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Function of the hippocampus?

1. Context
2. Episodic/Declarative Memory
3. Reconfigurable memories

4. Cognitive mapping

*5.* Trace conditioning!!
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What does the hippocampus do?
The computational model is the

answer.

A recoding that serves neocortex
whose codes are suitable for:
context dependent, reconfigurable

sequence forecasting

Wilham B Levy. UNS2005 wecung talk. 771705
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The across trial and within
trial dynamic

DURING LEARNING

Why"?

H. M.; R.B.; etc.



Creating and Controlling
Fluctuations

1) chaotic, i.e., unpredictable
deterministic, activity fluctuations
2) random initialization of state space,
Z(0), at the beginning of each trial
3) quantal synaptic failures at
recurrent excitatory synapses, and
4) the relative strength of the external

iInputs.



a. Simplified Hippocampal Model
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b. Sparse, Random Recurrent Excitation
in CA3
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Table 1 A Minimal Hippocampal CA3 Model

1. Neurons are threshold elements with inputs that are
weighted and summed; the output is binary, a spike when
threshold is exceeded and no spike otherwise.

2. Most connections are excitatory.

3. Synapses modify associatively based on a local Hebbian
rule that is time-spanning between pre- and postsynaptic
activations and includes LTP and LTD-like proéesses.

. Recurrent excitation is sparse and randomly connected.

. Recurrent excitation is stronger than external excitation.

. One or more randomization processes exist.

Inhibitory neurons control activity, approximately.

. Activity is low but not too low.

Levy etal 2005 Neural Networks in press
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Summary of Network Computations

Somato-dendritic excitation/inhibition
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Definitions
yj netexcitation ofj
X; external input to
Z; recurrent input i
z; output of neuron
K; feedforward inhibition scaling constant
Kr feedback inhibition scaling constant
Ky resting conductance
¢ 10,1} variable of connectivity, kept constant once initialized
wj; the excitatory weight (synaptic strength), neuron i to j
€  rate constant of synaptic modification
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