Cornell University
Library

Search or Article-id

arXiv.org >cs > arXiv:1107.1222

We gratefully acknowledge support from

the Simons Foundation
and member institutions

(Help | Advanced search)

Computer Science > Information Theory

On the information-theoretic
structure of distributed
measurements

David Balduzzi (MPI for Intelligent Systems)
(Submitted on 6 Jul 2011 (v1), last revised 31 Jul 2012 (this version, v2))

The internal structure of a measuring device, which depends on what its
components are and how they are organized, determines how it categorizes
its inputs. This paper presents a geometric approach to studying the internal
structure of measurements performed by distributed systems such as
probabilistic cellular automata. It constructs the quale, a family of sections of a
suitably defined presheaf, whose elements correspond to the measurements
performed by all subsystems of a distributed system. Using the quale we
quantify (i) the information generated by a measurement; (ii) the extent to
which a measurement is context-dependent; and (iii) whether a measurement
is decomposable into independent submeasurements, which turns out to be
equivalent to context-dependence. Finally, we show that only indecomposable
measurements are more informative than the sum of their submeasurements.
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