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TECHNICAL REPORT NO. 3 

THE ACTUAL AND POTENTIAL ASSOCIATION 
OF IDEAS IN INFORMATION SYSTEMS 

In Technical Report Nc. 1 we considered i.he problem of the 

relation of the number of possible associations of ideas in an in- 

formation system to the actual :::.•>'  of associations. 

In an information system of R ?rms( the number of possible 

associations (using only one mode oi  association, namely, logical 

conjunction) is 2"-!; but we recognize intuitively that there is 

a amen smaller number of actual associations. Suppose in a system 

of information using 5000 terms to analyze s< collection of docu- 

ments, no individual document required more than 10 terns for a 

complete analysis of its contents. It would follow that any asso- 

ciation of 11 terms would be an empty function, i.e., there would 

be no information in the system corresponding to any association 

of 11 terms. This does not give us the number of actual associa- 

tions, but it sets an upper limit to the number of possible fuvic- 

tiic.s *7hieh &.it»i0i"jh still very large is much smaller than 2-1. 

The number of possible associations of 10 terms in a system 

cf 5000 terms is, of course 

5000 x 4999 x 4998 4991 
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The magnitude of this number is approximately ? •  '• • , 

2 x 10° 
Sin*.e the number of maximum sized  associations in a sjstem of in~ 

formation may be less but can never be more than the number --\ 
elO „ 1C£0 

documents In the system; the system would have to cover * •  *r 
2 x 106 

documents in order to exhibit this number of actual associations 

of 10 terms* If not aii possible associations of 10 terms are 

actual, then not all possible associations of % 6, 7* etc. 

tsrmi will be actual» 

Hence, in terms of the conditions we have established so 

far we can conclude: 

1* There will be no associations longer 
than 10 terras: and 

2. Not all associations of 10 or less terms 
will be actual. 

Wd can establish an equivalence between tfce number of maxi- 

mum sized associations and the number of documents An the system 

by assuming that each document in the system is analyzed into an 

association of 10 term* and thai each association cf 10 terms is 

unique; that ii to «<ay» two items might be analysed into 9 identical 

terms, but the tenth term will serve te distinguish the analysis of 

any ('locuatent from §11 the ethers* Tfeas, If there are 50,000 dossi- 

ments in the system, there will be 50,000 different associations of 

10 terms* We can also calculate the maximum and minimum number of 

different associations of 1 term, 2 terms, 3 terms, etc* IT.  fae-h a 

system* 

The number of associations of 1 term, 2 ttre§4 3 terras, 

4  terms, etc* in a set of 10 terms is again 2n-i or 1023* This 
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neans that a single document represented by an association of 10 

terns represents 1023 different sets of associations. Jf each 

set, of association? were unique, tha number &f associations in 

the svstes would then be 50,000 x 1023. But, we know from our 

conditions that this isn't true, since, if there are only 5,000 

terns in the system, some of th« stsocistions in one set will be 

equivalent to associations in other sets* Consider, for example, 

the following sets of associations: 

ABCDEFGHIJ 

ABCDEFGHIK 

Each set represents 2~~-l or 1023 associations, but 2^-1 associa- 

tions will be common to the two sets. Hence, the number of differ- 

ent associations t». these two sets is equal to (210-1)+ j2*°-2?7. 

The condition under which we will have the minimum number 

of associations is, of course, the condition of the maximum degree 

of eotmon terms in each combination of ten terms,, If we varied 

our initial conditions and supposed that there were 50,009 terns 

in our system used to analyze 50,000 documents, then the formula 

for the minimum number of associations would be 

1023* ^9,999 x tt10-^ 

This formula is for the condition in which all 50,000 

documents have 9 terms *.; common and differ by only one term and 

requires, as we have seid, 50,009 terms. With only 5000 terms we 

can have only 4991 documents having v terms in common; for these 
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4991 documents the number of associations will be 

:C23 * #990 x (210 - 29l7 
5000 

But It if possible in a system of 5000 terms to have "Tf""" abso- 

lutely unique combinations of 9 terms. Each of these unique 

sets of 9 terms ean be varied 4991 times by the addition of an 

additional leia. To provide for our 50,000 documents with a mini- 

mum number of associations, we need utilise only 10 set*, each «f 

which includes 4991 combinations differ£«g by one term. Our formula 

then Is 

10 x £1023 • &WQ x (210 - 2927$ 

This number is roughly 25,000,000, which is the minimum number of 

associations in a system of 50,000 documents and 5,000 terra*, whtca 

each document is uniquely indexed and all documents are indexed by 

10 term?s We need not attempt to calculate the maximum, si«ee we 

Jrnew that it will be less than 50,000,000 or ^0,000 x (2* - ijT 

snri is ©f the same order cf magnitude as the minimum. 

Th% magnitude of the minimum is significant because it in- 

dicates that mechanization cannot take the form of recording and 

searching for each one of the 25,000,000 associations ss individual 

entities on a punched card or even a magnetic drum. 

It will be recalled that we began this investigation with 

the realization that if we mechanized the manipulation of terms 

rather than documents, the number of elements to be handled by 

our machine is appreciably reduced. Now we see that our terms 
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.-?•*• ar  alarming nuiaber of association*  nr*a the piob'r* 

9M »*•' Including all associations virtually or pcttntJaUy 

•«£ttal!f»   I* ;•«%» what should bu Bgchaitlefi ia the 

»2 sMftionary Is the presentation of nay asioela?ica i* 

.eat i**o**gh the manipulation of a much 8«*Hrr lumber of 

*, rathe? than the actual storage and ataftiwitaiioa cf all 

""."„:.:!»?«•   The implications sad elaboialloc «f tals cos- 

U bo presented la subsequent reports. 
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