Submodular Optimization-based
Diverse Paraphrasing
and
its Effectiveness
in Data Augmentation

Ashutosh Kumar*! Satwik Bhattamishra*? ! Manik Bhandari’ Partha Talukdar’
! Indian Institute of Science, Bangalore, India
2 Birla Institute of Technology and Science, Pilani, India
{ashutosh, ppt} @iisc.ac.in, {satwik55, mbbhandarimanik } @ gmail.com

FOA ST BA
5 - HAHIRE M1

2019/09/28 B ENLPRI£ 22019 1



Iweg

B AAOXshSEnc-Declic KDKkEDEWRZ XN ZEB S

AHNX s — Encoder —— Decoder —

ity

HHY

S

= WA X

=\ vk

5% . Data augmentation, WEI—Y TV~
ERKDZIHRMEDH DF WVRZ X Z T
FE . LEYV2T7EHEEKRILELTERL

A REFRK D BHITTDUCERN D EIRIA =

2019/09/28

HRT B &I
Data Augmentation DR #REE

B ENLPRI£ 22019 2



I%@@Amﬁ

SOURCE — how do 1 increase body height ?
REFERENCE  — what do 1 do to increase my height ?

— how do 1 increase my height ? " 4
BEAM —how do i increase my body height ? XKD B Z1k
SEARCH — how do 1 increase the height ?

— how would 1 increase my body height ?

— how could 1 increase my height ?
DIPS — what should 1 do to increase my height ?
- (OURS) — what are the fastest ways to increase my height ?
—1s there any proven method to increase height ?
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“Where can |
get that movie?”

‘Where’ ‘can’ YI* <eos>
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Algorithm 1: Greedy selection for submodular opti-

mization (Cardinality constraint)

et 1 FidIFATIEBHL O
. 23, 5 S BEEE
Submodular Function: HE2 2 THA

1|S < 0
2| N <V S={M6XT7—KU
3| while | S| < k£ do S| =k&ERDET
4 r* <— argmax, .y F B CER%E
5 S+ SuU{z*} 1 D9 DEPLTWNL
6 N < N\ {z*}
7 end i A B A 1S
s return S X = argmaxycy F (X)) DEEEZ 15 5
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B F(X)=AL(X,s)+ (1 -21)D(X)
— L(X,s) : FidelityO Rz I ERHEH
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B FX)=AL(X,s)+ (1 —-2A)DX)
B Diversity : D(X) = D;(X) + D,(X)
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I@EIE@% LR Z DQuality : Diversity

B ZMIEIE  N-distinct
B Dataset:

— Quora-guestion pair dataset
— Twitter URL paraphrasing dataset

Quora-Div
Model 1-distinct 2-distinct 3-distinct 4-distinct

SBS 12.8 24.8 35.3 46.6

VAE-SVG (Gupta et al., 2018) 15.8 22.5 27.6 31.8
DBS (Vijayakumar et al., 2018) 17.9 33.7 44.8 54.9
DPP 17.1 34.4 49.1 62.6

SSR 16.6 32.8 47.1 60.7

DiPS (Ours) 18.1 37.2 52.3 65.3
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m FHfEE - BLUE, METEOR, TER-plus

B Dataset:

— Quora-question pair dataset
— Twitter URL paraphrasing dataset

Quora-Div
Model BLEUt METEORTY TERp/]
SBS 33.1 28.2 55.6
DBS (Vijayakumar et al., 2018) 30.9 28.3 57.5
VAE-SVG (Gupta et al., 2018) 334 25.6 63.2
RbM (Li et al., 2018) 294 29.5 62.5
DPP 30.5 279 57.3
SSR 28.7 26.8 58.7
DiPS (Ours) 35.1 29.7 53.2

FidelityZ 873109 [C X Z &R
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I’I‘ﬁ%IE@Data Augmentation:

B Transfer Learning T/ #EA=EDData Augmentation
& U THER

— EWBEZX XA/ E T /LIZQuora-Div question pairs ¢E&E
B [ntent-classification : YahoolL.31, SNIPS

B Question Classification : TREC

LogRegDA LSTM
Model Yahool.31 TREC SNIPS Yahool.L31 TREC SNIPS

NoAug 62.7 82.2 93.4 64.8 94.2 94.7
SBS 63.6 84.6 93.8 65.4 94.4 94.7
DBS 63.3 84.2 94.1 65.6 S 96.1

SynRep 63.7 85.2 93.9 65.3 93.6 5.5

ContAug 63.8 86.0 95.3 66.3 95.8 96.4
DiPS(Ours) 64.9 86.6 96.0 66.7 96.4 97.1

Data Augmentationic & D #&Em k£
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B EROFELDLEMERS WA Z LK

B Data-Augmentationic & D Intent-Classification &
Question Classification TERMEN RS 11z

B CodebRFFH:
— https://github.com/malllabiisc/DiPS
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