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Introduction

Tasks in natural language processing can be cast as a question
answering problem:

Machine Translation ⇒ What is the translation into French?
Name entity recognition ⇒ What are the name entity tags in this
sentence?

Input sequences+Questions
↓

Dynamic Memory Network(DMN)
↓

Answers

State-of-the-art on multiple dataset:

Question answering(Facebook bAbI dataset)
Text classification for sentiment analysis(Stanford Sentiment Treebank)
Sequence modeling for part-of-speech tagging(WSJ-PTB)
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Intuition from Neuroscience

The episodic memory in humans stores specific experiences in their
spatial and temporal context.

Provide a vector representation to capture all relevant information
from input sequences and questions.
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Model Overview
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Input Module

ht = GRU(xt , ht−1), xt is embedding of tth word

output of this module is denoted as c, |c | = Tc

input is a single sentence:output all hidden states of RNN, |c | = Tc is
number of words
input is a list of sentences:concatenate, insert end-of-sentence tokens
and output hidden states at end-of-sentence tokens, |c | = Tc is
number of sentences

Ankit Kumar, Peter Ondruska, Mohit Ivyer, James Bradbury, Ishaan Gulrajani, Victor Zhong, Romain Paulus, Richard Socher (MetaMind)Ask Me Anything: Dynamic Memory Networks for Natural Language Processing
ICML, 2017Presenter: Tianlu Wang 8 /

22



Outline

1 Introduction

2 Dynamic Memory Network
Model Overview
Input Module
Question Module
Episodic Memory Module
Answer Module

3 Experiments
Compared to baselines
Qualitative Example

Ankit Kumar, Peter Ondruska, Mohit Ivyer, James Bradbury, Ishaan Gulrajani, Victor Zhong, Romain Paulus, Richard Socher (MetaMind)Ask Me Anything: Dynamic Memory Networks for Natural Language Processing
ICML, 2017Presenter: Tianlu Wang 9 /

22



Question Module

qt = GRU(xQt , qt−1), xQt is embedding of tth word in the question

output the final state of recurrent network, noted as q
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Need for Multiple Episodes

In every iteration:(note it is c, not ct)

c(input sequence)+ q(question)+ mi−1(previous memory) ⇒
e i (episode memory)
mi = GRU(e i ,mi−1)

why we need multiple episodes?
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Attention Mechanism

gating function: g i
t = G (ct ,m

i−1, q), output a scalar score

G (c ,m, q) = σ(W (2)tanh(W (1)z(c ,m, q) + b(1)) + b(2)), 2-layer nn

z(c ,m, q) = [c ,m, q, c ◦q, c ◦m, |c−q|, |c−m|, cTW (b)q, cTW (b)m]

output is a scalar score g i
t for every ct in c
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Memory Update Mechanism

episode vector is the final state of GRU

hit = g i
tGRU(ct , h

i
t−1) + (1− g i

t )hit−1 (1)

e i = hiTc
(2)

mi = GRU(e i ,mi−1) (3)
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Answer Module

A GRU whose initial state is initialized to the last memory a0 = mTM

yt = softmax(W (a)at) (4)

at = GRU([yt−1, q], at−1) (5)

Ankit Kumar, Peter Ondruska, Mohit Ivyer, James Bradbury, Ishaan Gulrajani, Victor Zhong, Romain Paulus, Richard Socher (MetaMind)Ask Me Anything: Dynamic Memory Networks for Natural Language Processing
ICML, 2017Presenter: Tianlu Wang 16

/ 22



Outline

1 Introduction

2 Dynamic Memory Network
Model Overview
Input Module
Question Module
Episodic Memory Module
Answer Module

3 Experiments
Compared to baselines
Qualitative Example

Ankit Kumar, Peter Ondruska, Mohit Ivyer, James Bradbury, Ishaan Gulrajani, Victor Zhong, Romain Paulus, Richard Socher (MetaMind)Ask Me Anything: Dynamic Memory Networks for Natural Language Processing
ICML, 2017Presenter: Tianlu Wang 17

/ 22



Compared to baselines
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Qualitative Examples
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