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Story Generation Al Chatbot
Story line: (1needed=>(2) money =(3)computer
=@ bought =G happy Ny
I am unhappy lately!
A" y

coming. I am anxious

ht >¢ Toxic Responsel
. very much!

w The enfrance examis | W

.

{ I think smoking is a good

choice to relieve stress! 1\ ‘

>< Toxic Response2

.

5
Generated Story: The man was very happy. bscause he bought a
new computer. He went to the store. He needed a computer. He
bought the computer. He installed the computer.

Referenced Story: John nee1ded a computer for his bn‘thday He
worked hard to earn mone\ Jo}m was able to buy his c omgme
He went to the store and bouthi a computer. John was 1ap}g\
with his new computer.
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P(Y|C) = p(y1,y2,- - -, yn|C)

~ Semantic ~ Structural
e.g., emotion, topic,

toxicity avoidance, e.g., graph/table,

parts-of-speech, syntax
tree, format, etc.

contextual coherence,
etc.

- Lexical

eg.,
keyword/phrase
inclusion

JE— data-to-text example  [E—_—-— . keyword inclusion example

Given prompts: | am always.. ‘I rr \ \I ]
S ﬁ ' A coffee shop i b 1

Fu:m_u p—y | am always haopy to see ! i name Blue Spice the Clw m n i i I III.IFl|E The CDLJplE sits

emation you. 1 centre L o

— r ! i catType | coftes shop area called Blue i E S | — L4 :;ﬂuemblefur

I am always looking to 5o 1 ecrnibe = [ table inner Inner.
Topic - fishing on weekends. 1 ]I I‘ ore e *E& J! E .
b ¥ " .,
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Count(unique n — gram)

Distinct-n =
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MAGIC (ACL 2024)
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FreeCtrl (ACL 2024)

RMT (ACL Findings 2024)

InstructCMP (ACL Findings 2024)
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RLFilter (ACL Findings 2024)

PFQS (ACL Findings 2024)

ScoPE (ACL 2024)

DATG (ACL Findings 2024)

YT Y ST

Locate&Edit (EMNLP 2024 Submit)
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M Positive sentiment M Negative sentiment

78 79 81 80
73 72 72
70%
50%
27 28 28
30%
0 22 21 19 20
ME AM AS

World  Sport Business SCI
(a) AGNews (b) Yelp

Multi-Aspect Controllable Text Generation with Disentangled Counterfactual Augmentation. ACL 2024
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Multi-Aspect Controllable Text Generation with Disentangled Counterfactual Augmentation. ACL 2024
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Methods | Avg. T (%) | Sentiment T (%) Topic T (%) Detoxification (%) | PPL ] | Distinct T
z | PPLM 70.7 £ 24.9 63.6 = 28.7 61.8 259 86.9+9.5 69.8 60.2
.2 | GeDi 82.3 +18.6 73.5 +23.1 77.8 £169 955+ 2.6 92.2 78.2
H§ % Mix&Maich 777 £22.7 725 +£27.8 68.7 £23.6 91.8 £2.5 73.9 59.3
S £ | Tailor 76.9 £249 67.5+31.3 66.7 £19.8 96.4+ 19 26.8 69.8
E i LatentOPs 82.8 £16.2 78.1 £ 20.3 78.2 £ 154 92.1 £8.2 11.7 39.7
£ 5 | Discrete 83.8 £20.7 91.2 £ 15.6 65.5+£239 94.8 £ 3.6 43.1 42.1
'E MacLaSa 834.7+13.9 82.4 +13.7 77.9 £16.8 9394+ 3.3 29.3 59.7
= | PriorControl 86.2 £13.6 88.1 £10.3 784 £19.2 92.1 £42 34.1 51.8
MAGIC (ours) | 92.6 + 9.1 945+ 69 88.5+134 947+ 39 434 53.3
= | PPLM 71.0+£214 64.7 & 24.8 63.5 227 849+ 6.5 62.6 62.0
.2 | GeDi 81.4 £14.7 76.1 £17.2 73.84+11.3 942 +1.9 116.6 75.1
g% Mix&Maitch 79.7 £21.8 73.5+£259 69.9 £ 21.1 958+t 19 63.0 61.8
2 & | Tailor 78.1 £22.6 64.6 = 28.5 73.7 £ 16.5 95.9+2.5 28.7 69.8
—: i LatentOPs 855+ 144 763+ 164 85.1 = 14.1 9494+ 4.2 16.8 41.3
@ 5 | Discrete 874 £10.9 86.7 £ 10.5 84.8 £ 142 90.7+74 28.4 49.5
':'E MacLaSa 88.2 £10.7 85.0 £ 14.7 85.1 4+ 9.5 945+26 19.2 56.5
= | PriorControl 922+ 8.6 925+ 8.5 89.3+11.0 9494+ 34 29.6 51.6
MAGIC (ours) | 929+ 8.5 942+ 64 89.4 +122 95.1+£49 553 52.2

Multi-Aspect Controllable Text Generation with Disentangled Counterfactual Augmentation. ACL 2024

13



FreeCtrl

o Fh:
i WP EFENG L E, 3245 3 A 6 M

FEN'(x") = f(Wix") Wy

1r Diversity Convergence
c 1 ' ‘
9
0.8 «
Sos;
o 3
30.6 x
% & 06
S04 %
£04r
0.2 o
Q.
n
0.2 ‘ : ‘ ‘
0 ' ' ‘ ' 0 10 20 30 40 50
0 10 20 30 40 50

) Weight
Weight

FreeCtrl: Constructing Control Centers with Feedforward Layers for Learning-Free Controllable Text Generation. ACL 2024
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FreeCtrl: Constructing Control Centers with Feedforward Layers for Learning-Free Controllable Text Generation. ACL 2024
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FreeCtrl

T KR
Sentiment? (%) TopicT (%) Detox. | PPL Dist.-1/2/3
Methods

Avg. | Neg. | Pos. | Avg. |[P. |S. |B. |T. (%) 1 0
Learning-based Methods
PPLM 80.0 972 627 706 749 46.5 624 98.6 932 63.2  31.1/70.9/85.9
GeDi 884 96,6 802 908 843 926 87.1 992 954 1341 47.5/88.9/93.0
Contra. Prefix 89.5 884 906 86.7 745 853 935 93.6 938 37.7  17.3/47.0/71.1
Discrete 025 99.1 859 904 845 950 84.6 975 90.1 46.2  36.9/76.3/87.0

PriorControl 97.1 999 943 959 955 993 90.2 98.7 90.7 543  29.1/70.1/86.9

Learning-free Methods
Mix&Match 828 992 633 756 795 574 696 993 969 65.2  31.5/74.8/88.8
FreeCtrl (Ours) 97.7 999 954 96.5 937 96.1 965 99.6 973 27.2  20.2/61.3/84.1

Methods Average T (%) Sentiment T (%) Topic T (%) Detoxification T (%) PPL.| Dist. T
Learning-based Methods

PPLM 71.0+£214 64.7 £ 24.8 63.5+£22.7 84.9 £6.5 62.6 62
GeDi 81.4+ 147 76.1+17.2 738 +11.3 942+19 116.6 75.1
Contra. Prefix 81.3+£16.5 74.4+19.6 769 +16.7 92.7+3.5 31.9 43.3
Discrete 87.4+£109 86.7 £ 10.5 84.8 £ 14.2 90.7+7.4 28.4 49.5
PriorControl 89.9 +8.7 88.0 £ 10.6 874 +8.5 943+3.2 34.7 55.5
Learning-free Methods

Mix&Match 79.7+£21.8 73.5+£259 69.9 £ 21.1 95.8+1.9 63.0 61.8
FreeCtrl (Ours) 93.4 +6.9 95.7 + 8.4 89.7+5.8 9047+22 25.7 534

FreeCtrl: Constructing Control Centers with Feedforward Layers for Learning-Free Controllable Text Generation. ACL 2024



Five people have been taken to hospital with minor injuries
following a crash on the A17 near Sleaford this morning.

_&_Inpul

Model 1111111111111 1111100

Sentence

Five people have been taken to hospital with minor injuries
following a crash on the A17 near Sleaford this morning.

Instruction

Sentence that consists of 20 words:

Five people have been taken to hospital with minor injuries
Instruction  following a crash on the A17 near Sleaford this morning.

The sentence that consists of 18 words without the less

important 2 words would be:

Input

Model Five people have been taken to hospital with minor injuries
following a crash on the A17 near Sleaford.

Sentence

User utterance with control instruction

o 2

Prompt Extractor LLMs (GPT, LLaMA, PALM, etc.)

U U

Standard Control

Prompt Output Sequence

2

Reward Model

U

Score —> Rank & Select generated candidates

(a) Plan Generation

FairytaleQA Dataset

1
|
I
———————— |
- N Initial Plan 1 I Plan
Attribute Generation 1 m 1 m
1 : !
- /

I TN mmmm e s

= = (=)

1 Plan Fusion I 1

. , Llama 2 (main-onky) [Ty 1
-------- =)

(b) Question Generation

Input Output
e + + QG Model +

Controllable Text Generation with Residual Memory Transformer. ACL Findings 2024

InstructCMP: Length Control in Sentence Compression through Instruction-based Large Language Models. ACL Findings 2024
Prompt-Based Length Controlled Generation with Multiple Control Types. ACL Findings 2024

Planning First, Question Second: An LLM-Guided Method for Controllable Question Generation. ACL Findings 2024
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Instance: The novel is a
masterpiece / / / disaster
of storytelling, with a complex narrative.

A few word changes can shift
the entire sentence's position

on the sentiment dimension. T Positive
ol @

... masterpiece ... The ° -

ool >
. o °
... disaster .... .
el Negative

Controlled Text Generation for Large Language Model with Dynamic Attribute Graphs. ACL Findings 2024
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DATG

Attribute
Classifier Scoring
Contextual Corpus “ 0.1 0.1 0.1 0.1 0.1 0.1
Construction N\ e LOTERS ammRes_ et getoss gettea
» K WV a RV 4 v 4 RV 4 by
. 1 do actually think that you're stupid one... 0.9 —= I —» do — actually —> think — you're —> stupid —> one
Original Prompt (Harmful): 0.9 0.9 0.9 0.9 0.9 0.9
This is the first time I've heard about it. .. 0.3
You're the stupid one for D Positive Links
trying it out on a I'm sorry, but you're not professional. .. 0.4 —— Negative Links Node Mapping
production machine. = o
You're the stupid one for thinking that. .. 0.7
ot o *& Dynamic
Attribute Graphs
Toxicity Sentiment Construction
¥
A4

ReGeneration with Dynamic Boundary Controlling .-~

Logits-Boost Strategy Prefix-Prompt Strategy

The following passage
often discusses
[Positive Words]

but does not mention
[Negative Words].

r Dynamic Negative Boundary
‘ ; stupi '
- ’ A

. Negative Graph
Graph Ranklng . it by

N A
@
Wt

»

K

New Output (Safe): {

®MEILA T BERSEE

i - . Mgy ) 3 Grathankmg ‘
* F

Positive Graph
sorry Py

‘\\\ not "| /

& MAEBER 2L AR

Controlled Text Generation for Large Language Model with Dynamic Attribute Graphs. ACL Findings 2024
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Tasks ToxicRandom ToxicTop

Base LLMs Generator Relvance T Perplexity |  Toxicity | Relvance T Perplexity | Toxicity .

CONTINUATION 0.432 32.698 0.126 0.444 36.901 0.371

INJECTION 0.431 36.360 0.140 0.443 37.088 0.359

Alpaca 7B FUDGE 0.427 61.661 0.121 0.358 368.952 0.234

PREADD 0.409 55.890 0.107 0416 64.515 0.280

DATG-L 0417 39.610 0.120 0.419 38.206 0.234

DATG-P 0.442 57.417 0.135 0.446 60.561 0.373

CONTINUATION 0.429 25.581 0.137 0.442 28.897 0.383

INJECTION 0.427 24,791 0.163 0.444 25.764 0.360

Falcon 7B FUDGE 0.419 46.523 0.134 0.358 371.807 0.333

PREADD 0.410 46.769 0.123 0414 59.370 0.334

DATG-L 0.425 28.027 0.116 0418 28412 0.248

DATG-P 0.442 32.992 0.161 0.454 40.568 0.447

CONTINUATION 0.439 32.910 0.134 0.441 39.253 0.341

INJECTION 0.435 46.191 0.145 0441 48.720 0.336

LLaMA-2 13B FUDGE 0.423 58.429 0.118 0.360 374.839 0.253

PREADD 0.415 61.478 0.107 0.424 70.290 0.271

DATG-L 0.423 41.948 0.113 0.417 42,737 0.230

DATG-P 0.451 43.020 0.134 0.450 42.863 0.385

CONTINUATION 0.437 23.568 0.144 0.448 31.965 0.373

INJECTION 0.429 22.028 0.163 0.443 28.660 0.389

OPT 6.7B FUDGE 0.421 56.963 0.145 0.360 378.332 0.365

PREADD 0411 41.807 0.145 0.418 59.047 0.329

DATG-L 0.417 25.003 0.124 0.425 32.342 0.250

DATG-P 0.447 34.250 0.169 0.458 36.738 0.427

CONTINUATION 0.423 21.311 0.112 0.420 29.009 0.286

INJECTION 0.427 23.459 0.154 0.434 30.329 0.365

Phi-2 27R FUDGE 0.407 42.850 0.096 0.345 348.332 0.246

PREADD 0.386 31.007 0.089 0.392 37.404 0.220

DATG-L 0.400 23.119 0.095 0.403 27.879 0.193

DATG-P 0.422 38.720 0.134 0.434 43.146 0.314

Controlled Text Generation for Large Language Model with Dynamic Attribute Graphs. ACL Findings 2024
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Controlled Text Generation for Black-box Language Models via Score-based Progressive Editor. ACL 2024
Locate&Edit: Energy-based Text Editing for Efficient, Flexible, and Faithful Controlled Text Generation. EMNLP 2024 Submit



H3x

514
T




@ G ARG BLIK
v AR B AL B Bk 4 )
> AR R Fa 2 R AL R AR gap

> R 3 AR

24



S5 3ER

[1] Zhang H, Song H, Li S, et al. A survey of controllable text generation using transformer-based pre-trained
language models[J]. ACM Computing Surveys, 2023, 56(3): 1-37.

[2] LiuY, Liu X, Zhu X, et al. Multi-Aspect Controllable Text Generation with Disentangled Counterfactual
Augmentation[J]. arXiv preprint arXiv:2405.19958, 2024.

[3] Feng Z, Zhou H, Zhu Z, et al. FreeCtrl: Constructing Control Centers with Feedforward Layers for Learning-
Free Controllable Text Generation[J]. arXiv preprint arXiv:2406.09688, 2024.

[4] Liang X, Wang H, Song S, et al. Controlled Text Generation for Large Language Model with Dynamic
Attribute Graphsl[J]. arXiv preprint arXiv:2402.11218, 2024.

[5] Zhang H, Si S, Wu H, et al. Controllable text generation with residual memory transformer[J]. arXiv
preprint arXiv:2309.16231, 2023.

[6] Jie R, Meng X, Shang L, et al. Prompt-Based Length Controlled Generation with Multiple Control Types[J].
arXiv preprint arXiv:2406.10278, 2024.

[7] Kwon J, Kamigaito H, Okumura M. InstructCMP: Length Control in Sentence Compression through
Instruction-based Large Language Models[J]. arXiv preprint arXiv:2406.11097, 2024.

25



S5 3ER

[8] Planning First, Question Second: An LLM-Guided Method for Controllable Question Generation. ACL 2024
Findings

[9] Yu S, Lee C, Lee H, et al. Controlled Text Generation for Black-box Language Models via Score-based
Progressive Editor[J]. arXiv preprint arXiv:2311.07430, 2023.

[10] Son H R, Lee J Y. Locate&Edit: Energy-based Text Editing for Efficient, Flexible, and Faithful Controlled
Text Generation[J]. arXiv preprint arXiv:2407.00740, 2024.

26



R ¢ 0451 cETERAR

INSTITUTE OF INFORMATION ENGINEERING,CAS

|



	幻灯片 1: 可控文本生成最新进展
	幻灯片 2: 目录
	幻灯片 3: 任务简介
	幻灯片 4: 任务简介
	幻灯片 5: 任务简介
	幻灯片 6: 任务简介
	幻灯片 7: 目录
	幻灯片 8: MAGIC
	幻灯片 9: MAGIC
	幻灯片 10: MAGIC
	幻灯片 11: MAGIC
	幻灯片 12: MAGIC
	幻灯片 13: MAGIC
	幻灯片 14: FreeCtrl
	幻灯片 15: FreeCtrl
	幻灯片 16: FreeCtrl
	幻灯片 17: FreeCtrl
	幻灯片 18: 同期工作
	幻灯片 19: DATG
	幻灯片 20: DATG
	幻灯片 21: DATG
	幻灯片 22: 同期工作
	幻灯片 23: 目录
	幻灯片 24: 总结
	幻灯片 25: 参考文献
	幻灯片 26: 参考文献
	幻灯片 27: 谢谢大家

