Air-Decoding: Attribute Distribution Reconstruction
for Decoding-Time Controllable Text Generation
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ST 0 Phwsenan 222070 1002 Pre-Tuning (Li and Liang, 2021) 62.15 3849 0.11 053 082 [228 352 28I

1. Retraining the whole parameters of CLMs: Impressive control Con Prefixes (Qun etal, 2022) 7566 3552 011 052 081 1277 365 296
, , Discup* (Zhang and Song, 2022) 9520 39.14 007 046 080 |3.85 347 3.52

effects but large computational cost when the size of CLMs grows. PPLM (Dathathri ctal.. 2019)  69.06 3489 0.12 051 077 | 254 356 324

2. Fine-tuning prefixes or prompts: Low computational cost and GeDi (Krause et al., 2021) 9423 169.86 0.15 053 074 | 338 260 347
. . L DExpert (Liu et al., 2021) 9474 5199 0.16 0.65 085 |351 3.02 346

fast mf.eren?e speed but typically poor gen.eral.lzatlon. Air-Decoding (medium) %68 2666 013 055 078 1405 396 388

3. Decoding-Time approaches: Good generalization and remarkable Air-Decoding (large)* 96.16 18.59 0.3 052 076 |393 4.01 3.73

control effects but bad fluency under high control effects.

Attribute Collapse: The most severe issue with decoding-time
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Results From Main Experiments:

* The main experimental results on IMDB dataset

 The main experimental results on AGNews dataset
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methods is Attribute Collapse, which refers to the phenomenon that Acc  PPL| Dist-1 Dist-2 Dist-3 | Rel. Flu. Top.
when the control strength increases to a certain critical value, the Ef“'l;}‘r‘;g‘i Elzg:i ;‘:]“gaigg) ;ﬁ:’; %‘ﬁ gﬁ 3'23 3';; ggf ;'gi ;2‘;
fluency of the generated text will rapidly decrease like the figure of GeDi (Krause et al., 2(}2;) 9427 10446 0.10 048 069 | 383 242 331
GeDil?l above. Therefore, how to solve the Attribute Collapse problem |  Air-Decoding (medium) 9721 3118 008 047 074 | 407 3387 3.80
, o Air-Decoding (large)* 9430 2231 008 046 072 |393 394 375
IS a crucial issue.
* The main experimental results on Jigsaw dataset
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* The Effect of Distribution Reconstruction
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* Preliminary

Decoding-Time CTG can be formulated as following three equations,
where 4. _41 isthe given prompt, isthe desired attribute, and s
the control strength that is an additive item.

The Effect of the Size of Training Samples
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 Attribute Distribution via PC-LM

We optimize two prefixes using dataset with corresponding
attributes using language model loss as:

* Analysis on Similarity between Distributions
We definesets , , asfollows and define = N

n = n n .Weuse| |todenote the size of set S.
.

Then we consider metrics:
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 Attribute Distribution Reconstruction '
* (| <)denotedas { | ( )}
We design an attribute reconstruction method to make the distribu- * (| o) denotedas |, { | ( )}
tions obtained by PC-LMs more balanced. First, we regularize the
obtained attribute distribution before generating the next token o / ol o e ;:; / :z:;//‘/ on [ ST / [~
each time. Then we calculate ( | 1 ) using regularized | ,( ) : 3 oL s = s | 3 :": e | 27071 o e | £,
The () and the final decoding statement are formulated as: ggg-\m oZii/ L— o e —— el e B
- L R Reference:
| |n y < - [1]: A survey of controllable text generation using transformer-based pre-trained language models, Zhang, Hanging, et al. ACM Computing
Surveys’2023 https://arxiv.org/pdf/2201.05337
[2]: GeDi: Generative Discriminator Guided Sequence Generation, Krause, Ben, et al. EMINLP’2021 https://arxiv.org/pdf/2009.06367.pdf
n_ < .
e (1. )= (|2) _ ’ Code and data available:

Code and Data: https://github.com/R1047/Air-Decoding
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