57-60 .2 3 .2 1 .62 .93 1 .2 4 1 .4 7 1 .2 2 20 1 0 .6 9
61-64 .2 1 .23 .59 1 .0 8 1 .3 6 1 .5 3 1 .4 1 20 1 2 .4 6
65-68 .2 1 .16 .5 2 .85 1 .2 0 1 .5 1 .92 20 1 1 .7 2
69-72 .20 .18 .5 5 1 .2 2 1 .6 3 1 .7 1 1 .4 7 20 1 1 .3 7
73-76 .2 1 .14 .6 1 1 .1 3 1 .5 4 1 .7 3 1 .5 0 20 1 2 .2 1
69-76 .2 1 .16 .5 8 1 .1 8 1 .5 9 1 .7 2 1 .4 9 20 1 1 .7 9

77-80 .20 .12 .50 1 .1 3 1 .6 1 1 .8 5 1 .5 5 20 1 2 .5 9 B a s e l i n e
81-84 .20 .1 4 .40 1 .0 5 1 .5 8 1 .8 9 1 .4 7 20 1 1 .9 9
85-88 .20 .1 0 .54 1 .0 6 1 .4 9 1 .8 1 1 .4 0 20 1 2 .2 9
89-92 .2 2 .09 .4 8 1-22 1 .8 0 2 .0 5 1 .6 8 20 1 2 .4 6
85-92 .2 1 .10 .5 0 1 .1 4 1 .6 5 1 .9 3 1 .5 4 20 1 2 .3 8

VJl



P#30 S ch ed u le :  PI

9 3-96 .2 2 .0 7 • 37 1 .0 4 1 .6 5 1 .8 3 1 .5 6 20 1 3 .4 9 B a s e l i n e
97-100 .22 .1 1 .4 5 1 .1 9 1 .8 9 2 .2 6 1 .7 8 20 1 2 .6 8

101-104 .2 3 .0 9 .5 7 1 .3 7 2 .1 2 2 .3 8 2 .0 3 20 1 3 .4 1
105-108 .23 .1 1 .5 1 1 .3 2 2 .0 1 2 .2 2 2 .0 0 20 1 3 .9 7
101-108 .23 .10 .54 1 .3 5 2 .0 7 2 .3 0 2 .0 2 20 1 3 .6 9

109-112 .20 .06 • 34 .96 1 .5 8 2 .0 9 1 .6 4 20 1 4 .1 3 B a s e l i n e
113-116 .2 1 .0 8 • 38 1 .1 3 1 .8 1 1 .9 9 1 .9 9 20 1 3 .6 4
117-120 .2 1 .04 • 32 • 92 1 .5 5 1 .9 0 1 .5 5 20 1 4 .0 2
121-124 .20 .0 8 .2 7 • 79 1 . 6 1 1 . 8 1 1 .3 8 20 1 2 .6 7
117-124 .20 .0 6 • 30 .8 6 1 .5 8 1 .8 6 1 .4 7 20 13.44-

1 -4 .0 7 .0 8 .2 4 .4 8 .8 7 1 .0 6 .8 6 20 1 3 .5 8  p ( N C T - c y c l e ) = l .00
5 -8 .0 4 .05 .15 .4 5 .8 3 .92 . 8 1 20 1 4 .3 8
9-12 .09 .09 • 39 .65 1 .0 7 1 .0 5 .99 20 13-09

13-16 .0 1 .06 .2 3 • 38 .4 7 .5 5 .4 8 20 1 2 .2 8
17-20 .0 1 .1 3 .1 8 .2 3 .2 5 .22 .30 20 1 3 .2 1
21-24 0 .06 .1 9 .19 .22 .2 7 .30 20 1 4 .6 5
25-28 0 .04 .1 8 .1 7 .2 4 .25 .3 0 20 1 5 .6 9

2 1 -2 8 0 .05 .17 .18 .2 3 .26 .30 20 1 5 .1 7



P#30 S ch e d u le :  VD

Days 1 2 3 ,4 5 6 RR #CSR PSRPC ' #ncsr p s rnc

1 -4 .1 3 .3 7 .4 4 .40 .34 .3 9 .46 20 7 .7 5 B a s e l i n e
5 -8 .0 8 • 17 .26 .2 3 .2 7 .23 .3 5 18 1 7 .1 8
9-1 2 .04 .19 .3 6 .4 1 .44 .44 .4 8 20 1 2 .2 0

13-16 .04 .0 8 .1 1 .09 .1 7 .12 .1 9 14 2 2 .3 3
17-20 .0 5 .0 9 .05 . 06 .0 4 .04 .12 12 27*22
21-24 .06 .06 .06 • 05 .07 .0 5 .14 12 3 2 .3 3
25 -2 8 .04 .06 .06 .0 5 .0 5 .05 .1 3 14 2 9 .4 5
29-32 .04 .10 .1 5 .1 1 .1 1 .1 1 .19 14 3 5 .7 3
33-36 .03 .1 1 .0 7 .10 .09 .14 .1 5 15 2 3 .8 9
37-40 .0 3 .0 7 .1 1 .1 3 .1 3 .1 3 .1 9 17 17-86
41-44 .02 • 07 .06 .0 7 .09 .0 7 *’13 17 2 0 .0 2
3 7-41 .0 2 .07 .0 8 .10 .1 1 .1 0 .16 17 1 8 .9 4

45-48 .02 .07 .04 .07 .03 .05 .10 15 2 0 .8 3 B a s e l i n e
49 -52 .0 1 . 0 6 .1 0 .08 .0 7 .05 .14 14 2 6 .0 8
53-56 .0 3 .10 . .08 • 07 .06 .0 3 .12 15 2 1 .4 0
57-60 .02 .1 0 .1 3 .09 .1 0 .10 .1 5 17 1 6 .7 6
61-64 .02 .06 .09 .09 .09 .09 .14 17 1 9 .9 9
65-68 • 03 .06 .04 .05 .0 1 .0 3 .10 10 4 0 .5 9
69-72 .02 .0 7 .06 . 06 .0 5 .0 3 .0 9 12 2 9 .9 3
73-76 .03 .05 .06 .0 8 .08 .08 .1 5 18 2 4 .2 6
69-76 .0 3 .0 6 .0 6 .0 7 .08 .06 .1 2 15 2 7 .1 0

77-80 .03 • 07 .06 .0 2 .04 .04 .0 8 15 3 0 .9 7 B a s e l i n e
81-84 • 03 .06 .04 .04 .03 .03 .09 11 33-22
85-88 .0 2 .0 8 .0 3 .03 .0 1 .0 2 .0 7 12 3 1 .82
89-92 .04 .0 8 .0 6 .0 5 .0 3 .0 3 .1 0 13 2 2 .9 9
85-92 .0 3 .08 .0 5 .04 .0 3 .03 .09 12 2 7 . 1 1  ..............

\I
I



P#30 S ch e d u le :  VD

93-96 .0 5 .16 .16 .09 .06 .0 4 .14 14 1 2 .3 4 B a s e l i n e
9 7 -100 .0 2 .0 9 .04 .05 .03 .0 4 .10 12 2 4 .4 1

101-104 .0 3 .1 1 .12 .08 .04 .0 3 .13 15 2 0 .9 6
105-108 .03 .0 4 .06 .0 5 .0 2 .04 .1 0 12 3 2 .3 9
101-108 .0 3 .0 8 .09 .07 .03 .04 .12 13 2 6 .6 8

109-112 .0 1 .0 3 .1 0 .0 6 .0 5 .0 3 .1 0 15 2 2 .0 9 B a s e l i n e
113-116 .0 2 .0 5 .0 8 .06 .0 2 .01 .0 8 12 2 8 .9 8
117-120 .03 .08 .14 .08 .1 0 .04 .1 5 16 1 9 .9 8
121-124 .0 1 .13 .1 5 .06 .0 7 .0 6 .1 3 20 1 4 .2 1
117-124 .02 .1 0 .1 4 .0 7 .09 .0 5 .14 18 1 8 .0 9

1 -4 .0 1 .1 1 .2 5 • 19 .17 ,1 7 .24 20 1 3 .6 7  2, ( N C T - c y c le ) = l .00
5 -8 .0 1 .0 7 .2 5 .35 • 30 .2 7 .3 5 20 1 2 .9 9
9 -1 2 .03 .14 .24 .42 • 37 .19 .2 7 20 1 1 .8 3

1 3 -1 6 0 .1 6 .2 8 .2 2 .1 3 .2 0 .2 7 20 1 2 .1 3
17-20 0 .07 .12 .1 0 .1 1 .1 8 .20 20 1 6 .5 6
21-24 0 .0 5 .1 1 .1 3 .10 .1 5 .2 1 20 1 8 .1 3
2 5 -2 8 0 .05 .1 3 .17 .18 .17 .23 20 1 5 .5 5
2 1 -2 8 0 .0 5 .12 .1 5 .1 4 .1 6 .2 2 20 1 6 .8 4
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P#30 Schedule:RD

93-96 .09 .10 .06 .0 8 .09 . 1 1 .10 11 9 .8 6 B a s e l i n e
97-100 .09 .10 .09 .10 .07 .09 .10 8 1 1 .8 0

101-104 .16 . 1 7 .16 • 17 .16 .19 .20 13 8 .4 8
1 05-108 .24 .25 .24 .28 .25 .24 .31 14 8 .5 7
101-108 .20 .2 1 .20 .23 .21 .22 .26 13 8 . 5 3 ...............

109-112 .20 .19 .22 .24 .19 .22 .26 12 9 . 5 1 B a s e l i n e
113-116 .1 6 .17 .13 .13 .13 .12 .18 12 1 2 .9 4
117-120 . 1 5 .17 .16 .18 .16 .19 .22 14 9 . 6 7
121-124 .2 1 .13 .14 .20 .2 1 .20 .24 16 1 2 .6 0
117-124 .18 .15 .1 5 .19 .18 .19 .23 15 1 0 .9 3

1-4  .2 2  . 2 3  .22  .23  .19  .2 7  .33
5 - 8  .2 0  .2 4  .2 3  .20  . 1 9  .2 5  .30
9 -1 2  .2 8  .2 2  . 2 8  .1 7  .23  .27  .34

13-16  .04  .04  .05  .0 6  . 0 3  .03  .12
17-20  . 0 1  0 . 0 1  0 . 0 1  .0 1  .03
2 1 -24  0 . 0 1  0 . 0 1  .0 1  0 .06
25 -28  .02  .0 1  .02  . 0 1  .0 1  .02  .04
2 1 -2 8 _______. 0 1  .0 1  . 0 1  .0 1  .0 1  .0 1  .05

ooo

23 9 . 36
19 9. 94
16 1 1 . 11
16 24. 72
19 25. 12
21 2 1 . 73
23 2 2 . 85
22 2 2 . 29



P#31 S ch ed u le :  Rl

Days 1 2 3 4 5 6 RR #CSR PSRPC #NCSR PSr NC

1 -4 .83 • 75 .73 .82 .80 .85 • 92 19 3 .6 3 B a s e l i n e
5 -8 .96 .84 .9 1 .8 7 .97 .96 1 .0 4 18 3 .4 2
9-12 .96 .90 • 96 .99 1 . 0 8 1 .0 2 1 .0 9 19 3 .0 9

13-16 .93 .8 1 .87 .91 1 .0 4 .96 1 .0 3 20 3 .5 7
17-20 .93 .88 .91 1 . 0 1 1 .0 3 1 .0 7 1 .1 0 19 2 .9 6
21-24 1 .0 7 .94 • 95 .94 1 .0 3 1 .0 7 1 .1 5 23 3 -7 1
2 5 -28 • 94 .80 .8 1 • 94 1 .1 0 .96 1 .0 8 19 3 .3 9
29-32 1 .0 7 • 94 .94 .94 1 .0 3 1 .1 1 1 .1 3 21 3-73
33-36 1 .0 6 .85 .8 1 .75 1 .0 3 1 .0 1 1 .0 5 22 3 .6 4
37-40 1 .0 7 1 .0 6 1 .0 5 • 95 1 .1 0 1 . 1 1 1 .1 6 21 2 . 2 6
41-44 1 .2 9 1 .1 5 1 .1 6 1 .2 5 1 .3 0 1 .3 0 1 .3 3 22 1 .8 2
37-44 1 .1 8 1 .1 1 1 . 1 1 1 . 1 1 1 .2 0 1 . 2 1 1 .2 5 21 2 .0 4

45-48 1 .2 7 1 .0 8 1 .0 7 1 .2 4 1 . 3  6 1 .3 7 1 . 3 5 22 2 .8 8 B a s e l i n e
49-52 1 .1 8 1 .0 1 .8 8 .96 1 .1 2 1 .2 2 1 .2 2 19 3 .7 5
53-56 .8 7 .86 .85 ’ .95 1 . 0 1 1 .0 4 1 . 0 7 19 3 .1 4
57-60 .86 .8 7 .84 .96 1 .0 2 1 .0 3 1 .0 6 18 3 .2 0
61-64 .9 8 .99 1 .0 2 1 .1 8 1 .1 7 1 .1 2 1 .2 4 23 3-37
65-68 .99 .87 .98 .86 1 .0 0 99 1 .0 9 25 3 . 0 8
69-72 .97 • 90 • 93 1 .0 3 1 .0 2 1 . 0 1 l . l l 20 3 .1 4
73-76 .8 7 .84 .89 .99 .96 1 .0 1 1 .0 5 16 3 .2 2
69-76 .92 .8 7 • 91 1 .0 1 .99 1 . 0 1 1 .0 8 18 3 .1 8

77-80 1 .0 0 .97 .97 1 .1 0 1 .0 9 1 .0 4 1 .1 5 21 3 .0 8 B a s e l i n e
81-84 1 .0 1 .93 • 97 1 .1 4 1 .0 2 1 .1 1 1 .1 6 20 3-24
85-88 1 .1 4 1 .0 3 1 .0 6 1 . 1 1 1 . 3 1 1 .2 3 1 .2 4 19 2 .7 9
89-92 .98 .95 .98 .99 1 .0 3 1 .1 3 1 .2 0 19 3 .1 5
85-92 l . l l .99 1 .0 2 1 .0 5 1 .1 7 1 .1 8 1 .2 2 19 2 .9 7

C O



P#31 S c h e d u le : Rl

93-96 1 .1 9 1 .0 5 1 .0 2 1 .1 6 1 .1 0 1 .3 3 1 .2 9 20 3 .8 9 B a s e l i n e
97-100 1-.14 • 98 1 .1 0 1 .1 3 1 .2 4 1 .2 3 1 .2 7 17 3 .2 4

101-104 1 .1 2 1 .0 2 1 .0 0 1 .0 8 1 .1 9 1 .2 5 1 .2 4 23 3 .2 7
105-108 1 .0 8 1 . 0 3 .99 1 .0 8 1 .0 5 1 .1 8 1 .1 8 24 3 .1 1
101-108 1 .1 0 1 .0 3 1 . 0 0 1 . 0 8 1 .1 2 1 .2 2 1 . 2 1 12 3 . 1 9  '

109-112 1 .1 9 1 .0 6 1 .1 2 1 .1 7 1 .3 1 1 .3 0 1 .3 4 21 3 .3 1 B a s e l i n e
113-116 1 .3 0 1 . 0 8 1 .1 6 1 .2 6 1 .3 8 1 .3 4 1 .4 0 18 3-06
117-120 1 .2 7 1 .0 0 1 .1 4 1 .2 0 1 .2 8 1 .2 9 1 . 3 1 17 2 .9 5
121-124 1 .1 9 .96 1 .0 6 1 .1 9 1 .3 1 1 .2 9 1 .3 2 23 3 .1 8
117-124 1 .2 3 • 98 1 .1 0 1 .1 9 1 .2 9 1 . 2 9 I . 3 1 20 3 .0 4

1 -4 1 .1 2 1 .0 6 1 .0 7 1 . 3 1 1 .2 9 1 .3 4 1 .3 9 21 3 .6 2  £ (N C T - c y c le ) = 1 .0 0
5 -8 .87 .83 • 92 .95 .9 8 1 .0 9 1 .0 9 24 3 .97
9-12 .89 .87 .89 1 .0 5 1 .1 0 1 .0 6 1 .1 2 20 4 .4 2

13-16 .86 .76 • 78 .89 .9 7 1 .0 0 . 9 7 15 3 .6 7
17-20 .72 • 71 .83 1 .0 2 1 . 1 1 .98 1 .0 5 27 3 .3 3
21-24 .64 .63 • 73 .84 .90 .86 .88 21 3 .4 3
2 5 -28 .66 1 .0 1 .7 1 .88 .8 6 .8 6 .8 8 23 3 .3 9
2 1 -2 8 .65 .82 .72 .86 .8 8 .86 .8 8 22 3 . 4 1

C O
ro



P#31 S c h e d u le : PI

Days 1 2 3 4 5 6 RR #CSR PSRPC #ncsr PSr NC

1 -4 .28 .48 .58 .66 .68 . 7 3 • 71 20 5 .8 8 B a s e l i n e
5-8 .33 .54 • 73 • 77 .76 .73 .79 20 5 . 5 1
9-12 • 34 • 56 .75 .85 .84 .92 .88 20 6 .0 2

13-16 • 39 .70 • 95 1 . 0 1 1 .0 6 1..04- .95 20 4 .7 2
17-20 .28 .65 1 . 0 3 1 .3 4 1 .3 4 1 .3 4 1 .2 4 20 5 .9 7
21-24 .35 .5 8 .85 1 . 0 8 1 .2 2 1 .2 9 1 .1 0 20 5 . 5 1
2 5 -28 .37 .6 1 .96 1 .1 9 1 . 3 8 1 .4 4 1 .3 0 20 7 .1 6
29-32 .2 5 .5 3 1 .1 1 1 .3 7 1 .3 9 1. 41 1 .5 3 20 7 .1 7
33-36 .26 .6 1 .98 1 .1 9 1 .3 9 1 .4 4 1 .3 6 20 8 .8 5
37-40 .33 .65 1 .1 0 1 . 3 1 1 .4 9 1 .5 2 1 .3 6 20 6 . 5 1
41-44 61 • 71 1 .1 4 1 .3 2 1 . 6 1 1 .7 6 1 .3 7 20 5 .8 0
37-44 .4 7 .68 1 .1 2 1 .3 2 1 .5 5 1 .6 4 1 .3 7 20 6 .1 6

4 5 -48 • 31 .55 1 .3 1 1 .4 4 1 .5 6 1 .8 4 1 .6 2 20 8 .3 7 B a s e l i n e
49-52 .22 • 59 1 . 3 6 1 .7 6 2 .1 0 2 .2 5 1 .9 2 20 8 .4 8
53-56 .23 .44 1 .1 3 1 .7 0 2 .1 4 2 .3 7 1 .8 7 20 8 .6 1
57-60 .28 .23 .89 1 .2 7 1 .8 8 2 . 0 1 1 .5 2 20 8 .3 6
61-64 • 25 .49 1 .2 4 1 .5 8 1 .8 3 1 .9 8 1 .7 5 20 8 .8 6
65-68 .2 3 .35 1 .0 4 1 .6 3 2 .0 3 2 .2 6 1 .8 7 20 9 .8 7
69-72 .26 .40 .86 1 .2 5 1 .7 7 1 .8 9 1 .5 2 20 8 .8 8
73-76 .23 .32 .85 1 .3 2 1 .8 6 2 .0 2 1 .6 7 20 1 0 .1 7
69-76 .24 .35 .85 1 .2 9 1 .8 2 1 .9 7 1 .6 0 20 ' 9 . 6 2 .................

77-80 .25 .26 .84 1 .2 4 1 .7 1 2 .0 7 1 .6 2 20 1 0 .4 1 B a s e l i n e
81-84 .20 .18 . 7 1 1 .1 3 1 .6 7 2 . 1 1 1 .6 6 20 1 1 .9 4
85-88 .23 .4 1 1 .3 3 1 .5 6 2 .2 4 2 .5 4 2 .0 0 20 1 1 .1 0
8 9 -92  , .23 .35 1 .2 1 1 .7 6 2 .2 4 2 .3 4 1 .9 2 20 8 .8 6
85-92 .23 .38 1 .0 9 1 . 6 6 2 .2 4 2 .4 4 1 .9 6 10 ' 9 . 9 8

oooo
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P#31 S c h e d u l e :  VD

Days 1 2 3 4 5 6 RR #CSR PSRPC #NCSR p s rnc

1-4 .10 .50 .53 .59 .51 .48 .57 20 6 .5 7 B a s e l i n e
5 -8 .08 .30 .4 8 .55 .61 .57 .59 20 8 .54
9 -1 3 .16 .39 .50 .5 9 .64 .6 1 . 7 1 20 2 0 .4 4

1 3 -16 .13 .56 .54 .65 .64 .61 .7 1 20 1 5 .4 4
17-20 .1 5 .5 1 .77 .90 1 . 0 1 1 .0 0 .96 20 9 .0 5
21-24 .15 .60 .89 1 .0 0 1 . 1 1 1 .1 2 1 .0 5 20 : 7»34
2 5 -2 8 .32 .75 .94 1 .1 7 1 .2 0 1 . 2 1 1 .1 6 20 5 . 3 1
29-32 .1 8 .87 1 .2 4 1 .3 2 1 .3 0 1 .3 5 1 .3 5 20 7 .2 2
33-36 .10 .79 1 . 0 3 1 .1 4 1 .1 8 1 .1 7 1 . 3 1 20 1 2 .9 4
37-40 .1 5 • 77 1 .1 9 1 .1 7 1 . 2 8 1 .3 8 1 .2 6 20 7 .2 6
41-44 • 30 • 63 .91 1 . 1 1 1 .2 9 1 .3 7 1 .2 0 20 7 .1 7
37-44 .23 • 70 1 .0 5 1 .1 4 1 .2 9 1 .3 8 1 . 2 3 20 7 .2 2

45-48 .06 .58 1 .2 4 1 .5 7 1 .7 9 1 .8 0 1 .7 0 20 9 .7 9 B a s e l i n e
49-52 .05 .73 1 .7 7 1 .8 3 1 .8 9 1 .9 0 1 .8 6 20 8 .4 2
53-56 .1 1 .59 1 .0 9 1 .4 6 1 .5 2 1 . 7 1 1 .6 6 20 1 1 .0 7
57-60 .08 .4 6 .99 1 . 3 1 1 .2 2 1 . 2 5 1 . 3 7 20 1 1 .1 9
61-64 .05 .16 1 .3 2 1 . 4 7 1 . 7 1 1 . 7 1 1 .6 3 20 1 0 .4 8
65-69 . 0 6 .'67 1 . 3 1 1 .5 5 1*69 1 .6 6 1 .5 3 20 7 .6 6
69-72 .13 • 56 1 .4 3 I . 6 7 1 .8 0 1 .6 9 1 .6 8 20 8 .8 4
72-76 .04 .50 1 .2 5 1 .5 6 1 . 6 7 1 .6 7 1 .5 2 20 1 0 .3 3
69-76 .08 .53 1 .3 2 1 . 6 1 1 .7 3 1 .6 8 1 .6 0 20 9 .6 9

77-80 .17 .6 3 1 .0 3 1 .3 9 1 .4 9 1 .5 1 1 .4 8 20 9 .4 8 B a s e l i n e
81-84 .10 • 43 .98 1 .2 5 1 .2 6 1 .3 6 1 .3 2 20 1 0 .1 9
85-88 .08 .47 1 .2 0 1 .3 7 1 .5 7 1 .5 2 1 . 5 1 20 1 0 .2 4
89-92 .05 .46 1 .1 6 1 . 5 1 1 .6 6 1 .7 3 1 .6 2 20 1 0 .1 5
85-92 .0 7 .46 1 .1 8 1 .4 3 1 .6 0 1 .6 1 1 .5 5 20 1 0 .2 0 .................

ooVJl



P#31 S c h e d u le : VD

9 3 -96 .14 .33 1 .0 0 1 .4 2 1 .6 2 1 .6 0 1 .6 4 20 1 2 .4 1 B a s e l i n e
97-100 .1 3 • 74 1 .5 3 1 . 8 8 1 .9 5 1.  81 1 . 8 4 20 8 .6 9

101-104 .2 1 .69 1 .4 5 1 .8 3 1 .9 5 1 .7 8 1 .8 5 20 9 .2 7
105-108 .04 .52 1 .2 3 1 .6 7 1 .8 6 1 .8 0 1 . 7 6 20 1 0 .4 0
101-109 .13 .6 1 1 .3 4 1 .7 5 1 . 9 1 1 .7 9 1 . 8 1 20' 9 .8 4

109-112 . 06 .37 .87 1 .3 7 1 .4 7 1 . 3 1 1 .4 5 20 1 2 .5 6 B a s e l i n e
113-116 .06 • 50 1 .0 9 1 .4 3 1 .6 5 1 .6 5 1 .5 5 20 9 .8 9
117-120 .03 .27 .78 1 .3 9 1 .6 7 1 .8 1 1 .6 2 20 1 1 .8 5
121-124 .04 .2 1 .60 .96 1 .2 8 1 .4 3 1 .4 3 20 19-34
117-124 .03 .24 .70 1 .2 0 1 .5 0 1 .6 5 1 .5 4 20 1 5 .0 6

1-4 .06 .32 .94 1 .4 0 1 .7 4 1 .6 3 1 . 5 7 20 1 1 .2 6  p ( N C T - c y c l e ) = l . 00
5 -8 .06 .27 .82 1 .2 0 1 .4 3 1 .3 8 1 .4 5 20 1 3 .1 0
9-12 .04 .18 • 76 1 .3 5 1 .5 8 1 .4 1 1 .4 7 20 1 2 .4 7

13-16 .08 .25 . 81 1 . 4 1 1 .9 0 1 .5 0 1 .6 0 20 1 1 .9 5
17-20 .02 .2 1 .76 1 .6 2 1 .9 2 1 .4 6 1 .5 8 20 1 1 .6 1
21-24 • 03 .3 1 1 . 0 1 1 .4 8 1 .7 0 1 . 3 1 1 .5 1 20 1 1 .2 6
2 5 -28 .0 1 .33 1 .0 5 1 .4 8 1 .4 2 1 .1 9 1 .3 9 20 1 0 .7 8
21-28 .02 .3 2 : 1 . 0 3 1 .4 8 1 .5 6 1 . 2 5 1 .4 5 20 1 0 .9 7

ooa\



P#31 S ch e d u le :  HD

Days 1 2 3 4 5 6 RR- =■ #CSR PSRPC #NCSr p s rnc

1-4 .39 .39 .40 .3 8 .4 5 .46 .44 21 5-54 B a s e l i n e
5 -8 .32 .39 .39 .39 .40 .44 .49 23 6 .7 4
9-12 .44 .40 .47 .44 .47 .4 8 .55 19 5 . 6 1

13-16 .70 • 75 .7 8 .76 .82 .85 .93 18 5 .5 4
1 7 -20 .64 • 77 ' .6 7 .70 .84 .76 .8 6 25 5 .9 0
21-24 .70 .6 8 .73 .77 .82 .78 1 .0 6 20 1 0 .0 5
2 5 -28 .86 . 80 • 94 • 98 1 .0 2 1 .0 7 1 .1 2 21 4 .3 2
2 9 -32 1 .1 2 1 .1 7 1 .2 6 1 . 3 8 1 . 3 8 1 .4 3 1 .5 2 23 4 . 2 1
33-36 1 .0 9 1 .1 0 1 .1 3 1 . 2 3 1 .3 9 1 .4 2 1 .5 1 17 5 .7 0 1
37-40 1 .1 9 1 .3 2 1 .3 5 1 . 4 3 1 .5 0 1 .4 6 1 .5 7 21 4 .1 8
41-44 1 . 2 1 1 .2 0 1 . 3 2 1 . 3 5 1 .3 7 1 .4 8 1 .5 4 23 4 .1 5
37-44 1 .20 1 .2 6 1 . 3 4 1 . 3 7 1 .4 4 1 . 4.7. T . 5 6 22 4 .1 7

45-48 1 . 4 1 1 .6 5 1 .4 9 1 .6 7 1 .6 7 1 .7 7 1 .7 8 13 4..35 B a s e l i n e
4 9 -52  . 1 .3 6 1 . 4 7 1 .8 5 2 .0 3 2 . 0 1 1 .9 5 1 .9 9 22 2 .8 8
53 -56 1 .5 9 1 .6 6 1 .8 8 1 .9 5 2 .0 7 1 .94 2 .1 0 21 3 .4 5
57-61 1 . 4 5 1 .3 7 1 .6 3 1 .7 5 1 .6 5 1 .5 4 1 .7 2 16 3 .4 4
61-64 1 .4 4 1 .5 8 1 .4 9 1 .6 4 1 .5 8 1 .7 4 1 .7 3 19 3 .84
65-68 1 .4 8 1 . 5 8 1 .8 2 1 .9 0 1 . 9 7 1 .9 5 2 .0 3 24 3 . 5 1
69-72 1 .5 3 1 .6 1 1 .7 5 1 .8 2 1 .6 3 1 .9 3 1 .9 1 18 3 .2 2
73-76 1 .5 2 1 .6 4 1 .8 8 1 .9 9 1 . 6 8 1 . 9 7 2 .0 9 22 3 . 2 1
6 9-76 1 .5 3 1 .6 3 1 .8 2 1 .9 1 1 .6 6 1 .9 5 3 .0 0 20 3 .2 1

77-80 1 .7 3 1 .8 3 2 .0 2 2 .1 9 2 .1 6 2 .0 4 2 .1 9 22 2 .7 7 B a s e l i n e
81-84 1 . 4 8 1 .5 8 1 .9 7 2 . 0 1 1 .9 7 2 .0 0 2 .0 9 18 3 . 2 1
85-88 1 .8 8 1 .8 3 2 .0 8 2 .2 4 2 .3 0 2 .2 6 2 .2 6 23 3 .2 8
89-92 1 .6 7 1 . 7 7 1 .9 6 1 .9 9 2 .0 9 2 .0 9 2 . 2 1 21 4 . 1 1
85-92 1 .7 9 1 .8 0 2 .0 3 2 .1 3 2 . 2 1 2 .1 9 2 .2 4 22 3 .6 4 .................

oo



P#31 S ch e d u le :  RD

93-96 1 . 8 1 1 .7 9 2 . 1 1 2 .3 4 2 .4 0 2 .3 3 2 .4 2 19 3 .1 7 B a s e l i n e
97-100 1 . 8 1 1 .8 9 2 .2 2 2 .3 6 2 .2 9 2 .3 2 2 .3 2 23 2 .5 5

101-104 1 .4 8 1 .5 0 1 . 9 5 1 .9 3 1 .9 8 1 .9 4 2 . 0 1 21 2 . 9 8
105-108 1 .5 1 1 .5 4 1 .7 5 1 .9 8 1 .9 8 1 .9 8 2 .0 3 23 3 .1 3
101-108 1 .5 0 1 .5 2 1 . 8 1 1 .9 6 1 . 98 1 .9 6 2 .0 2 22 3 .0 6

109-112 1 .2 4 1 .2 4 1 .4 6 1 .5 7 1 .6 4 1 .5 6 1 .7 3 19 1 3 .0 4 B a s e l i n e
113-116 1 .5 9 1 .6 2 1 . 8 1 2 . 0 7 2 . 0 5 2 .5 7 2 .1 9 25 3 .6 8
117-120 1 .5 2 1 . 5 8 1 .8 7 1 .9 7 2 . 0 1 1 . 9 4 2 .1 6 18 4 .4 6
121-124 1 .1 2 1 .1 9 1 .3 0 1 . 5 5 1 .5 4 1 .5 2 1 .7 6 24 9 .6 6
117-124 1 .3 4 1 .4 1 1 .6 3 1 .7 9 1 .8 0 1 . 7 6 1 .9 9 22 6 .6 9

1-4 1 .3 3 1 .3 7 1 .4 7 1 .6 5 1 .6 8 1 . 7 1 1 .9 0 21 8 .3 7  p ( N C T - c y c l e ) = l . 00
5 -8 1 .3 5 1 .3 9 1 .6 4 1 . 72. 1 .7 7 1 .7 7 1 .8 1 23 3 .0 4
9-12 1 .2 7 1 . 3 1 1 .5 2 1 .6 4 1 .7 4 1 .6 6 1 . 7 9 24 3 .7 3

13-16 1 .1 6 1 .1 7 1 .3 6 1 .3 2 1 .3 8 1 .4 6 1 .4 4 16 3 .4 8
17*20 1 . 1 1 1 .0 7 1 .1 2 1 .2 8 1 .4 4 1 .3 7 1 .5 0 22 4 .8 5
21-24 1 .0 0 1 .0 1 1 .1 8 1 .1 5 1 .2 4 1 .2 6 1 . 3 1 19 2 . 9 6
25-28 .82 .93 1 .1 2 1 .1 5 1 .0 8 1 .0 8 1 . 1 1 23 3 .0 0
2 1 -28 .9 1 .9 7 1 .1 4 1 .1 5 1 .1 6 1 .1 7 1 .2 0 21 2 . 9 8

oooo



Days 1 2 3 4 5 6 RR #CSR PSRPC

P#32 Sjj S c h e d u l e :  Rl 

#ncsr  p s rnc .........................................

1 -4 .73 • 78 .74 • 75 .8 1 .76 .82 27 2 .6 0 B a s e l i n e
5 -8 .75 • 71 .8 3 .88 .76 .8 1 .85 12 2 .2 6
9-12 .6 8 .66 .69 .70 • 70 • 74 .74 18 2 .8 8

13-16 .85 .69 .81 .82 • 90 .83 .89 23 2 .7 9
17-20 .8 1 .72 .77 .84 .87 .9 1 .91 21 3 .2 4
21-24 .93 .80 .84 .94 .95 .92 .98 24 2 .6 0
2 5 -28 .99 .79 .88 1 .0 1 1 .0 3 1 .0 5 1 .1 0 27 5 . 6 1
29-32 1 .0 6 1 .0 5 1 . 1 1 1 . 1 1 1 .1 6 1 .1 4 1 .1 0 18 2 .3 5
33-36 1 .0 9 .93 1 . 0 7 1 .0 4 1 . 1 1 1 .1 5 1 .1 7 17 3 . H
37-40 1 .1 5 1 .0 5 1 .0 4 1 .2 0 1 .2 5 1 . 2 1 1 .2 9 25 3 .1 6
41-44 1 .1 5 1 .0 5 1 .2 0 1 .2 2 1 . 2 8 1 . 3 1 1 .3 0 21 2 . 7 1
37-44 1 .1 5 1 .0 5 1 .1 2 1 .2 1 1 .2 6 1 .2 5 1 .3 0 23 2 .9 4

1-4 1 .1 6 1 .0 6 1 .0 9 .09 .62 1 .5 2 .99 27 3 .0 9 SR I n t r u s i o n
5-8 1 .7 4 1 .3 5 1 . 4 8 .1 5 1 .0 1 2 . 2 5 1 .4 6 23 2 .1 2
9-12 1 .6 5 1 .2 9 1 .4 9 .18 1 .0 8 2 .3 6 1 .4 7 17 2 .2 8

13-16 1 .8 3 1 .4 3 1 . 6 1 .18 1 .4 6 2 .5 4 1 .6 9 16 3 .0 2
17-20 1 .9 5 1 .4 5 1 .5 9 .19 1 .2 9 2 .2 8 1 .5 5 24 2 .4 0
21-24 1 .9 4 1 .6 2 1 .6 2 .20 1 .1 2 2 . 4 3 1 .6 2 21 2 .4 0
25 -28 1 .9 4 1 .3 9 1 .4 5 .16 1 .2 6 2 .5 3 1 .6 2 20 3 .0 3
29-32 1 . 9 1 ' 1 .3 9 1 .3 8 .1 8 1 .6 2 2 .5 3 1 .6 6 22 3-08
25-32 1 .9 3 1 .3 9 1 .4 2 .17 1 .4 4 2 . 5 3 1 .6 4 21 3 .0 6

1 -4 1 .8 3 1 .2 3 1 .3 0 • 23 1 .7 4 2 .3 9 1 .6 3 19 3-49 12 3 .0 1  p ( N C T - c y c l e ) = 0 . 50
5 -8 1 .8 4 1 .1 5 1 .1 5 .19 1 . 4 1 2 .5 0 1 .5 9 10 3 .8 2 12 3 .9 9
9-12 1 .8 5 1 .1 8 1 .2 7 .22 1 . 7 1 2 .6 5 1 .7 0 10 3 .6 8 10 4 .0 3

13-16 1 .5 6 .94 .86 .16 1 .2 8 2 .3 0 1 .3 9 10 4 .0 2 12 4 . 1 1
9 -16 1 . 7 1 1 .0 6 1 . 0 7 .19 1 .5 0 2 . 4 8 1 .5 5 10 3 .8 5 11 4 . 0 7

00
vo



P#32 sN S c h e d u le :  Rl

i - 4 2 .0 2 1 . 4 3 1 .2 8 .29 1 . 6 2 2 .5 6 1 .7 2 4 4 .1 2 12 3 . 8 3  p ( N C T - c y c l e ) = 0 .75
5 - 8 1 .8 0 1 .2 2 1 .1 2 .29 1 .3 2 2 .3 8 1 .5 4 5 3 .2 7 13 4 .5 2
9-12 1 . 7 3 1 .1 0 .93 • 38 1 .4 5 2 .3 4 1 .5 2 7 4 .2 4 12 4 .1 4

13-16 1 .4 3 • 97 .94 .21 1 . 1 8 2 . 0 1 .4 0 5 3 .8 3 19 5 .6 0
9-16 1 . 6 0 1 .0 4 .93 .30 1 .3 4 2 . 2 3 1 .4 7 6 4 .0 7 15 4 .7 6

1 -4 1 .6 2 1 .0 6 .89 .25 1 .0 6 2 .2 7 1 .3 7 2 2 . 6 1 16 4 . 6 7  p ( N C T - c y c l e ) = 0 . 90
5 -8 1 . 5 7 1 .0 0 .8 7 .27 1 . 1 6 2 .1 6 1 .3 9 3 4 .0 8 19 4 .5 4
9-12 1 .7 8 1 .1 9 .96 .46 1 .8 0 2 .2 9 1 .6 7 1 3 .1 5 22 4 .2 5

13-16 1 .9 4 1 .2 8 1 .0 7 1 .0 7 .72 2 .4 8 1 .8 3 3 3 .7 8 22 3 .9 0
9-16 1 .8 5 1 .2 3 1 .0 1 .57 1 .7 7 2 .3 7 1 .7 4 2 3 .5 3 22 4 .1 0

1-4 1 .6 7 1 . 0 8 1 . 0 7 .62 1 .8 7 2 .3 7 1 .7 0 21 4 .5 4  p ( N C T - c y c l e ) = l . 00
5 -8 1 .5 9 .94 .96 .4 1 1 .8 6 2 .4 0 1 .6 4 22 4 .8 9  “
9-12 2 .0 8 1 .3 9 .91 .13 2 .3 9 2 . 7 7 1 .7 9 16 3 .7 6

13-16 1 . 8 7 .79 1 . 0 1 .36 2 .1 7 2 .7 0 1 .7 0 20 3 .8 9
17-20 1 .5 8 .9 8 .89 .37 1 .5 4 1 .9 5 1 .3 7 18 3 .7 4
21-24 1 .1 3 .69 .62 .20 1 . 3 8 1 .6 7 1 .3 2 24 5 . 7 3
2 5 -28 1 .1 1 .63 .7 8 .26 1 .1 8 1 .5 7 1 .3 8 22 8 .8 5
21-28 1 .1 2 .66 .70 .2 3 1 .2 8 1 .7 7 1 .3 5 23 7 .2 9
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P#32 sN S ch ed u le :  PI

1 -4 .12 .60 1 .2 5 .06 1 .2 7 2 . 0 1 1 .3 6 7 1 3 .9 5 13 1 0 .3 2  p ( N C T - c y c l e ) = 0 . 75
5 -8 .13 .95 1 .9 9 .04 1 .7 2 2 .3 4 1 .6 9 5 8 .5 0 15 8 .8 7  “
9-12 .1 1 • 38 1 . 1 7 .05 1 .2 1 1 .7 8 1 .2 0 5 9 .3 8 14 1 2 .1 9

13-16 .10 .60 1 .4 6 .06 1 .2 4 2 .1 0 1 .3 5 5 1 1 .2 9 15 1 0 .3 3
9 -1 6 .1 1 .49 1 .3 2 .06 1 .2 3 1 .9 4 1 .2 8 5 9 .8 6 15 1 1 .2 6

1 -4 .08 .56 1 .5 3 .05 1 .2 3 2 .0 2 1 .3 4 2 1 0 .7 4 18 1 0 .4 0  £ ( N C T - c y c le ) = 0 .9 0
5 - 8 .14 .63 1 .6 9 .08 1 .5 4 2 .3 7 1 .5 9 3 6 .9 7 17 1 0 .3 7
9-12 .12 .5 1 1 .5 9 .09 1 .6 6 2 . 3 8 1 .6 1 2 1 4 .32 18 1 0 .2 1

13-16 .1 1 .47 1 .5 9 .13 1 .5 1 2 . 1 7 1 .4 9 6 8 .5 8 13 1 1 .37
9 -16 . 11' .49 1 .5 9 .1 1 1 .6 0 2 .2 9 1 .5 6 3 9 .8 2 16 1 0 .7 1

1-4 .12 .49 1 .4 1 .10 1 .6 7 2 . 4 1 1 .6 4 20 1 1 .4 4  p ( N C T - c y c l e ) = l . 00
5 -8 .05 .2 7 .99 .0 8 1 .1 4 1 .8 4 1 .3 8 20 1 4 .5 2
9-12 .0 3 .09 .60 . 0.8 . . .59 1 .0 3 .99 20 1 7 .7 2

13-16 .08 .59 1 .4 9 : i o 1 .8 3 2 .2 5 1 . 7 1 20 1 1 .5 2
17-20 .12 .30 .85 .13 1 .3 3 2 .2 6 1 .6 4 20 1 4 .7 5
21-24 .10 .18 .8 1 .04 .8 3 1 .5 7 1 .1 4 20 1 5 .1 1
2 5 -2 8 .06 .14 .65 .02 .83 1 .6 3 1 .2 4 20 1 6 .4 1
2 1 -2 8 .0 8 .1 6 .7 3 .03 .8 3 1 .6 0 1 .1 9 20 1 5 .7 6

voro



Days 1 2 3 4 5 6 RR #cs« PSRPC

P#32 SN 

#n c sR

S c h e d u l e : VD 

PSr NC

1 -4 .13 .2 1 .26 . 26 .25 .27 . 3 1 20 1 2 .8 1 B a s e l i n e
5 -8 .14 .30 .3 8 .38 • 38 .33 .41 20 7 .4 4
9 -12 .12 .3 3 • 34 .34 .3 6 .3 5 .37 20 9 .2 2

1 3 -1 6 .14 .42 .43 .49 • 55 .56 .56 20 7 .7 5
17-20 .10 .34 .22 .42 .34 .37 .46 20 1 9 .4 7
21-24 .17 .40 .4 1 .36 • 38 • 36 .44 20 7 .1 2
25-28 .10 .2 5 .22 .2 8 .27 .25 .30 20 8 .1 6
29-32 .15 .45 .5 1 .59 .60 .46 .56 20 6 . 0 7
33-36 .04 .24 .25 • 33 .36 .30 .34 20 9 -2 8
37-40 .06 .22 .24 .22 .24 .24 .29 20 1 0 .2 4
41-44 .07 .14 .20 .24 .24 . 2 1 .25 20 1 2 .7 7 '
37-44 .06 .1 8 .22 .23 .24 .22 .27 20 1 0 .4 9

1-4 .14 .39 • 54 .01 .57 .62 .49 20 7 . 2 5 SN I n t r u s i o n
5-8 .12 .63 • 79 .02 .80 .89 .68 20 6 .5 5
9 -12 .12 .49 .80 .02 .63 .8 7 .6 6 20 9 .3 0

13-16 .06 . 4 1 .7 1 .02 . 60 .9 1 .65 20 1 1 .2 7
17-20 .0 7 .33 .47 .01 .46 .75 .55 20 1 2 .7 1
21-24 .0 8 .36 .72 .03 .72 .98 .7 1 20 1 0 .5 1
25-28 .12 .63 1 .0 4 • 05 • 97 1 .3 4 • 93 20 8 .6 4
29-32 .0 3 .5 1 1 .34 .06 1 .2 0 1 . 5 1 1 .0 8 20 9 . 2 1
25-32 .08 .57 1 .1 9 .06 1 .0 9 1 . 4 3 1 . 0 1 20 8 .9 3

1-4 .03 .45 1 .2 6 .08 1 .3 6 1 .6 7 1 .2 7 11 1 2 .7 7 8 9 . 0 5  p ( N O T - c y c le ) = 0 .50
5 -8 .04 .3 8 1 .1 3 .05 1 . 2 6 1 .6 0 1 .1 4 11 1 1 .1 1 9 1 1 .6 3
9-12 • 03 .2 8 .93 .02 .94 1 .4 0 1 .0 0 11 1 2 .1 6 8 1 5 .1 8

13-16 .02 .2 1 .82 .02 .8 1 1 .4 0 • 97 9 1 4 .5 2 10 13-42
9-16 .03 .25 .88 .02 .8 8 1 .4 0 .99 10 1 3 .3 4 10 1 4 .3 0

vo
U)



p#32 S*j S ch e d u le :  VD

1-4 .04 .43 1 . 17 .07 1.13 1.77 1 .1 6 6 15.83 14 1 2 .1 6  £ (NCT-cycle)=0.75
5-8 .08 .56 1.38 .07 1.29 2 . 07 1.27 7 10.27 13 9 .92
9-12 .04 .29 .95 .12 .91 1 .6 8 1 .1 1 5 12.31 14 12.43

13-16 .03 .26 .86 • 03 • 79 1 . 69 1 . 15 4 17.99 16 14.66
9-16 . 03 .27 .91 .08 .86 1 . 6 8 1 . 1 2 4 14.74 14 13 .81 ................

1-4 .09 .52 1 .2 2 .05 1 . 1 1 1.89 1.30 3 6.55 16 1 1 .9 8  E .(NCT-cycle)=0 .90
5-8 .07 .46 1 .1 0 .04 1.25 1 .8 8 1.33 2 7 . 46 18 13.52
9-12 .05 .51 1.27 .14 1.39 1.99 1.42 3 14.45 17 11.95

13-16 .02 .20 .64 .06 .93 1 .8 8 1 .1 8 2 11.95 18 15.23
9-16 .03 .38 1 .0 0 .1 1 1.19 1.84 1.32 2 1 3 . 3 8 18 13 .33

1-4 .07 .59 1.43 .09 1 . 36 2 . 1 1 1.44 20 1 1 .5 7  p ( N C T c y c l e ) = l . 00
5-8 .08 .32 1 . 1 1 .07 1 . 34 2.25 1.42 20 12.49
9-12 .05 .46 1 .8 8 .04 1 . 27 2 . 24 1 .6 0 20 21.53

13-16 .17 .85 2.24 .08 1.92 2 . 55 1.79 20 7 . 75
17-20 .30 .58 1.30 .07 • 73 1 .6 3 1.25 20 12.14
21-24 .05 .23 .91 .04 • 93 1 .7 8 1 .2 6 20 15.27
2 5-28 .15 .31 .86 .03 .83 1 .7 6 1.19 20 14 .27
21-28 .10 .27 . 8 8 .03 .88 1 . 77 1 .2 2 20 14.77

voJ=r



P#32 SN S ch e d u le :  RD

Days 1 2 3 4 5 6 RR #CSR PSRPC #NCSr PS%C

l - h .2 8 .19 .24 .27 • 33 .3 3 .4 6 18 8 .8 0 B a s e l i n e
5 -8 .2 8 .28 .34 • 36 • 33 .3 3 .37 16 5 . 4 1
9-12 .3 7 .35 • 33 .39 .44 .39 .43 17 7 .8 8

13-16 .16 .14 .18 .18 .1 6 .1 6 .18 9 1 0 .6 2
17-20 . 1 8 .12 .14 .16 .15 .20 .20 12 1 7 .6 0
21-24 .30 .30 .30 .30 .35 .37 .39 16 6 .5 9
25 -28 .17 .09 .21 .16 .1 6 .1 6 .2 1 19 9 .1 2
29-32 .2 7 .28 .27 .33 • 31 • 35 .37 17 6 .9 4
33-36 .25 .23 .26 .24 .30 .2 8 .32 21 7-63
37-40 .22 .23 .2 3 .20 .1 7 .23 .32 21 7 . 6 3
41-44 .20 .21 .22 .20 .22 .22 .24 19 8 .8 6
37-44 .2 1 .22 .22 .20 .20 .22 .24 19 8 .0 7

1 -4 .2 1 .1 1 .14 .01 .03 .18 .14 15 1 2 .0 4 SN I n t r u s i o n
5 -8 .55 • 47 .38 .03 .16 . 66 .44 23 5 .5 7
9-12 .4 1 .29 .36 .02 .15 .6 5 . 3 7 19 6 .9 0

13-16 .62 .43 .47 .04 .32 1 .1 2 .60 23 6 .1 4
17-20 • 94 .66 . 60 .05 .52 1 .4 0 .82 17 5 . 8 1
21-24 • 78 .58 .59 .06 .4 3 1 .1 1 .67 23 5 . 8 8
2 5 -28 • 74 .53 .52 .05 .42 1 . 1 1 .67 20 7 .0 5
29-32 1 .0 4 .76 • 76 • 07 .61 1 .4 2 .89 25 4 . 4 1
25-32 .89 .65 .64 .0 6 .52 1 .2 7 .78 22 5 .7 3

1-4 1 .3 1 .95 1 .1 2 .10 .96 1 .8 8 1 .2 6 10 4 .7 2 11 4 .9 0  p ( N C T - c y c l e ) = 0 .50
5 -8 1 .1 9 .8 1 1 .0 2 .22 .95 1 .7 2 1 .1 5 10 3 .6 6 12 4 .6 0  “
9-12 I .23 .73 1 .0 0 .14 1 .1 4 1 .9 7 1 .1 7 10 3 .7 6 9 3 .9 5

13-16 1 .0 5 .65 .62 .08 .94 1 .6 0 .9 8 8 4 .2 0 12 5 .7 4
9-16 1 .1 4 .69 .8 1 .11 1 .0 4 1 .7 9 1 .0 8 9 3 .9 8 10 4 . 8 5
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Days 1 2 3 4 5 6 RR #CSR PSRPC

P26 S c h e d u l e : P I  

#NCSr  PSRPNC

1-4 .33 .49 .51 .49 • 51 .50 .56 20 5 . 0 7 B a s e l i n e
5 -8 .50 .58 .83 .85 .8 8 .93 1 .2 9 20 7 .9 2
9 -12 .3 1 .45 .67 .80 .8 1 .80 .82 20 6 .5 0

13-16 .2 8 .39 .69 .83 • 94 .98 .97 20 8 .2 0
17-20 .29 .24 .56 .84 1 . 0 8 1 .1 8 1 .1 3 20 1 1 .5 2
21-24 .3 5 .36 .6 5 1 .0 3 1 .1 7 1 . 2  6 1 .2 2 20 1 0 .3 6
25-28 .2 8 .30 .59 1 .0 0 1 .2 7 1 .4 2 1 .2 5 20 10 .6 2
29-32 .33 .49 .74 1 .4 4 1 .7 2 1 .7 6 1 .6 0 20 8 .8 0
33-36 .26 .22 .46 .94 1 .5 8 1 .9 4 1 .7 4 20 14 .5 0
37-40 .21 .26 .61 1 ,0 1 1 .2 8 1 . 4 1 1 .3 5 20 1 2 .3 2
41-44 .2 6 .25 .4 1 .69 .93 1 .0 9 1 .0 2 20 1 2 .2 7
37-44 .24 .25 • 51 .85 1 .1 0 1 .2 5 1 .1 8 20 1 2 .2 9

1 -4 .22 .3 1 .69 .02 1 .1 7 1 .8 7 1 . 3 1 20 1 4 .3 8 SN I n t r u s i o n
5 -8 .25 .19 • 52 .02 .88 1 .6 7 1 .2 1 20 1 6 .5 7
9-12 .29 .34 .7 3 .03 .8 9 1 .9 0 1 .4 9 20 1 5 .8 1

13-15 .2 1 .20 .49 .02 . 65 1 .6 5 1 .4 5 20 1 8 .8 6
17-20 .28 • 39 .83 .03 1 .1 2 2 .1 4 1 .7 6 20 1 6 .2 8
21-24 .22 .15 .52 .02 1 .1 7 2 .2 6 1 . 9 5 20 1 8 .3 1
2 5 -28 .20 .13 .50 .0 1 1 .1 4 2 . 2 8 1 .9 3 20 1 9 .4 9
2 9 -31 .20 .10 • 56 .0 3 1 . 2 5 2 . 4 7 1 . 9 3 20 17.  87
25-32 .20 .1 1 .53 .02 1 .2 0 2 .3 8 1 .9 3 20 1 8 .6 8

1-4 .16 .05 .14 0 1 .0 9 2 .4 0 1 .9 6 13 1 9 .6 9 7 2 0 .1 5  p (N C T - c y c le ) = 0 .5 0
5-8 .20 .05 .25 .01 .77 2 .1 5 1 . 9 1 12 2 1 .2 6 9 2 1 .1 1
9-12 .1 6 .14 • 35 .02 .64 2 .0 4 1 .6 2 9 1 8 .9 5 11 1 9 .9 1

13-16 .1 8 .15 .3 1 .02 .67 2 .0 9 1 .7 5 12 2 0 .8 0 9 1 8 .7 6
9-1 6 • 17 .15 .33 .02 .66 2 . 0 7 1 .6 9 11 1 9 .8 8 10 1 9 .3 4

vo
vo



P#26 s g  S c h e d u le :  PI

1 -4 .1 1 .12 • 29 .01 .74 1 .9 5 1 .7 6 5 2 5 .0 9 15 2 1 .0 0  p ( N C T - c y c l e ) = 0 .75
5 -8 .09 .0 5 .2 8 .03 .5 7 1 .8 6 1 .3 7 6 1 7 .9 9 14 2 1 .2 5
9-12 . . 10 .0 1 .10 .0 7 .36 .8 1 • 78 8 1 6 .9 1 11 2 2 .6 3

13-16 .06 .0 1 .05 .0 1 .29 .83 .76 6 2 2 .4 2 14 2 2 :47
9 -1 6 .0 7 .01 . 06 .03 .3 1 .83 .8 1 7 2 1 .1 1 13 2 2 .5 2

1-4 • 07 .05 .13 .02 .35 1 .2 0 1 .2 9 1 1 6 .0 9 19 2 3 .0 5  g ( N C T - c y c l e ) = 0 . 90
5 -8 .08 .02 .07 j .39 1 . 4 8 1 .3 0 2 1 4 .3 9 18 2 2 .7 0
9 -1 1 .12 .04 .26 .0 3 .73 1 .4 2 1 .1 9 2 1 6 .4 5 18 1 8 .9 0

13^16 .11 .18 .27 .26 .8 7 1 .3 2 1 .2 7 2 1 7 .4 0 18 1 8 .2 5
9 -1 6 .12 .10 .2 6 .12 .79 1 .3 8 1 .2 2 2 1 6 .7 7 18 1 8 .6 2

1-4 .0 8 ' .10 .1 6 . 0 1 .44 1 .2 0 1 .2 2 20 2 1 .8 2  p ( N C T - c y c l e ) - l . 00
5 -8 .04 .0 8 .1 5 .0 1 .36 .85 .97 20 2 1 .5 3
9-12 .12 .12 .17 .02 .53 • 91 .92 20 1 9 -58

13 -16 .06 .0 8 .12 .06 .42 .47 .71 20 21V62 .
17-20 .05 .02 .08 .05 .33 .42 .39 20 1 7 .8 9



Days 1 2 3 4 5 6 RR #CSR PSRPC

P#26

#ncsr

S$j S c h e d u l e : VD

p s rpnc

1-4 .15 .36 .29 .30 • 27 .31 • 38 20 1 0 .8 1 B a s e l i n e
5 -8 .12 .35 .42 .39 .35 .4 1 .44 20 8 .8 8
9-12 .12 • 37 .39 .40 .44 .40 .50 20 9 .1 6

1 3 -16 . 06 .17 .15 .24 .15 .1 7 .25 20 1 6 .8 9
17-20 .08 .32 .26 .3 1 .34 .24 .37 20 1 0 .3 1
21-24 .05 .12 .1 1 .12 .12 . 1 8 .27 20 2 4 .5 5
2 5 -28 .06 .12 .12 .1 1 .09 .09- .23 20 2 1 .3 5
29-32 .10 .3 1 .4 1 .39 .37 .40 • 53 20 1 2 .7 6
33-36 • 03 • 17 .33 .50 .66 .72 .7 1 20 1 4 .42
37-40 .10 .3 1 .32 .42 .73 .62 .84 20 1 0 .8 0
41-44 .04 .12 .1 8 .29 .29 .46 .43 20 1 5 .8 2
37-44 .06 .22 .25 .40 .5 1 .52 .54 20 1 4 . 4 1

1 -4 .1 0 • 34 .63 .02 .92 1 .4 7 .9 7 20 12 .'4 3 SN I n t r u s i o n
5 -8 .14 .3 5 .53 .02 1 .0 2 1 . 5 5 1 . 1 3 20 1 4 .9 4
9-12 .16 .2 5 • 45 .03 .94 1 .6 0 I .2 7 20 1 7 .7 0

1 3 -16 .0 8 .24 • 58 .03 .8 3 1 .5 0 1 .2 2 20 1 8 .0 0
17-20 .09 .36 • 71 .02 • 92 1 .5 7 1 .2 3 20 17-50
21-24 .0 1 .2 8 .6 1 .02 1 .0 0 1 .7 6 1 .4 1 20 16 .89
25-28 .06 .16 .3 1 .02 • 73 1 .6 0 1 .4 4 20 2 1 .4 0
29-32 .04 .22 .46 .02 .87 1 .6 8 1 .4 3 20 1 9 .1 5
25-32 .05 .19 • 39 .02 .80 1 .6 4 1 .4 4 20 2 0 .2 8

1 -4 .05 .23 .32 .02 .7 6 1 .4 4 1 .3 5 10 2 1 .7 1 10 2 0 .5 0  p(NCT-cycle)=0.5(
5-8 .12 .36 .32 .02 .52 1 . 0 3 .95 9 2 0 .9 8 11 1 8 .5 1
9-12 .03 .09 .22 0 .36 .9 5 .95 10 2 4 .1 5 10 2 1 .7 3

13-16 .05 .14 • 30 .04 .40 .95 .89 9 2 2 .5 4 11 2 2 .1 6
9 -16 .04 12 .26 .02 .3 8 .95 .92 9 2 3 .3 5 10 -21:. 95

MOM



V # 2 6 S j  S ch e d u le :  VD

1 - 4 .02 .03 .04 .02 .33 .96 .86 6 2 3 .4 0 14 2 3 .2 5 p ( N C T - c y c l e ) = 0 .75
5 -8 .04 .10 .2 3 .04 • 45 .69 • 75 4 2 2 .2 9 16 2 2 .2 5
9 -1 2 .05 .0 8 .09 .0 1 .22 • 32 .4 7 5 1 9 .3 0 15 2 3 .5 9

13-16 .0 3 .08 .08 .02 .1 3 .18 .2 8 5 2 5 .5 1 15 2 3 .0 5
9-16 .04 .08 .08 .01 . 18 .24 • 37 ■ 5  ■ 2 2 .8 5  ' 15  • 2 3 .6 7

1 -4 .0 1 .06 .07 .01 .12 .35 .49 1 1 0 .5 0 19 2 5 .5 3 £ ( N C T - c y c l e ) = 0 .90
5-8 .0 1 .04 .0 8 .0 1 .1 2 .30 .37 2 7-93 18 2 4 .7 1
9-12 .04 .10 .0 9 .02 .24 .40 .39 2 1 9 .4 1 18 2 0 .6 8

13-16 .0 7 .22 .13 .02 .55 .3 5 .55 2 1 6 .8 8 18 1 8 .2 7
9 -1 6 .0 5 .1 5 .1 5 .02 .37 .3 8 .4 5 2 1 8 .5 7 18 1 9 .6 4

1 -4 .02 .04 .16 0 .26 .3 5 .4 3 20 2 1 .9 7 £ ( N C T - c y c l e ) = l . 00
5 -8 .02 .1 1 .06 .0 1 .20 .2 8 .40 20 2 2 .9 4
9-12 .04 .12 .1 7 .02 .2 7 .34 .41 20 2 0 .4 3

1 3 -16 .01 .08 .13 .03 .2 5 .24 .35 20 2 2 .4 9
17-20 .02 .06 .09 .02 .18 .1 5 .24 20 2 1 .6 5
21-24 .03 .04 .05 .0 1 .12 .07 .16 20 2 0 .9 1
2 5 -28 . 06 .1 1 .12 • 03 .17 .15 • 30 20 2 1 .6 3
2 1 -28 .05 .08 .09 .02 .15 .10 .24 20 2 1 .3 2

MO
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P#26 SN S ch ed u le :  RD
4

1 -4 1 .2 0 .95 .69 • 59 1 . 1 1 1 . 6 3 1 .1 4 3 3 .0 5 15 3 .3 5 £ ( N C T - c y e le ) = 0 .7 5
5-8 1 .5 7 1 . 2 7 1 .0 7 .35 1 .0 1 1 .9 7 1 .3 4 5 3 .6 2 14 3 .5 1
9 -1 2 1 . 7 1 1 . 1 1 .99 .43 1 . 2 1 2 .4 7 1 . 5 0 5 3 .4 6 17 3-30

1 3 -16 1 .0 6 .54 .63 .30 .93 1 .93 1 .0 2 5 5 -9 1 17 4 .7 5
9 -16 1 .3 4 • 79 .78 .36 1 .0 5 2 .0 2 1 . 0 0 5 4 .8 6 17 4 . 1 3

1-4 1 .1 5 .46 .52 .32 1 .0 5 2 .0 7 1 . 0 8 3 3 .9 1 19 3 .8 0 £ ( N C T - c y c l e ) := 0 . 90
5 - 8 1 .5 0 .70 .66 .29 1 .1 9 2 .3 3 1 .2 6 1 2 .7 8 18 3 .6 8
9 -12 1 .3 4 .64 .7 7 • 27 1 .4 0 2 .4 0 1 . 3 1 3 4 .8 7 17 3 .8 7

13-16 1 .4 1 .7 7 .74 .26 1 .4 4 2 .4 9 1 .3 7 2 3 .6 6 19 3 .7 9
9-16 1 . 3 7 .69 • 76 .26 1 . 4 2 2 .4 4 1 .3 3 ' 3‘ ' • 4.  35 ' 18 3 .8 4

1 -4 1 .2 7 .38 .56 .2 7 1 .3 0 2 .5 1 1 .2 4 21 4 .3 5 £ ( N C T - c y c l e ) = l . 00
5 -8 .9 7 .54 .6 7 .27 1 .3 3 2 .1 2 1 .1 2 19 3 .9 8

9-12 1 .1 0 .66 .48 • 34 1 .3 8 2 .0 0 1 .2 0 20 3 .7 0
13-16 1 .1 3 .67 .36 .35 1 .0 6 1 .7 4 .99 17 3 .2 7
17-20 .85 .4 7 .43 .23 .67 1 .2 0 • 74 21 3 .8 6
21-24 .88 ? *59 .49 .42 .84 1 .2 6 .8 8 23 3 .8 5
25 -28 .73 ; .42 .3 5 .30 .5 7 1 .0 6 .70 20 6 . 8 1
2 1 -28 .7 9 .49 .4 1 • 35 .  68 1 . 1 5 .7 6 21 5 .5 4



P#36 SN S ch e d u le :  RI

Days 1 2 3 4 5 6 RR #CSR PSRPC #NSr p s Rpnc

1 -4 .86 .82 .82 .87 .92 .8 8 .92 18 2 .9 2 B a s e l i n e
5 -8 .90 .99 • 93 1 .0 5 1 .1 4 1 .0 3 1 .0 9 21 2 .5 0
9 -12 • 71 .69 .70 .8 1 .7 1 • 73 .79 23 2 .4 0

13-16 1 .0 0 1 .0 5 .99 .98 1 .1 4 1 .1 2 1 .1 5 17 3 .0 8
17-20 1 .5 3 1 .4 3 1 .6 4 1 .7 7 1 .7 5 1 .7 6 1 .8 2 22 2 .8 8
21-24 1 .2 8 1 .1 7 1 .1 3 1 .3 2 1 .4 2 1 .4 9 1 . 5 1 25 3 .5 3
25 -28 1 . 1 8 1 . 1 7 1 .1 8 1 . 2 1 1 .3 2 1 . 3 7 1 .4 3 21 3-25
29-32 1 .2 9 1 .2 0 1 .2 8 1 .3 8 1 .5 7 1 .4 4 1 .5 4 22 3-52
33-36 1 .5 6 1 . 4 7 1 .3 2 1 .3 2 1 . 6 5 1 .7 0 I .72 19 3 .8 3
37-40 1 . 4 1 1 .2 6 1 .2 7 1 .3 8 1 .5 2 1 .5 2 1 .6 0 23 4 .0 0
41-44 1 .2 4 1 .2 3 1 .2 4 1 .4 4 1 . 5 1 1 . 5 1 1 .4 9 25 2 .6 6
37-44 1 .3 2 1 .1 2 1 .2 3 1 . 4 l 1 .5 2 1 .5 2 1 .5 5 24 3 .3 3

1 -4 3 .2 0 2 .4 8 2 .1 0 .2 8 • 55 2 . 6 1 1 .9 9 17 2 .0 5 SN I n t r u s i o n
5 -8 2 .1 9 1 .8 9 1 .4 8 .36 . 8 1 2 .6 6 1 . 7 3 19 2 .6 7
9-12 2 .5 4 1 .9 0 1 .2 9 • 37 .65 2 .0 8 1 .6 2 25 3 .8 6

13-16 2 .3 2 2 .2 9 1 .6 9 .30 .4 6 1 .6 0 1 .6 4 21 4 .1 1
17-20 2 . 1 1 1 .9 2 1 .5 2 .30 • 55 1 .6 6 1 .5 9 23 4 .0 8
21-24 2 . 1 1 2 .0 2 1 . 3 8 .2 7 • 57 1 .7 6 1 .5 9 27 4 .5 3
2 5 -28 2 . 4 1 1 .7 3 1 .1 8 .32 .77 2 . 1 8 I .67 18 4 .0 6
29-32 2 .1 6 1 .5 6 .95 .36 1 .2 7 2 .6 2 1 .7 9 23 4 .1 4
25-32 2 .2 9 1 .6 5 1 .0 7 .34 1 .0 2 2 .4 0 1 .7 3 20 4 .1 0

1-4 2 .8 9 2 .2 7 1 .4 8 .43 1 .0 5 2 .9 7 2 . 3 12 3 .9 0 10 3 .6 8 £ ( N C T - c y c l e ) = 0 .50
5 -8 2 .7 0 1 .9 7 1 .1 5 .32 1 . 0 1 2 .5 5 1 .8 4 9 3 .4 1 11 3 .8 5
9-12 3 .0 6 2 .1 6 1 .2 8 .32 1 .1 2 2 .7 6 2 . 0 6 11 4 .1 7 10 3 .7 3

13-16 2 .7 0 1 .8 1 .97 .33 1 .3 5 2 .9 4 2 .2 2 12 3 .9 8 7 3 .7 9
9-16 2 .8 8 1 .9 9 1 .1 3 .33 1 .2 4 2 .8 5 2 . 1 4 12 4 .0 8 8 3 .7 6

HO



P#36 SN S ch e d u le :  RI
4

1-4 2 . 63 1 .9 0 1.07 .41 1 . 3 1 2 . 65 1 .9 0 5 3.94 14 4 .1 0  p(NCT-cyc le )=0.75
5-8 2 .1 9 1 . 3 3 .84 .39 1 . 4 8 2 . 63 1 . 7 5 6 4 . 91 17 3 .8 6  ”
9 -1 2 2.39 1.25 .6 0 .19 .97 2 .6 8 1 . 5 8 5 4.04 17 4.38

13-16 1 . 95 1.27 .41 .33 .96 2 .1 0 1 . 3 8 - . . . j .4.-49 13- 4 . 5 5 .......................................
9 -1 6 2.17 1 .2 6 .51 .2 6 .97 2 .39 • 1 . 48 • 6 ' 4.27 1 5  . 4 . 47

1-4 2.19 .98 .47 .15 1 . 1 7 2 .0 2 1 . 4 0 4 4.95 19 4 .4 9  p(NCT-cycle)=0.90
5-8 2 .1 2 1 . 19 .40 .14 1 . 04 2.09 1 . 37 2 4 . 18 20 4 . 16  "
9-1 2 1 .37 1 .1 6 .55 .2 2 .76 1 .09 1 . 05 1 4.52 20 5 . 47

13-16 1 .1 8 1 .2 0 .6 1 .1 2 .53 1 .0 2 .93 1 . 4 .48.  • 19 ... .4 .86 . .
9-16 1 . 31 1. 17 .57 .1 8 .6 8 1 .0  6' ' 1 .0 1 ■ 1  • • 4 . 50' • ' ■ 2 0' • • ' 5 .17

1-4 1.09 .95 .63 .18 .67 1 .0 1 .93 25 6 . 00  p ( N C T - c y c l e ) = l . 00
5-8 .99 .82 .36 .25 1 . 17 1 .0 2 .95 26 4.47
9-1 2 1.24 .54 .48 .2 1 1.35 1 . 57 1 .0 2 16 4 . 41

13-16 1 . 05 1 . 33 .76 • 32 .6 1 .83 .90 17 4.48
17-20 .78 .44 .30 .0 8 1.03 1 .1 2 .8 2 20 7. 04
21-24 .60 .32 .2 1 .20 .87 .95 • 77 24 7.90
2 5 -2 8 .54 .32 .22 .16 .40 .67 .62 20 1 0 .6 0
21 -2 8 .56 • 32 .22 .1 8 .77 .79 .70 22 ' 9 .44

MOCT\
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P#36 SN S c h e d u le :  VD

Days 1 2 3 4 5 6 RR #CSR PSRPC #NSr PSRPNC

1 -4 .01 .05 .09 .06 .09 .10 .13 20 6 .3 5 B a s e l i n e
5 -8 .09 .29 .42 .48 .4 8 • 47 .50 19 1 3 .3 0
9-12 .08 .29 .47 .42 .5 1 .4 8 .54 19 1 0 .7 0

13-16 .07 .33 .53 .57 .62 .59 .6 1 20 9 . 5 1
17-20 .27 .82 1 . 0 1 1 .0 9 1 .0 3 1 .1 0 1 .1 2 20 7 .0 6
21-14 .1 7 .59 .68 .70 .6 3 .61 .7 3 20 7 .7 4
2 5 -2 8 .10 .32 .41 .44 • 39 .42 .48 20 8 .9 9
29-32 .1 1 .39 .55 .5 8 .56 .60 .68 20 9 . 3 8
33-36 .07 .5 7 .80 .58 .6 1 .56 • 74 20 8 .5 6
37-40 .04 • 30 .62 .46 .44 .39 .54 19 1 0 .7 3
41-44 .3 7 .82 .62 .58 .49 .5 1 • 71 20 6 .4 5
37-44 .2 1 .56 .62 .52 .46 .45 .62 20 8 .5 9

1 -4 .16 • 78 .62 .03 1 .0 2 .61 .6 8 20 7 .3 0 SN I n t r u s i o n
5 -8 . .1 5 .88 1 .7 5 .16 1 .7 2 2 .4 5 1 .5 2 20 6 . 7 1
9 -12 .13 .80 1 .5 5 .16 2 . 2 3 3 .2 0 1 .9 1 20 8 .7 5

13-16 .10 .45 1 .1 5 .12 1 .5 5 2 .4 2 1 .4 0 19 1 0 .2 3
17-20 .05 .2 1 .94 .06 1 .5 4 2 . 4 7 1 . 4 7 19 1 2 .6 9
21-24 .03 .11 .4 7 .06 .9 5 2 .0 4 1 .2 1 20 1 5 .6 5
2 5 -28 .09 .26 .86 .10 1 .3 9 2 .1 2 1 . 3 1 20 1 2 .5 7
2 9 -32 .09 • 37 .76 .14 1 . 2 3 1 .8 0 1 .1 5 20 1 3 .8 8
25-32 .09 .32 .8 1 .12 1 .3 1 1 .9 6 1 . 2 3 20 1 3 .1 2

1-4 .15 • 33 • 74 • 15 .8 7 1 .5 0 1 .0 1 8 1 1 .3 4 12 1 2 .4 5  E .(NCT-cyc le )=0 .50
5 -8 .05 .19 .57 • 13 1 .2 0 2 .0 0 1 .2 5 9 1 4 .0 3 11 1 4 .1 3
9 -12 .04 .2 7 .60 . 1 1 .98 1 .1 8 .98 11 1 4 .0 8 8 1 3 .2 0

1 3 -16 .05 .12 .54 .09 1 .2 3 1 .9 2 1 .1 7 11 1 4 .6 4 9 1 5 .6 1
9-16 .0 5 .20 .5 7 .10 1 . 1 1 1 .5 5 1 . 1 3 11 1 4 .3 6 8 1 4 .4 1

MO
VO



P#36 SN S c h e d u le :  VD

1 -4 .0 5 .05 .2 6 03 1 .1 4 1 .9 9 1 . 4 8 4 2 3 .6 3 15 1 7 .8 4  p ( N C T - c y c le ) = 0 .7 5
5 -8 .06 .20 .60 .14 1 .0 5 2 .2 0 1 .3 3 5 1 3 .4 3 15 1 4 .7 5
9-12 .05 .3 3 • 70 .12 .99 2 .0 2 1 .3 4 5 1 2 .7 8 14 1 5 .8 5

1 3 -16 .04 .17 • 32 .07 .6 3 1 .9 2 1 .1 4 6 2 0 .9 3 12 1 5 .5 8
9 -16 .04 .26 .54 .10 .84 1 .9 7 1 .2 5 5 1 6 .2 7 12 15-73

1 -4 .0 3 .46 .54 .0 8 .64 2 .3 5 1 . 3 5 3 1 3 .8 5 17 1 5 .0 2  p (N C T - c y c le ) = 0 .9 0
5 -8 .03 .1 8 • 49 .10 • 52 1 .6 5 • 97 1 1 0 .5 9 18 1 5 .6 3
9-12 .16 .35 .42 .09 .28 1 .0 4 1 .1 6 2 1 6 .9 7 18 1 7 .9 3

13-16 .04 .12 • 38 .1 6 .3 5 1 .2 4 .78 4 1 2 .7 4 16 1 6 .6 1
9-16 .1 1 .25 .40 .12 • 31 1 .1 2 1 .0 0 3 1 4 .8 5 17 1 7 .3 6

1-4 .04 .07 • 34 .09 .80 1 . 3 0 1 .0 3 20 1 8 .2 2  p ( N C T - e y e l e ) = l . 00
5 - 8 .0 7 .10 .3 1 .17 .56 1 .5 0 .97 20 1 6 .9 1
9-12 .02 .02 .40 .22 .39 1 .4 8 .86 20 1 6 .1 8

13-16 .04 .07 .16 .23 • 54 1 .4 5 .80 20 1 5 .1 0
17-20 .04 .0 7 .19 .36 .69 1 .5 3 • 87 20 1 4 .1 2
21-14 .03 • 17 .4 1 .20 .4 1 1 .3 7 .82 20 1 5 .2 3
2 5 -28 .02 .1 5 .33 .22 .62 1 .6 8 .92 20 1 4 .7 4
21-28 .02 .1 6 .38 .2 1 • 50 1 .5 0 .86 20 1 5 .0 2

o



P#36 Sr  S c h e d u l e :  RD

Days 1 2 3 n 5 6 ' RR #CSR p SRpc •#NSR PS%C

1 -4 .54 .40 .49 .46 .55 . 60 .62 17 6 .5 2 B a s e l i n e
5 -8 .42 .53 .38 • 36 .4 6 .45 • 54 14 1 1 .7 8
9 -1 2 .2 1 .2 5 .20 .2 1 .20 ,. 21 .2 8 12 2 4 .5 8

1 3 -16 .19 .20 .17 .08 .17 .17 .20 10 2 7 -78
17-20 .89 .89 .94 .83 .90 1 .0 4 1 .1 6 18 7 . 3 8
21-24 .63 .65 .75 .93 .89 .89 .9 8 18 6 . 4 5 :
25 -28 .62 ,70 .6 2 .68 .72 .78 .8 5 16 8 . 2 1
29-32 .64 .8 1 • 77 .59 .75 .78 .8 5 19 8 .0 6
33-36 .84 • 90 .94 .86 1 .1 1 1 .2 2 1 .2 4 14 8 .1 9
37-40 .96 • 98 • 96 1 .0 5 1 .1 9 1 .3 9 1 .3 3 20 6 . 2 1
41-44 1 .0 3 1 .2 3 1 .2 2 1 .2 5 1 . 4 1 1 .5 0 1 .4 3 21 4 .1 4
37-44 .99 1 .1 0 1 .0 9 1 .1 5 1 .3 0 1 .4 4 1 .4 0 20 5 .1 8

1 -4 1 .1 0 1 .6 4 1 .8 2 .40 .3 4 .94 1 .1 7 17 4 .0 4 SR I n t r u s i o n
5 -8 .78 1 .1 5 1 .3 5 • 27 • 38 • 92 • 94 19 6 .2 5
9-12 .93 • 93 .87 .14 • 33 .97 .81 23 6 .5 0

13-16 .85 .85 .82 .19 • 34 .85 .82 15 6 .6 4
17-20 .8 7 • 77 • 93 .24 .5 5 1 .0 6 .8 5 23 5 . 4 7
21-24 • 79 .67 .81 .22 . 4 1 1* 12 .8 6 19 6 .4 4
2 5 -28 .80 .69 • 70 .22 .42 .97 .78 21 7 .9 4
29-32 1 .0 4 1 .2 6 1 . 0 1 .17 .61 1 .0 4 1 .0 2 17 5 .1 4
25-32 .92 • 98 .8 6 .25 .52 1 . 0 1 .90 18 6 .5 4

1-4 .96 1 .0 7 1 .1 9 .4 1 1 .0 7 1 .5 2 1 .2 1 9 4 .0 1 11 4 .4 2  p ( N C T - c y c le ) = 0 .5 0
5 - 8 1 .0 5 1 .0 6 .88 • 33 . 87. 1 . 1 1 1 .0 2 7 6 .0 3 9 4 .4 5
9-12 .94 .88 .8 1 • 31 .80 1 .1 1 .9 6 8 4 .8 1 11 5 .0 6

13-16 .68 .54 .62 • 19 .72 .97 .73 7 6 .6 3 9 5 .4 8
9-16 .8 1 .7 1 • 72 .25 • 75 1 . 0 4 .85 8 5 .7 2 10 5 . 2 7 ........................



in  
c— 

•  
o  
ll 

>—  
CD 
1— 1 
o
>Jo

o
ov•
o
II/-—s
<D
H
o
o
a

O
O

•
rH
ii
0
[-1
o
O■1

EHo
s
'p j

1
EH
O

PJ

1
o

'oil
vo oj in  cm in  
inoo co vo c- 

•  • •  • •
ov-=r in  c—vo

OV C— H  VO OO
o  t—-=r h  c— 

•  • • • •
m vo vo c—vo

h  cm o  m o  mm -n -  
m m c —o i n H c M o o

a a a a a a a a
•=j-invovoc—o v o o v  

H

i n  in  m ^ r  in 
rH rH rH rH rH

CM ov H  o  o  
CM H  CM CM CM

oo H  oo m  moo oo oo 
( M C M H C M H r i H H

H  CM C—CT\  on 
c -  ovcm in-=r • • •  •  •
in  onov c—oo
rH

-=T O  H  oo m  
OO H  OO H  CM 

•  •  •  •  •
cm m-=r m - = c

on m e n  oooo H CM CM CM CM

OJ VO C—VO CM
in  c—vo invo 

* •  •  * >

m  ovoo m oo 
ovvo CHCO c- 

•  •  •  •  •

C—H O H H O O O O V  
C— t—VO O  VO VO C—VO 

•  • • • • • • •
H

rH OOOO OVOV 
VO OOOVO C—

•  t  1 •  t
rH

o o c - m v o ^ r
CM oo oo o  ov 

•  •  •  •  •
rH  rH

ov-=j- mo ooooo  o-=r 
ovoo c— one— oooooo

a a a a a a a a
rH

in  o  o  c— -=r 
on t— in  in  in  

•  •  « •  •

in-sr cm .=r co 
o  c-*c^oooo

a « a •  a
rH

OOOO CM C— t—vo CM -=r 
o ovoo -=r oo ov H  m

a a a a a a a a
i—I t—i

-=3- rH OOCM 
rH C\l iH rH rH 

•  •  •  •  •

co o\onc— in
CM rH rH rH rH 

•  •  •  •  •

o o o v c —c v i m m o
O O O O O H H H O H

a a a a a a a a

OVOO CM CM CM
cm vo-=r-=r-=r • • • • •

VO CM O  CMVO
vo oo m-=r -=r • • • • •

m m o  oooooo in  cm
OO OO CM CM CM H  O  H  

• • • • • • • •

CM CM CM c—in 
oovo in  on-=r 

• • • • •
m  cm o  cm m  
m-=r-=r m-=r

a a a a a

CM m-SJ- OV H CM oo ov 
■=r ooon.=r ^  cm h  o

a a a a a a a a

m o  rH h v o  
■=r c—oo m vo 

•  • • • •
CM H  H  OOO 
CO C—VO OO C— • •  •  •  •

o  oovo m vo cm oooo 
c—vo vo oo in  m-=r -=r 

•  • • • • • • •

CM VO VO 
a - O O H H H  

1 1 1 1 1
h  m  ov oo ov 

H

CM VO VO 
i f O O H H H  

I I 1 1 1
H  in  ov on ov

H

CMVO 0^3-00 00 
•=0 CO H  H  CM CM CM CM 

1 1 1 1 1 1 1 1 
H m o v o o c —H m H  

H  H  CM CM CM



o
in
o
II

H r-s
PS c (U

O H
• * •H o
a> <u 10 >>
H 51 o
3 •H U -1
TJ H P EH
<D <D c o
X5 CO H
o cd
CO m S3 0.1

CO
o r— h  co^r ov

a  VO 53 CM VO H ^ r  CM
CO PS • • • • •

CO ■=r ■=*• ■=*■ -=r -=t"
OV
CVI
=)t
pH PS

CO
O CM O  O  OVOV
S H  H  H
=*•=

O i— o  oovo coco o  ov c—vo in  in in  h  cm invo cm co t—vo t— in  h
CL. cm invo c— c— h  onvo in  in  c—vo v o ^ H H o o i n t -  c o o o  ovvo t— t—

PS • • • • •
CO CO CM CM CM CM CM CO CM CM CM CM CM ^ tcococmcocmcmcoCo .=r co oo co co
a.

PS COHCOOVC— t—ICOCOOHOOOV H i t  o o o  co in  b^-=r o t—O  t— H  Ov
CO CMCMHt—ICMCMCMHCMCMrIrH CMCMHHCMCMHCMCM i—1 H
o
=te

■=rHCMt-CTVCTVOVOVCMHVOOO vo covo o  in-=r o  in  co COVO O
cm-=t ro  in  co co cm -=J- vo c— co c— ococoo-=rvo-=rcMCO ov ov ov o  o

PS •  • • • •
PS i—1 I—1 1—I.—IrHi—It—li—ii—1 I—It—li—i H H H C M H H H H H rH rH

v o -=r -= cvovoo cocM co co^ rH CO CO O O O  CO CM r l  CM vo t—o  o v o
H  co cm in  co^r cm in  in  c—oo co ovooo -=r inc MC MCM cm co invo vo

So • • • • • • • • • • • • • • • • • • • • • • • I I *
H H H H r l H r l r t r l H H H CM CM CO CM CM CM CM CM CM CM CM CM CM

o r l c o o v H  t—co t—vo invo VO ov t—oo ovt—-=rvo cm ov H  CM -=T OO H
oj-=rcM-=rooc\JCM^rint—c—t— O  C— -=r i n  CM CM rH rH t—vo vo t— t—

in • • • • • • • • • • • • • • • • • • • • • • • • • •
H r l H r l H H r i H H H r l H H i H H H H r l r l H H

a\H-=r  rHvo coco vo -=r c— H-=r vo o  cm oo t— cm -sr oo-=r C—03 C—CM O
CM CO CO in  CO CM H  covo in  t—vo O  t—vo VO O  CO rH OV O m  in

-=r • • • • • • • • • • • • • • • • • • • • • • • • • •
H H r l r l r l r l r l H H r l H r l rHrHrHrHrHrHrH (—1

ov co o v tn  t -  o  H  ovoo ov-=r H t— O ^ H O S  H c o i n t— ovoo OO 00
OV CO rH CO CM CM H  oo.=r in  vo vo ovvo vo o  o  co vo t— CM H  CM H  CM

CO • • • • • • • • • * • • • • » • • • • • • • • • • •
r l H H H H H H H r l r l r H rH rH rH rH rH

H t —CMOVt—HVDVOOOVOOV in  t— co covo o  o  ov o t— oo t— t— t—
O  OV O  CM O r l  O  CM CO CO-=T CO t—COrHrHt—t—inCM-=r 0 - 0 0 0 0

CM • • • • • • • • • • • • • ■ .............................. • • • • •
rH i H H r l H H H H H r H H r l  r l  r l

t— incocMvoinooocM-=r  t—vo oo o  oo-=r co ov H  co t— H  t— CM OO O
H  cm cm -=r cm cm cm oo.=a- in  in  in cm in  in  o-=r t— t—-=r in H H O O V O

H • • • • • • • • • • • • • • • • • • • • • ■ * 1 • ■
r H r l H H H r l H H H H r l r H H H H C M H H H H H H  H  H  H

w CMVOo^rcocMvoo^r-=r CMVO o-=r co CM CM CM VO VO
-=J- O O  H  H  CM rH CM 00 00-a--=r-=T ^TOOrHrHCMCMCMOOOO •SJ'CO i—1 i—I rH

Cd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I  1 1 1
p H i n o v c o t —H i n o v c o t - H t — H i n o v c o t — H i n o v i n H  in  ov co ov

H  rH CM CM CM CO OOif CO H  H  CM CM CM CM rH

113.



p#29 sN S c h e d u le :  Rl
6

1 - 4 1 .2 0 .12 .30 .86 1 .3 6 2 . 7 1 1 . 2 5 7 3 .3 9 14 3 . 9 5  p ( N C T - c y c l e ) = 0 . 75
5 -8 • 91 .19 .4 1 .96 1 .3 3 3 .0 9 1 .3 4 7 3 .8 8 16 3 .9 4
9 -1 2 .63 .21 .46 .9 1 1 .0 0 2 .8 2 1 . 1 7 6 3 .49 15 4 .3 1

13-16 .5 6 .2 8 .52 .7 5 .92 3-09 1 .1 9 5 3 .6 5 15 4 .5 4
9-16 .60 .25 .49 .8 3 .96 2 .9 6 1 .1 8 6 3 .5 7 15 4 .4 3

1-4 .5 7 .12 .33 .5 1 .80 3 .0 3 1 .0 4 2 4 .0 4 18 4 . 6 3  p ( N C T - c y c le ) = 0 .9 0
5 -8 .60 .1 1 .30 .7 1 • 76 3 .0 0 1 .0 5 1 4 .0 0 17 4 .1 6  “
9 -12 .5 3 .19 .47 .92 • 72 3 .1 5 1 .1 4 2 5 .0 9 17 3 .9 1

13 -16 .5 8 .18 .52 .86 .84 3 . 1 1 1 .1 6 2 3 .4 7 16 4 .2 3
9-16 .55 . 1 8 .49 .89 .77 3 .1 3 1 .1 5 2 4 . 2 8 16 4 .0 5

1 -4 .53 .09 .38 .89 .48 2 .8 6 1 . 0 1 22 3 . 9 1  p ( N C T - c y c l e ) = l . 00
5 -8 .5 5 .0 2 .16 • 72 .54 3 .1 0 .9 8 18 4 .7 2
9-12 • 52 .04 .22 .84 .86 2 .8 7 1 .0 5 18 5 .0 0

13-16 .4 6 .04 .10 • 13 • 35 2 .8 0 .86 26 5 .3 2
17-20 .4 6 .02 .24 .42 .25 2 .4 9 .72 16 4 .8 5
21-24 .3 8 .0 8 .20 .2 7 .40 2 . 7 1 .7 8 21 4 . 1 1
25-28 • 39 .08 • 19 • 30 .39 2 .6 6 • 77 20 4 .1 5
2 1 .2 8 .38 .08 .19 .2 8 .39 2 .6 9 .77 20 4 .1 3
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p#29 sN S ch e d u le :  PI
6

1-4 .16 .12 .31 .65 1 .2 8 2.50 1 .8 2 6 15.72 14 16 .51  £(NCT-cycle)=0.75
5 - 8 ’ .10 .02 .05 .11 .29 2 .00 1 .45 5 20 .11 15 21.42
9-12 .14 .03 .15 .44 .84 2 . 2 6 1 .49 4 17-78 16 16.99

13-16 .07 .01 .11 • 33 .67 2.10 1 .48 5 16.92 15 19.20
9-16 .11 .02 • 13 .39 .76 2 .1 8 1 .49 5 17 .35 16 18 .10

1 -4 .05 .01 .03 .20 .45 1 . 9 8 1 .5 9 2 1 3 .0 7 18 2 1 .3 3  p (N CT - .cyc le )=0 .90
5 -8 .10 .05 .13 .29 .69 2 . 0 7 1 .5 4 3 1 6 .4 2 17 1 9 .4 6
9 -12 .05 .10 .3 3 .75 .9 3 2 .1 0 1 .3 1 1 9 .7 0 19 1 3 .9 6

13-16 .06 .07 • 38 .69 1 .0 2 1 .9 3 1 .4 5 4 1 6 .8 9 16 1 5 .5 1
9 -1 6 .05 .0 8 .35 .72 .97 2 .0 2 1 .3 7 2 1 2 .7 8 18 1 4 .6 2

1-4 .06 .02 .18 .52 .82 1 .5 2 1 .1 7 20 1 6 .5 4  p (N C T - c y c le ) = 1 .0 0
5 -8 .04 .0 1 .13 .3 5 .59 1 . 2 6 1 . 0 3 20 1 8 .6 3
9 -1 2 .0 1 .0 8 .24 .3 3 .40 .43 .48 20 1 4 .4 3

13-16 .0 1 .03 .05 .2 1 .35 1 .9 4 1 .0 7 20 1 7 .4 4
17-20 .02 0 .02 .12 .10 .8 3 .6 1 20 21 .‘05
21 -24 .0 3 .04 .0 8 .1 3 .18 .80 . 66 20 1 9 .5 3
2 5 -28 .03 .03 .0 8 .2 1 .24 • 92 .68 20 1 9 .97
2 1 -2 8 • 03 .03 .08 .1 7 .22 .86 .6 7 20 ' ' 1 9 .7 5 ....................................
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p#29 SN S c h e d u l e :  VD 
6

Days 1 2 3 4 5 6 RR #CSR PSRPC #n c s r p s rnc

1-4 .20 .49 .90 1 .0 9 1 .2 0 1 . 2 6 1 .1 3 20 8 . 0 1 B a s e l i n e
5 -8 .18 .60 .67 • 78 1 .0 5 1 .1 1 1 . 0 4 20 1 8 .2 4
9-12 .14 .3 6 • 58 .8 5 .9 5 1 .0 7 • 93 20 9 .1 4

13-16 .15 .4 1 .6 1 .75 .9 7 .98 .84 20 8 .8 8
17-20 .1 1 .27 .42 .57 .64 .7 8 • 79 20 1 6 .7 5
21-14 .13 .20 .39 .62 • 72 .84 .78 20 1 4 .5 0
2 5 -28 .07 .18 .27 .54 .65 .7 5 .84 20 1 6 .4 1
29-32 .03 .28 .74 1 .0 4 1 .2 3 1 . 2 5 1 .3 0 20 1 2 .5 7
33-36 .04 .24 .48 • 72 .88 1 .0 3 .96 20 1 3 .1 0
37-40 .04 .2 7 .52 .76 1 .0 7 1 .1 8 1 .0 0 20 1 1 .5 6
41-44 .05 .20 .5 3 .8 7 1 .1 5 1 .3 3 1 .1 5 20 1 2 .8 4
37-44 .04 .24 .52 . 8 1 1 .1 1 1 .2 5 1 .0 7 20 1 2 .2 0

1-4 .04 .04 .24 .40 .64 1 . 3 1 .96 20 1 8 .5 8 I n t r u s i o n
5 -8 .02 .03 .12 • 34 .5 1 1 .9 9 1 .3 3 20 1 9 .9 8
9-12 .0 1 .1 1 .12 • 33 .49 2 .2 4 1 .2 2 20 1 6 .3 5

13-16 .02 • 07 .2 8 • 47 .85 1 .9 9 1 .2 2 20 1 7 .4 9
17-20 .0 1 . . 06 .14 .42 .69 2 . 0 8 1 . 5 8 20 2 0 .5 7
21-24 .01 .0 1 .05 .18 .39 1 .8 4 1 .4 3 20 2 3 .1 1
2 5 -2 8 .02 .05 .14 .27 .70 2 .1 0 1 . 5 8 20 2 0 .5 2
29-32 0 .06 .1 7 .40 .64 1 .9 1 1 .2 7 20 1 8 .4 5
25-32 .01 .05 .14 • 31 .62 2 .0 2 1 .4 6 20 2 0 .3 2

1-4 .0 1 0 .09 .22 .32 1 .8 3 1 .2 5 9 2 0 .6 1 10 2 1 .6 0  p ( N C T - c y c l e ) s=0.50
5 -8 .01 .0 1 .04 .06 .1 3 2 . 1 3 1 . 3 7 9 2 2 .6 8 11 2 1 .2 8
9-12 0 .0 1 .04 .1 7 .17 2 .2 0 1 . 3 7 12 2 1 .6 8 7 2 1 .7 0

13-16 .0 1 0 .03 .15 .19 2 .4 4 1 .3 6 9 2 1 .0 8 11 2 0 .1 8
9-16 0 0 -.04 .16 .18 2 .3 2 1 .3 7 10 2 1 .3 8 10 2 0 .9 4

MM



p#29 s j  S ch e d u le :  VD
6

1-4 0 .0 1 .08 .1 8 .1 8 2 .6 0 1 .4 4 6 1 8 .0 1 13 20.69  p(NCT-cycle )=0.75
5-8 . 0 1 .01 .06 .14 .22 2.19 1 .2 7 6 2 1 .6 0 14 20 .27
9 -12 .03 . 0 6 .1 8 .25 .43 1 .7 1 1 .35 5 20.90 14 18.70

13-16 .0 1 .0 1 .09 .40 .66 2 .24 1 .47 4 20.44 15 19-11
9 -1 6 .02 .04 .14 .33 • 55 1 . 9 8 1 .4 1 • 5 • 20 .67 15 18 .91

1 -4 0 .0 2 . 0 8 .25 .5 3 2 .2 4 1 . 5 4 3 15 .38 16 2 0 .8 7  p ( N C T - c y c le ) = 0 .9 0
5-8 . 0 1 0 0 .07 • 30 2 .0 1 1 .6 1 2 21 .27 18 2 3 .6 6

9-12 0 .0 8 .24 • 57 .65 2 .13 1.25 3 1 7 .6 1 17 1 6 .1 6
13-16 0 .04 .16 .29 .66 1 .79 1 .09 3 21.69 17 17.20

9-13 0 .07 . 2 1 .45 . 6 5 1 .9 8 1 . 1 8 2 18 .99 18 1 6 .6 0

1-4 . 0 1 .03 .19 • 38 .63 1 .84 1 .0 8 20 1 6 .7 6  £ (N C T - c y e le ) = 1 .0 0
5-8 0 .07 .16 • 31 .45 1 .3 1 .91 20 17 .74
9-12 .0 1 .0 1 .12 .44 .35 .75 .56 20 1 5 .8 1

13-16 .0 1 .09 .23 .25 .35 .59 .49 20 14 .20
17-20 .0 1 .07 .07 .13 .17 1.34 .90 20 21 .33
21-24 .03 .03 .07 . 1 1 .19 .89 .55 20 2 0 .8 0
2 5 -28 .0 1 .03 .07 .17 .27 1 . 2 1 .81 20 20 .36
2 1 -2 8 .0 2 .03 .07 .14 .23 1 .0 2 .68 20 50 .58
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p#29 SN S ch e d u le :  RD
6

1 -4 • 36 .07 .25 .74 .93 3 .4 9 1 .1 2 4 4 .0 4 16 3 .9 3  p ( N C T - c y c l e ) = 0 . 75
5 -8 • 34 .05 .20 .55 .8 1 3 .5 8 1 . 1 1 7 4 .4 6 17 4 .1 5
9-12 .50 .12 .20 .59 • 75 3 .3 0 1 . 0 6 3 4 .5 3 17 4 .3 9

13-16 .3 7 .07 .28 .49 .61 3 .0 7 .98 6 4 .3 9 16 4 . 5 3
9-16 .44 .10 .24 .55 .6 8 3 .1 9 1 .0 2 5 4 .4 6 ' 17  ' 4 .4 6

1-4 .37 .02 .16 . 42 .59 3-00 .90 2 4 .0 6 16 5 .3 6  p ( N C T - c y c l e ) = 0 . 90
5 -8 .44 .01 .12 .32 • 39 2 .9 0 .8 1 1 5 . 6 8 18 4 .6 8
9 -12 • 38 .0 1 .16 • 30 .3 1 2 .9 1 .80 3 3 .8 7 19 4 .5 6

1 3 -1 6 .40 .02 .16 .2 8 .5 3 3 .1 7 .8 6 2 3 .5 7 14 4 . 4 1
9-16 • 39 .02 .16 .29 .38 2 . 9 9 .82 3 3 .7 7 17 4 . 5 1

1 -4 .34 .0 1 .08 .2 1 • 15 2 .8 7 .7 3  < 19 4 .8 9  p . (N C T-cyc le )= 1 .00
5 -6 .2 1 .02 .10 .22 • 38 2 .6 5 .74 22 5 .1 3
7 -8 .21 0 .0 8 .23 .29 2 .9 6 .80 25 5 .0 9
9 -12 .36 .12 .14 .24 • 35 3 .0 2 .82 16 5 .0 6

13-16 .22 .0 1 .0 8 .19 .23 3 .3 2 .80 20 4 .7 7
17-20 • 37 .01 .10 .17 .12 2 .9 8 .73 16 5 .5 0
21-24 • 32 .02 .08 .12 .10 2 .8 2 .7 1 21 5 . 2 8
25-28 .26 .02 .08 .1 1 .20 2 .9 0 .70 20 4 .6 0
21-28 .29 .02 .0 8 .1 1 . 15 2 .8 6 .70 20 4 .9 4
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Days 1 2 3 4 5 6 RR #CSR pgRpC

P#33 S c h e d u l e :  RI 
6

•#NCSR PSRNC............................................

1 -4 .67 .6 5 .62 .68 .66 .65 .74 17 3-96 B a s e l i n e
5 -8 .72 .72 .7 7 .74 .74 .8 1 .82 23 3-09
9-12 .80 .7 1 .83 .79 .88 .81 .88 21 2 .4 9

13 -16 .94 .83 .86 • 93 1 .0 1 1 .0 5 1 . 0 1 18 2 .5 4
17-20 1 .0 7 .82 .9 1 .9 1 1 .0 8 1 .0 4 1 .0 6 24 2 .9 2
21-24 .96 .84 .88 .9 8 1 .0 4 1 .0 3 1 .0 7 19 3 .1 8
25 -28 1 .0 0 .86 .88 1 .0 2 1 .0 1 1 .1 4 1 .1 0 24 3 .1 8
29 -32 ,94 .84 .88 .99 1 .0 3 1 .0 4 1 . 1 1 23 3 .6 0
33-36 .7 7 .88 .7 5 .78 .90 • 87 .89 21 6 .3 5
37-40 .76 .73 .69 .74 .82 .89 .9 1 19 4 . 4 1
41-44 .98 .84 1 .0 0 1 .0 5 1 .1 6 1 .0 6 1 .1 3 25 2 .7 7
37-44 .86 .79 .85 • 89 .99 .97 1 .0 2 22 3 .5 9

1 -4 1 .2 0 .70 1 .0 2 1 .0 7 1 .0 9 1 .4 1 1 .1 7 18 2 .5 9 SN I n t r u s i o n
5 -8 1 .2 7 • 38 .61 • 76 • 77 1 .9 3 1 .0 9 21 3 .6 3
9-12 .88 .3 7 .53 .87 .90 2 .0 8 1 . 0 7 23 3 . 4 1

13-17 .93 • 30 • 49 .94 .97 2.  32 1 .1 4 24 3-33
17-20 .98 .19 .50 1 .0 0 • 90 2 .4 5 1 .1 1 21 3-32
21-24 .8 5 .33 .5 7 • 75 .7 6 2 .2 3 1 .0 4 19 3 .4 6
25-28 1 .0 9 .42 .60 .84 .84- 2 .0 6 1 . 1 1 18 3 .4 4
29-32 1 .2 0 .23 .2 1 .6 1 .63 1 .9 1 .96 24 4 ,0 0
25-32 1 .1 5 .33 .46 • 73 • 74 1 .9 9 1 .0 4 22 3 .7 2

1 -4 .99 .10 .33 • 75 .61 1 .9 9 .9 1 10 3 .4 7 10 3 . 9 5  p ( N C T - c y e l e ) = 0 .5 0
5 -8 1 .0 4 .14 .17 .57 .53 1 .9 1 .85 12 3 .6 2 11 4 . 0 1
9 -12 .84 .04 .1 5 .42 .35 1 .8 7 .7 3 11 4 .2 7 11 4 . 3 8

1 3-16 1 .0 3 • 03 .17 .49 .49 2 .2 6 .86 11 3 .9 2 9 4 .4 7
9-16 .94 .04 .16 .4 6 .42 2 .0 7 .80 11 4 .1 0 10 4 . 4 3

ruM
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P#33 SN S c h e d u le :  PI
6

Days 1 2 3 4 5 6 RR #csR PSRPC iWCSR PS%C

1-4 .23 .39 .58 • 71 .7 3 • 73 .7 1 20 6 .2 0 B a s e l i n e
5 - 8 .27 .50 .77 .93 1 .0 0 .93 .92 20 6 .2 9
9-12 .24 .43 • 71 .94 1 .0 8 1 .0 6 .99 20 7 .4 8

13-16 .2 5 .40 .70 • 89 1 .0 3 1 . 0 8 .98 20 7 . 7 7
17-20 . 2 1 .30 .69 1 .1 4 1 .3 2 1 .3 4 1 .1 9 20 9 .4 7
21-24 .2 3 .25 .69 1 .09 1 .4 8 1 .5 1 1 .3 5 20 1 0 .5 8
2 5 -28 .2 1 .14 .53 .99 1 .3 9 1 .4 7 1 .1 7 20 1 0 .1 7
29-32 .29 • 30 .6 8 1 .1 0 1 .4 5 1 .5 6 1 .4 8 20 1 2 .3 3
33-36 .2 1 .1 1 .44 .89 1 .2 5 1 .4 0 1 .2 8 20 1 3 .5 3
37-40 .24 .18 .45 .83 1 .3 0 1 .4 7 1 .1 6 10 1 0 .9 9
41-44 .22 .17 .47 • 98 1 .3 5 1 .4 7 1 .2 0 20 1 0 .5 9
37-44 • 23 .18 .46 .90 1 .3 2 1 .4 7 1 .1 8 10 1 0 .7 9

1-4 .2 5 .14 • 39 .72 .99 1 .2 2 1 .0 0 20 1 1 .3 1 sN I n t r u s i o n
5 -8 .22 .03 .0 8 .25 .4 1 1 .3 4 .83 20 1 5 -9 1
9-12 .20 .0 1 .0 3 .09 .15 .86 .72 20 2 1 .1 0

13-16 .2 1 .02 .03 .08 .2 1 .68 .74 20 2 0 .7 6
17-20 . 2 1  ' .02 .06 .2 1 .48 .88 .80 20 1 8 .5 2
21-24 .20 .02 .0 7 .15 .30 .7 7 .67 20 1 8 .7 5
25 -28 .20 .02 .07 .20 .39 .68 .69 20 1 9 .0 2
29-32 .20 0 .04 .17 .3 1 .84 .74 20 1 9 .1 4
25-32 .20 .01 .06 .19 .35 .76 .72 20 1 9 .0 8

1-4 .13 0 .03 .1 3 • 32 . 66 .73 10 1 9 .5 5 10 2 0 .6 4  £ ( N C T - c y c l e ) = 0 .50
5 -8 .15 .02 .08 .10 .20 • 70 .65 8 2 1 .2 7 12 1 9 .9 6
9-12 .15 .02 .05 .1 1 .22 .67 .65 12 2 1 .0 7 8 .2 0 .5 9

13 -16 .1 1 .0 1 .02 .1 7 .35 .74 .67 10 1 9 .6 6 10 1 9 .6 2
9 -16 .1 3 .02 .03 .14 .29 • 71 . 66 11 20 .3 7 9 2 0 .1 1

i—1 ruU)



P#33 SN S ch e d u le :  PI
6

1 -4 .07 .02 .0 8 .26 .40 .93 .68 5 1 5 .0 9 15 1 8 .2 4  j ) ( N C T - c y c le ) = 0 .75
5 -8 .0 8 .01 .0 6 .22 .40 . 81 .62 7 17 .3 2 13 1 7 .4 7
9-12 .06 0 .06 • 29 .57 .7 3 .69 4 1 8 .0 7 16 1 7 .5 5

13-16 .04 .02 .05 • 31 .46 • 69 .7 7 3 19 .3 0 17 1 7 .6 3
9 -1 6 .05 .0 1 .06 • 30 .52 .7 1 .7 3 4 1 8 .6 9 17 1 7 .5 9

1 -4 . 06 0 .03 .19 .46 • 57 .63 2 2 3 .7 8 18 1 9 .4 5  E .(N CT-cyc le )=0 .90
5 -8 .06 .0 1 .04 .17 .40 .47 .5 1 2 1 9 .4 6 18 1 8 .9 3
9-12 • 07 0 .04 .25 .42 .51 • 54 5 1 4 .9 5 15 1 8 .5 3

13-16 .0 5 0 0 .1 5 .3 8 .44 .55 3 1 9 .7 8 17 2 0 .8 8
9-16 . 06 0 .0 3 .2 1 .40 .48 .54 4 17 .0 2 16 1 9 .5 3

1 -4 .05 0 .02 .12 .53 • 47 .5 7 20 1 9 .6 5  p ( N C T - c y c l e ) = l . 00
5 -8 .0 1 0 .04 . 16 .32 .28 .40 20 1 9 .6 4
9 -12 0 .0 1 .02 .1 7 .51 .09 • 39 20 1 9 .7 8

13-16 .01 .04 .05 .29 .59 .2 6 .49 20 1 7 .2 6
17-20 . 0 1 0 .0 1 .08 .23 .2 1 .29 20 2 0 .79
21 -24 .0 1 0 0 • 07 .20 • 19 .34 20 2 3 .4 8
2 5 -28 0 0 0 • 03 .12 .27 .34 20 2 3 .6 4
2 1 -28 0 0 0 .05 .16 .23 .34 20 2 3 .5 6

Hru
-fcr



P#33 SN S ch ed u le :  VD6

Days 1 2 3 4 5 6 RR #CSR pSRpC iWCSR p s rnc

1-4 . 06 .29 • 38 • 38 .4 1 .42 .47 20 1 0 .6 9 B a s e l i n e
5 -8 .06 .29 • 37 .47 .42 .43 .50 20 1 2 .2 7
9 -12 .1 1 .4 1 .53 .63 .69 .6 1 . 66 20 8 .6 4

13-16 .14 .40 • 54 .69 .6 7 .69 .90 20 8 .3 7
1 7-20 .13 .38 . 65 .85 .9 3 .97 .98 20 1 2 .1 1
21-24 .12 .38 .66 • 77 .86 .97 .90 20 1 0 .3 5
25-28 .04 .24 .37 • 56 .60 .64 .66 20 1 5 .3 7
29-32 .04 .27 .56 • 83 .91 .97 .95 20 1 2 .1 3
33-36 .04 .29 .46 • 79 .92 1 . 1 0 .96 20 1 3 .1 0
37-40 .0 8 .29 .46 • 58 .70 .69 .69 20 1 2 .1 1
41-44 .05 .28 • 53 • 76 • 72 .96 .89 20 1 1 .1 8
37-44 .04 .29 .49 .68 .8 1 .8 2 .79 20 1 1 .6 5

1 -4 .05 .15 .32 .46 .66 1 . 1 6 • 79 20 1 3 .0 7 SN I n t r u s i o n
5 -8 .0 1 .04 • 05 .1 3 .20 1 . 4 3 • 74 20 1 8 .1 6
9-12 .02 .02 .05 .07 .10 • 79 .54 20 2 1 .7 3

13-16 .0 1 .0 1 .03 .1 1 .20 .78 .58 20 2 1 .3 2
17-20 .01 0 .02 .09 .15 1 .04 .70 20 2 2 .5 8
21-24 0 0 .06 .0 8 .14 .70 .48 20 2 0 .5 6
2 5 -28 0 0 .04 .1 3 . 1 6 .76 .5 1 20 20.-30
29-32 0 .01 .07 .15 .18 .91 .53 20 1 8 .9 0
2 5-32 0 0 .06 .14 .17 .84 .52 20 1 9 .6 0

1 -4 0 .01 .05 .15 .1 8 .96 .58 11 1 8 .5 1 9 2 0 .3 0  p (N C T - c y c le ) = 0 .5 0
5 -8 .01 0 .01 .08 .15 .76 .59 12 2 2 .7 7 8 2 2 .1 7
9-12 0 0 .02 .1 1 .1 3 .65 . 46 10 2 1 .7 4 10 2 1 .6 7

13-16 .0 1 0 .04 .13 .24 .8 1 .52 9 1 9 .3 4 11 2 0 .0 4
9 -16 .0 1 0 .0 3 .12 .19 .73 .49 ' 10 2 0 .5 4 10 2 0 .8 6

H
ruVJl



P#33 SN S c h e d u le :  VD
6

1-4 0 0 .05 .24 .34 • 94 .60 4 1 9 .7 4 16 1 5 .9 1  p ( N C T - c y e l e ) = 0 .75
5 -8 0 0 .0 1 .10 .20 • 77 .5 5 5 2 1 .3 6 15 2 0 .9 4
9-12 0 0 .0 3 .16 .32 .88 .60 3 13 .9 0 17 1 9 .6 0

13-16 0 0 .02 • 17 .33 • 74 .57 4 2 0 .0 1 16 2 0 .1 1
9-16 0 0 .0 3 .17 .33 .8 1 .59 3 1 6 .9 6 17 1 9 .8 6

1-4 0 0 0 .08 .1 8 • 78 .67 2 1 8 .6 8 18 2 3 .3 5  2 . (N C T -cyc le )=0 .90
5 -8 0 0 .0 1 .0 8 .19 .55 .4 6 3 2 4 .3 0 17 2 2 .2 0
9-12 0 0 .02 .0 8 .22 .55 .47 2 2 2 .8 3 18 2 2 .8 3

1 3 -16 0 0 .0 2 .10 .1 6 • 57 .4 7 4 2 4 .5 2 16 2 1 .8 7
9-16 0 0 .02 .09 .19 .56 .47 3 2 3 .5 5 17 2 1 .7 6

1-4 0 0 .02 .12 .25 • 38 .42 20 2 1 .7 1  p ( N C T - c y c l e ) = l . 00
5 -8 0 0 .03 .0 9 .18 . 2 8 .32 20 2 2 .1 8
9-12 0 .0 1 .0 1 .09 .24 .23 .2 1 20 2 0 .5 7

13 -16 0 .0 1 .0 1 . 06 .2 7 .12 .2 7 20 2 2 .2 7
17-20 0 0 .02 .08 .2 1 .47 .52 20 2 3 .6 6
21-24 0 0 .02 .04 .1 5 .2 3 .2 8 20 2 4 .0 2
25-28 0 0 0 .03 .13 .23 .27 20 2 1 .14
21 -28 ' 0 0 .0 1 .03 .14 .23 .2 7 20 2 7 .5 8

roo\



P#33 SN S c h e d u le :  RD
6

Days 1 2 3 4 5 6 RR #CSR PSRPC #NCSR PSRNC

1-4 no r e s p o n d i n g B a s e l i n e
5 - 8 no r e s p o n d i n g
9-12 no r e s p o n d i n g

1 3 -16 .10 • 13 .12 .12 .10 .12 .15 10 1 4 .9 6 '
17-20 .25 .31 • 31 .29 • 32 .35 .39 12 8 .4 7
21-24 .3 1 • 30 .34 .39 .35 .40 .43 15 6 .1 0
2 5 -2 8 .29 • 36 .35 .34 . 40 .42 .44 14 1 8 .2 3
29-32 .40 .58 .58 . 6 1 .59 .69 .74 15 5 .8 4
33-36 .43 .48 .57 .6 5 .72 .69 • 73 18 4 . 9 5
37-40 .40 .39 .5 1 .60 .65 .6 1 .62 21 4 .2 7
41-44 .5 1 • 51 .67 .66 .66 .6 1 .68 21 3 .0 7
37-44 .45 .45 .59 .63 . 66 .61 .65 21 3 .6 7

1-4 .44 .20 .45 .54 .49 1 .0 3 . 60 21 3 .4 3 SN I n t r u s i o n
5 -8 • 36 .18 .43 .79 .6 1 1 .9 0 . 8 1 23 3 .2 7
9-12 .30 .07 .30 .6 1 .62 2 .1 4 • 76 24 3 .4 9

13-16 .2 8 .08 .30 • 70 .74 2 .3 6 .84 19 3 .4 4
17-20 .3 1 .06 .25 • 74 .86 2 . 2 3 .87 17 4 . 1 3
21-24 .25 .05 .27 .66 .8 1 1 .8 9 • 75 21 3 .6 4
25-28 .20 • 07 .22 .67 • 51 1 .7 5 .65 24 3 .8 0
29-32 .12 .04 .28 • 58 .46 1 .3 9 .57 22 3 .9 5
25-32 .16 . 06 .15 .63 .49 1 .5 7 .6 1 23 3 .8 8

1-4 .0 5 . .05 .26 .68 .68 1 .2 5 .58 10 5 .6 0 12 4 . 0 1  p ( N C T - c y c l e ) = 0 .50
5 -8 .06 .02 .14 .56 .76 1 . 0 1 • 49 10 4 .7 5 9 4 .3 3
9-12 .04 .03 .1 1 .48 .65 .93 .43 9 4 .6 0 8 4 . 4 1

13-16 .04 .0 1 .10 .6 1 .88 1 .1 4 .54 10 4 . 5 1 10 4 .4 5
9-16 .04 .02 .1 1 .5 5 • 77 1 .0 4 .49 10 4 .5 6 9 4 .4 3

ro



P#33 S c h e d u le :  RD
6

1-4 .03 .0 1 .14 . 66 .8 7 • 93 .5 1 6 4 .0 4 13 3 .9 3  p ( N C T - c y c l e ) = 0 .75
5 -8 .0 1 • 03 .18 .5 8 .60 .67 .42 7 4 .7 7 15 4 .7 9
9-12 .17 .07 .2 1 .5 3 .49 1 .0 4 .49 4 4 .1 7 16 4 .3 3

13-16 .06 .04 .20 .42 .4 1 .76 .39 4 6 .5 2 16 5 . 7 3
9-16 .12  . .06 .2 1 .4 8 .45 .92 .44 4 5 . 3 5  ' 16 5 .0 3

1-4 .03 .03 .14 .3 5 .33 .67 .34 3 5 .6 8 19 6 .2 4  p ( N C T - c y c le ) = 0 .9 0
5 - 8 .02 .0 1 .13 • 36 .50 • 56 .32 1 8 .1 3 17 5 . 4 1
9-12 .04 .0 1 .10 .34 .32 .58 .29 2 7 .3 9 15 7 .1 6

1 3 -16 .03 .01 .12 .3 1 .28 • 57 • 33 2 5 .3 8 15 1 1 .8 0
9-16 .03 .0 1 .1 1 .33 .30 .5 8 .30 2 6 .5 3 15 9 . 1 5

1 -4 .04 .0 3 • 13 .36 • 27 .64 .29 16 6 .6 0  p ( N C T - c y c l e ) = l . 00
5 - 8 .0 2 0 .09 .2 4 .16 • 52 .2 3 22 7 .1 0
9-12 .0 1 .04 . 0 8 .26 .15 .49 .27 23 9 .3 2

13-16 0 .01 .12 .39 .14 .50 ■ .29 20 9 . 8 5
17-20 .02 0 .0 1 .19 .2 1 .68 .25 16 9 .4 0
21-24 .0 1 0 .04 .15 .1 7 .88 .27 21 6 .8 4
25-28 .0 1 0 .04 .1 5 .17 1 .0 4 • 31 23 6 .9 6
2 1 -2 8 .0 1 0 .04 .15 .17 .96 .29 22 6 .9 0

h-»rooo
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P#28 SN S c h e d u le :  RI
6

1 -4 1 .3 0 .07 .08 • 29 .4 8 2 .3 3 .90 5 4 .2 2 15 4 .9 2  p ( N C T - c y c l e ) = 0 . 75
5 -8 .80 .05 .14 • 37 .58 2 . 3 7 .8 6 4 4 .1 8 17 4 .8 4
9-12 .52 .04 .15 .47 .53 2 . 3 1 .82 7 5 .1 4 17 4 .6 8

1 3 -16 • 78 .07 .12 .32 • 58 2 . 2 8 .79 6 4 .5 4 10 4 .7 2
9 -16 .69 .06 .13 .37 .5 6 2 .2 9 .80 6' 4 .7 4 12 4 . 7 1 ....................................

1 -4 .52 .03 .03 .12 .18 2 .1 5 .6 3 2 5 .0 4 18 5 .0 0  p ( N C T - c y c le ) = p .9 0
5 - 8 • 75 .02 .03 .09 .20 2 .2 9 .67 3 4 .9 5 16 5 .0 6
9-12 .5 6 .03 .0 2 .08 .1 9 2 .2 9 .63 2 5 .5 2 18 4 .8 9

1 3 -1 6 .33 0 .02 .10 .3 1 2 . 3 1 .64 2 4 . 6 3 22 5 .1 2
9 -16 .46 .02 .02 .09 .24 2 .3 0 .63 2 5 .1 4 19 4 .9 9

1 -4 • 39 .0 1 .02 .05 .1 5 2 .0 5 .54 18 5 -9 3  £ ( N C T - e y c le ) = 1 .0 0
5 -8 .46 0 .02 .08 .15 2 .3 9 .64 21 5 .0 5
9 -12 .49 0 .0 1 .03 .11 2 .2 9 .57 17 4 .9 8

1 3-16 .43 .03 • 03 .11 .34 2 .4 5 .66 18 4 .9 5
17-20 .32 0 0 . 06 . 1 7 2 . 1 6 .56 22 5 .2 4
2 1-24 .26 0 .0 1 .03 .07 1 .9 8 .49 24 5 .3 0

M
OJ
o



P#28 sN S ch e d u le :  PI
6

Days 1 2 3 •4 ■ 5 ' 6- • RR • • # cs r ■ PSRPC • #NSr •p s rn c .........................................

1 -4 • 36 .48 .6 1 .76 • 74 . 8 1 • 77 20 5 . 7 1 B a s e l i n e
5 -8 .3 1 • 39 .52 • 78 .73 • 99 .84 20 6 .7 5
9-12 • 31 .35 .53 .74 .8 6 .96 .83 20 7 .6 0

1 3 -16 .38 .45 .5 8 .62 .74 .90 .74 20 5 .0 8
17-20 .24 .23 .32 .41 .4 8 • 53 .54 20 . 9 .8 2
21-24 .29 .31 .40 .60 • 78 .84 .73 20 8 .0 6
25-28 .37 .41 .63 .8 7 .98 1 .0 7 .93 20 6 . 7 1
29-32 .25 .14 .40 • 70 .77 .87 .80 20 1 0 .5 8
33-36 .2 5 .16 .32 .60 .82 .79 • 77 20 1 0 .8 9
37-40 .12 .14 .26 .45 .63 • 74 .67 20 1 1 .8 2
41-44 .22 .17 .30 .4 8 .63 .77 .6 8 20 1 0 .9 0
37-44 .23 .15 .2 8 .4 7 .63 .75 . 67 20 1 1 .3 6

1-4 .27 .13 .27 • 35 .60 .20 .5 1 20 1 2 .5 0 SN I n t r u s i o n
5 -8 .24 .07 .11 .16 • 32 .25 .36 20 1 4 .4 4
9-12 .34 .26 .2 5 .35 .5 5 .20 .65 20 1 5 .3 8

13-16 .30 • 15 .20 .2 8 .48 .33 • 59 20 1 5 .6 1
17-20 .26 .04 .0 8 .14 .25 .58 • 56 20 1 7 . 7 1
21-24 .24 .04 .03 .06 .03 .49 .6 1 20 2 2 .4 6
25-28 .24 .02 .05 .0 5 .09 .75 .53 20 1 8 .4 9
29-32 .20 .08 .10 .09 .21 .78 .73 20 1 9 .4 1
25-32 .22 .04 .08 . 0 7 .14 • 76 .62 20 1 8 .8 8

1-4 .13 .02 .02 .05 .08 .56 .57 11 2 3 .4 2 10 2 2 .8 7  £ (N C T - c y c le ) = 0 .5 0
5 -8 .13 .03 .07 .07 .16 .43 .56 10 2 1 .9 3 10 2 2 .7 5
9-12 .1 1 0 .0 1 .04 .06 .5 3 . 65 11 2 2 .6 5 9 2 6 .3 2

13-16 .10 0 .04 .06 • 23 • 47 • 67 10 2 5 .4 8 7 2 1 .3 2
9-16 .1 1 0 .03 .05 . 15 .50 .66 11 2 4 .0 7 8 2 3 .8 2



P#28 sN S ch e d u le :  PI

1 -4 .07 0 .05 .05 .15 .56 .6 7 5 2 1 .5 6 15 2 3 .7 4  2 , (N C T-cyc le )= 0 .75
5 -8 .07 .01 .03 .06 .1 1 .42 .49 3 2 3 .7 3 17 2 2 .8 7
9-12 .06 .03 .04 .02 .05 .74 .68 5 2 3 .6 0 15 23 .0 0
1 3 -16 .07 0 0 0 .01 .70 .87 7 2 4 .7 5 12 2 6 .2 2

9 -16 .0 7 .0 1 .02 .0 1 .03 .7 1 .79 6 2 4 .2 9 13 2 4 .9 3

1-4 .04 .0 1 .0 1 .02 .04 • 36 .72 2 2 3 .7 3 19 2 6 .8 2  2, (N C T-cyc le )= 0 .9 0
5 -8 .04 0 0 .02 .03 .47 .77 2 30 .97 18 2 6 .5 0
9-12 .05 .01 .02 .04 .03 .2 7 .50 3 4 2 .4 7 17 2 6 .4 1

13-16 .0 6 0 0 0 .02 • 73 1 . 5 5 2 4 1 .3 8 18 2 7 .34
9-16 .05 .01 .0 1 .02 .03 .46 .95 3 4 2 . 2 0 17 26 . 81

1 -4 .03 0 0 .04 .07 .4 7 .7 1 20 2 5 .8 8  2, (N C T - c y c le )= l .  00
5 -8 . 06 .03 .01 0 .07 • 34 1 . 0 8 20 2 7 .2 5
9-12 .0 3 0 0 0 .0 5 • 94 1 .1 8 20 2 5 .6 7

13-16 .02 0 0 .0 1 .0 3 .12 .48 20 2 5 .2 6
17-20 .0 1 0 0 .0 3 .0 1 .3 8 .5 3 20 2 5 .9 2
21-24 .02 0 0 0 .02 .13 .70 20 2 8 .7 0

MLOIO



P#28 sN S c h ed u le :  VD
6

Days l 2 3 4 5 6 RR #CDR pgRpC ■#NS'r PS%C

1-4 .18 .22 .35 .32 .30 .3 3 .35 20 6 .9 9 B a s e l i n e
5 -8 .0 5 .22 .22 .31 .32 .35 .3 3 20 1 0 .4 6
9-12 .12 • 34 .46 .48 .5 8 .56 .55 20 7 . 3 1

13-16 .10 .2 7 .26 .3 1 • 36 • 31 .3 7 19 9 . 2 5
17-20 .03 .17 .19 .18 .1 8 .16 • 25 19 1 4 .7 4
21-24 .03 .09 .14 .14 .1 5 .1 7 .2 3 17 2 3 .8 5
2 5 -28 .04 . 1 8 .19 .2 1 .16 .1 8 .3 1 19 1 5 .3 5
29-32 .00 .02 .05 .0 8 .1 3 .15 .29 15 2 6 .4 3
33-36 .04 .17 .24 .2 5 .26 .2 8 .33 19 1 5 .4 7
37-40 .03 .12 .14 .10 .14 .12 .19 19 1 2 .2 8
41-44 .07 .20 .26 . 2 5 .25 .20 .30 19 1 1 .9 1
37-44 .05 .22 .20 .1 8 .19 .16 .24 19 1 2 .1 0

1 -4 • 03 .04 .10 .10 .1 1 .32 .28 19 2 1 .7 8 SN I n t r u s i o n
5 -8 • 03 .08 .1 3 .1 7 .1 3 .37 • 37 19 1 9 .3 0
9-12 .0 1 .02 .03 .07 .07 .42 .3 7 20 2 6 .4 9

13-16 .03 .01 .0 1 .0 1 0 .4 1 • 35 17 3 0 .9 1
17-20 .02 .02 0 .0 1 .02 • 73 .58 20 2 5 .7 6
21-24 .02 0 0 0 .0 1 .69 .61 19 2 7 .6 0
2 5 .2 8 .01 0 0 0 0 .80 .7 1 20 2 6 .9 0
29-32 0 0 0 0 0 • 73 .67 19 2 7 .3 9
25-32 .0 1 0 0 0 0 .7 7 .69 20 2 7 .1 1

1-4 0 0 0 0 .10 .57 .4 7 10 2 4 .9 5 8 2 6 .2 6  2 , (N C T -cyc le )=0 .50
5 -8 0 0 0 0 0 .54 .5 1 10 2 9 .6 4 9 2 5 .8 2
9-12 0 0 ,0 1 0 0 • 49 .46 8 2 8 .4 5 12 2 7 .1 0

13-16 0 0 0 0 0 • 52 .54 7 3 3 .3 3 11 2 5 .1 4
9 -16 0 0 0 0 0 .5 1 .50 7 30 .89 12 2 6 .1 2

U)
OO



P#28 sN S c h ed u le :  VD

1 -4 0 0 0 . . 0 1 0 .80 .75 6 2 5 .7 9 13 2 5 .8 4  p ( N C T - c y c l e ) = 0 .75
5 - 8 0 0 .0 1 .01 .0 1 .62 .58 5 2 6 .8 5 14 2 6 .8 8
9-12 0 0 0 0 0 . 80 • 70 5 2 6 .2 3 15 25-39

13-16 0 0 0 0 0 .44 .4 7 4 31 .6 3 14 2 8 .2 4
9-16 0 0 0 0 0 .5 8 .5 6 4 2 9 .4 7 14 2 7 .1 0

1 -4 0 0 0 0 0 .18 .32 2 2 6 .6 0 17 2 3 .7 6  2 , (N C T - cy c le )= 0 .90
5 -8 0 0 0 0 0 .44 .62 3 2 7 .9 5 17 2 7 .8 9
9 -12 .01 0 0 0 0 .26 .3 8 2 5 6 .4 4 17 2 9 .1 5

13-16 0 0 0 0 0 .58 .7 3 4 3 8 .5 3 15 3 1 .0 1
9-16 0 0 0 0 0 .40 .53 3 4 5 .6 9 16 2 9 .9 5

1-4 0 0 0 0 0 .4 2 .5 6 20 2 7 .7 9  2, ( N C T - c y c l e ) = l . 00
5 -8 .0 1 0 0 0 0 • 38 .57 20 2 8 .0 7
9-12 0 .0 1 0 .0 1 0 .6 3 .80 20 2 7 .3 3

13-19 .0 1 0 0 0 0 .3 1 .53 20 2 8 .4 2
17-20 0 0 0 .0 1 0 .15 .32 20 2 8 .9 8
21 -24 .0 1 0 0 0 0 .1 7 .35 20 2 8 .6 7
2 5 -2 8 .02 0 0 0 0 .22 .35 20 2 8 .3 2
2 1 -18 .0 1 0 0 0 0 .19 .35 20 2 8 .4 9

U)
-fcr



P#28 SN S c h e d u le :  RD
6

Days 1 2 3 4 5 6 RR #CDr PSRPC #NSr p s rnc

1 -4 .83 .72 .80 .82 .85 .83 .88 19 2 .6 4 B a s e l i n e
5 -8 .82 .67 .85 • 78 .88 .82 .88 21 2 .5 0
9-12 1 .0 0 .95 • 97 1 .0 9 1 .0 5 1 . 0 8 1 .1 0 23 2 .4 6

13-16 .99 .98 1 .0 6 1 .1 4 1 .0 8 1 .1 0 1 . 1 3 25 2 . 0 1
17-20 1 .2 2 1 .2 2 1 .3 9 1 .4 7 1 .3 9 1 . 4 1 1 .4 5 17 2 .1 3
21-24 1 .2 7 1 .2 4 1 .4 3 1 .4 3 1 .5 2 1 .4 7 1 .4 8 21 1 .9 4
2 5 -28 1 .3 7 1 .1 9 1 .4 0 1 . 4 6 1 .4 8 1 .5 2 1 .5 2 24 2 .1 5
29-32 .64 .7 1 .60 .72 .78 .88 .87 15 5 .5 0
33-36 .88 .88 1 .0 1 1 .0 6 1 .1 2 1 .2 2 1 .1 3 19 3 .3 5
37-40 .46 • 49 • 55 .66 .64 .62 .65 22 3 .7 7
41-44 .67 .65 .66 .80 .80 • 74 .82 19 3 .7 5
37-44 .57 .57 .6 1 .7 3 .72 .68 .74 20 3 .7 6

1-4 .78 .36 .46 .6 1 • 73 .63 .67 21 3 .7 4 SN I n t r u s i o n
5 -8 .7 3 .30 .8 3 .94 .8 2 1 .0 0 .88 27 3 .3 2
9-12 1 . 1 1 .64 1 .2 5 1 .4 6 1 .2 3 1 .4 4 1 .3 2 19 3 .6 2

13-16 .82 .46 1 .0 6 1 .3 3 1 .0 8 1 .6 8 1 .1 8 19 7 .4 2
17-20 .74 .29 .88 1 .1 3 1 .1 5 2 . 2 3 1 . 2 5 23 3 . 6 1
21-24 .52 .1 1 .46 .77 .83 2 . 5 1 1 . 0 1 21 4 .4 4
25 -28 • 50 .10 .38 .75 .90 2 .6 4 1 .0 3 23 4 .3 2
29-32 .53 .06 .20 .6 1 .88 2 .4 5 .9 3 21 4 .5 0
25-32 • 51 .08 .3 1 .69 .89 2 .5 6 .99 22 4 .4 0

1 -4 • 37 .06 .18 .86 .98 2 . 4 8 .97 10 3 .8 8 12 4 .1 4  p ( N C T - c y c l e ) = 0 . 50
5 - 8 .32 .02 .2 1 .75 1 .0 9 2 .5 5 .96 10 3 .9 4 11 4 .1 7
9-12 .32 .05 .28 .98 1 .2 5 2 . 7 1 1 .1 0 9 4 .3 5 12 4 .1 8

13 -16 .30 .0 8 .28 .92 1 .2 4 2 .6 7 1 .0 6 10 4 .3 6 9 4 .9 0
9-16 . 3 1 .07 .28 • 95 1 . 2 5  ' 2 .6 9 1 . 0 8 10 4 .3 6 11 4 .5 4

HU)Ul



P#28 sN S c h e d u le :  RD
6

1-4 .32 .04 .2 7 .85 1 .2 0 2 .3 5 .97 6 4 .3 9 13 4 . 4 6  p ( N C T - c y c le ) = 0 .7 5
5 - 8 .2 7 .03 .20 .8 7 1 .2 8 2 .6 0 1 .0 2 6 4 .6 4 13 4 . 6 5
9-12 .59 .23 • 34 .86 1 .4 7 2 .4 0 1 .1 4 4 3 .9 0 14 3 .8 8

13-16 .39 . 06 .1 6 • 56 .9 3 2 . 2 5 .8 5 7 4 . 1 3 14 4 .6 6
9-16 .4 6 .12 .22 .66 1 .T1 2 .3 0 .95 ■ 6 4 .0 5 14 ■ 4 . 4 0 ..............................................

1 -4 .32 .0 1 .0 8 .44 .77 2 .2 7 .79 2 4 .2 3 23 4 .4 2  p ( N C T - c y c le ) = 0 .9 0
5 -8 .25 .01 .05 .30 • 74 2 .5 2 • 75 2 4 . 4 l 15 4 .7 7
9 -12 .24 .02 .0 8 • 35 .77 2 .3 7 .77 3 5 .1 6 18 4 .6 9

1 3-16 .2 8 .02 .06 • 34 • 79 2 .5 0 • 77 2 3 .7 9 16 4 .6 7
9 -16 .16 . 0 2 .07 • 35 .7 8 2 .4 3 .77 3 4 . 5 7 17 4 . 6 8 ...............................

1 -4 . 26 .02 .07 .44 .9 8 2 .5 9 .86 20 4 .6 8  p ( N C T - c y c l e ) = l . 00
5 -8 .30 • 03 .1 1 .4 3 1 .1 2 2 .5 8 .90 21 4 .5 3
9 -12 .35 .04 .1 1 .74 1 .7 4 2 .6 7 1 .1 2 23 4 .1 5

13-16 .32 .1 1 .12 .52 1 .7 3 2 .6 2 1 .0 8 22 4 .3 9
17-20 .23 0 o .2 4 1 . 2 8 2 . 0 1 .76 22 4 .6 7
21-24 .28 0 .0 2 .1 8 1 .0 6 2 . 3 5 • 76 16 5 .2 4
2 5 -28 .27 .0 1 .04 .28 1 .1 8 2 .3 6 .85 20 5 .1 5
2 1 -28 .2 7 0 .03 .2 3 1 .1 2 2 .3 5 .80 18 5 .1 9  ..............................................


