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Motivation
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Subtractive—gated long short—term memory

LSTM subLSTM
£, 00147 = o(Wxy + Rhy;—1 + b), o(Wxy + Rhy—1 + b),
Zy = tanh(Wx; + Rhy—1 + b), o(Wxy + Rhy—1 + b),
C; = Ci1 O +2; Oiy. Cir1 OFf +24 — iy,
h; = tanh(c:) © og. o(cy) — 0.
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Gradients analysis (subLSTM vs LSTM)

dEf dloss
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Experiments

 MNIST classification
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Experiments

* Language modelling

e FO[X| o2 HE 1 L2 LI E &,
« Penn Treebank dataset2l Wikitext—2 dataset2 °|&

 Test measure : Perplexity

perplexity = P(wy, ..., w,) /"

(a) Penn Treebank (PTB) test perplexity (b) Wikitext-2 test perplexity
size¢. subLSTM fix-subLSTM LSTM size subLSTM fix-subLSTM LSTM
10 222.80 213.86  215.93 10 268.33 259.80 271.44
100 91.46 01.84 88.39 100 103.36 105.06  102.77
200 79.59 81.97 74.60 200 89.00 94.33 86.15

650 76.17 70.58  64.34 650 78.92 79.49 7427




	Cortical microcircuits as gated-recurrent �neural networks��31th conference on NIPS, 2017
	Cortical microcircuits as gated-recurrent neural networks
	Cortical microcircuits as gated-recurrent neural networks
	Cortical microcircuits as gated-recurrent neural networks
	Cortical microcircuits as gated-recurrent neural networks
	Cortical microcircuits as gated-recurrent neural networks

