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Theorem 2. Let ENr, EN; be any subsets of variables
such thatEN O Ny andEN; 2 N;. Then,

Vi ¢ Np & 3Zy € 9ENT\{Vi,T} | 2ENi\{Vi-,T}7
s.t. I(V;; T|Zy)

Proof. If a certificate of exclusion exists BN or in EN;,
then by Theorem 1V; ¢ Nr. Conversely, lef; ¢ N
and letG be the graph of any network faithful to the data
distribution. LetPar C Np \ {V;,T} C ENp \ {V;,T}

be the parents df in G, andPa; C N; \ {V;, T} C EN, \
{Vi, T} be the parents df; in G (notePar C N \{V;, T},
because we assuméf ¢ Nr; similarly for Pa;). If V; is

a non-descendant @f, thenI(V;;T|Par) by the Markov
Condition. Similarly, ifT" is a non-descendant &f, then
1(V;; T|Pa;). Either way, there exist a subsetEN, or

in EN; such that the independence holds. One of the two
cases has to hold because the network is acyclic. [





