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the poor don’t have any money <END>
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<START> the poor don’t have any money

Argmax at every time step



Sampling Methods

Softmax distribution
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Top-k Nucleus Temperature (T=0.1) Temperature (T=2)
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Probabilities too small to see!
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What do you do with samples?

Getting out of being stuck in a garden path

Getting diverse outputs

Combining multiple models together

Rescoring by a non-probability metric



Time step 1 Time step 2 Time step 3
Candidates Candidates Candidates

N
%D w”"

From Zhang et al. (Dive into Deep Learning)
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~ Go toward the cheese (higher probability)

=M

—_— /5>



<s>

Beam Search Decoding for: Die Arme haben kein Geld
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Option 2

Option 1

Beam Search Decoding for: Die Arme haben kein Geld



Using multiple sources

Generate from multiple models

Generate from multiple directions

Generate from multiple data

Generate from multiple temperatures
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How to pick?

e Show to a user
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How to pick?

e Show to a user
o Take highest probability
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How to pick?

Reinforcement Learning for Bandit Neural Machine Translation with
Simulated Human Feedback
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e Show to a user
e Take highest probability
e Rerank
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RankGen — Improving Text Generation with
Large Ranking Models emnip 2022)
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Kalpesh Krishna Yapei Chang John Wieting Mohit lyyer
UMassAmherst
e Google Al
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GPT2-md GPT2-XL

Decoding Method PG19 wiki PG19 wiki
Nucleus (p = 0.9) 73.0 74.6 744 750
Eta (Hewittetal,, 2022) 769 712 769 748
Contrastive methods
search (Su et al., 2022) 53 212 540 432
decode (Li et al., 2022) 652 832 732 849
RANKGEN-all-XL (ours)

rerank full ancestral 79.0 849 79.0 86.4

beam search nucleus 76.2 88.9 770 894
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Tone 1: £ shi (uncle)

Tone 2: ¥ shi (cooked, familiar)
Tone 3: F shd (mouse, Muroidea)
Tone 4: §if shu (tree)
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Tones in Chinese (for “shu”, not “ma” like | said)



Original Lyrics
(Inconsistent Tone)
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appear where eye front

As if before my eyes

Inter-syllabla pilch alignment score: 0.5

Misheard Lyrics
(Consistent Tone)
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si zai yan gian
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death where eye front

Die before my eyes

Inter-syllable pitch alignment score: 075

Misheard lyrics when the tones are wrong



Ya
Y3
Y2
Y1

Ty
T3
T2
1

{E4 D4 C4 _E4_ D4 C4 D4 note
iea 62 oM 64 ™e2 60 62 pich

+ constraints

in beam search
e S - Transformer Decoder < - -- -~ 6
Rolling in the deep
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Transformer Encoder output

[2zh] [GEN] [LEN9] Even the United States ... General Translation

[2en] [LYRICS] [LEN4] Rolling in __ deep

s 4 5 NonParallel Lyrics
[2zh] [LYRICS] [LEN] i H il __jsfy__ B Pitch alignment score in each beam with constraints
[2zh] [LYRICS] [LEN10] We could have had itall ~ Lyrics Translation @ Pitch alignment score in each beam w/o constraints
([lang tag] [domain tag] [length tag] input texts . . . ) * Scores in this figure are not exact, merely for illustration

Decoding song translations with tones in decoder






