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Abstract

Multilingual text detoxification is a natural language processing downstream task that inputs toxic sentences,
and then outputs a neutral version that preserves the original meaning and grammar. To address this task, our
method proposes a novel method that integrates the CO-STAR prompting framework with few-shot learning,
aided by a chat model. In the final manual evaluation of PAN 2024, we achieved the highest scores in the Chinese
and English categories, with 0.91 and 0.86, respectively.
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1. Introduction

Disclaimer. Please be aware that you may come across offensive or toxic language in this paper due to its
subject matter.

Identification of toxicity in user texts is an active region. Researchers show that social media’s strategy
of limiting users’ profanity causes people to adopt various countermeasures, such as misspellings,
abbreviations, and the fast pace of profane slang evolution [1]. To reduce toxic language on the web
more effectively, the researchers have proposed a more proactive method to transform toxic texts into
neutral ones [2]. In this study, we propose a novel method that integrates the CO-STAR prompting
framework with few-shot learning in a chat model to address the PAN at CLEF 2024 task [3]: Multilingual
Text Detoxification. In this competition, we receive toxic sentences in multiple languages from all over
the globe: English, Chinese, and the other seven languages, and then produce a neutral version of the
text in the corresponding language [4]. We are only familiar with English and Chinese; therefore, we
have focused on text detoxification for these two languages. The final manual evaluation results show
our method’s effectiveness in both languages, achieving the first place.

2. Related Work

Researchers propose a natural language processing downstream task called text detoxification to combat
internet toxic information more proactively. In 2021, researchers presented two robust unsupervised
methods [2] in English, CondBERT, and ParaGedi, which focus respectively on unsupervised toxic word
replacement and unsupervised text paraphrase rewriting. They were the SOTA method of the time. Both
methods were migrated to the Russian language and got good results [5]. In 2022, researchers introduce
ParaDetox [6], a novel English parallel corpus collection for detoxification tasks, and only simply train
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in Bart [7] with default configuration, which significantly boosts the performance of detoxification
models compared to SOTA unsupervised methods. In 2022, the first Russian detoxification competition
[8], using a newly created Russian parallel corpus and manual evaluation to assess the performance of
various detoxification models, showed that under the condition of using a sizeable parallel database,
the use of end-to-end language models can complete the text detoxification task well. Based on these
works, we know that we can use parallel corpora to improve the performance of text detoxification.

The methods of GPT [9] Models is a novel line covering toxic and neutral sentences. In 2021,
researchers showed that a small training dataset could improve the performances of GPT-2 [10] for
detoxifying texts for the Russian language [5]. In 2023, researchers used GPT-3 [11] with ParaDetox for
text detoxification [12]. To show the generalization capabilities of GPT, Researchers evaluated GPT-4
[13] performance on 25 diverse NLP tasks, finding only an average 25% quality loss compared to SOTA
solutions [14]. Drawn by the detoxification and generalization capabilities of GPT, we have decided to
utilize a ChatGPT-like model(Kimi !) to address the task.

Prompt provides an efficient way to leverage the power of pre-trained language models, enabling
models to perform well even in few-shot scenarios [14]. In 2022, researchers explored prompt engi-
neering can significantly improve the ability of large language models to perform complex reasoning
[14]. In 2023, Sheila Teo [15] won in The GPT-4 Prompt Engineering Competition of Singapore by
using the CO-STAR framework, which provides a structured approach to designing effective prompts,
ensuring optimal responses from large language models. Those work inspired us to apply the prompt
statement based on the CO-STAR architecture to to make the model outputs more consistent with our
requirements.

3. Method

(context generates

Few-shot Template
(xin ¥in) —’/’.[ 7 P ] 3) input toxic sentences
/ Task Demonstration [ Query Template ] (Zén )

ParaDetox of Language en Samples 1..N M
(in — context sample)

toxic_sentence < neutral_sentence
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Figure 1: Architecture of the Detoxification Model

Our method involves three main steps: 1) generate a few-shot learning context, 2) input prompt
guided by the CO-STAR framework, and 3) input toxic sentences. The official provides a multilingual
parallel dataset and we use a few-shot learning context to make the chat model adapt to this task. We
structure prompts using the CO-STAR framework that considers all the key aspects that influence the
effectiveness and relevance of the model’s response, leading to more optimal responses. Ultimately,
we insert the target language’s toxic sentences into the query template and then input them into the
chat model to get the neutral version. We have selected Kimi [16] as our chat model and are adopting it
without fine-tuning. Figure 1 shows the model architecture for completing text detoxification in English
as an example, without losing generality for the other eight languages. Our method is detailed below:

'https://kimi.ai
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3.1. Generate Few-shot Learning Context

This section shows how we generate the contents of a few-shot learning context.

f ........................................................................................................................................................................................... \

[ Task Demonstration ]
FOLTE A R S 5
Eé’a}%*%g%%iﬂi, DR RESE, FNRTaRE EEAR. BERNG TR ImA, R

AR TR AR RA Y (O SRR AL G EIE, (BURIEAEA RO LA ), AR
ACBREEPESRA, AR sl Bk s R AR B B AUR R AN Bk A T
RIS T 400 BN E, SEE AT REH B LTSS T R R I S 61

{ (The paraphrase rewriting task is now introduced:

! Given a toxic text, rewrite it non-toxic while retaining as much of the main content as possible. The aim is to

! present a neutral version of the sentence, retaining meaningful content.

§ Processing scheme: In our task, we will work only with explicit types of toxicity—the apparent presence of i
i obscene and rude lexicon where there is still meaningful neutral content present—and do not work with implicit
types—like sarcasm, passive aggressiveness, or direct hate to some group where no neutral content can be !
{ found.

! Below is a list of 400 examples of rewrites on the Internet where potentially offensive text in English is

i rewritten as neutral words)

[ Samples 1...N: (xfm, yfm) with Few-shot Template ]

T~ (Sample)i
< |toxic_sentence| > xi,

< |neutral_sentence| > y},

Figure 2: Detail of the Context Generates. Regardless of the language we are dealing with, we have used
Chinese prompts, and the translations of the Chinese prompts are in parentheses.

Table 1

Sample English Pairs of the Dev Dataset
toxic_sentence neutral_sentence lang
it ‘s just dumb f*g luck. it ’s just luck. en
they will end up in h*I!'  they will face severe consequences. en

ParaDetox of Language en (in-context sample): During the test phase, the official presented
parallel multilingual data, including English (en), Spanish (es), German (de), Chinese (zh), Arabic (ar),
Hindi (hi), Ukrainian (uk), Russian (ru), and Amharic (am). This comprehensive dataset comprises
400 pairs for each of the nine languages, formatted as < tozic_sentence, neutral_sentence, lang >.
Table 1 displays sample English pairs of the dev dataset for illustrative purposes.

Context Generates:

« Task Demonstration: To help the large chat model developed by the Chinese team understand
the meaning of the text detoxification task, we carefully referenced the official English description
of the task and then paraphrased it into the Chinese version. The top of Figure 2 shows the
Chinese descriptor for the English text detoxification task.

« Few-shot template: To facilitate the model’s understanding of the required neutral version of the
toxic text, we provide a few-shot template that incorporates pairs of toxic and neutral sentences
(mén, yén) yoooy (2 yl ) all from the target language parallel dataset. Given that the chat modal
we have adopted, Kimi, aligns with the Chinese language, we use Chinese keywords instead of
English ones. The bottom of Figure 2 shows the template format. Ultimately, we insert /N (here,

N = 400) samples under the Task Demonstration.



Chat Model: We choose Kimi as our base chat model. Kimi is a powerful assistant developed by
the Chinese company Moonshot Al reportedly featuring around 20 billion parameters and supporting
multiple languages.

3.2. Input Prompt Guided by The CO-STAR Framework

CO-STAR Framework

Context Objective Style Tone Audience | |Response

(a) CO-STAR Framework

(" # CONTEXT # N

B AL IE A8 58 i 8 2R E F Ae BRI — R i SR A BEAR 55, IR Ot A oot SOAF R AR MR OB, BH EIE <
|toxic_sentence| >FEICIZ B U ER F 4 < |neutral_sentence| >TEILHEA (I am currently completing a downstream data
processing task in natural language processing. The TXT file I provided contains the material I have prepared. I need to convert a
batch of < toxic_sentence > English according to the requirements of the file into < neutral_sentence > English versions.)

# OBJECTIVE #

TR —Hlt< |toxic_sentence| STEXLHAR, EIRGA < |neutral_sentence| >TICHIAS, KIEHALSS (I will provide you
with a batch of < toxic_sentence > English; please give me the < neutral_sentence > English versions to complete the task.)

# STYLE #

PR RS R ZAG T I A SO IR Y, TP 4% SEAT S5 (Your style should be like that of a rigorous programmer who
understands literature and strictly completes the task.)

# TONE #

LI (Professional.)

# AUDIENCE #

MEARTEC IR AETZ, 12 PR IR < |neutral_sentence| >FEICZEE /A ER (Adult judges who understand
English will judge whether the < neutral_sentence > English you have converted meets the requirements.)

# RESPONSE #

RENTR json #%3
[{toxic_sentence: "", neutral_sentence: ""}] (Return in the following JSON format:
[{"toxic_sentence": "", "neutral_sentence": ""}])

J

(b) Example for English Text Detoxification

Figure 3: Prompt Guided by the CO-STAR Framework. Regardless of the language we are dealing with, we
have used Chinese prompts, and the translations of the Chinese prompts are in parentheses.

Practical cue construction is crucial to getting the best response from a large-scale language model
(LLM). The CO-STAR framework, a brainchild of GovTech Singapore’s Data Science & Al team ?, is
a practical template for constructing cues. Figure 3a shows the CO-STAR framework. Here is how
it works on this task. (C) Context: We inform the large model that we are currently undertaking a
downstream data processing task in natural language processing and clarify that the 7' X T’ file we have
provided contains the prepared materials and the Al need to convert a batch of < [toxic_sentence| >
text into < |neutral_sentence| > versions according to the requirements specified in the file; (O)
Objective: We define we will provide the model with a batch of < |toxic_sentence| > of one language
and we would want the Al to return us a < |neutral_sentence| > version of them to complete the
task; (S) Style: We specify want the LLM’s style should be that of a diligent programmer who possesses
a profound understanding of literature, while strictly adhering to the task requirements; (T) Tone: We
set Professional as the attitude of the response; (A) Audience: We identify the understanding adult
judges proficient in the target language as the intended recipients of the response, and (R) Response:

"n

We required a JSON output format like [toxic_sentence: "", neutral_sentence: ""|.

3.3. Input Toxic Sentences

In this section, we show how we insert the target language’s toxic sentences into the query template
and then input them into the chat model to get the neutral version.

*https://www.tech.gov.sg/capability-centre-dsaid
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K Q: #CONTEXT# [Upload File] en_kimi_prompt. txt \
A: [Response]

Q: [Input prompt guided by the CO — STAR framework for English text detoxification]

A: [Response]

Q: <[toxic_sentence|>[user_19]and nobody gave a s™t .

A: DU #5190 14 5] T~ (Here are the neutral sentences after the transformation.)

[
{
"toxic_sentence": "[user_19]and nobody gave a s*t.",
"neutral_sentence": "[user_19]and nobody cared."
}
]
FERHLRE T, AT TSy P AT R B e JF S P R B ORI BOREE TR A
& EAE S
(During the conversion process, I used more neutral vocabulary to replace the offensive language in
kthe original text, while trying to maintain the original sentence's intention and context.) J

Figure 4: The Real Detoxification Process and the Results of the English Samples in Table 2 . Note: 1) part of
asterisk masked profanity is only in the paper, and the original data is used directly in the real case; and 2) we
only extract the content located in the json snippet in the response.

Toxic Sentences of Language (query sample): During the test phase, the official presented
multilingual test data. Table 2 displays some English toxic sentences from the test dataset for illustrative

purposes.
Table 2
English Toxic Sentences from the Test Dataset with Query Template Variants
#  toxic_sentence Query Template
19  and nobody gave a s*t . <|toxic_sentence|>[user_19]and nobody gave a s™t .
82 F’k you,iwont do what you tell me. <|toxic_sentence|>[user_82]F*k you , i wont do what you tell
me .

Query Template: As Figure 1 shows, we defined 2!, as the detox sentence i of the English language
and then inserted it into query template < |[towic_sentence| > [user;] 2, . Table 2 shows shows
the result after insertion. It mocks user_z input toxic content on the Internet. We will send the
content obtained after inserting the query template into the Kimi model in batches through the dialogue
box. With the help of the previously uploaded context files and prompts based on the CO-SART

framework, the Kimi model will return formatted neutral sentences <zgn ) Figure 4 demonstrates the

real detoxification process and results of the English samples from Table 2. Additionally, you can access
the Kimi link ° to revisit our conversation and continue the dialogue to try the English detoxification
process.

4. Experiment

4.1. Dataset

This year’s text detoxification task is a multilingual effort aimed at transforming toxic sentences into a
natural form while preserving the core message.

*https://kimi.moonshot.cn/share/cp6ivkecp7f7f01071r0
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« Dev Set * : It contains 400 pairs of < toxic_sentence, neutral_sentence > samples for each of
9 languages.

« Test Set ° : It contains 600 numbers of toxic sentences for each language formatted as <
toxic_sentence,lang >.

According to the official information, for each language, the test and dev datasets are derived from the
same set of 1k parallel pairs.

4.2. Settings
We repeated the following steps for all nine languages:

1. Generate and Input a Few-shot Learning Context: We used all the 400 samples of each
language in the dev set to generate a few-shot learning contextm and then input to the Model,
as we said in section 3.1. For different languages we just replace the part of the context that
identifies the language. The traditional in-context method sends the entire context, along with
one’s questions, followed by a suffix, such as >>>, directly to the large model through a dialogue
box. Kimi offers a file upload method, where we can first put the context content into a document
in T XT format and then upload it to Kimi. In practice, we have found that the latter method
is better for our task this time. We have yet to conduct an actual analysis of this. We speculate
that the file upload method is like a knowledge-based method, where the large model first deeply
understands the relevant knowledge before answering our questions. The traditional method, on
the other hand, is more like everyday communication between two people.

2. Input Prompt Guided by the CO-STAR Framework: When dealing with different languages,
we change the keyword identifying the language in the prompt statement to the appropriate
language Figure 3b provides a detailed demonstration of the practical application of CO-STAR in
this task, which would go directly to Kimi through a dialogue box.

3. Input Toxic Sentences: We directly insert the toxic sentences of the test set into the query
template as described in section 3.3 and then input it to Kimi.

4. Processing of Acquired Results: Figure 4 realistically shows what the model returns to us. We
would take the neutral_sentence field of the JSON data returned by the model.

4.3. Evaluation

The official provided four metrics ¢ . Each metric component lies in the range [0, 1].

« Style Transfer Accuracy (STA): Classify its level of non-toxicity.

« Content preservation (SIM): Given two texts (original toxic sentence and generated paraphrase),
evaluate the similarity of their content.

+ ChrF1: To estimate the adequacy of the text and its similarity to the human-written detoxified
references.

« Joint (J): To have the one common metric for leaderboard estimation, the official will compute
Joint metrics as the mean of ST A x SIM * F'L per sample.

4.4. Baseline

The official provided four baselines for manual evaluation.

« Delete: Elimination of toxic keywords based on a predefined dictionary ’ for each language.

*https://huggingface.co/datasets/textdetox/multilingual_paradetox
*https://huggingface.co/datasets/textdetox/multilingual_paradetox_test
Shttps://codalab.lisn.upsaclay.fr/competitions/18243#learn_the_detailsevaluation
"https://huggingface.co/datasets/textdetox/multilingual_toxic_lexicon
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+ Backtranslation: A more sophisticated cross-lingual transfer method. Translate the input to
English with NLLB-600M model?, perform detoxification with English bart-base-detox model * ,
and translate back to the target language.

- mt5 9 : A supervised baseline which used mt5-x1 [17] fine-tuned on the parallel dev set.

« Human references: Humans write them.

4.5. Result

Our method conducted text detoxification for all nine languages in the competition and submitted the
results. Even if powerful models exist to classify texts and embed their meanings, human judgment is
still the best for the final decision [8].

Table 3

Manual Evaluation Leaderboard. The results of the Manual evaluation with crowdsourcing on a random
subsample of 100 texts per language. This leaderboard is based on the J scores of English(en). We highlight top1
results per each column. Our team name is Team cake.

User en* zh es de ar hi uk ru am  average
Team cake 091 0.84 0.77 0.77 0.44 0.34 0.50 0.71 0.61 0.65
mkrisnai 0.89 0.34 0.83 0.70 0.63 0.73 0.73 0.78 0.49 0.68

Human References 0.88 0.93 0.79 0.71 0.82 0.97 0.90 0.80 0.85 0.85
SomethingAwful 0.86 0.53 0.83 0.89 0.74 0.86 0.69 0.84 0.71 0.77

bmmikheev 0.84 0.60 0.76 0.78 0.69 0.78 0.63 0.51 0.56 0.69
adugeen 0.83 0.60 0.73 0.70 0.82 0.68 0.84 0.76 0.71 0.74
Zhongyuluo 0.73 0.56 0.52 0.01 0.49 0.49 0.42 0.68 0.72 0.51
backtranslation 0.73 0.34 056 0.34 0.42 0.33 0.23 0.22 0.54 0.41
nikita.sushko 0.70 047 0.62 0.79 0.89 0.84 0.67 0.74 0.68 0.71
VitalyProtasov 0.69 0.49 0.81 0.77 0.79 0.87 0.67 0.73 0.68 0.72
mT5 0.68 0.43 0.47 0.64 0.63 0.60 0.42 0.40 0.61 0.54
delete 0.47 0.43 0.55 0.57 0.65 0.65 0.60 0.49 0.63 0.56

Table 3 shows the leaderboard which we built it with all four official baselines as well as other teams
that were #1 in each language from Test Phase: Manual Evaluation Final Results ''. Several vital insights
emerge when examining the performance across different languages. Firstly, we achieved the highest
score of 0.91 in the English (en) language and 0.84 in Chinese (zh), respectively, surpassing all other
users, which indicates a significant strength in English and Chinese processing capabilities. Compared
to Human References, which represent the human benchmark, our method exceeds human performance
in English, a noteworthy achievement. Secondly, we also demonstrate relatively good performance in
German (de) and Russian (ru), scoring 0.77 and 0.71 respectively. This suggests that our method can
effectively address cross-language detoxification tasks. However, we are facing challenges in Arabic (ar)
and Hindi (hi), achieving scores of only 0.44 and 0.34 respectively. These low scores indicate that our
model still requires improvement when dealing with these languages.

Table 4 shows examples of baseline models and our model output in English. Delete directly deletes
profanity words based on the multilingual toxic lexicon database, resulting in the returned results being
usually not fluent, and this method cannot handle profanity words that do not exist in the database.
Although mt5 can solve the problem of fluency, it cannot handle general toxic texts. Backtranslation still
required a larger corpus to address the issue of generated text mismatching its original meaning. Our
model, like mt5, uses a small dataset but generates fluent content with strong generalization ability.

$https://huggingface.co/facebook/nllb-200-distilled-600M
*https://huggingface.co/s-nlp/bart-base-detox
Phttps://huggingface.co/textdetox/mt5-xl-detox-baseline
https://pan.webis.de/clef24/pan24-web/text-detoxification.html#results
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Table 4

Examples of detoxifications by baseline models and our model. Inspired by the work of Daryna et al. [6] , we
have indicated bad answers in red and good answers in bold.

Original

i did not vandalize anything
you d*ck .

Yeah, you can f*ck off incel.

Be careful who you call a
m*ron.

delete

mT5

i did not vandalize anything
you .
| did not vandalize anything

Yeah, you can off incel.

Yeah, you can “ck off incel.

Be careful who you call a
m™ron.
Be careful who you call a

*
m*ron.
Be careful who you call.

you did not do.

backtranslation 1 did not vandalize any- Yeah, you can go away in-

thing. cel.
Team cake I did not vandalize any- Yeah, you can leave now. Be careful who you insult.
thing.

5. Conclusion

This study proposes a novel multilingual text detoxification method that combines the CO-STAR
framework and few-shot learning, which is implemented by Kimi, a chat model. Our aim is to efficiently
convert toxic texts in multilingual languages into neutral versions while preserving the original meaning
and grammatical structure. We are only familiar with English and Chinese; therefore, we have focused
on text detoxification for these two languages. In the PAN at CLEF 2024 competition, we achieved
the highest scores in the Chinese and English categories, with 0.91 and 0.86, respectively, at manual
evaluation, demonstrating a significant advantage in processing power for both languages.

The proposed method outperforms human benchmarks on English, exhibiting high efficiency and
accuracy in text detoxification tasks. This is a noteworthy achievement in the field of natural language
processing. While the results on English and Chinese are remarkable, the performance on other
languages such as Arabic and Hindi is not as strong, indicating that the model still requires further
optimization and improvement for these languages. We need to do more ablation experiments to study
the effect of different prompt sentences, different chat models and other factors on the detoxification
effect. Although the current prompt is based on the CO-SART framework, it is still written by human
beings, and in the future we will study the automatic generation of optimal prompt statements. We also
plan to employ large models to evaluate the detoxification effectiveness.
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