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Layer-wise relevance propagation (LRP)
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Can calculate the relevance between two arbitrary neurons

Measures/visualizes how much each pixel is related to the
final classification




Goal

e To quantify and visualize the relevance between a neural
network layer and contextual word vectors(source & target
word embeddings)

Offers more insights in interpreting how target words are
generated
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Calculating Neuron-Level Relevance

Base case: (relevance of v to itself)

TU%U = U for any neuron v v B [

Recursive case: (relevance of u to v)

u @ [
Tuv = E Wy—zT2<+v for any neurons u, v . OO :
2€0OUT (u) W

y B[

OUT(u) comprises all u's directly connected descendant
neurons in the network.




Calculating Weight Ratios
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Wu,vu is the weight of u to v in the existing neural network

IN(u) comprises all u’s directly connected ancestor
neurons in the network.



Putting things together

Sum up 7.« and get vector-level relevance Ru«v
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Generate and normalize relevance vector 12y as a sequence
of Rucv for all related contextual word vectors
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Application

Help debug attention-based NMT systems

Word omission
Word repetition
Unrelated words
Negation reversion
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Word omission

nput | BRI RGED H XSS A FIREERE

Pakistani president Musharraf wins votes of

Reference . .
confidence in senate and house

Pakistani president win over democratic vote of

Output '
WP confidence in senate (missing words)
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Word repetition

Input | KEIAAE EBHIRIENES, BILEAERES

In history, Americans have the tradition of honesty and

Reference would not hesitate to admit their mistakes

In the history of the history of the history of the
Output | Americans, there is a tradition of faith in the history of

mistakes
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Unrelated words

Input | HEREWHI—TEENTERERAFX R

One of the top agendas of the meeting is to discuss

Reference the transatlantic relations

Output | A key topic of the meeting is to forge ahead
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Negation reversion

Input | FEERETFER, IR T ELARE, B LAHELE

Without solving the issue of subsistence, there will be
Reference | no development to speak of , let alone sustainable
development

If we do not solve the problem of living , we will talk
Output |about development and still less can we talk about
sustainable development




will |,

it

%
talke

about, ,development 5

Ts £y &Ko will, talk;

not

development



we will |, talk 3 about, ,development 5

Q14
RCM 4

Rsu
R’y14

§i6 1)*&7 Zzg _t9 ﬁ@lo Willlz talk13
talke  not development



Thank you



