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Two of the main reasons that graphs, networks,
and diagrams offer useful representations for such a
wide variety of phenomena are that they display vi-
vidly the dependencies that exist among objects in
the domain and they distinguish direct from indirect
dependencies. In reasoning applications, this distinc-
tion facilitates the identification of information items
that have direct bearing on the task at hand and those
that can be ignored, given what we already know.

The theory of graphoids formalizes the construc-
tion of diagrammatic representations in which the
distinction between the relevant and the irrelevant be-
comes maximally explicit. The theory provides sym-
bolic machinery for deciding whether one relevancy
follows from others, whether one relevancy is medi-
ated by another, and whether we can capture a given
collection of relevance relations by graphs.

We start with a phenomenon in which it is im-
portant and feasible (yet expensive) to decide wheth-
er any given subset S of elements mediates the
dependence between two other groups of elements.
We then wish to compute and encode these mediated
dependencies explicitly, so as to avoid recomputing
them afresh for each new state of information. We
ask whether graphs offer an economical language for
encoding this information.

Although different applications invite different
definitions of dependence or relevance (e.g., proba-
bilistic dependence, database dependence, logical
relevance, physical interaction), the essence of
relevance can be identified with a structure common
to all applications. It consists of four axioms which
convey the simple observation that when we learn an
irrelevant fact, the relevance relationships of all other
propositions remain unaltered: any information that
was irrelevant remains irrelevant, and any informa-
tion that was relevant remains relevant. Su’uctures
that conform to these axioms are called graphoids.
Fortunately for us, graphs too (both directed and un-
directed) conform to the graphoids axioms (hence the
name) if we associate the sentence "X is irrelevant to
Y once we know Z" with the graphical condition "X
is separated from Y by the nodes corresponding to
Z." (A special definition of separation is required for
directed graphs.)

From this perspective, graphs, networks, and di-
agrams can be viewed as inference engines devised
for efficiently representing and manipulating
relevance relationships. The topology of the network
is assembled from a list of local relevance statements
(e.g., direct dependencies) and the graph ensures that
many of their implications are verified by simple
graphical procedures such as path tracing and path
blocking. It is these procedures that enable us to
determine, at any state of knowledge, what informa-
tion is relevant to the task at hand and what can be ig-
nored.

In summary, the theory of graphoids constitutes
a step toward an in-depth understanding of the role of
diagrams in reasoning, human as well as automated.
Over the past five years, we have obtained some fun-
damental results regarding the uniqueness, power,
and limitations of graphical representations. I hope to
be able to share these results at the Symposium.
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