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T A B U L A T IO N  O F  T H E  H Y P E R G E O M E T R IC  
P R O B A B IL IT Y  D IS T R IB U T IO N  F O R  L O T  

SIZES L E S S  TH A N  OR E Q U A L  T O  50

D. B. O w en , 5125

A B S T R A C T

T h is  m e m o r a n d u m  d e s c r i b e s  a  t a b u la t i o n  (too l a r g e  to  b e  in c lu d e d  
in  th e  m e m o r a n d u m )  of th e  h y p e r g e o m e t r i c  p r o b a b i l i t y  d i s t r i b u t i o n  fo r  
lo t  s i z e s  up to  an d  in c lu d in g  50. U s e s  of th e  t a b u l a t i o n  in  s a m p l i n g  i n s p e c ­
t io n  and  r e l i a b i l i t y  a r e  d e s c r i b e d .  T he  t a b u la t i o n  p r o v i d e s  a  s i m p le  w ay  
o f  t e s t i n g  th e  e q u a l i ty  of  tw o  p r o p o r t i o n s  w h e n  th e  t o t a l  n u m b e r  of o b s e r v a ­
t io n s  on  th e  p r o p o r t i o n s  d o e s  no t  e x c e e d  50.

L E G A L  N O T I C E
This report was prepared as an account of Ckivemment sponsored work. Neither the United 
States, nor the Commission, nor any person acting on behalf of the Commission:

A. Makes any warranty o r representation, expressed o r implied, with respec t to the accu­
racy , completeneaa, o r usefulness of the Information contMned In th is repo rt, o r that the use 
of any Information, apparatus, method, o r process disclosed In this repo rt may not Infringe 
privately owned rights; or

B. Assumes any liabilities with respect to the use of, o r for damages resulting from the 
use of any Information, apparatus, method, o r process disclosed in this report.

As used In the above, “ person acting on behalf of the Commission”  includes any em ­
ployee o r contractor of the Commission, o r employee of such contractor, to the extent that 
such employee or contractor of the Commission, o r employee of such contractor prepares, 
dissem inates, o r provides access to, any information pursuant to his employment or contract 
with the Commission, o r his employment with such contractor.
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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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TABULATION OF THE HYPERGEOMETRIC  
PROBABILITY DISTRIBUTION FOR LOT 

SIZES LESS THAN OR EQUAL TO 50

I n t ro d u c t io n

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

S a n d ia  C o r p o r a t i o n .  T h i s  t a b u la t i o n  h a s  m a n y  a p p l i c a t i o n s ,  s o m e  o f  w h ic h  a r e  

d e s c r i b e d  be low . S in c e  th e  n o m e n c l a t u r e  o f  s a m p l i n g  in s p e c t i o n  w a s  u s e d  to  s e t  

u p  th e  t a b u la t io n  d e s c r i b e d  in  t h i s  m e m o r a n d u m ,  t h i s  n o m e n c l a tu r e  w i l l  b e  u s e d  

h e r e .  T h e  fo l lo w in g  s y m b o l s  a r e  d e f in e d :

N = N u m b e r  o f  i t e m s  in  a  lo t ,

N * = N u m b e r  o f  i t e m s  in  a  s a m p l e  t a k e n  f r o m  t h e  lo t ,

K* = N u m b e r  o f  d e f e c t iv e  i t e m s  in  th e  lo t ,  and

X = N u m b e r  o f  d e f e c t iv e  i t e m s  o b s e r v e d  in  the  s a m p le .

T h e n

P r j E x a c t l y  X d e f e c t iv e s  in  th e  s a m p l e j  = P X *

K*.'N*; (N - K*) I (N  -  N*):
~ (K* - X)! (N* - x ) ; x ;  n ; (n  - k * - n * + x ) ; '

w h e r e  X i s  a n  i n t e g e r  s u c h  th a t  m a x { 0 ,  N* + K* - N] <  X <  m i n [  N*, K*] , 

an d

P r j X  d e f e c t iv e s  o r  l e s s  in  th e  s a m p le ^  = P X  
X

E K *!N *! (N -  K * )! (N  -  N*)!
(K* -  i ) '  (N* -  i ) '  i '  N ' (N - K* -  N* + iV ‘ i= m ax [0 ,N * + K * -N ]  ' '

S in ce  N* and  K* m a y b e  in te rc h sm g e d  in  e i t h e r  o f  th e  p r o b a b i l i t i e s  P X  and  

P X *  w ithou t  c h a n g in g  th e  v a lu e  of th e  p r o b a b i l i t i e s ,  i t  i s  n e c e s s a r y  to  t a b u l a t e  on ly  

f o r  K* <  N*. If N* < K*, i t  i s  n e c e s s a r y  to  e n t e r  th e  t a b l e  w i th  N* a n d  K* i n t e r ­

c h a n g e d ,  an d  the  p r o b a b i l i t i e s  m a y  b e  r e a d  d i r e c t l y  f r o m  th e  ta b le .
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T h e  t a b l e  t h a t  h a s  b e e n  m a d e  t a b u l a t e s  e x h a u s t iv e ly  a l l  h y p e r g e o m e t r i c  

p r o b a b i l i t i e s  fo r  N <  50, w i th  th e  r e s t r i c t i o n  th a t  K* <  N*. In  v ie w  of th e  p r e c e d ­

in g  p a r a g r a p h ,  t h i s ,  o f  c o u r s e ,  i s  no r e s t r i c t i o n  a t  a l l ,  an d  i t  i s  p o s s i b l e  to  s a y  

t h a t  a l l  h y p e r g e o m e t r i c  p r o b a b i l i t i e s  fo r  N <  50 h a v e  b e e n  t a b u la t e d .

B e c a u s e  of th e  l a r g e  s i z e  o f  the  t a b le  o n ly  a  fe w  c o p ie s  w e r e  m a d e .  C o p ie s  

w e r e  a v a i l a b le  in  O r g a n iz a t io n s  1592-1  (B. O s t l e ) ,  5 5 1 1 -3  (J .  C . C o n n e l l ) ,  and 

5125 (D. B. OwenX w hen  t h i s  m e m o r a n d u m  w a s  w r i t t e n .  T h e  a p p e n d ix ,  p a g e  23, 

i s  a  co p y  o f  th e  f i r s t  10 p a g e s  o f  th e  h y p e r g e o m e t r i c  t a b l e .  T he  e n t i r e  t a b l e  c o n ­

t a i n s  32 31 p a g e s .

T h r e e  a d d i t io n a l  s y m m e t r i e s  in  th e  h y p e r g e o m e t r i c  d i s t r i b u t i o n  w e r e  not 

u s e d  w hen  the  t a b l e  w a s  p r e p a r e d .  T h e s e  a r e :

P . ( N ,  N*. K*. X) = P X *  -  K . l  N*! (N -  K*)! (N -  N*)!
(K* - X)! (N* - X )!X ! N! (N - K* - N* + X)! '  

th e n

P*(N , N*, K*, X) = P*(N , N*, N - K*, N* - X)

= P*(N , N - N*, K*, K* - X)

= P*(N , N - N*, N - K*, N - N* - K* + X).

S im i l a r l y ,  if

P { n , N*, K*, x } = PX 

X
K*!N*! (N - K*)! (N - N*)!

  (K* -  i ) '  (N* - i ) ' i '  N '  (N - K* -  N* + i ) '  'i= m ax [0 ,  N *+K *-N ] '  '  ' '  ' '

t h e n

p | n , n *, k *, X I = p | n , N - N*, N -  K*, N - N* -  K* + x }

= 1 -  p {n , N*, N - K*, N* -  X  - l}

= 1 - p | n , N - N *, K*, K* -  X  - 1} ,

T h e  s y m m e t r y  m e n t io n e d  ab o v e  in v o lv in g  th e  i n t e r c h a n g e a b i l i t y  of  N* and K* m a y  

b e  w r i t t e n

P*{N, N*, k *, x } = p *{n , K*, n *, x },

an d

p {n , n *, k *, x } = p {n , K*, N*, X } ,
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T h e  p r e c e d i n g  s y m m e t r i e s  m e a n  th a t  m o s t  (but n o t  a l l )  o f th e  e n t r i e s  in  th e  

ta b le  a p p e a r  fo u r  t i m e s .  F o r  e x a m p le ,  th e  fo l lo w in g  e n t r i e s  a r e  n o ted :

i l PX PX*

50 20 10 0 0. 00292486 0.00292486
50 40 20 20 1 .00000039 0.00292486
50 30 10 10 1.00000057 0.00292486
50 40 30 20 0.00292486 0.00292486

F o r  t h e s e  e n t r i e s ,  P X *  i s  th e  s a m e .  B e c a u s e  of th e  m e th o d  of c o m p u ta t io n ,  h o w ­

e v e r ,  t h e s e  v a lu e s  w ould  not h a v e  to  b e  e x a c t ly  th e  s a m e ,  a n d  in  s o m e  i n s t a n c e s  

e q u iv a le n t  e n t r i e s  m a y  d i f f e r  a s  m u c h  a s  f iv e  in  th e  s e v e n th  d e c im a l  p la c e .

T he  e r r o r  in  an y  e n t r y  in  th e  t a b le  f o r  P X  an d  P X *  i s  n o t  m o r e  th an  tw o  in  

t h e  s ix th  d e c im a l  p l a c e .  T h is  i s  m o r e  th a n  a c c u r a t e  e n o u g h  fo r  m o s t  a p p l i c a t io n s .

A s a  f u r t h e r  e x a m p le  o f  th e  d u p l ic a t io n  o f  e n t r i e s ,  c o n s i d e r  th e  fo l low ing  

fo u r  s e t s  o f  e q u iv a le n t  e n t r i e s :

S e t  1

i l N* K* PX PX*

16 10 4 0 0.00824176 0 .00824176
16 10 4 1 0.11813180 0.10989004
16 10 4 2 0 .48901094 0. 37087914
16 10 4 3 0 .88461533 0.39560439
16 10 4 4 0.99999996 0.11538463

Set II

i l N* K* X PX PX*

16 6 4 0 0.11538459 0.11538459
16 6 4 1 0.51098891 0.39560431
16 6 4 2 0.88186796 0. 37087 908
16 6 4 3 0.99175803 0.10989004
16 6 4 4 0. 99999978 0.00824175

S e t  111

i l K* 2^ PX PX*

16 12 6 2 0.00824176 0.00824176
16 12 6 3 0. 11813180 0.10989004
16 12 6 4 0 .48901094 0. 37087914
16 12 6 5 0. 88461533 0.39560439
16 12 6 6 0.99999996 0.11538463
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Set IV

i L N* X PX P X *

16 12 10 6 0 .1 1 5 3 8 4 6 3 0 .1 1 5 3 8 4 6 3
16 12 10 7 0 .5 1 0 9 8 9 0 2 0 .3 9 5 6 0 4 3 9
16 12 10 8 0 .8 8 1 8 6 8 1 5 0. 37087914
16 12 10 9 0 .9 9 1 7 5 8 2 0 0 .1 0 9 8 9 0 0 4
16 12 10 10 0 .9 9 9 9 9 9 9 6 0 .0 0 8 2 4 1 7 6

C l e a r l y ,  w hen  one  o f  th e  s e t s  o f  v a lu e s  i s  g iv e n ,  i t  w o u ld  b e  e a s y  to  o b ta in  

t h e  o t h e r  t h r e e .  A lso ,  s i n c e  t h e  e n t r i e s  d i f f e r  in  th e  l a s t  p l a c e s ,  i t  i s  c l e a r  th a t  

in d e p e n d e n t  an d  no t  e n t i r e l y  e q u iv a le n t  c a lc u l a t io n s  w e r e  m a d e .

A p p l ic a t io n s  to  S a m p l in g  In s p e c t io n  P l a n s

F o r  a  lo t  o f  s i z e  N = 12, a  s a m p l e  N* = 5 i s  t a k e n  a n d  th e  lo t  i s  a c c e p te d  if  

X = 0 d e f e c t i v e s  axe  found  in  th e  s a m p l e .  T h e  p r o b a b i l i t y  of a c c e p ta n c e  f o r  v a r io u s  

p r o p o r t i o n s  d e f e c t iv e  in  t h e  lo t  i s  n e e d e d .  F r o m  th e  t a b le  o n e  c a n  r e a d ;

N K* P X

12 5 0 0 1 .0 0 0 0
12 5 1 0 0 .5 8 3 3
12 5 2 0 0 .3 1 8 2
12 5 3 0 0 .1 5 9 1
12 5 4 0 0 .0 7 0 7
12 5 5 0 0 .0 2 6 5
12 5 6 0 0. 0076
12 5 7 0 0 .0 0 1 3

If  K* g e t s  ab o v e  7 = N - N* + X, th e  p r o b a b i l i t y  o f  a c c e p t a n c e  i s  z e r o ,  s i n c e  

th e n  it  i s  i m p o s s i b l e  to  g e t  f iv e  n o n d e fe c t iv e  i t e m s  in  th e  s a m p l e .  A lso ,  i f  K* = 0, 

th e  p r o b a b i l i t y  o f  a c c e p ta n c e  i s  o n e ,  s in c e  th e n  th e  l o t  i s  s u r e l y  a c c e p te d .  H e n ce  

th e  o p e r a t i n g  c h a r a c t e r i s t i c  fo r  t h i s  p la n  is  o b ta in e d  b y  p lo t t in g  PX  a g a in s t  K * /N . 

T h e  r e s u l t  i s  show n  in F i g u r e  1.
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A s a  s e c o n d  e x a m p le ,  c o n s i d e r  a  lo t  o f s i z e  N = 25, w h e r e  a  s a m p l e  o f  s i z e  

N* = 10 i s  t a k e n  and th e  lo t  i s  a c c e p t e d  i f  X = 0 o r  1 d e f e c t iv e s  a r e  found  in  the 

s a m p l e .  T h e  fo l lo w in g  e n t r i e s  a r e  found in  th e  t a b le .

i l N* I ^ X PX

25 10 0 1 1.0000
25 10 1 1 1 .0000
25 10 2 1 0 .8500
25 10 3 1 0. 6543
25 10 4 1 0 .4676
25 10 5 1 0 .3134
25 10 6 1 0. 1978
25 10 7 1 0. 1175
25 10 8 1 0 ,0654
25 10 9 1 0 .0339
25 10 10 1 0.0162
25 10 11 1 0. 0070
25 10 12 1 0. 0027
25 10 13 1 0. 0009
25 10 14 1 0. 0002
25 10 15 1 0. 0000
25 10 16 1 0 .0000

If  K* > N - N'!" + X, t h e n  PX  i s  z e r o ;  and  i f  K* <  X, th e n  P X  is  o n e .  H en ce  

th e  v a l u e s  above  K* = 16 h a v e  b e e n  o m i t t e d ,  and  th e  v a lu e s  f o r  K* = 0 an d  1 have  

b e e n  a d d e d  f o r  c o n v e n ie n c e  in  p lo t t in g .  F ig u r e  2 sh o w s  th e  g r a p h  o f  th e  o p e r a t in g -  

c h a r a c t e r i s t i c  c u r v e  o f  t h i s  e x a m p le .

A p p l ic a t io n s  to  T e s t s  o f  th e  E q u a l i t y  o f  Two 
P r o p o r t i o n s  (T w o - b y -T w o  T a b le s )

A tw o - b y - tw o  c o n t in g e n c y  t a b le  m a y  b e  r e p r e s e n t e d  a s  fo l low s;

C h a r a c t e r i s t i c  II 

H a s

D o e s  no t  hav e

C h a r a c t e r i s t i c  I 

H a s  D o e s  not h av e

K* - X

N - N* - t- X

T o ta l s

K*

N -

T o ta l s N - N
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A n e x a m p le  w ill  m a k e  c l e a r  th e  u s e f u ln e s s  of th e  h y p e r g e o m e t r i c  t a b l e  in  

t e s t i n g  a  tw o -b y - tw o  t a b l e .  T he  p r o b l e m  g iv e n  on  p a g e  19 o f  R e f e r e n c e  1 w i l l  be  

s o lv e d  a g a in  h e r e .  T h e  p r o b le m  i s  p r e s e n t e d  a s  fo l lo w s :

P e r f o r m a n c e  of E n c a p s u la t e d  S A - l ' s  

T r e a t m e n t  F a i l u r e  S u c c e s s

E n c a p s u la t io n  M ethod  I 
E n c a p s u la t io n  M ethod  II

6
11

T o ta l s 12 17

T o ta l s

15
14

29

H e n ce ,  t a k e  N* = 12, K* = 15, X = 9, a n d  N = 29. B u t to  r e a d  t h i s  f r o m  th e  h y p e r -  

g e o m e t r i c  t a b le ,  it  i s  n e c e s s a r y  to  i n t e r c h a n g e  K* and  N*. P a g e  382 of th e  ta b le  

c o n ta in s  th e  fo l lo w in g  e n t r i e s :

m X PX P X *

29 15 12 0 0 .0 0 0 0 0 1 7 5 0 .0 0 0 0 0 1 7 5
29 15 12 1 0 .0 0 0 1 0 6 9 6 0 .0 0 0 1 0 5 2 1
29 15 12 2 0 .0 0 2 1 3 2 2 6 0 .0 0 2 0 2 5 3 0
29 15 12 3 0 .0 1 9 6 8 4 8 8 0 .0 1 7 5 5 2 6 1
29 15 12 4 0 .0 9 8 6 7 1 7 0 0 .0 7 8 9 8 6 8 1
29 15 12 5 0 .2 9 7 2 6 7 1 0 0 .1 9 8 5 9 5 4 0
29 15 12 6 0 .5 8 6 8 8 5 4 9 0 .2 8 9 6 1 8 3 9
29 15 12 7 0. 83512970 0 .2 4 8 2 4 4 2 1
29 15 12 8 0 .9 5 9 2 5 1 7 6 0 .1 2 4 1 2 2 0 6
29 15 12 9 0. 99435702 0 .0 3 5 1 0 5 2 6
29 15 12 10 0. 99962280 0. 00526578
29 15 12 11 0 .9 9 9 9 9 1 0 3 0. 00036823
29 15 12 12 0 .9 9 9 9 9 9 7 9 0 .0 0 0 0 0 8 7 6

A c c o rd in g  to  R e f e r e n c e  1 (page 19):

" T h e  q u e s t io n  to  b e  a n s w e r e d  is:  D o e s  e n c a p s u la t io n  M ethod  

II h av e  a  b e t t e r  e f fe c t  on p e r f o r m a n c e  th a n  e n c a p s u la t io n  M ethod  I ?  

T h i s  i s  a  o n e - s id e d  t e s t  s i n c e  th e  o u tc o m e  i s  i n t e r e s t i n g  o n ly  if  

M eth o d  11 i s  b e t t e r  th a n  M eth o d  I. . . .  t h e  r e l a t i v e  p r o p o r t i o n  o f  

s u c c e s s e s  u s in g  M ethod  II i s  1 1 /1 4  = 0. 79 and  fo r  M ethod  I i s  

6 / 1 5  = 0. 40. H e n c e ,  in  t h i s  s a m p le .  M eth o d  I I  sh o w s  a  b e t t e r  p e r ­

f o r m a n c e  th a n  M ethod  I. T h e  q u e s t io n  now  is :  Is  t h i s  due to  c h a n c e  

o r  i s  M e th o d  II r e a l l y  b e t t e r  th a n  M eth o d  I ?  N e x t ,  th e  s t a t i s t i c a l  t e s t  

w i l l  b e  p e r f o r m e d .  If  M eth o d  II w e r e  w o r s e  th an  M eth o d  I in  th e  s a m ­

p le ,  th e n  n o  f u r t h e r  s t a t i s t i c a l  t e s t  w ould  b e  p e r f o r m e d  b e c a u s e  th e  

h y p o th e s i s  th a t  M e th o d  II i s  no  b e t t e r  th a n  M ethod  I  i s  a u to m a t i c a l l y  

a c c e p te d .

" (N ote :  T h e  p r o c e d u r e  o u t l in e d  ab o v e  e n a b le s  one  to  m a k e  a  

o n e - t a i l e d  t e s t .  F o r  a  tw o - t a i l e d  t e s t  no p r e l i m i n a r y  lo o k  a t  the 

p r o p o r t i o n s  i s  n e c e s s a r y . ) "
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T h e  p r o b a b i l i t y  o f  o b s e r v in g  e x a c t ly  n in e  f a i l u r e s  i s  th e n  P X *  = 0. 03510526 . 

B u t  i t  i s  n e c e s s a r y  to  find  th e  p r o b a b i l i t y  o f  n in e  o r  m o r e  f a i l u r e s  (a  d e v ia t i o n  as  

e x t r e m e  a s ,  o r  m o r e  e x t r e m e  th a n ,  t h a t  o b s e r v e d ) ,  an d  th i s  c a n  b e  o b ta in e d  f r o m  

th e  t a b l e  by  t a k in g

1 - P r { x  < Sf = 1 - 0. 95925176 = 0. 04074824.

S ince  t h i s  p r o b a b i l i t y  i s  l e s s  th a n  0. 05, t h e r e  i s  a  s ig n i f i c a n t  d i f f e r e n c e  b e tw e e n  

E n c a p s u la t io n  M ethod  I and  E n c a p s u la t i o n  M eth o d  II a t th e  9 5 - p e r c e n t  l e v e l  of 

s ig n i f i c a n c e .

I f  in  th e  p r o b l e m  s o lv e d  a b o v e  t h e r e  w e r e  n o  p r i o r  u n d e r s t a n d in g  th a t  the 

o u tc o m e  b e  i n t e r e s t i n g  on ly  i f  M e th o d  II w e r e  b e t t e r  th a n  M eth o d  I, t h a n  a  tw o -  

s id e d  t e s t  sh o u ld  b e  ru n ,  and lo o k in g  a t th e  t a b le  q u o ted  ab o v e  one  sh o u ld  s a y  t h e r e  

i s  a  s ig n i f i c a n t  d i f f e r e n c e  a t  th e  9 5 - p e r c e n t  l e v e l  o f  s i g n i f i c a n c e  o n ly  i f  X <  3 o r  

i f  X > 10, s in c e

P r | X  <  3} +Pr{X  > lO} = 0. 01968488 + 1 -  0. 99435702

= 0 .0 2 5 3 2 7 8 6  < 0 .0 5 .

T h e  ta b u la t io n  on  pag e  12 sh o w s  t h a t  X c a n n o t  be  r a i s e d  to  4, s i n c e  th e n  

P X  = 0. 09867170. But X cou ld  b e  l o w e r e d  to  9 a t  t h e  u p p e r  en d  i f  X w e r e  lo w e r e d  

to  2 a t  th e  l o w e r  end . T h a t  i s ,  a n o t h e r  tw o - s i d e d  r u l e  f o r  c a l l i n g  s ig n i f i c a n c e  at 

th e  9 5 - p e r c e n t  s ig n i f i c a n c e  l e v e l  i s  i f  X <  2 o r  i f  X  > 9, s in c e

P r{X  < 2 } + P r{ X > 9 }  = 0 .0 0 2 1 3 2 2 6  + 1 -  0 .9 5 9 2 5 1 7 6

= 0 .0 4 2 8 8 0 5 0  < 0 . 0 5 .

B o th  r u l e s ,  X < 3 o r  X > 10, an d  X <  2 o r  X > 9, a r e  e q u a l ly  good. T h e  se c o n d  

m ig h t  b e  p r e f e r r e d  o v e r  th e  f i r s t  s i n c e  th e  a c tu a l  t e s t  p r o b a b i l i t y  i s  c l o s e r  to  

0. 05. T h e  f i r s t  m ig h t  be  p r e f e r r e d  to  th e  s e c o n d  s in c e  b o th  t a i l s  o f  th e  d i s t r i b u ­

t io n  a r e  b e lo w  0. 025. T h e  d i f f ic u l ty ,  o f  c o u r s e ,  a r i s e s  b e c a u s e  of th e  d i s c r e t e n e s s  

of  X. F o r  f u r t h e r  d i s c u s s i o n  o f  t h i s  p o in t  s e e  R e f e r e n c e  1.

A p p l ic a t io n s  to  th e  D i s t r i b u t io n  of th e  N u m b e r  of E x c e e d a n c e s

C o n s id e r  a  r a n d o m  s a m p le  o f  s i z e  n  t a k e n  f r o m  a  c o n t in u o u s  d i s t r i b u t i o n .  

L e t  a n o th e r  r a n d o m  s a m p l e ,  o f  s i z e  m  in d e p e n d e n t  of  th e  f i r s t  s a m p l e ,  b e  d ra w n
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f r o m  th e  s a m e  p o p u la t io n .  T he  p r o b a b i l i t y  t h a t  X  o b s e r v a t io n s  a m o n g  th e  o b s e r v a -
t ht io n s  o f  th e  s e c o n d  s a m p l e  w il l  e x c e e d  th e  r  l a r g e s t  o b s e r v a t io n  in  th e  f i r s t  s a m ­

p le  i s  g iv en  by

thP r | x  a m o n g  m  f u tu r e  t r i a l s  w i l l  e x c e e d  th e  r  l a r g e s t  o b s e r v a t i o n  in  a  s a m p l e  o f  n |

^ P * (m  + n  - 1, m ,  X + r  - 1, X)m  + n

^ P * (m  + n, m ,  X + r ,  X),X + r

w h e re  th e  P=<=( ) i s  th e  q u a n t i ty  d e f in e d  in  S e c t io n  1 amd i s  e q u a l  to  P X *  in  th e  

h y p e r g e o m e t r i c  t a b l e .

T h e  p r o b a b i l i t y  th a t  th e  l a r g e s t  a m o n g  n  p a s t  o b s e r v a t io n s  w i l l  b e  e x c e e d e d  

X t i m e s  o r  l e s s  in  m  fu tu r e  t r i a l s  i s  g iv e n  b y

P r | x  o r  l e s s  a m o n g  m  f u tu r e  t r i a l s  w il l  e x c e e d  th e  l a r g e s t  a m o n g  n  o b s e r v a t io n s }

X
/ m + n - y  - l \ /  / m  + n \  . / m + n - 1 -  X\  I / m  + n\

M  ) / ( " ) ' ' ■ (  "  ) / ( " )

T h e  s u m m a t io n  of th e  b in o m ia l  c o e f f i c i e n t s  w a s  a c c o m p l i s h e d  by m e a n s  o f  E q u a t io n  

12. 6 (p ag e  61) o f  R e f e r e n c e  2. H e n c e ,  th e

P r | x  o r  l e s s  a m o n g  m  fu tu re  t r i a l s  w i l l  e x c e e d  th e  l a r g e s t  a m o n g  n  o b s e r v a t io n s }

= 1 - P * |m  + n, n, X + 1, o } , f o r  0 <  X <  m ,

and

P r |x  o r  m o r e  a m o n g  m  fu tu r e  t r i a l s  w i l l  e x c e e d  th e  l a r g e s t  a m o n g  n  o b s e r v a t io n s }

= P*{m  + n , n , X , o}, fo r  0 < X < m .

A lso ,

P r j X  o r  l e s s  a m o n g  m  f u tu r e  t r i a l s  w il l  e x c e e d

th e  s m a l l e s t  o b s e r v a t io n  in  a  s a m p l e  of n}

X

T he  s u m m a t io n  of th e  b in o m ia l  c o e f f i c i e n t s  w a s  a c c o m p l i s h e d  by  m e a n s  of E q u a t io n  

12. 8 (p ag e  62) o f  R e f e r e n c e  2.
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Then,

P r |x  o r  l e s s  a m o n g  m  f u tu r e  t r i a l s  w il l  e x c e e d  

th e  s m a l l e s t  o b s e r v a t i o n  in  a  s a m p l e  of n}

= P*{m  + n , n, m  - X , o}, fo r  0 < X < m .

C o n s id e r  the  fo l lo w in g  e x a m p le  o f  th e  u s e  of the  h y p e r g e o m e t r i c  t a b l e .  What 

i s  th e  p r o b a b i l i ty  th a t  th e  l a r g e s t  f lo o d  in  th e  p a s t  20 y e a r s  w i l l  b e  e x c e e d e d  a t  

l e a s t  o n c e  d u r in g  th e  n ex t  2 5 y e a r s ?

T he a n s w e r  is  ( a s s u m in g  no m a j o r  c h a n g e  in  w e a th e r  p a t t e r n s )

P r | o n e  o r  m o r e  a m o n g  25 f u tu r e  y e a r s  w i l l  

h av e  a  f lood  w h ic h  e x c e e d s  th e  l a r g e s t  f lood  

in  th e  p a s t  20 y e a r s |

= P*{45, 20, 1, O} = 0. 55556.

It i s  a l s o  p o s s ib le  to  l i s t  th e  p r o b a b i l i t y  of  X o r  m o r e  e x c e e d a n c e s  f o r  a l l

< 2 5 .  T h e s e  a r e

P * |4 5 , 20, 0, o f = 1 .0 0 0 0 0

P*{45, 20, 1, o f = 0 .5 5 5 5 6

P * |4 5 , 20, 2, o f = 0 .3 0 3 0 3

P*{45, 20, 3, o f = 0 .1 6 2 0 9

P*{45, 20, 4, o f = 0 .0 8 4 9 0

P*{45, 20, 5, of = 0 .0 4 3 4 9

P*{45, 20, 6, of = 0 .0 2 1 7 4

P ’i'{45, 20, 7, o f = 0 .0 1 0 5 9

P=^{45, 20, 8, o f = 0 .0 0 5 0 2

P*{45, 20, 9, o f = 0. 00231

P*{45, 20, 10, 0} = 0 .0 0 1 0 2

P * |4 5 , 20, 11. of = 0 .0 0 0 4 4

P*{45, 20, 12 , of = 0 .0 0 0 1 8

P*{45, 20, 13, of = 0 .0 0 0 0 7

P * |4 5 , 20, 14, of = 0. 00003

P*{45, 20, 15, of = 0 .0 0 0 0 1
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and  th e  r e s t  of th e  p r o b a b i l i t i e s  a r e  z e r o  to  f i v e  d e c i m a l  p l a c e s .  U s i n g  t h i s  t a b l e  

m a k e s  it  p o s s i b l e  to  p i c k  a  v a lu e  of X s u c h  t h a t  the  p r o b a b i l i t y  of  X o r  m o r e  e x c e e d ­

a n c e s  i s  l e s s  t h a n  s o m e  s e t  p r o b a b i l i t y .

A s a s e c o n d  e x a m p l e ,  c o n s i d e r  t h e  fo l lowing.  In  a  s a m p l e  of 15 o f  t h e  S A - 2 ' s ,  

a l l  m e t  a  c e r t a i n  c r i t e r i o n  on v o l t ag e ;  i.  e .  , a l l  w e r e  b e l o w  a  s t a t e d  v o l t a g e .  What  

i s  t h e  p r o b a b i l i t y  t h a t  in  an  a d d i t i o n a l  s a m p l e  of 20 a l l  w i l l  a l s o  b e  b e l o w  t h e  s t a t e d  

v o l t a g e ?

T he  m e t h o d  given  h e r e  g i v e s  t h e  fo l low ing  bound on  th e  r e q u i r e d  p r o b a b i l i t y :  

P r | z e r o  a m o n g  20 f u t u r e  t r i a l s  wi l l  e x c e e d  t h e  l a r g e s t  a m o n g  15 o b s e r v a t i o n s ^

= 1 - P * | 3 5 ,  15, 1, O} = 1 - 0. 57142849 = 0 .4 2 8 5 7 1 5 1 .

The  p r o b a b i l i t y  r e q u e s t e d  i s  l e s s  t h a n  t h i s  v a l u e ;  i. e .  ,

P r j a l l  o b s e r v a t i o n s  in t h e  s e c o n d  s a m p l e  wi l l  

be  b e lo w  t h e  s t a t e d  v o l t ag e^  <  0 . 4 2  857151.

F o r  a  p r o b a b i l i t y  l i k e  t h i s  to  be  s m a l l ,  the  f i r s t  s a m p l e  m u s t  b e  l a r g e  c o m p a r e d  to  

th e  s e c o n d  s a m p l e .

As  a  t h i r d  e x a m p l e ,  wha t  i s  the  p r o b a b i l i t y  t h a t  one  ad d i t i o n a l  o b s e r v a t i o n  

f r o m  a  p o p u la t i o n  wi l l  b e  b e t w e e n  the  e x t r e m e s  of a  s a m p l e  of s i z e  n?  Th e a n s w e r  

i s  o b t a i n e d  by  s p e c i a l i z i n g  th e  fo l lowing:

P r | X  o r  m o r e  a m o n g  m  f u t u r e  t r i a l s  wi l l  e x c e e d  

t h e  l a r g e s t  a m o n g  n o b s e r v a t i o n s }

= P * | m  + n, n,  X,  0 |  f o r  0 < X <  m.

F o r  t h e  p r o b l e m  a t  h a n d ,  X = 1 and m  = 1 and ,  b e c a u s e  of s y m m e t r y ,

P r | o n e  f u t u r e  t r i a l  w i l l  be  b e lo w  t h e  s m a l l e s t  a m o n g  n o b s e r v a t i o n s }

= P * | n  + 1, n,  1, O} a l s o .

H e n c e ,

P r j o n e  ad d i t i o n a l  o b s e r v a t i o n  wi l l  b e  b e t w e e n  

t h e  e x t r e m e s  of a  s a m p l e  of  s i z e  n}

= 1 - 2 P » ( „  + 1, 1, 0( = 1 - ^  =

A n o t h e r  q u e s t i o n  c a n  no w b e  a n s w e r e d  f r o m  t h i s  l a s t  e q u a t io n .  T h a t  i s ,  ho w 

l a r g e  a  s a m p l e  i s  n e e d e d  to  b e  9 5 - p e r c e n t  s u r e  t h a t  t h e  n ex t  o b s e r v a t i o n  i s  b e t w e e n  

the  e x t r e m e s  of  t h e  sa imple?  Th e a n s w e r  i s  o b t a i n e d  f r o m
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0 . 9 5 ,n  + 1

o r

n  = 39.

It i s  i n t e r e s t i n g  to  c o m p a r e  t h i s  r e s u l t  w i th  d i s t r i b u t i o n - f r e e  t o l e r a n c e  l i m i t s .  

U s i n g  T a b l e  IV (pa ge  11) of  R e f e r e n c e  6 m a k e s  i t  p o s s i b l e  to  s a y  w i th  9 5 - p e r c e n t  

c o n f id e n c e  t h a t  a t  l e a s t  88. 37 p e r c e n t  of t h e  f u t u r e  o b s e r v a t i o n s  w i l l  l i e  b e t w e e n  

t h e  e x t r e m e s ,  of th e  s a m p l e .

A p p l i c a t i o n s  t o  a  S e q u e n t i a l  P r o c e d u r e

G iven  a  lo t  o f  N i t e m s  c o n t a i n i n g  k d e f e c t i v e s ,  a  f r e q u e n t  q u e s t i o n  i s :  how 

m a n y  i t e m s  m u s t  be  s a m p l e d  f r o m  t h e  lo t  t o  p r o d u c e  n n o n d e f e c t i v e s ?

T he  s o l u t io n  to  t h i s  p r o b l e m  m a y  b e  o b t a i n e d  a s  fo l low s :

P r { X  + n  t r i a l s  o r  l e s s  wi l l  b e  r e q u i r e d  t o  p r o d u c e  n  n o n d e f e c t iv e s }

_ (N - k)! (N - n)! r  , k  ^  n (n  + 1) k(k  - 1)(N - k)!(N - n ) ! r .  k n(n + 1) k(k - 1)
( N - k  - n)!N! [  N - n 2 (N - n) (N - n - 1)

n(n + 1). . . (n + X - 1) k(k - 1). . . (k - X + 1)
].X! (N - n) (N - n  - 1). . .  (N - n  - X + 1)

w h e r e  0 <  X  < k and N > k + n.

Now b y  an  a r g u m e n t  e x a c t l y  e q u i v a l e n t  to the  a r g u m e n t  w h i c h  c o n n e c t s  n e g ­

a t i v e  b i n o m i a l  s u m s  to  b i n o m i a l  s u m s  g i v e n  in  A p p e n d ix  A of  R e f e r e n c e  7, i t  can  be  

show n  t h a t  t h i s  p r o b a b i l i t y  r e d u c e s  to

1 - p | n , X + n,  N - k, n - l} = P | n , n + X ,  k ,  x}.

F o r  e x a m p l e ,  s u p p o s e  a  lo t  of  50 i t e m s  c o n t a i n s  10 d e f e c t i v e s  and it  i s  n e c e s ­

s a r y  to  o b t a i n  20 n o n d e f e c t i v e  i t e m s  f r o m  t h e  l o t .  T h e  s a m p l i n g  w i l l  s t o p  when  the  

20 n o n d e f e c t i v e s  a r e  o b ta in e d .  W h a t  i s  t h e  p r o b a b i l i t y  t h a t  t h e  20 n o n d e f e c t i v e  

i t e m s  ca n  b e  o b t a in e d  w i th  a  s a m p l e  of  25 o r  l e s s ?

T he  a n s w e r  i s  P | 5 0 ,  25,  10, 5} = 0. 63739897.

T he  e n t i r e  p r o b a b i l i t y  d i s t r i b u t i o n  f o r  th e  p o s s i b l e  s a m p l e  s i z e s  m a y  b e  o b ­

t a in e d  f r o m  the  h y p e r g e o m e t r i c  t a b l e  a l s o .  T he  d i s t r i b u t i o n  is

S a m p l e  s i z e   L o o k  u p _____________

20 P | 5 0 , 20, 10, Of

21 P{50, 21, 10, I f

22 P | 5 0 , 22, 10, 2f
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Sam ple s iz e   L ook  up

23 P{50, 23, 10, 3} = 0 .2 1 9 0 9 5 9 7

24 P{50, 24, 10, 4} = 0 . 4 1 7 5 6 0 9 9

25 P{50, .25, 10, 5} = 0 .6 3 7 3 9 8 9 7

26 P{50, 26, 10, 6} = 0 .8 2 0 5 9 7 7 1

27 P{50, 27, 10, 7} = 0 . 9 3 4 0 0 6 0 4

28 P{50, 28, 10, 8} = 0 .9 8 3 9 3 0 4 1

29 P | 5 0 , 29, 10, 9 } = 0 .9 9 8 0 5 0 9 3

30 P{50, 30, 10, 10} = 1 .0 0 0 0 0 0 0 0

H e n c e ,  f o r  e x a m p l e ,  ab o u t  66 t i m e s  ou t  of  1000 it  w i l l  b e  n e c e s s a r y  to t a k e  

a  s a m p l e  of  27 to o b t a in  20 n o n d e f e c t i v e s  f r o m  t h e  lot .

As  a  s e c o n d  e x a m p l e ,  s u p p o s e  a  lo t  of  N = 35 i t e m s  i s  a t  hand ,  an d  i t  i s  

n e c e s s a r y  to  o b t a i n  20 n o n d e f e c t i v e s  f r o m  t h i s  l o t  and t h e n  s a m p l i n g  w i l l  c e a s e .  

When  s a m p l i n g  i s  s to p p ed ,  i t  i s  n e c e s s a r y  to  m a k e  a  s t a t e m e n t  ab o u t  t h e  n u m b e r  

of d e f e c t i v e s  in  t h e  o r i g i n a l  lo t ;  e . g . ,  t h e  n u m b e r  of d e f e c t i v e s  in  t h e  lo t  i s  no  

m o r e  t h a n  k wi th  9 0 - p e r c e n t  a s s u r a n c e .

T h i s  p r o b l e m  m a y  b e  s o l v e d  b y  s o l v i n g  P{35,  X + 20,  k, x |  < 0. 10 f o r  k. 

The  r e s u l t s  a r e :

s i z e  t a k e n X k A c t u a l  prob;

20 0 3 0. 070
21 1 5 0. 071
22 2 7 0. 050
23 3 8 0. 070
24 4 9 0. 084
25 5 10 0. 089
26 6 11 0. 084
27 7 12 0. 070
28 8 13 0. 050
29 9 14 0. 028
30 10 14 0. 070
31 11 15 0. 026
32 12 15 0. 070

Now,  fo r  e x a m p l e ,  i t  c a n  b e  s a i d  t h a t  i f  s a m p l i n g  s t o p p e d  w i th  a  s a m p l e  of  

25 i t e m s  to p r o d u c e  20 n o n d e f e c t i v e  i t e m s ,  one  i s  a t  l e a s t  9 0 - p e r c e n t  s u r e  t h a t
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t h e r e  w e r e  no m o r e  t h a n  10 d e f e c t i v e  i t e m s  i n  t h e  lo t  b e f o r e  s a m p l i n g ;  o r  e q u i v ­

a l e n t l y ,  one i s  9 0 - p e r c e n t  s u r e  t h a t  t h e r e  a r e  no m o r e  t h a n  f i ve  d e f e c t i v e  i t e m s  in 

t h e  r e m a i n i n g  t e n  i t e m s .

I t  m i g h t  be  i n s t r u c t i v e  t o  c o m p a r e  t h e s e  r e s u l t s  w i th  the  c a s e  of  a n  in f in i t e  

l o t .  S u p p o s e  a  s a m p l e  of  2 5 i s  t a k e n  f r o m  a  co n t in u o u s  p r o d u c t i o n  p r o c e s s  t o  p r o ­

d u c e  20 n o n d e f e c t i v e  i t e m s .  W i th  9 0 - p e r c e n t  a s s u r a n c e ,  w h a t  i s  the u p p e r  boun d 

on the  p r o p o r t i o n  d e f e c t i v e  c o m i n g  f r o m  t h i s  p r o c e s s ?

The a n s w e r  i s  o b t a i n e d  b y  u s i n g  S e c t i o n  9 of R e f e r e n c e  7 (page 12) an d  i s  

g iv en  by

1 __________S jL i_________
n + 1 + 2 X ,2 n + 2  '

w h e r e  i s  an  u p p e r  y - p e r c e n t a g e  po in t  o f  t h e  F  d i s t r i b u t i o n  b a s e d  on 2X d e g r e e s  

of  f r e e d o m  f o r  the  n u m e r a t o r ,  and 2n  + 2 d e g r e e s  of  f r e e d o m  f o r  the  d e n o m i n a t o r .  

H e r e  n = 20 and X = 5, an d  h e n c e  F ^  = 1. 7 5, a n d  t h e  u p p e r  bound  on  the  p r o p o r ­

t i o n  d e f e c t i v e  p r o d u c e d  b y  the  p r o c e s s  i s 1 - 0. 706 = 0. 294,  w i th  9 0 - p e r c e n t  

a s s u r a n c e .  F o r  t h e  f in i t e  lo t  w i th  N = 35, a s  p o in t e d  out  ab o v e ,  th e  p r o p o r t i o n  

d e f e c t i v e  in the  o r i g i n a l  lo t  i s  l e s s  t h a n  1 0 /3 5  = 0. 286 w i th  9 0 - p e r c e n t  a s s u r a n c e ,  

o r  the  p r o p o r t i o n  d e f e c t i v e  in the  r e m a i n i n g  p a r t  of  t h e  l o t  i s  l e s s  t h a n  5 / 1 0  = 0. 500 

w i th  9 0 - p e r c e n t  a s s u r a n c e .

N u m b e r  of  E n t r i e s  in  t h e  T a b le

In  t h i s  s e c t i o n  a  f o r m u l a  f o r  t h e  n u m b e r  o f  e n t r i e s  in  th e  t a b l e  a s  p r e s e n t l y  

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

o f  e n t r i e s  if a l l  t h e  s y m m e t r y  m e n t i o n e d  in  S ec t io n  1 i s  u s e d .

If a l l  o f  t h e  s e t s  of e n t r i e s  b e g a n  wi th  X e q u a l  to  z e r o ,  i.  e.  , t h e  c o u n t s  

s t a r t e d  wi th  z e r o  e v e n  w h e n  t h e y  s h o u l d  h av e  s t a r t e d  w i th  N* + K* - N, t h e n  th e  

n u m b e r  o f  e n t r i e s  would  b e

p N-1 N - N *  K*s, = i: E E i: 1.ip̂ i>pf£Ltn(p±6).
N=2 N*=l  K=^=l X=0

w h e r e  p i s t h e  l a s t  v a l u e  o f  N t h a t  i s  to  be  i n c l u d e d  in  t h e  t a b l e  a n d  a l l  p o s s i b l e  

e n t r i e s  in  t h e  h y p e r g e o m e t r i c  t a b l e  a r e  i n c l u d e d  e x c e p t  t h o s e  f o r  w h ic h  K* > N*.
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But  a l l  of  t h e  s e t s  of  e n t r i e s  d id  no t  s t a r t  at  z e r o ,  and t h e  n u m b e r  o f  e n t r i e s  

to  b e  s u b t r a c t e d  i s

N* N * + K * - N - l
.2 =S .  = Z  Z  1-

N N* K*=N-N*+1 X=0

N N + 1If  N i s  even,  N* g o e s  f r o m  ^  + 1 to  N - 1; and i f  N i s  odd,  N* g o e s  f r o m  ^— ^o

N - 1 .

F o r  j u s t  th e  e v e n  v a l u e s  of  N, p a r t  of Sg r e d u c e s  to  (wi th  N = 2R)

M 2R -1   ̂ _  9
" Z Z (2N *^  + N* - 2 N*N - R + 2 R ^ )  = M(M  - 1)(M + 1)_

R=2 N*=R+1

F o r  j u s t  t h e  odd v a l u e s  o f  N,  p a r t  o f  S2 r e d u c e s  to  (wi th  N = 2R + 1)

Q 2R 2
S4 = Z Z (2 N * ^  + N* - 4N *R  - 2N* + 2R^ + r )  = Q  + ^HQ + 2 ) ^

R=1 N*=R+1

Now i f p i s  ev en ,  t h e n  t h e  n u m b e r  of  e n t r i e s  i s  o b t a i n e d  b y  t a k i n g  and 

s u b t r a c t i n g  and S^,

w h e r e

_ p(p - 2)(p + 2)^
3 " 96

and

H e n c e ,

qi _ (p - 2)^p(p  + 2)
^4  " 96

o -  P(P^ + 12p^ + 2p - 12)
^ 48

f o r  e v e n  v a l u e s  of  p.

S i m i l a r l y ,  f o r  odd v a l u e s  o f  p.

an d

H e n c e ,

0 , ,  = (p - 3)(p -  l ) ( p  + 1)^
3 96

oi l  = (p - l ) ^ ( p  + l ) ( p  + 3) 
4 96

^ _ p “̂  + 12p^ + 2p^ -  12p - 3 
^ 48

f o r  odd v a l u e s  of  p.
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F o r  e x a m p l e ,  i f  p = 50,  S = 161,  550 e n t r i e s ,  an d  s i n c e  t h e r e  a r e  50 e n t r i e s  

p e r  p ag e ,  t h e r e  a r e  3231 p a g e s  in  t h e  t a b l e  u p  t h r o u g h  N = 50.

If p = 37, S = 51, 7 56, an d  s i n c e  t h e r e  a r e  50 e n t r i e s  p e r  p ag e ,  t h e r e  a r e

1035 p a g e s  p l u s  s i x  e n t r i e s  in  the  t a b l e  up t h r o u g h  N = 37.

In s u m m a r y ,  t h e  n u m b e r  o f  e n t r i e s  in the  t a b l e  m a y  b e  o b t a i n e d  f r o m

4 , 3 , „ 2 (0+ 12p + 2p - 12pP

^ "  48 '

w h e r e  th e  0 i s  u s e d  i f  p i s  ev e n ,  the  3 i s  u s e d  i f  p i s  odd,  an d  p i s  t h e  l a s t  v a l u e  of 

N to  b e  i n c l u d e d  in  t h e  t a b l e .

If t h e  a d d i t i o n a l  s y m m e t r i e s  o f  t h e  h y p e r g e o m e t r i c  fu n c t io n  m e n t i o n e d  in  

S e c t io n  1 a r e  u s e d ,  i t  i s  p o s s i b l e  to  r e s t r i c t  N* a s  fo l low s :

K* < N* < N / 2  .

N o te  t h a t  now  a l l  t h e  X ' s  s t a r t  a t  z e r o .

T h e n  t h e  n u m b e r  of i t e m s  in  t h e  t a b l e  b e c o m e s

p [N /2 ]  N* K*

s* = E E E E
N=2 N*= l  K * = l  X=0

w h e r e  t h e  b r a c k e t  i n d i c a t e s  t h e  g r e a t e s t  i n t e g e r  l e s s  t h a n  o r  e q u a l  to  N / 2 .

T h en ,

p [N /2 ]  N* p [N /2 ]

s*-E E E (K* + i)= E E
N=2 N * = l  K *=l  N=2 N * = l

If N = 2R,

s *  = 5 ^  +  3 n * )  = 2 3  +  5 )  _

N=2 N*=l  N=2 °

If  N = 2Q + 1,

sr E E 43N*) = 2: _
2 ^ 2  N ^ l  ̂ ^ 2  ®

Now if p = 2s ,

S *  = R(R  + 1)(H + 5) ^ Q(Q + 1)(Q + 5)
R=1 ® Q = 1 ®

= 2^ [ s ( s  + l ) ( s  + 2)(s  + 7) + (s - l ) s ( s  + l ) ( s  + 6)j

= ^ [ ^ s ( s  + l ) ( s ^  + 7 s  + 4)j ;
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h en ce , i f  p i s  ev en ,

S* = j | 2 [ p ( p  + 2)(p^ + 14p + 16)] .

If p = 2 s  + 1,

s
s .  .  V  «< «  "  ^  + V  .  ‘ rs<B l ) ( s  + 2)<s f  7)];

and h e n c e  i f  p i s  odd,

S* = i | 2 [ ( p  - 1)(P + 1)(P + 3)(p + 13)] .

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

S* = j ^ [ p ( P  2)(p^ + 14p + 16)] f o r  e v e n  v a l u e s  o f  p.

and

S* = j ^ [ ( P  -  l ) ( p  + l ) ( p  + 3)(p + 13)] f o r  odd  v a l u e s  o f  p.

If p = 50, S* = 43,  550 e n t r i e s ,  o r  871 p a g e s  a t  50 e n t r i e s  p e r  p a g e ;  and  fo r  p = 100, 

S* = 606,  47 5 e n t r i e s ,  o r  12, 129.  5 p a g e s  a t  50 e n t r i e s  p e r  p a g e .
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Sam p le P a g e s  fro m  the H y p e rg eo m etr ic  T able

N N* K* X P X P X *

2 1 1 0 0 . 5 0 0 0 0 0 0 0 0 . 5 0 0 0 0 0 0 0
2 1 1 1 1 .0 0 0 0 0 0 0 0 0 .5 0 0 0 0 0 0 0
3 1 1 0 0 . 6 6 6 6 6 6 6 6 0 . 6 6 6 6 6 6 6 6
3 1 1 1 0 .9 9 9 9 9 9 9 9 0 .3 3 3 3 3 3 3 2
3 2 1 0 0 .3 3 3 3 3 3 3 2 0 .3 3 3 3 3 3 3 2
3 2 1 1 0 .9 9 9 9 9 9 9 9 0 .6 6 6 6 6 6 6 6
3 2 2 1 0 ,6 6 6 6 6 6 6 6 0 . 6 6 6 6 6 6 6 6
3 2 2 2 0 ,9 9 9 9 9 9 9 9 0. 33333332
4 1 1 0 0 . 7 4 9 9 9 9 9 9 0. 749 99999
4 1 1 1 0 . 9 9 9 9 9 9 9 9 0. 25000000
4 2 1 0 0 ,5 0 0 0 0 0 0 0 0 . 5 0 0 0 0 0 0 0
4 2 1 1 1 . 0 0 0 0 0 0 0 0 0 .5 0 0 0 0 0 0 0
4 2 2 0 0 ,1 6 6 6 6 6 6 6 0 . 1 6 6 6 6 6 6 6
4 2 2 1 0 .8 3 3 3 3 3 3 2 0 . 6 6 6 6 6 6 6 6
4 2 2 2 0 .9 9 9 9 9 9 9 8 0 . 1 6 6 6 6 6 6 6
4 3 1 0 0 .2 5 0 0 0 0 0 0 0 . 2 5 0 0 0 0 0 0
4 3 1 1 0 .9 9 9 9 9 9 9 9 0. 74999999
4 3 2 1 0 . 5 0 0 0 0 0 0 0 0 . 5 0 0 0 0 0 0 0
4 3 2 2 1 .0 0 0 0 0 0 0 0 0. 50000000
4 3 3 2 0 .7 5 0 0 0 0 0 2 0. 75000002
4 3 3 3 1 .0 0 0 0 0 0 0 1 0. 25000000
5 1 1 0 0 . 7 9 9 9 9 9 9 9 0 .7 9 9 9 9 9 9 9
5 1 1 1 0 . 9 9 9 9 9 9 9 9 0 . 2 0 0 0 0 0 0 0
5 2 1 0 0 .5 9 9 9 9 9 9 9 0 . 5 9 9 9 9 9 9 9
5 2 1 1 0 .9 9 9 9 9 9 9 6 0 .3 9 9 9 9 9 9 7
5 2 2 0 0 .2 9 9 9 9 9 9 9 0 .2 9 9 9 9 9 9 9
5 2 2 1 0 . 8 9 9 9 9 9 9 5 0 . 5 9 9 9 9 9 9 6
5 2 2 2 0 .9 9 9 9 9 9 9 3 0 . 0 9 9 9 9 9 9 8
5 3 1 0 0 . 3 9 9 9 9 9 9 5 0 . 3 9 9 9 9 9 9 5
5 3 1 1 0 .9 9 9 9 9 9 9 5 0 . 5 9 9 9 9 9 9 9
5 3 2 0 0 .0 9 9 9 9 9 9 6 0 . 0 9 9 9 9 9 9 6
5 3 2 1 0 .6 9 9 9 9 9 9 3 0 . 5 9 9 9 9 9 9 6
5 3 2 2 0 .9 9 9 9 9 9 9 2 0. 29999999
5 3 3 1 0 .2 9 9 9 9 9 9 9 0 .2 9 9 9 9 9 9 9
5 3 3 2 0 . 8 9 9 9 9 9 9 5 0 . 5 9 9 9 9 9 9 6
5 3 3 3 0 .9 9 9 9 9 9 9 2 0 . 0 9 9 9 9 9 9 6
5 4 1 0 0 .1 9 9 9 9 9 9 7 0 .1 9 9 9 9 9 9 7
5 4 1 1 0 .9 9 9 9 9 9 9 2 0 .7 9 9 9 9 9 9 5
5 4 2 1 0 .3 9 9 9 9 9 9 2 0 .3 9 9 9 9 9 9 2
5 4 2 2 0 .9 9 9 9 9 9 9 2 0. 59999999
5 4 3 2 0 .5 9 9 9 9 9 9 9 0 . 5 9 9 9 9 9 9 9
5 4 3 3 0 .9 9 9 9 9 9 9 2 0 .3 9 9 9 9 9 9 2
5 4 4 3 0 .7 9 9 9 9 9 9 1 0 .7 9 9 9 9 9 9 1
5 4 4 4 0 .9 9 9 9 9 9 8 7 0 .1 9 9 9 9 9 9 7

24 O p



Sam ple P a g e s  fro m  th e H y p e rg eo m etr ic  T ab le (continued)

N N* K* X P X P X *

6 1 1 0 0 . 8 3 3 3 3 3 3 3 0 . 8 3 3 3 3 3 3 3
6 1 1 1 0 .9 9 9 9 9 9 9 9 0 . 1 6 6 6 6 6 6 6
6 2 1 0 0 .6 6 6 6 6 6 6 6 0 . 6 6 6 6 6 6 6 6
6 2 1 1 0 .9 9 9 9 9 9 9 9 0 . 3 3 3 3 3 3 3 2
6 2 2 0 0 .3 9 9 9 9 9 9 7 0. 39999997
6 2 2 1 0 .9 3 3 3 3 3 2 7 0 . 5 3 3 3 3 3 3 0
6 2 2 2 0 . 9 9 9 9 9 9 9 3 0 . 0 6 6 6 6 6 6 6
6 3 1 0 0 . 5 0 0 0 0 0 0 0 0 . 5 0 0 0 0 0 0 0
6 3 1 1 1 .0 0 0 0 0 0 0 0 0 . 5 0 0 0 0 0 0 0
6 3 2 0 0 . 2 0 0 0 0 0 0 0 0 . 2 0 0 0 0 0 0 0
6 3 2 1 0 .8 0 0 0 0 0 0 0 0 . 5 9 9 9 9 9 9 9
6 3 2 2 1 .0 0 0 0 0 0 0 0 0 . 2 0 0 0 0 0 0 0
6 3 3 0 0 .0 5 0 0 0 0 0 0 0 . 0 5 0 0 0 0 0 0
6 3 3 1 0 .5 0 0 0 0 0 0 0 0 . 4 5 0 0 0 0 0 0
6 3 3 2 0 . 9 5 0 0 0 0 0 0 0 . 4 5 0 0 0 0 0 0
6 3 3 3 1 .0 0 0 0 0 0 0 0 0 . 0 5 0 0 0 0 0 0
6 4 1 0 0. 33333332 0 .3 3 3 3 3 3 3 2
6 4 1 1 0 . 9 9 9 9 9 9 9 9 0 . 6 6 6 6 6 6 6 6
6 4 2 0 0 . 0 6 6 6 6 6 6 4 0 . 0 6 6 6 6 6 6 4
6 4 2 1 0 .5 9 9 9 9 9 9 4 0 . 5 3 3 3 3 3 3 0
6 4 2 2 0 . 9 9 9 9 9 9 9 0 0 . 3 9 9 9 9 9 9 5
6 4 3 1 0 .1 9 9 9 9 9 9 7 0 . 1 9 9 9 9 9 9 7
6 4 3 2 0 . 7 9 9 9 9 9 9 6 0 . 5 9 9 9 9 9 9 9
6 4 3 3 0 .9 9 9 9 9 9 9 3 0 . 1 9 9 9 9 9 9 7
6 4 4 2 0 .3 9 9 9 9 9 9 5 0 . 3 9 9 9 9 9 9 5
6 4 4 3 0 .9 3 3 3 3 3 1 4 0 . 5 3 3 3 3 3 1 9
6 4 4 4 0 .9 9 9 9 9 9 7 8 0 . 0 6 6 6 6 6 6 4
6 5 1 0 0 .1 6 6 6 6 6 6 6 0 . 1666665R
6 5 1 1 1 .0 0 0 0 0 0 0 4 0. 833 33 34 0
6 5 2 1 0 .3 3 3 3 3 3 2 7 0 . 3 3 3 3 3 3 2 7
6 5 2 2 0 .9 9 9 9 9 9 9 1 0 . 6 6 6 6 6 6 6 4
6 5 3 2 0 .5 0 0 0 0 0 0 4 0 . 5 0 0 0 0 0 0 4
6 5 3 3 1 . 0 0 0 0 0 0 0 9 0 . 5 0 0 0 0 0 0 4
6 5 4 3 0 . 6 6 6 6 6 6 6 4 0 . 6 6 6 6 6 6 6 4
6 5 4 4 0 .9 9 9 9 9 9 9 1 0 . 3 3 3 3 3 3 2 7
6 5 5 4 0 .8 3 3 3 3 3 4 0 0 . 8 3 3 3 3 3 4 0
6 5 5 5 1 .0 0 0 0 0 0 0 4 0 . 1 6 6 6 6 6 6 6
7 1 1 0 0 .8 5 7 1 4 2 8 5 0 . 8 5 7 1 4 2 8 5
7 1 1 1 0. 99999996 0 .1 4 2 8 5 7 1 1
7 2 1 0 0 . 7 1 4 2 8 5 7 0 0. 714 28 57 0
7 2 1 1 0 . 9 9 9 9 9 9 9 8 0 . 2 8 5 7 1 4 2 8
7 2 2 0 0 .4 7 6 1 9 0 4 6 0 . 4 7 6 1 9 0 4 6
7 2 2 1 0 . 9 5 2 3 8 0 9 0 0 . 4 7 6 1 9 0 4 3
7 2 2 2 0 . 9 9 9 9 9 9 9 3 0 . 0 4 7 6 1 9 0 4
7 3 1 0 0 .5 7 1 4 2 8 5 4 0. 571 42854
7 3 1 1 0 .9 9 9 9 9 9 9 7 0. 4285 71 43
7 3 2 0 0 .2 8 5 7 1 4 2 8 0 . 2 8 5 7 1 4 2 8
7 3 2 1 0 .8 5 7 1 4 2 8 1 0 . 5 7 1 4 2 8 5 4
7 3 2 2 0 .9 9 9 9 9 9 9 3 0 .1 4 2 8 5 7 1 1
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Sam ple P a g e s  from  the H y p e rg eo m etr ic  T able (continued)

N N* K* X P X P X *

7 3 3 0 0 .1 1 4 2 8 5 7 1 0 .1 1 4 2 8 5 7 1
7 3 3 1 0 ,6 2 8 5 7 1 4 2 0 .5 1 4 2 8 5 7 1
7 3 3 2 0 . 9 7 1 4 2 8 5 4 0 . 3 4 2 8 5 7 1 2
7 3 3 3 0 .9 9 9 9 9 9 9 7 0 .0 2 8 5 7 1 4 3
7 4 1 0 0 , 4 2 8 5 7 1 4 3 0 .4 2 8 5 7 1 4 3
7 4 1 1 0 .9 9 9 9 9 9 9 7 0 . 5 7 1 4 2 8 5 4
7 4 2 0 0 . 1 4 2 8 5 7 1 3 0 .1 4 2 8 5 7 1 3
7 4 2 1 0 ,7 1 4 2 8 5 6 6 0 . 5 7 1 4 2 8 5 4
7 4 2 2 0 . 9 9 9 9 9 9 9 8 0 .2 8 5 7 1 4 3 1
7 4 3 0 0 .0 2 8 5 7 1 4 3 0 . 0 2 8 5 7 1 4 3
7 4 3 1 0 . 3 7 1 4 2 8 5 5 0 . 3 4 2 8 5 7 1 2
7 4 3 2 0 . 8 8 5 7 1 4 2 8 0 . 5 1 4 2 8 5 7 3
7 4 3 3 0 ,9 9 9 9 9 9 9 9 0 .1 1 4 2 8 5 7 1
7 4 4 1 0 .1 1 4 2 8 5 7 1 0 . 1 1 4 2 8 5 7 1
7 4 4 2 0 , 6 2 8 5 7 1 4 4 0 .5 1 4 2 8 5 7 3
7 4 4 3 0. 97142856 0 . 3 4 2 8 5 7 1 2
7 4 4 4 0 .9 9 9 9 9 9 9 9 0 .0 2 8 5 7 1 4 3
7 5 1 0 0 , 2 8 5 7 1 4 2 8 0 .2 8 5 7 1 4 2 8
7 5 1 1 1 ,0 0 0 0 0 0 0 4 0 .7 1 4 2 8 5 7 8
7 5 2 0 0 , 0 4 7 6 1 9 0 4 0 . 0 4 7 6 1 9 0 4
7 5 2 1 0 ,5 2 3 8 0 9 4 8 0 .4 7 6 1 9 0 4 3
7 5 2 2 0 .9 9 9 9 9 9 9 6 0 . 4 7 6 1 9 0 4 9
7 5 3 1 0 .1 4 2 8 5 7 1 3 0. 14285713
7 5 3 2 0 .7 1 4 2 8 5 6 6 0 . 5 7 1 4 2 8 5 4
7 5 3 3 0 . 9 9 9 9 9 9 9 8 0 .2 8 5 7 1 4 3 1
7 5 4 2 0 .2 8 5 7 1 4 3 1 0 .2 8 5 7 1 4 3 1
7 5 4 3 0 .8 5 7 1 4 2 8 5 0 .5 7 1 4 2 8 5 4
7 5 4 4 0 .9 9 9 9 9 9 9 8 0 .1 4 2 8 5 7 1 3
7 5 5 3 0 ,4 7 6 1 9 0 4 3 0 .4 7 6 1 9 0 4 3
7 5 5 4 0 ,9 5 2 3 8 0 8 7 0 .4 7 6 1 9 0 4 3
7 5 5 5 0 .9 9 9 9 9 9 9 1 0 . 0 4 7 6 1 9 0 4
7 6 1 0 0 .1 4 2 8 5 7 1 3 0 .1 4 2 8 5 7 1 3
7 6 1 1 1 .0 0 0 0 0 0 0 1 0 . 8 5 7 1 4 2 8 9
7 6 2 1 0 .2 8 5 7 1 4 2 8 0 .2 8 5 7 1 4 2 8
7 6 2 2 1 .0 0 0 0 0 0 0 4 0. 71428578
7 6 3 2 0 .4 2 8 5 7 1 4 6 0 .4 2 8 5 7 1 4 6
7 6 3 3 1 .0 0 0 0 0 0 0 0 0 . 5 7 1 4 2 8 5 4
7 6 4 3 0 .5 7 1 4 2 8 4 9 0 .5 7 1 4 2 8 4 9
7 6 4 4 0 .9 9 9 9 9 9 9 6 0 .4 2 8 5 7 1 4 6
7 6 5 4 0 .7 1 4 2 8 5 7 8 0 .7 1 4 2 8 5 7 8
7 6 5 5 1 . 0 0 0 0 0 0 0 4 0 .2 8 5 7 1 4 2 8
7 6 6 5 0 .8 5 7 1 4 2 8 9 0 .8 5 7 1 4 2 8 9
7 6 6 6 1 .0 0 0 0 0 0 0 1 0 .1 4 2 8 5 7 1 3
8 1 1 0 0 .8 7 5 0 0 0 0 1 0 .8 7 5 0 0 0 0 1
8 1 1 1 0 .9 9 9 9 9 9 9 9 0. 12499998
8 2 1 0 0 .7 4 9 9 9 9 9 9 0 .7 4 9 9 9 9 9 9
8 2 1 1 0 .9 9 9 9 9 9 9 9 0 .2 5 0 0 0 0 0 0
8 2 2 0 0 .5 3 5 7 1 4 2 6 0 .5 3 5 7 1 4 2 6
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Sam ple P a g es  from  the H yper g e o m e tr ic  T able (continued)

N N* K* X P X P X *

8 2 2 1 0 .9 6 4 2 8 5 6 6 0 .4 2 8 5 7 1 4 0
8 2 2 2 0 . 9 9 9 9 9 9 9 3 0 . 0 3 5 7 1 4 2 8
8 3 1 0 0, 62499999 0. 62499999
8 3 1 1 0 ,9 9 9 9 9 9 9 6 0 .3 7 4 9 9 9 9 8
8 3 2 0 0. 35714284 0 . 3 5 7 1 4 2 8 4
8 3 2 1 0 . 8 9 2 8 5 7 1 0 0 . 5 3 5 7 1 4 2 6
8 3 2 2 0 ,9 9 9 9 9 9 9 3 0 , 1 0 7 1 4 2 8 4
8 3 3 0 0. 17857145 0 .1 7 8 5 7 1 4 5
8 3 3 1 0. 71428574 0. 53571429
8 3 3 2 0 .9 8 2 1 4 2 8 8 0. 26785714
8 3 3 3 1 . 0 0 0 0 0 0 0 0 0 . 0 1 7 8 5 7 1 3
8 4 1 0 0 .4 9 9 9 9 9 9 7 0 .4 9 9 9 9 9 9 7
8 4 ’ 1 1 0 . 9 9 9 9 9 9 9 4 0. 49999997
8 4 2 0 0. 21428568 0. 21428568
8 4 2 1 0 .7 8 5 7 1 4 1 7 0 . 5 7 1 4 2 8 4 9
8 4 2 2 0. 99999985 0. 21428568
8 4 3 0 0 .0 7 1 4 2 8 5 5 0 . 0 7 1 4 2 8 5 5
8 4 3 1 0 . 4 9 9 9 9 9 9 9 0 . 4 2 8 5 7 1 4 3
8 4 3 2 0 .9 2 8 5 7 1 4 2 0 . 4 2 8 5 7 1 4 3
8 4 3 3 0 .9 9 9 9 9 9 9 7 0. 07142855
8 4 4 0 0 . 0 1 4 2 8 5 7 0 0. 01428570
8 4 4 1 0 .2 4 2 8 5 7 0 7 0. 22857137
8 4 4 2 0 ,7 5 7 1 4 2 7 8 0. 51428571
8 4 4 3 0 . 9 8 5 7 1 4 1 5 0. 22857137
8 4 4 4 0 .9 9 9 9 9 9 8 5 0 . 0 1 4 2 8 5 7 0
8 5 1 0 0 .3 7 4 9 9 9 9 9 0. 37499999
8 5 1 1 1 , 0 0 0 0 0 0 0 0 0. 62500001
8 5 2 0 0 .1 0 7 1 4 2 8 4 0. 10714284
8 5 2 1 0 .6 4 2 8 5 7 1 3 0, 53571429
8 5 2 2 0 .9 9 9 9 9 9 9 6 0. 35714284
8 5 3 0 0 .0 1 7 8 5 7 1 3 0, 01785713
8 5 3 1 0 ,2 8 5 7 1 4 2 7 0. 2678571 4
8 5 3 2 0 , 8 2 1 4 2 8 6 0 0 . 5 3 5 7 1 4 3 4
8 5 3 3 1 .0 0 0 0 0 0 0 4 0 . 1 7 8 5 7 1 4 5
8 5 4 1 0 . 0 7 1 4 2 8 5 4 0 .0 7 1 4 2 8 5 4
8 5 4 2 0 .4 9 9 9 9 9 9 7 0 .4 2 8 5 7 1 4 3
8 5 4 3 0 . 9 2 8 5 7 1 4 0 0 .4 2 8 5 7 1 4 3
8 5 4 4 0 . 9 9 9 9 9 9 9 4 0 .0 7 1 4 2 8 5 4
8 5 5 2 0 .1 7 8 5 7 1 4 3 0 . 1 7 8 5 7 1 4 3
8 5 5 3 0 .7 1 4 2 8 5 6 9 0 . 5 3 5 7 1 4 2 6
8 5 5 4 0 .9 8 2 1 4 2 8 2 0 . 2 6 7 8 5 7 1 3
8 5 5 5 0 . 9 9 9 9 9 9 9 5 0 .0 1 7 8 5 7 1 3
8 6 1 0 0 .2 4 9 9 9 9 9 7 0 .2 4 9 9 9 9 9 7
8 6 1 1 0 ,9 9 9 9 9 9 9 4 0 . 7 4 9 9 9 9 9 7
8 6 2 0 0 .0 3 5 7 1 4 2 8 0 .0 3 5 7 1 4 2 8
8 6 2 1 0 .4 6 4 2 8 5 6 2 0 .4 2 8 5 7 1 3 4
8 6 2 2 0 .9 9 9 9 9 9 9 1 0 . 5 3 5 7 1 4 2 9
8 6 3 1 0 .1 0 7 1 4 2 8 4 0 .1 0 7 1 4 2 8 4
8 6 3 2 0 .6 4 2 8 5 7 1 3 0 . 5 3 5 7 1 4 2 9
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S am p le P a g e s  fro m  the H y p e rg eo m etr ic  T ab le  (continued)

N N* K* X P X P X *

8 6 3 3 0 , 9 9 9 9 9 9 9 6 0 , 3 5 7 1 4 2 8 4
8 6 4 2 0 .2 1 4 2 8 5 6 6 0 .2 1 4 2 8 5 6 6
8 6 4 3 0 ,7 8 5 7 1 4 0 2 0 . 5 7 1 4 2 8 3 6
8 6 4 4 0 ,9 9 9 9 9 9 6 7 0 ,2 1 4 2 8 5 6 6
8 6 5 3 0 ,3 5 7 1 4 2 7 7 0 . 3 5 7 1 4 2 7 7
8 6 5 4 0 , 8 9 2 8 5 7 0 3 0 . 5 3 5 7 1 4 2 6
8 6 5 5 0 ,9 9 9 9 9 9 8 7 0 , 1 0 7 1 4 2 8 4
8 6 6 4 0 , 5 3 5 7 1 4 2 6 0 .5 3 5 7 1 4 2 6
8 6 6 5 0 ,9 6 4 2 8 5 5 7 0 . 4 2 8 5 7 1 3 1
8 6 6 6 0 ,9 9 9 9 9 9 8 5 0 , 0 3 5 7 1 4 2 8
8 7 1 0 0 , 1 2 4 9 9 9 9 5 0 . 1 2 4 9 9 9 9 5
8 7 1 1 0 ,9 9 9 9 9 9 8 8 0 . 8 7 4 9 9 9 9 3
8 7 2 1 0 ,2 4 9 9 9 9 9 5 0 , 2 4 9 9 9 9 9 5
8 7 2 2 0 .9 9 9 9 9 9 8 7 0 .7 4 9 9 9 9 9 2
8 7 3 2 0 .3 7 4 9 9 9 9 8 0 . 3 7 4 9 9 9 9 8
8 7 3 3 0 .9 9 9 9 9 9 9 4 0 .6 2 4 9 9 9 9 6
8 7 4 3 0 .4 9 9 9 9 9 8 7 0 .4 9 9 9 9 9 8 7
8 7 4 4 0 ,9 9 9 9 9 9 7 5 0 , 4 9 9 9 9 9 8 7
8 7 5 4 0 .6 2 4 9 9 9 9 6 0 , 6 2 4 9 9 9 9 6
8 7 5 5 0 . 9 9 9 9 9 9 9 4 0 , 3 7 4 9 9 9 9 8
8 7 6 5 0 ,7 4 9 9 9 9 9 2 0 . 7 4 9 9 9 9 9 2
8 7 6 6 0 .9 9 9 9 9 9 8 7 0 , 2 4 9 9 9 9 9 5
8 7 7 6 0 .8 7 4 9 9 9 8 8 0 . 8 7 4 9 9 9 8 8
8 7 7 7 0 .9 9 9 9 9 9 8 3 0 , 1 2 4 9 9 9 9 5
9 1 1 0 0 ,8 8 8 8 8 8 8 9 0 . 8 8 8 8 8 8 8 9
9 1 1 1 0, 99999999 0, 11111110
9 2 1 0 0, 77777776 0 .7 7 7 7 7 7 7 6
9 2 1 1 0 .9 9 9 9 9 9 9 7 0 .2 2 2 2 2 2 2 1
9 2 2 0 0 .5 8 3 3 3 3 3 1 0 .5 8 3 3 3 3 3 1
9 2 2 1 0 .9 7 2 2 2 2 1 6 0 .3 8 8 8 8 8 8 6
9 2 2 2 0 .9 9 9 9 9 9 9 3 0 . 0 2 7 7 7 7 7 6
9 3 1 0 0 .6 6 6 6 6 6 6 6 0 . 6 6 6 6 6 6 6 6
9 3 1 1 0 ,9 9 9 9 9 9 9 9 0 .3 3 3 3 3 3 3 2
9 3 2 0 0 .4 1 6 6 6 6 6 6 0 . 4 1 6 6 6 6 6 6
9 3 2 1 0 . 9 1 6 6 6 6 6 3 0 . 4 9 9 9 9 9 9 7
9 3 2 2 0 .9 9 9 9 9 9 9 5 0 . 0 8 3 3 3 3 3 2
9 3 3 0 0 .2 3 8 0 9 5 2 2 0 . 2 3 8 0 9 5 2 2
9 3 3 1 0 .7 7 3 8 0 9 5 1 0 . 5 3 5 7 1 4 2 9
9 3 3 2 0 .9 8 8 0 9 5 1 9 0 .2 1 4 2 8 5 6 8
9 3 3 3 0 ,9 9 9 9 9 9 9 5 0 . 0 1 1 9 0 4 7 5
9 4 1 0 0 . 5 5 5 5 5 5 5 4 0 . 5 5 5 5 5 5 5 4
9 4 1 1 0 . 9 9 9 9 9 9 9 9 0 . 4 4 4 4 4 4 4 4
9 4 2 0 0 . 2 7 7 7 7 7 7 4 0 . 2 7 7 7 7 7 7 4
9 4 2 1 0 .8 3 3 3 3 3 2 5 0 .5 5 5 5 5 5 5 1
9 4 2 2 0 .9 9 9 9 9 9 8 8 0 . 1 6 6 6 6 6 6 3
9 4 3 0 0 .1 1 9 0 4 7 6 2 0 . 1 1 9 0 4 7 6 2
9 4 3 1 0 .5 9 5 2 3 8 0 5 0 .4 7 6 1 9 0 4 3
9 4 3 2 0 .9 5 2 3 8 0 9 3 0 .3 5 7 1 4 2 8 7
9 4 3 3 0 .9 9 9 9 9 9 9 6 0 . 0 4 7 6 1 9 0 4
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Sam ple P a g e s  fro m  th e H y p e rg eo m etr ic  T ab le  (contin u ed )

N N* K* X P X P X *

9 4 4 0 0 . 0 3 9 6 8 2 5 3 0 , 0 3 9 6 8 2 5 3
9 4 4 1 0 . 3 5 7 1 4 2 8 4 0 ,3 1 7 4 6 0 3 1
9 4 4 2 0 , 8 3 3 3 3 3 3 3 0 . 4 7 6 1 9 0 4 9
9 4 4 3 0 , 9 9 2 0 6 3 4 8 0 , 1 5 8 7 3 0 1 5
9 4 4 4 0. 99999998 0 ,0 0 7 9 3 6 5 0
9 5 1 0 0 ,4 4 4 4 4 4 4 1 0 ,4 4 4 4 4 4 4 1
9 5 1 1 0 .9 9 9 9 9 9 9 6 0 , 5 5 5 5 5 5 5 4
9 5 2 0 0. 16666663 0 , 1 6 6 6 6 6 6 3
9 5 2 1 0. 72222210 0 , 5 5 5 5 5 5 4 6
9 5 2 2 0 , 9 9 9 9 9 9 8 4 0, 2777 77 74
9 5 3 0 0 , 0 4 7 6 1 9 0 3 0 ,0 4 7 6 1 9 0 3
9 5 3 1 0 ,4 0 4 7 6 1 9 0 0 ,3 5 7 1 4 2 8 7
9 5 3 2 0, 88095234 0 , 4 7 6 1 9 0 4 3
9 5 3 3 0 , 9 9 9 9 9 9 9 6 0 .1 1 9 0 4 7 6 2
9 5 4 0 0 ,0 0 7 9 3 6 5 0 0 ,0 0 7 9 3 6 5 0
9 5 4 1 0 ,1 6 6 6 6 6 6 2 0 ,1 5 8 7 3 0 1 2
9 5 4 2 0 ,6 4 2 8 5 7 1 1 0 , 4 7 6 1 9 0 4 9
9 5 4 3 0 .9 6 0 3 1 7 4 2 0 ,3 1 7 4 6 0 3 1
9 5 4 4 0 ,9 9 9 9 9 9 9 5 0, 03968253
9 5 5 1 0 , 0 3 9 6 8 2 5 3 0, 03968253
9 5 5 2 0 , 3 5 7 1 4 2 7 5 0 , 3 1 7 4 6 0 2 2
9 5 5 3 0 , 8 3 3 3 3 3 1 6 0 . 4 7 6 1 9 0 4 0
9 5 5 4 0 , 9 9 2 0 6 3 2 8 0 ,1 5 8 7 3 0 1 2
9 5 5 5 0 ,9 9 9 9 9 9 7 8 0 ,0 0 7 9 3 6 5 0
9 6 1 0 0 , 3 3 3 3 3 3 3 2 0 ,3 3 3 3 3 3 3 2
9 6 1 1 0. 99999996 0 . 6 6 6 6 6 6 6 4
9 6 2 0 0 ,0 8 3 3 3 3 3 2 0 . 0 8 3 3 3 3 3 2
9 6 2 1 0 .5 8 3 3 3 3 2 7 0 . 4 9 9 9 9 9 9 5
9 6 2 2 0 . 9 9 9 9 9 9 9 3 0 ,4 1 6 6 6 6 6 6
9 6 3 0 0 , 0 1 1 9 0 4 7 5 0. 01190475
9 6 3 1 0 . 2 2 6 1 9 0 4 3 0 , 2 1 4 2 8 5 6 8
9 6 3 2 0 .7 6 1 9 0 4 7 7 0 .5 3 5 7 1 4 3 4
9 6 3 3 0 . 9 9 9 9 9 9 9 9 0 .2 3 8 0 9 5 2 2
9 6 4 1 0 . 0 4 7 6 1 9 0 3 0, 04761903
9 6 4 2 0 ,4 0 4 7 6 1 8 7 0. 35714284
9 6 4 3 0 ,8 8 0 9 5 2 2 7 0 , 4 7 6 1 9 0 4 0
9 6 4 4 0 . 9 9 9 9 9 9 8 9 0 ,1 1 9 0 4 7 6 2
9 6 5 2 0 ,1 1 9 0 4 7 6 2 0, 11904762
9 6 5 3 0 .5 9 5 2 3 8 0 2 0 , 4 7 6 1 9 0 4 0
9 6 5 4 0 .9 5 2 3 8 0 8 6 0, 35714284
9 6 5 5 0 ,9 9 9 9 9 9 8 9 0 , 0 4 7 6 1 9 0 3
9 6 6 3 0 ,2 3 8 0 9 5 2 2 0, 23809522
9 6 6 4 0 , 7 7 3 8 0 9 5 6 0 , 5 3 5 7 1 4 3 4
9 6 6 5 0 ,9 8 8 0 9 5 2 4 0 , 2 1 4 2 8 5 6 8
9 6 6 6 0 ,9 9 9 9 9 9 9 9 0 , 0 1 1 9 0 4 7 5
9 7 1 0 0 ,2 2 2 2 2 2 2 1 0 ,2 2 2 2 2 2 2 1
9 7 1 1 0 .9 9 9 9 9 9 9 0 0 , 7 7 7 7 7 7 6 9
9 7 2 0 0 ,0 2 7 7 7 7 7 6 0 , 0 2 7 7 7 7 7 6
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S am p le P a g e s  fro m  the H y p e rg eo m etr ic  T ab le (continued)

N N* K* X P X P X *

9 7 2 1 0 ,4 1 6 6 6 6 5 7 0 . 3 8 8 8 8 8 8 1
9 7 2 2 0 .9 9 9 9 9 9 8 1 0 . 5 8 3 3 3 3 2 5
9 7 3 1 0 .0 8 3 3 3 3 3 2 0 .0 8 3 3 3 3 3 2
9 7 3 2 0 .5 8 3 3 3 3 2 7 0 . 4 9 9 9 9 9 9 5
9 7 3 3 0 .9 9 9 9 9 9 9 3 0 . 4 1 6 6 6 6 6 6
9 7 4 2 0 .1 6 6 6 6 6 6 3 0 . 1 6 6 6 6 6 6 3
9 7 4 3 0 . 7 2 2 2 2 2 1 0 0 . 5 5 5 5 5 5 4 6
9 7 4 4 0 .9 9 9 9 9 9 8 4 0. 277 77 77 4
9 7 5 3 0 ,2 7 7 7 7 7 7 4 0. 277 77 77 4
9 5 4 0 .8 3 3 3 3 3 2 0 0 . 5 5 5 5 5 5 4 6
9 7 5 5 0 .9 9 9 9 9 9 8 4 0 . 1 6 6 6 6 6 6 3
9 7 6 4 0 ,4 1 6 6 6 6 6 6 0 . 4 1 6 6 6 6 6 6
9 7 6 5 0 . 9 1 6 6 6 6 6 0 0 . 4 9 9 9 9 9 9 5
9 7 6 6 0 . 9 9 9 9 9 9 9 3 0 .0 8 3 3 3 3 3 2
9 7 7 5 0 .5 8 3 3 3 3 2 5 0 . 5 8 3 3 3 3 2 5
9 7 7 6 0 . 9 7 2 2 2 2 0 5 0 .3 8 8 8 8 8 8 1
9 7 7 7 0 .9 9 9 9 9 9 8 1 0 . 0 2 7 7 7 7 7 6
9 8 1 0 0 . 1 1 1 1 1 1 1 0 0 , 1 1 1 1 1 1 1 0
9 8 1 1 1 . 0 0 0 0 0 0 1 0 0 . 8 8 8 8 8 9 0 1
9 8 2 1 0 .2 2 2 2 2 2 2 1 0 . 2 2 2 2 2 2 2 1
9 8 2 2 0 ,9 9 9 9 9 9 9 7 0 . 7 7 7 7 7 7 7 6
9 8 3 2 0 . 3 3 3 3 3 3 3 6 0 . 3 3 3 3 3 3 3 6
9 8 3 3 1 .0 0 0 0 0 0 0 3 0 .6 6 6 6 6 6 6 7
9 8 4 3 0 .4 4 4 4 4 4 4 1 0 .4 4 4 4 4 4 4 1
9 8 4 4 1 . 0 0 0 0 0 0 0 0 0 . 5 5 5 5 5 5 6 0
9 8 5 4 0 .5 5 5 5 5 5 6 0 0 . 5 5 5 5 5 5 6 0
9 8 5 5 1 . 0 0 0 0 0 0 0 0 0 .4 4 4 4 4 4 4 1
9 8 6 5 0 .6 6 6 6 6 6 6 7 0 .6 6 6 6 6 6 6 7
9 8 6 6 1 . 0 0 0 0 0 0 0 3 0 . 3 3 3 3 3 3 3 6
9 8 7 6 0 .7 7 7 7 7 7 8 7 0 .7 7 7 7 7 7 8 7
9 8 7 7 1 .0 0 0 0 0 0 0 7 0 .2 2 2 2 2 2 2 1
9 8 8 7 0 . 8 8 8 8 8 9 2 6 0 . 8 8 8 8 8 9 2 6
9 8 8 8 1 .0 0 0 0 0 0 3 9 0. 111 11113

10 1 1 0 0 .9 0 0 0 0 0 0 1 0 . 9 0 0 0 0 0 0 1
10 1 1 1 0 . 9 9 9 9 9 9 9 9 0 . 0 9 9 9 9 9 9 8
10 2 1 0 0 .8 0 0 0 0 0 0 0 0 . 8 0 0 0 0 0 0 0
10 2 1 1 1 . 0 0 0 0 0 0 0 0 0 . 2 0 0 0 0 0 0 0
10 2 2 0 0 .6 2 2 2 2 2 2 2 0 .6 2 2 2 2 2 2 2
10 2 2 1 0 . 9 7 7 7 7 7 7 6 0 . 3 5 5 5 5 5 5 3
10 2 2 2 0 . 9 9 9 9 9 9 9 8 0 . 0 2 2 2 2 2 2 2
10 3 1 0 0 .7 0 0 0 0 0 0 1 0 . 7 0 0 0 0 0 0 1
10 3 1 ■ 1 1 . 0 0 0 0 0 0 0 0 0 . 2 9 9 9 9 9 9 9
10 3 2 0 0 .4 6 6 6 6 6 6 3 0 . 4 6 6 6 6 6 6 3
10 3 2 1 0 . 9 3 3 3 3 3 2 6 0 . 4 6 6 6 6 6 6 3
10 3 2 2 0 .9 9 9 9 9 9 9 3 0 . 0 6 6 6 6 6 6 6
10 3 3 0 0 .2 9 1 6 6 6 6 3 0 . 2 9 1 6 6 6 6 3
10 3 3 1 0 .8 1 6 6 6 6 6 3 0 . 5 2 5 0 0 0 0 0
10 3 3 2 0 . 9 9 1 6 6 6 5 9 0 . 1 7 4 9 9 9 9 6
10 3 3 3 0 .9 9 9 9 9 9 9 1 0 . 0 0 8 3 3 3 3 3
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Sam ple P a g e s  fro m  th e H y p e rg eo m etr ic  T ab le  (continued)

N N* K* X PX PX*

10 4 1 0 0 .5 9 9 9 9 9 9 9 0 .5 9 9 9 9 9 9 9
10 4 1 1 0 . 9 9 9 9 9 9 9 6 0 .3 9 9 9 9 9 9 7
10 4 2 0 0. 33333332 0 .3 3 3 3 3 3 3 2
10 4 2 1 0 ,8 6 6 6 6 6 6 2 0 .5 3 3 3 3 3 3 0
10 4 2 2 0 . 9 9 9 9 9 9 9 4 0 .1 3 3 3 3 3 3 2
10 4 3 0 0 . 1 6 6 6 6 6 6 3 0 . 1 6 6 6 6 6 6 3
10 4 3 1 0 . 6 6 6 6 6 6 6 3 0 . 5 0 0 0 0 0 0 0
10 4 3 2 0 .9 6 6 6 6 6 6 2 0 .2 9 9 9 9 9 9 9
10 4 3 3 0 . 9 9 9 9 9 9 9 5 0 ,0 3 3 3 3 3 3 2
10 4 4 0 0 , 0 7 1 4 2 8 5 5 0 .0 7 1 4 2 8 5 5
10 4 4 1 0 . 4 5 2 3 8 0 8 7 0 .3 8 0 9 5 2 3 2
10 4 4 2 0 . 8 8 0 9 5 2 3 4 0 ,4 2 8 5 7 1 4 6
10 4 4 3 0 . 9 9 5 2 3 8 0 2 0 .1 1 4 2 8 5 6 9
10 4 4 4 0 .9 9 9 9 9 9 9 2 0 . 0 0 4 7 6 1 9 0
10 5 1 0 0 , 5 0 0 0 0 0 0 4 0 .5 0 0 0 0 0 0 4
10 5 1 1 1 , 0 0 0 0 0 0 0 9 0 . 5 0 0 0 0 0 0 4
10 5 2 0 0, 22222221 0 .2 2 2 2 2 2 2 1
10 5 2 1 0. 777 77 77 5 0 .5 5 5 5 5 5 5 4
10 5 2 2 0 . 9 9 9 9 9 9 9 6 0 .2 2 2 2 2 2 2 1
10 5 3 0 0 .0 8 3 3 3 3 3 2 0 ,0 8 3 3 3 3 3 2
10 5 3 1 0 .5 0 0 0 0 0 0 1 0 .4 1 6 6 6 6 6 9
10 5 3 2 0 .9 1 6 6 6 6 7 1 0 .4 1 6 6 6 6 6 9
10 5 3 3 1 . 0 0 0 0 0 0 0 3 0 .0 8 3 3 3 3 3 2
10 5 4 0 0 ,0 2 3 8 0 9 5 1 0 ,0 2 3 8 0 9 5 1
10 5 4 1 0 . 2 6 1 9 0 4 7 6 0 . 2 3 8 0 9 5 2 5
10 5 4 2 0. 73809 52 5 0 ,4 7 6 1 9 0 4 9
10 5 4 3 0 , 9 7 6 1 9 0 5 0 0 .2 3 8 0 9 5 2 5
10 5 4 4 1 .0 0 0 0 0 0 0 1 0 .0 2 3 8 0 9 5 1
10 5 5 0 0 ,0 0 3 9 6 8 2 5 0 . 0 0 3 9 6 8 2 5
10 5 5 1 0 . 1 0 3 1 7 4 5 9 0 . 0 9 9 2 0 6 3 4
10 5 5 2 0 , 4 9 9 9 9 9 9 5 0 .3 9 6 8 2 5 3 5
10 5 5 3 0 . 8 9 6 8 2 5 3 0 0 .3 9 6 8 2 5 3 5
10 5 5 4 0, 99603 16 4 0 .0 9 9 2 0 6 3 4
10 5 5 5 0 .9 9 9 9 9 9 8 9 0 . 0 0 3 9 6 8 2 5
10 6 1 0 0 . 3 9 9 9 9 9 9 5 0 .3 9 9 9 9 9 9 5
10 6 1 1 0 . 9 9 9 9 9 9 9 5 0 .5 9 9 9 9 9 9 9
10 6 2 0 0 . 1 3 3 3 3 3 3 2 0 ,1 3 3 3 3 3 3 2
10 6 2 1 0 . 6 6 6 6 6 6 5 7 0 . 5 3 3 3 3 3 2 6
10 6 2 2 0 . 9 9 9 9 9 9 9 0 0 ,3 3 3 3 3 3 3 2
10 6 3 0 0 . 0 3 3 3 3 3 3 2 0 .0 3 3 3 3 3 3 2
10 6 3 1 0 .3 3 3 3 3 3 2 6 0 . 2 9 9 9 9 9 9 4
10 6 3 2 0 .8 3 3 3 3 3 2 6 0 .5 0 0 0 0 0 0 0
10 6 3 3 0 . 9 9 9 9 9 9 9 0 0 ,1 6 6 6 6 6 6 3
10 6 4 0 0 , 0 0 4 7 6 1 9 0 0 .0 0 4 7 6 1 9 0
10 6 4 1 0 , 1 1 9 0 4 7 5 8 0 .1 1 4 2 8 5 6 9
10 6 4 2 0 .5 4 7 6 1 8 9 8 0 . 4 2 8 5 7 1 4 0
10 6 4 3 0. 92857122 0 .3 8 0 9 5 2 2 5
10 6 4 4 0 . 9 9 9 9 9 9 7 8 0 .0 7 1 4 2 8 5 5
10 6 5 1 0 .0 2 3 8 0 9 5 1 0 .0 2 3 8 0 9 5 1
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S am p le P a g e s  fro m  the H y p erg eo m etr ic  T ab le  (continued)

N N*

10 6
10 6
10 6
10 6
10 6
10 6
10 6
10 6
10 6
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 7
10 8
10 8
10 8
10 8
10 8
10 8
10 8
10 8
10 8
10 8
10 8
10 . 8
10 8
10 8
10 8

K*

5
5
5
5
6 
6 
6 
6 
6 
1 
1 
2 
2 
2 
3 
3 
3
3
4 
4 
4
4
5 
5 
5
5
6 
6 
6 
6

2
2
2
3
3
3
4 
4
4
5 
5
5
6
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X P X P X *

2 0 .2 6 1 9 0 4 7 4 0 .2 3 8 0 9 5 2 2
3 0 .7 3 8 0 9 5 1 5 0 .4 7 6 1 9 0 4 0
4 0 . 9 7 6 1 9 0 3 7 0. 23809522
5 0 ,9 9 9 9 9 9 8 9 0 .0 2 3 8 0 9 5 1
2 0. 071 42855 0 .0 7 1 4 2 8 5 5
3 0 .4 5 2 3 8 0 8 0 0 . 3 8 0 9 5 2 2 5
4 0 .8 8 0 9 5 2 1 9 0 . 4 2 8 5 7 1 4 0
5 0 .9 9 5 2 3 7 8 8 0 . 1 1 4 2 8 5 6 9
6 0 .9 9 9 9 9 9 7 8 0 .0 0 4 7 6 1 9 0
0 0 .2 9 9 9 9 9 9 9 0 .2 9 9 9 9 9 9 9
1 0 .9 9 9 9 9 9 9 5 0. 69999996
0 0 . 0 6 6 6 6 6 6 6 0 . 0 6 6 6 6 6 6 6
1 0 . 5 3 3 3 3 3 2 9 0 . 4 6 6 6 6 6 6 3
2 0. 999 99993 0 . 4 6 6 6 6 6 6 3
0 0 . 0 0 8 3 3 3 3 3 0 . 0 0 8 3 3 3 3 3
1 0 ,1 8 3 3 3 3 2 9 0 . 1 7 4 9 9 9 9 6
2 0 .7 0 8 3 3 3 2 9 0 .5 2 5 0 0 0 0 0
3 0. 99999992 0. 29166663
1 0 .0 3 3 3 3 3 3 2 0 .0 3 3 3 3 3 3 2
2 0 . 3 3 3 3 3 3 2 6 0 .2 9 9 9 9 9 9 4
3 0 .8 3 3 3 3 3 2 1 0 . 4 9 9 9 9 9 9 5
4 0 .9 9 9 9 9 9 8 4 0 . 1 6 6 6 6 6 6 3
2 0 . 0 8 3 3 3 3 3 2 0 . 0 8 3 3 3 3 3 2
3 0 .4 9 9 9 9 9 9 8 0 . 4 1 6 6 6 6 6 6
4 0. 916 66663 0 . 4 1 6 6 6 6 6 6
5 0 . 9 9 9 9 9 9 9 6 0 ,0 8 3 3 3 3 3 2
3 0. 16666663 0 . 1 6 6 6 6 6 6 3
4 0. 66666658 0 . 4 9 9 9 9 9 9 5
5 0. 966 66653 0 . 2 9 9 9 9 9 9 4
6 0. 99999984 0 . 0 3 3 3 3 3 3 2
4 0 .2 9 1 6 6 6 6 3 0 .2 9 1 6 6 6 6 3
5 0 .8 1 6 6 6 6 6 3 0 . 5 2 5 0 0 0 0 0
6 0. 99166659 0 . 1 7 4 9 9 9 9 6
7 0. 99999991 0 . 0 0 8 3 3 3 3 3
0 0 .1 9 9 9 9 9 9 7 0 .1 9 9 9 9 9 9 7
1 1 . 0 0 0 0 0 0 0 3 0 .8 0 0 0 0 0 0 7
0 0 . 0 2 2 2 2 2 2 2 0 .0 2 2 2 2 2 2 2
1 0 .3 7 7 7 7 7 7 6 0 .3 5 5 5 5 5 5 3
2 1 .0 0 0 0 0 0 0 1 0. 62222227
1 0 . 6 6 6 6 6 6 6 6 0 .0 6 6 6 6 6 6 6
2 0 .5 3 3 3 3 3 2 9 0 . 4 6 6 6 6 6 6 3
3 0, 999 99993 0 . 4 6 6 6 6 6 6 3
2 0 . 1 3 3 3 3 3 3 2 0. 13333332
3 0 . 6 6 6 6 6 6 5 7 0 . 5 3 3 3 3 3 2 6
4 0 . 9 9 9 9 9 9 9 3 0. 33333336
3 0. 22222221 0. 22222221
4 0 .7 7 7 7 7 7 8 1 0. 55555560
5 1 .0 0 0 0 0 0 0 1 0. 22222221
4 0 .3 3 3 3 3 3 3 6 0. 33333336
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Sam ple P a g e s  from  the H y p e rg eo m etr ic  T ab le  (continued)

N N* K* X P X P X *

10 8 6 5 0 86666661 0 . 5 3 3 3 3 3 2 6
10 8 6 6 0 99999996 0 ,1 3 3 3 3 3 3 4
10 8 7 5 0 46666673 0 ,4 6 6 6 6 6 7 3
10 8 7 6 0 93333346 0 . 4 6 6 6 6 6 7 3
10 8 7 7 1 00000013 0 .0 6 6 6 6 6 6 8
10 8 8 6 0 62222243 0 . 6 2 2 2 2 2 4 3
10 8 8 7 0 97777797 0 .3 5 5 5 5 5 5 3
10 8 8 8 1 00000018 0 ,0 2 2 2 2 2 2 2
10 9 1 0 0 09999998 0 .0 9 9 9 9 9 9 8
10 9 1 1 0 99999995 0 .8 9 9 9 9 9 9 7
10 9 2 1 0 19999997 0. 19999997
10 9 2 2 1 00000003 0 .8 0 0 0 0 0 0 7
10 9 3 2 0 29999999 0. 29999999
10 9 3 3 0 99999995 0. 69999996
10 9 4 3 0 39999992 0 .3 9 9 9 9 9 9 2
10 9 4 4 0 99999992 0. 59999999
10 9 5 4 0 50000004 0 .5 0 0 0 0 0 0 4
10 9 5 5 1 00000009 0 .5 0 0 0 0 0 0 4
10 9 6 5 0 59999999 0 . 5 9 9 9 9 9 9 9
10 9 6 6 0 99999992 0 , 3 9 9 9 9 9 9 2
10 9 7 6 0 69999996 0 . 6 9 9 9 9 9 9 6
10 9 7 7 0 99999999 0 .3 0 0 0 0 0 0 3
10 9 8 7 0 80000018 0 . 8 0 0 0 0 0 1 8
10 9 8 8 1 00000010 0 , 1 9 9 9 9 9 9 4
10 9 9 8 0 89999984 0 .8 9 9 9 9 9 8 4
10 9 9 9 0 99999982 0 .0 9 9 9 9 9 9 8
11 1 1 0 0 90909091 0 .9 0 9 0 9 0 9 1
11 1 1 1 0 99999998 0 .0 9 0 9 0 3 0 7
11 2 1 0 0 81818181 0 .8 1 8 1 8 1 8 1
11 2 1 1 0 99999998 0. 18181816
11 2 2 0 0 65454542 0 .6 5 4 5 4 5 4 2
11 2 2 1 0 98181814 0. 32727272
11 2 2 2 0 99999995 0 .0 1 8 1 8 1 8 1
11 3 1 0 0 72727271 0. 72727271
11 3 1 1 0 99999997 0. 27 272726
11 3 2 0 0 50909089 0. 50909089
11 3 2 1 0 94545452 0 .4 3 6 3 6 3 6 2
11 3 2 2 0 99999996 0 .0 5 4 5 4 5 4 5
11 3 3 0 0 33939391 0. 33939391
11 3 3 1 0 84848481 0 .5 0 9 0 9 0 9 0
11 3 3 2 0 99393935 0 . 1 4 5 4 5 4 5 5
11 3 3 3 0 99999996 0 . 0 0 6 0 6 0 6 0
11 4 1 0 0 63636363 0 . 6 3 6 3 6 3 6 3
11 4 1 1 0 99999999 0 .3 6 3 6 3 6 3 7
11 4 2 0 0 38181816 0 . 3 8 1 8 1 8 1 6
11 4 2 1 0 89090901 0 . 5 0 9 0 9 0 8 5
11 4 2 2 0 99999991 0 . 1 0 9 0 9 0 9 0
11 4 3 0 0 21212120 0 .2 1 2 1 2 1 2 0
11 4 3 1 0 72121204 0 . 5 0 9 0 9 0 8 5
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