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In Technical Report Nc, 1 we considered the problem of the
relaticn of the number of possible associations of fdeas ia an in-
formation system to the actual ..o of assocla;ions.

in an information system of » - =rms, the number of possible
associations {using only one mode of :c<sociation, namely, logical
conjunction} is 29,1 hut we recognize intuitively that there is
& wuch smaller number of actual associations, Sunpose in a system
of informstion using 5000 terms tv anslvze @ collection of docu-
ments, o individual document required more than 10 terms for a
complete analysis of its contents, It would follow that any asso-
ciatfon of 11 terms would be an empty function, i.e., there would
be ne information in the system corresponding to any association
of 1! terms, This does not give us the number of actual assnclz-
tions, but it sets an upper limit to the number of pessible fuuc-
tiv..3 “hich githopgh still very large is much smaller than 2.1,

The number of possible associations of 10 terms in a system
ef 5000 terms is, of course-

S000 x 4999 x 4998 —e—a- 4991
10§
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Tne magnitude of this numher is approximately g———?a%gg— .
Sin~e the numhar of moximum sfized o2zscigtisns in a system of ina

formation may be iess but can never be more than the number =£
documents in the system; the system would have to cover 5_1-0__1_;200
documeats in order 1o exhibit this number of actual associa:ions
éf 10 terms, If not ail poszible associations of 10 terms are
tciual. then'hot all possible assoclations of &, 8, 7, etc.
torms will be actual,

Heiice, in terms of the conditions we have established so

far we can conclude:

1. There will be no associations longer
than 10 terms; and

2. %ot all associations of 10 or les:z terms
will be actual,

¥a can estabifsh an equivalerce betwesen tie number of maxi-
mum sized asscciations and the number of documents in the sysiem
by azsuming that each decument in the system is analyzed fnto an
ascociation of 10 terms and thai each assocfaticn &£ 10 terms is
unigues that ie to say, two items might be unalyzed into 9 1dertica!
terms, but the tenth term will serve to distinguish the analysis of
uny'éocﬁmant from all the others, Thus
ments in the system, theve will bs 55,000 different associations of
10 termg,. We can algo calculate the maximum and minimum number of
different asescistions of 1 term, 2 terme, 3 tarme sts, 'z fush @
systeii,

The number of assoclutlons of 1 term, 2 tevmz, 3 ierms,

4 terms, etc, in a zet of 10 terms i3 again 2"-i or 1023, This
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mesns that a single document represented by an association of 10
terms represents 1023 differant sets of associations, Ji each
3ot of arsociationr were unique, the number o€ associetions in
.:he Svzten would then be 50,000 x 1022, But, we know from vur
conditions that ¢his isn’t true, since, if there are only 5,000
-~ terms in the system, some of the stsociastions in one set will be
aquivnlént 20 associations in other sets, Consider, for exampie,
the following sets of assuciations:
ABCDEFGHT
ABCDEFGHIK

L]

Each set represents 2)0-1 or 1023 associations, but 29-1 assoste-
tions will be cormon to the two sets, Hence, the number of differ-
ent associations ir these two sets is equal to (210-1)+ /210.277,

' ~The condition under which we will have the minimum number
of gssociaticns is, of course, the condiiion of the maximum degree
of comwon terms in esch combination of ten ierms, If we varied
.our'initlal conditions and supposed that there were 50,00 tevyms
in our system uged to 2naiyze 50,000 documents, then the fermula
for the minimum number of associstions would be

1003+ /49,999 x (210.9)7
Tnis formula is for the conditicu in which all 50,000
documents have 9 terms :.. common and differ by only one term and
requires, as we have scid, 50,009 terms, WNith only 5000 terms we .

can have only 4991 dccuments having ¥ terms in common; for these
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4991 documents ths number of associstions will be
023 ¢ fd990 x 20 - 297
5000
But ft is possibls in a system of 5000 terms to ha"e ~§  abso-
lutely uniquc combinatiens of 9 terms, Each of theze unique
tets of G terms can be varied 499] times by the addiiion of an

sdd{tional sexrn, To provide for our 50,000 documents with a mini-

_®um number of assccisiions, we necd utilize only i0 seis, each of

whieh isciudes 4991 cembinations differiug by one term, Our formula
then is |

10 {lozs+ [A9ox @' - 277
This number is roughly 25,000,000, which is the minimum sumber of
associstions in a sysiem of 50,000 documenis and 5,000 terms, whin
each document is uaiquely indexed and all documents are indexed by

10 terms. NWe need not attemnt to caiculate the maximum, since we

10 .
¥now that it wiil be icss then 50,000,000 or /50,000 x (2° - 1)

and is of the same order of magnitude as the minimui,

The asgnitﬁde of the minimum %is significant because it {=-
dicates ihat mezhanization cannct take the form of recording and
seerziing for each one of thé 25,000,000 associations az individual
entities on a punched card.or even a magretic drum,

It wili be racailed that we began this investigation with
the veslization that if we mechanized the manipulation of terms
rather than documents, the.number of elements to he handled by

our machine s appreciably vediced, Now we see that our terme
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T8%e «r sisrming number of associatfons, snd the predlcR
spe 37 fmcluding all associutions virteally or potentially
~eiuelly, T Sest, what should bo mechaniesl in the
e fg'fi,ct!onafy fs the presemtation of uny ssioclaticn i%
o8 tororgh the manipulation of a much smeiler nuwher of
-%, rather than the sctual storsge and menipulation of gll

T iige The implications gsd elabviatios of tals con

-
aen®e

~-asvaw 711 be presented in subseguent raports,
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