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INDUCTIVE BIAS

Abnar, Samira (2020), https://samiraabnar.github.io/articles/2020-05/indist
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INDUCTIVE BIAS

Adapted from Finlayson, Sam (2020). https://sgfin.github.io/2020/06/22/Induction-Intro
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CONSERVATION LAWS

adapted from https://en.wikipedia.org/wiki/Addition
https://en.wikipedia.org/wiki/Newton%27s_cradle
https://www.iarai.ac.at
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MASS CONSERVATION
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LSTM

Olah, Chris (2015). Understanding LSTM networks.
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MC-LSTM

Inspired by Olah, Chris (2015). Understanding LSTM networks.
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MC-LSTM
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Input gate

Redistribution
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reference: 0.3, 0.4, 0.2, 0.0, 0.1, 0.4, 0.3, 0.1, 0.5, 0.2

MC-LSTM ON
ARITHMETIC
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reference: 0.3, 0.4, 0.2, 0.0, 0.1, 0.4, 0.3, 0.1, 0.5, 0.2

MC-LSTM ON
ARITHMETIC

length:    0.3, 0.4, 0.2, 0.0, 0.1, 0.4, 0.3, 0.1, 0.5, 0.2, 0.3, ...

range:     3.4, 4.4, 2.2, 0.1, 1.2, 4.4, 3.0, 1.5, 5.1, 2.8

count:     0.3, 0.4, 0.2, 0.0, 0.1, 0.4, 0.3, 0.1, 0.5, 0.2

combo:     3.4, 4.4, 2.2, 0.1, 1.2, 4.4, 3.0, 1.5, 5.1, 2.8, 3.7, ...
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MC-LSTM ON
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MC-LSTM ON
ARITHMETIC

Input:

Output: 26 = 4 + 8 + 1 + 5 + 1 + 7
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MC-LSTM ON
ARITHMETIC
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MC-LSTM ON
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MC-LSTM ON
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TL;DR: MC-LSTM

⬛ LSTM + inductive bias
⬛ stochastic matrices for conservation
⬛ Better generalisation
⬛ Cell states easier to interpret
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