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Problem Statement

* Pronouns are frequently omitted in pro-drop languages (e.g.,
Chinese, Japanese) especially in informal genres.

Novelty of Work

* We show that although NMT models advance SMT models on
translating pro-drop languages, there is still large room for

Genres Sents | ZH-Pro EN-Pro DP 'mprovement;
Dialogue | 2.15M | 1.66M 2.26M | 26.55% System | Baseline Oracle /\
Newswire | 3.29M | 2.27M 2.45M 7.35% SMT 30.16 3526 | +5.10
- NMT 31.80 36.73 +4.93

leads to significant challenges with respect to the

production of complete translations. Little attention has been paid to the problem within NMT. We
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DP Annotation and Generation Reconstructor Reconstructor-Augmented NMT
Annotation: as large parallel corpora are The reconstructor reads a Two independent reconstructors with their own
usually available, we automatically sequence of hidden states and the parameters, each of which reconstructs the
annotate DP using alignment information. labelled source sentence, and labelled source sentence from the encoder and
N mtne outputs a reconstruction score. decoder hidden states.
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e D Model Test A Model Error | Sub. Obj. Dum. | All
ata Baseline 31.80 Iy BASE Toal | 112 41 45 | 198
W P V| L] Baseline (+DPs) 3267 | +0.87/- \ ENC Fixed | 51 22 28 | 101
Data | 51— — 5 Zh  En Zh  En Zh  En + enc-rec 33.67 | +1.87/+1.00 A B
Train | 2.15M 12.1M  16.6M 1.66M  2.26M 151K 90.8K  5.63 7.71 + dec-rec 33.15 | +1.35/+0.48 + DEC New | 19 10 6 | 36
Tune | 1.09K 6.67K 9.25K 0.76K  1.03K 1.74K  1.35K 6.14 8.52 + enc-rec + dec-rec | 34.02 | +2.22/+1.35 L ine 4 bEc | Fxed |50 3433 117
Test | 1.ISK 671K 949K 077K 096K 179K 139K 582 823 Reconstruction used in training only New | 1l 14 7 | 32
. ] Fixed Error
* Main Results  Effect of Reconstruction Input | 2 3 J0%t & (&) AT LL K — 5 AN 15 2
Speed BLEU Model Test A Ref. | When I move %n, can I get a bubble méchine?
Model #Params — . . NMT | When I move in 7o buy a bubble machine.
Iraning | Decoding |y - Basel%ne 31.80 /- Our | When I move in, can I buy a bubble machine?
Baseline 86.7M | 160K | 261  31.80 = Baseline (+DPs) 3267 | +0.87/- Non-Fixed Error
Baseline (+DPs) 867M | 159K | 263 32677 | +0.87/- + enc-rec 33.21 ) +1.417+0.54 mnpat | () & 7 JIRE 2
- 397M | 071K | 263 33.671F | +1.87/+1.00 + decrec 53.08 1 +1.28 74041 Ref. | Iti )
T enc-rec i ' ' ' ' ' + enc-rec + dec-rec | 33.25 | +1.45/+0.58 . > & catmps
+ dec-rec +341M | 0.84K 218 3348t | +1.68/+0.81 NMT | He was a camp?
+ enc-rec + dec-rec +738M | 057K | 216 35.08'F | +3.28/+2.41 Replacing DP sentence with original one Our | He's acamp?
: : . Newly Introduced Error
Mult?-source (Zoph and Knight 2016) | +20.7M 1.17K 1.27 32.81T | +1.01/+0.14 ° Length Analy5|s Input | (&) B 18 X 045 154 T
Multi-layer (Wu et al. 2016) +27.0M | 0.53K 2.12 33.46™ | +1.62/+0.79 i Ref. | Ineed to give this ring back to you.
Enc-Dec-Rec (Tu et al. 2017) +341M | 087K 226 | 33.081 | +1.28/+0.41 NMT | I'm gonna give you the ring back.
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