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The paper, “Estimation of the Network Structure Underling Partially Observed Signals
Using an Artificial Network Model” , consists of four chapters.

In Chapter 1, we explain a background and a goal of the study. Many methods have been
proposed to quantify the interaction of neuronal signals. These methods were developed to
evaluate the interaction among recorded signals in an isolated network. However, in order
to obtain a more complete picture of information processing in the brain, we need to consider
the influence from unobserved part of the network. In this paper, we present a novel approach
for estimating interactions between observed neuronal signals by theorizing that those
signals are observed from only a part of the network that also includes unobserved
structures.

In Chapter 2, we propose a variant of the recurrent network model that consists of both
observable and unobservable units. The observable units represent recorded neuronal
activity, and the unobservable units are introduced to represent activity from unobserved
structures in the network. The network structures are characterized by connective weights,
i.e., the interaction intensities between individual units, which are estimated from
recorded signals.

In Chapter 3, we show results of application of this model to multi—channel brain signals
recorded from monkeys. Estimated network structures were robust and physiologically
relevant. Furthermore, the network exhibited common features that portrayed cortical
dynamics as 1inversely correlated interactions between excitatory and inhibitory
populations of neurons, which are consistent with the previous view of cortical local
circuits. Our results suggest that the novel concept of incorporating an unobserved
structure into network estimations has theoretical advantages and could provide insights
into brain dynamics beyond what can be directly observed.

In Chapter 4, we summarize the paper and discuss about future plans.
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