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The information contained in M is H(M). The information con-
tained in the .S, taken separately is ZH (S«). Except in the case

where there is no interaction at all between the different sub-
systems, the second of these two expressions will be larger than
the first, because some information will, as it were, be counted
more than once. As a result, we may use the difference between

the two expressions, {[ZH (Sa)] — H(M)} as a measure of the

strength of the connections severed by the partition m.1* The larger
it is, the stronger the connections severed are. The smaller it is,
the weaker the connections are, and the less information transfer
there is across the partition. The value of this difference is given by

02 0?
{(S1+' ! '+S,,) log2+5&§mvﬁz—mlog2— 2;{1},-,'2};

where the sum 2 is taken only over pairs 4,7, which are wholly
81,8,
contained in one of the S,. The difference, or redundancy, of the

partition is therefore £06? Ew,-"’, where the sum is taken over all
links 77 cut by the partition .
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As it stands the redundancy 46 Zv.-f does not give us a fair

basis for comparison of different 7. Each 7 belongs to a certain
“partition-type.” That is, the subsets it defines have 51,52, * * * su
variables respectively, and the collection of numbers {s1,s2, * - * 5.}

“defines the partition-type. The value of E v, will tend to be lower

for some partition-types than others.
To normalize the redundancy, we now compute the expected
value and variance of 21/,-,2 as a function of the partition-type,

given a random distribution of ! links among the $m(m — 1)
possible spaces for links provided by m vertices. (For the sake of
simplicity we shall assume that no space can hold more than one
link, i.e., » = 1, so that »;; = 0 or 1). If all distinguishable dis-
tributions of the / links are equiprobable, the expected value and
variance of Ev,, will depend on four parameters. Two of them

are constant. The first, /, is the number of links in L. The second
ly, is the number of possible spaces to which links might be as-

m(m —
2

signed. It is given by ly = 1. The other two parameters

depend on the partition . The first, /o™, is the number of the /o
potential spaces which are cut by the partition , i.e., the number
of vertex pairs in which vertices come from different subsets of the
partition. This depends on the partition-type of m, and is given by
L = Es,sp, where s, is the number of variables in S.. We note

that l;™ € lo. The second of these parameters, I7, is the number of
actual links cut by the partition . This is given by I" = Z | vii |-

Of course I* < .
We consider first the expected value of E Vi = E(E v,-,-”). Since

the v,; are independent we may write
E(Yvi?) = LE@:) = WE@:),
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where E(»;?) is the expected value of v;;* for some one fixed space
spanning two points ,;.

Cleasly E(if) = i,

so this reduces to -

which depends on the value of /," and so on the partition-type of .
Let us now consider the variance of EV.-,’. 14

Var (Zvit) = B[ (L ve)] - [E(Zvet) ]
We already know the value of the second term. As for the first:
B{(5n)'] = E[Svit + 25 v

Since we have arranged to take v;; as positive, =0 or 1, we have
vif* = vi* = v;; and hence:

Var (zv,-;”) = E(ETV.-,-) + 2E(§ v,-,-u,,;) - [E(gvﬁ)]’.

Let us consider two fixed spaces ¢ and /.
Now

E@ir) = 0-pWipia = 0) + 1 p(vsjvma = 1)
= piyi = 1)
l—1
lo h—1 lo(lo - 1)
E(Yivm) = $m(om — 1) - Eipn)

-1

o %lo'(lo B 1) l (l o 1)

This gives us

vae (§o) = 5t = M0 (5
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