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THE HYPERGEOMETRIC DISTRIBUTION IN STATISTICS

FISHER'S EXACT TEST
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have two passible levels and Lhe the count dain are dispayed in 3 table as below:

FACTOR 2

Level I Level?  Towad

Level 1 & b at+h
FACTOR 1

Level 2 € & c+d

“Total ate  b+d N

Now, our assessment will be based on the sssumption ihat, if a6 amociation beswres Row sad Columa
classification exists, then we may regerd sll allovations of sbstcvations o cells 8 equally Vkely, subject
ta the coustraint thas the Row and Column Totals are hxed. Qur interest wil] 16 b calculating the
prohability of shserving o psrticular configusation of rble anbziee. First, we wish to taake pur sosemorens
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formed, respeotively, by swapping Rows, Colununs, and Rews and Columns in {be original table, as
identical. Without lnas of generality, we assume that the origina! tabls it the one of the four in which
the Rrst Row Total is less than or equal to the Second Row Tolal {a + b < ©+d), and the first Column
Tolal is less than ar equal 4o the Second Column Total (z+e 5 &+d). Denste this table by the veclor
{a,b,¢, ] for thm entrits to cells 12,3 and 4 in the teble. B

Using o classical probability approach, we know that Lhe Probability of observing the table [a, 8, 6,4
i reinror in the usual notation, where 7 i the number of ways of allocating observations te the
tabie 5o that the tespective cell entties ave a,b,c,d, and nizgr it the nurmber of ways of allocating the
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2nd the Columa Totals are &+ ¢ and b+ d.
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