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MODELLING AND ANALYSIS OF SOME RANDOM
PROCESS DATA FROM NEUROPHYSIOLOGY'

David R. Brillinger’, Statistics Department, University of California, Berkeley

ABSTRACT

Models, graphs and networks are particularly useful for examining statistical dependencies amongst
quantities via conditioning. In this article the nodal random variables are point processes. Basic to the
study of statistical networks is some measure of the strength of (possibly directed) connections between
the nodes. The coeficients of determination and of mutual information are considered in a study for
inference concerning statistical graphical models. The focus of this article is simple networks. Both
second-order moment and threshold model-based analyses are presented. The article includes
examples from neurophysiology.
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RESUMEN

Modelos graficos y redes son particularmente utiles para el examen de dependencias estadisticas entre

cantidades via su condicionamiento. En este trabajo las variables nodales aleatorias son procesos :
puntuales. Algunas medidas de la fortaleza de las conexiones entre nodos (posiblemente dirigidas) son i
basicas para el estudio de redes estadisticas. Los coeficientes de determinacién y la informacién

mutual son considerados en un estudio para inferencias concernientes a modelos graficos estadisticos.

El foco de este trabajo son las redes simples. Los dos momentos de segundo orden y sus umbrales,

basados en un analisis de modelos son presentados. El trabajo incluye ejemplos de neurofisiologia.
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1. INTRODUCTION

A
The work presented considers the use of . ... |, Auditery Cortex }
coefficients of determination, and of coefficients X ,
of mutual information as measures of the strength of ’
association of connections. Time-side approaches
are presented for the point process case.

Two empirical examples are presented. The first
refers to a time series derived from the intervals of a
single point process and is by way of introducing a
discussion of dependericy concepts. The data
involved are the firing times of a neuron of the sea
hare Aplysia californica. The second example refers
to collections of simultaneously firing neurons and
the problem is that of inferring the wiring diagram
amongst individual neurons and amongst particular
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regions of the brain. The nodes fall into groups and r
the structure or wiring diagram of the system is to be Modial | Verkrsi division
discovered. A box and arrow representation of the = d(‘MV‘)S‘O” Ly v
structure is given in Figure 1. . 4 t
Basic books discussing statistical graphical models J ’
inciude Cox and Wermuth [1998], Whittaker [1990], ]
Edwards [1995], Lauritzen [1996]. The paper has the aput
following sections: Coefficients of Determination, o
Mutual Information, Networks, Results, Discussion and Figure 1. A schematic diagram related to the auditory
Extensions. regions of the brain of the cat.
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