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Introduction

Data Theory
The data crawled from the websites may contain only a part of
ground truth as well as many noises.
Allows high quality data to have more influences on the generation
model and reduces the effect of noisy data

A

G
D

1

Data Selection :
D ⇒ G

∩
D

Data Augmentation :
D ⇒ G ?
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Data Selection

Main idea
Data (subset) Selection / Regularization : exclude or reweight the noisy
data.

Given a dataset DDD, we
suppose that:

f(Mθθθ,DDD′) ⩾ f(Mθθθ,DDD),
s.t. ∃ DDD′ ⊂ DDD

where Mθθθ refers to
non-convex models with

parameters θθθ
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Methods

1 Statistic weights†

2 Loss-based weights∗

3 Classification weights∗

4 Self-paced learning (SPL & SPCL)‡

ℓw(x, y, θθθ) = w(y|x)ℓ(x, y, θθθ)

†Effective, domained by prior knowledge
‡Complex, consider both prior knowledge & learned information
∗Unreliable

Yahui Liu (NLP Group) Paper Reading July 3, 2018 4 / 17



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

Statistic weights

Statistical features1:
similarity frequency
sentence length

Formulation
E(y) = e−af(y)

f(y) = max{0,Count(D(y, yj) ≥ τ)− b}, j ∈ |C|
F(y) = e−c||y|−|ŷ||

(1)

Φ(y) = αE(y) + βF(y)

w(y|x,R,C) = Φ(y)
maxr∈R{Φ(r)}

(2)

1Liu Y. et al, Toward Less Generic Responses in Neural Conversation Models: A Statistical Re-weighting Method,
submitted to EMNLP 2018

Yahui Liu (NLP Group) Paper Reading July 3, 2018 5 / 17



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

Statistic weights
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Statistic weights

Reducing about 30% generic responses
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Loss-based weights

Formulation
For a generative model, ℓi = L(yi,Gθθθ(xi)), the weight for the i-th pair
example (xi, yi) is:

wi = max(0, 1 − 1
λ
ℓi) (3)

or

wi = (1 − e−ℓi)γ (4)

Completely dominated by the training loss, the learning may
be prone to overfitting
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Classification weights

Learning to Converse with Noisy Data: Generation with Calibration1

RUBER: An Unsupervised Method for Automatic Evaluation of
Open-Domain Dialog Systems2

Main Idea
For each instance in training set, we employ a calibration network to
produce a quality score for it, then the score is used for the weighted
update of the generation model parameters.

1Shang M. et al. Learning to Converse with Noisy Data: Generation with Calibration, IJCAI 2018
2Tao C. et al. RUBER: An Unsupervised Method for Automatic Evaluation of Open-Domain Dialog Systems, AAAI 2018
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Classification weights
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Classification weights

Triplet loss1 & Negative Sampling

∥f(xa
i )− f(xp

i )∥
2
2 + α < ∥f(xa

i )− f(xn
i )∥2

2 (5)

⇒ max{∆− fc(Q,R) + fc(Q,R−), 0} (6)

1Schroff F. et al. FaceNet: A Unified Embedding for Face Recognition and Clustering, CVPR 2015
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Classification weights

Yahui Liu (NLP Group) Paper Reading July 3, 2018 12 / 17



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

Classification weights

Data Distillation for Controlling Specificity in Dialogue Generation1

Main Idea
Removing training examples that are closest to the responses most
commonly produced by the model trained from the last round and then
retrain the model on the remaining dataset.

1Li J. et al. Data Distillation for Controlling Specificity in Dialogue Generation, arXiv 2016
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Classification weights

Method
Decoding a subset of the training set, 1 million respinses in total.
A response is considered generic if its frequency of occurrence exceeds
a threshold.
Collecting a list of most common responses, denoted by L.

R(e) = max
e′∈L

cos(e, e′) (7)
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Classification weights

Yahui Liu (NLP Group) Paper Reading July 3, 2018 15 / 17



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

Self-paced learning

Next Week
Self-Paced Curriculum Learning1

MentorNet: Regularizing Very Deep Neural Networks on Corrupted Labels2

min
θθθ,w∈[0,1]n

F(θθθ,w) =
1
n

n∑
i=1

wiL(yi,Gθθθ(xi)) (8)

1Jiang L. et al. Self-Paced Curriculum Learning, AAAI 2015
2Jiang L. et al. MentorNet: Regularizing Very Deep Neural Networks on Corrupted Labels, arXiv 2017
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Thanks!
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