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Introduction Methodology

Text Infilling: ~ Algorithm 1 TIGS algorithm

v Sequence missing value reconstruction (e.g., for damaged Input: a trained seq2seq model, a pair of text infilling data
or historical documents) (x, y®), output length m.

v' Lexically constrained sentence generation Output: a complete output sentence y°.

Initialize the infilled word set 7 and initialize y* by infill-

v" Fill in the blanks (e.g., Lyrics and poetry generation) ing 1/ with .
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Input: Hey, how about going for a few beers after dinner ? - ;;IEEEEE Y by lookimng up the ward embedding matrix
: Ground Truth \ fort=1.2,....T do
You know that is tempting but is really not good forour fitness . for j =1,2,....|B| do
h . ; ; . O-step:
Seq2seq + Left-to-Right Beam Searc Update ,!}E_THE' with gradient V _ cms ﬁ(m y"]
You know that | like it very much 155@ ur fitness . 7 ¥; '
[ — - J P-step:
Seqg2seq (backward) + Right-to-Left Beam Search A Set S = HEE'IEEE'H diﬁt[ﬁfmﬁ1 yf:mb]
You knog itis really bad forour fitness . ) St 3}j _ ar;hﬁlin Cnit [.T, y"'}
- Challenge: given a well-trained sequential generative model, end for
~generating missing symbols conditioned on the context is Update y~ with y;
“challenging for existing greedy approximate inference algorithms. if convergence then
ging g greedy app g - break
| . L ] end if
- Main Contribution: end for
= \We propose an iterative inference algorithm based on gradient return y"
~search, which could be the first inference algorithm that can be
broadly applied to any neural sequence generative models for sy S e g 1.
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= Extensive experimental comparisons show the effectiveness [ Pwesomax ) | el s Ley)
~and efficiency of the proposed method on three different text (ot tt ot t 1| earameterzed 5
Infilling tasks, compared with five state-of-the-art methods. § WL L LI | pecoder 5 - o
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Three Datasets: SIX settings: i Initialize 9 with left-to-right greedy i E ara:;;z:.ze (one-hot) |
D DallyDlang ‘:‘ MaSk ratio: 25% 50% 75% i [ )’B: I like _ , Its sweet ] E i [l like cake , It’s sweet ] i
. 7 . . I I : :
0 Chinese Poetry ** Mask strategy: random middle a A fill-in-the-blank sample ) ! farance result ;
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J Amazon product reviews

Input: What is the weather like today ?
o
i 5 ()
Ground Truth Partial Results
It stops snowing , but there's a bit wind .
h &
'3
Mask strategy: Random Mask ratio: 75% Datasets ~ Metrics ~ Methods r=25% r=50% r=15%
L S-I"'IﬂWh"IE o wind . Random  Middle Random  Middle Random  Middle
. d Seq2Seq-f 3.573 3.453 3.653 3.316 3.328 2.975
. _ Seq2Seq-b 3.657 3.558 3.911 3.542 3.713 3.421
Mask strategy: Random  Mask ratio: 50% Seq2Seq-f+b 3397 3321 3.491 3213 3233 2932
BiRNN-BiBS 3.248 3.279 3.268 3.294 3.245 3217
It__snowing __but____ bit__. NLL " BiRNN-GSN 3.239 3.270 3.219 3.199 3.086 2.938
- Mask-Seq2Seq  3.406 3.368 3.434 3.347 3.279 3.177
’ : : Mask-Self-attn ~ 3.567 3.524 3.694 3.466 3.509 3.205
Mask strategy: Middle  Mask ratio: TIGS (ours) 3143 3164 3050  3.030 2920 2764
Dial
It stops snowing, __ __ a bit wind . woe Template 0.780 0.823 0.621 0.700 0.552 0.601
- Seq2Seq-f 0.834 0.861 0.670 0.737 0.584 0.640
Seq2Seq-b 0.837 0.862 0.675 0.739 0.584 0.627
- : Seq2Seq-f+b 0.860 0.881 0.692 0.751 0.594 0.643
Seven baselines: o - : BLEU  BiRNN-BiBS 0.828 0.852 0.661 0.725 0.575 0.626
. . . ** BIRNN-BIBS BiRNN-GSN 0.894 0.892 0.726 0.752 0.600 0.643
** UnIRNN + Ieft-to-rlght beam search . . Mask-Seq2Seq  0.867 0887 0719 0769 0614  0.662
. . . ** BIRNN-GSN Mask-Self-attn 0.858 0.864 0.719 0.743 0.623 0.643
%* UniRNN + ri ght-to- | eft be am searc h TIGS (ours) 0.895 0.894 0.724 0.754 0.596 0.644

¢ Mask-Seqg2Seq
** Mask-Transformer

* UniRNN+f+b

Our code and data are available at
https://github.com/dayihengliu/Text-Infilling-Gradient-Search
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