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Abstract

Pre-trained language model-based methods for Chinese Grammatical Error Correction (CGEC)
are categorized into Seq2Seq and Seq2Edit types. However, both Seq2Seq and Seq2Edit mod-
els depend on high-quality training data significantly. Considering the strong generation and
inference ability of large language models (LLMs), we propose a large language model-guided
optimization training method to exploit LLMs to extract error knowledge to optimize the tradi-
tional CGEC model training process. On the one hand, we use error types and confusion sets as
extra knowledge to guide LLMs to generate diverse pseudo data, thus extending the error distri-
bution of our training data. On the other hand, LLMs are utilized to infer the predicted results
from our CGEC models and obtain the re-training data, thus iteratively optimizing our pre-trained
CGEC models. Experiments on two benchmark datasets show that our LLMs-guided optimiza-
tion method with small-scale training data can achieve comparable results with baseline models
with large-scale training data. Detailed comparison experiments demonstrate that both the early
deviser pseudo data and the later re-training data are extremely useful for traditional CGEC model
optimization training, and can benefit from each other. We will release our code and prompts at
https://github.com/SakuraAcedia/llm-cgec-got to facilitate future work.

1 Introduction

Grammatical Error Correction (GEC) aims to detect and correct any possible grammatical errors in a
given sentence (Wang et al., 2021), i.e., missing, redundant, substitution, and word-order four error
types (Zhang et al., 2022a). As shown in Figure 1, the traditional GEC model receives a sentence
containing errors and generates its corrected one. The GEC results have widely applied to various ar-
tificial intelligence tasks such as writing scenarios, speech recognition fields, and information retrieval
scenes (Bryant et al., 2022; Zhang et al., 2023; Wang et al., 2023a).

Current typical GEC methods can be categorized into two lines, i.e., Seq2Seq models and Seq2Edit
models. Seq2Seq models treat GEC as a generation task, which takes an erroneous sentence as input
and obtains its corrected one autoregressively (Zhang et al., 2022b; Li et al., 2023a). Seq2Edit models
regard GEC as a token classification task, which first predicts a sequence of text-editing operations and
then generates target tokens based on the sequence operation labels (Zhang et al., 2022a; Omelianchuk
et al., 2020). With the advance in pre-trained language models, both Seq2Seq and Seq2Edit models have
achieved obvious improvements in Chinese grammatical error correction. However, their performances
are highly dependent on the quality and scale of the training corpus (Bryant et al., 2022).

In the past few years, different data augmentation techniques have been extensively studied (Koyama
et al., 2021; Stahlberg and Kumar, 2021; Ye et al., 2023). On the one hand, researchers attempt to
decline the error distributions between synthetic and reality corpus by back-translation or error pattern
constraint (Choe et al., 2019; Stahlberg and Kumar, 2021). On the other hand, some works exploit noise
injection or MixEdit approaches to increase the diversity of synthetic corpus (Koyama et al., 2021; Ye et
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<s>它们的美把我迷住。</s>

可是他们的父母时代跟他们相反。

</s> 

Seq2Seq Model
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可是他们的父母时带跟他们相反。

这个作品反映了那个时带的状况。
这个作品反映了那个时代的状况。

Predicted sentence

A pair of sentence

Iterative Optimization

LLM-Guided

Figure 1: An example for CGEC corpus generation with LLMs.

al., 2023). More recently, large language models (LLMs) have demonstrated breakthrough performance
in various natural language processing tasks (Wu et al., 2023; Fang et al., 2023). The LLMs benefit
from a vast training corpus, providing them with ample grammatical knowledge, exceptional semantic
comprehension, diversity generation, and strong representation capabilities (Brown et al., 2020; Zhou
et al., 2023a). Several studies have investigated the possibility of LLMs for CGEC (Li et al., 2023b;
Kaneko and Okazaki, 2023b). Research findings indicate that despite receiving supervised fine-tuning
using CGEC data, the performance of LLMs on the CGEC task continues to be unsatisfactory (Zhang
et al., 2023; Wu et al., 2023). The result may be due to the serious issue of overcorrection in LLMs.
Recent research trends indicate that more comprehensive grammar information can be derived from
LLMs (Song et al., 2023; Kaneko and Okazaki, 2023a). This grammar information can guide the GEC
model to correct grammatical errors, enabling the model to correct complex errors that it was previously
unable to correct. Due to the serious hallucination problem in LLMs, the corpus generated by LLMs may
have slight deviations from real corpus. Therefore, simulating the distribution of grammatical errors in
real-world scenarios and constructing high-quality training data remains a significant challenge.

To address this issue, we propose a large language model-guided optimization training method to en-
hance traditional GEC models with knowledge acquired from the LLMs. First, we utilize error types
and the confusion set as extra knowledge to construct prompt instructions based on our given correct
sentences, thus guiding LLMs to generate a diverse original synthetic corpus. Second, we directly fuse
a few synthetic and reality corpora for the traditional GEC model training. Third, we utilize LLMs to
analyze predicted sentences from GEC models, inferring whether there are any Chinese grammatical er-
rors in the sentence that have not been corrected. Finally, we exploit LLMs to generate similar sentences
based on the analysis results, which are used for re-training our GEC models iteratively, thus further
enhancing the performance of GEC models.

Experiments on two benchmark datasets show that our proposed method achieves significant enhance-
ments compared with the strong baselines, demonstrating that LLMs is extremely useful for optimizing
the traditional GEC model training. Our thorough investigation highlights that error types and confusion
sets are important factors in guiding LLMs to generate a diverse synthetic corpus, thus further expand-
ing the error distribution of our training data. Detail comparison experiments show that re-training data
generated by LLMs based on the inference and analysis results are essential for optimizing GEC model
training since its error distributions are very similar to our testing data. The ablation study indicates
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that both the early pseudo-corpus generation and the later iterative optimization are equally important in
enhancing the performance of traditional GEC models, and they can benefit from each other.

2 Related Work

Grammatical error correction has been a challenging task in both natural language processing and ma-
chine learning fields. Recently, grammatical error correction has achieved significant improvement in
English and Chinese. Now, we try to give a brief review of some representation approaches from two
aspects, i.e., pre-trained language model-based methods and large language model-based methods.

Pre-trained language model-based methods. Motivated by the successful application of pre-trained
language models on various artificial intelligence tasks, most previous works focus on enhancing the
grammatical error correction performance by fusing the representations from pre-trained language mod-
els, which are mainly categorized into Seq2Seq and Seq2Edit two paradigms.

Seq2Seq models utilize encoder-decoder architectures to address the GEC task, which is drawn inspi-
ration from neural machine translation (Kaneko et al., 2020; Zhang et al., 2022b; Zhou et al., 2023b).
Later, Kaneko et al. (2020) extend the integration of pre-trained knowledge into the encoder-decoder
models. Zhang et al. (2022b) utilizes syntactic information to enhance the model’s performance. Zhou
et al. (2023b) employ an external critic to appraise the suitability of the token to be produced gradu-
ally, impacting the selection of the succeeding token dynamically. For Seq2Edit models, they treat GEC
as a sequence tagging task and predict token-level edit operations to be implemented on the input sen-
tence (Omelianchuk et al., 2020; Zhang et al., 2022a). GECToR first iteratively annotates and revises
the modified sequence, and then proceeds to correct it once more, thereby improving the speed of infer-
ence (Omelianchuk et al., 2020). Zhang et al. (2022a) integrate the GECToR model into the CGEC task
and explore the impact of different pre-trained language models on this paradigm.

Compared with the Seq2Seq model, the Seq2Edit model has more efficient inference and robust error
detection capabilities, but its performance has slightly declined (Li et al., 2022). In this work, we will give
a detailed analysis of the influence of different training corpus on both Seq2Seq and Seq2Edit models.

Large language model-based methods. Recent researches on large language models indicate that
increasing the size of language models can result in notable enhancements in performance across various
downstream tasks (Kaplan et al., 2020). These LLMs have shown exceptional skill in adhering to and
carrying out a variety of user instructions, leading to extensive acceptance among users who frequently
engage with these models and utilize them for professional purposes (Brown et al., 2020; Dong et al.,
2023; Li et al., 2023c; Zhao et al., 2023). Recently, there has been significant progress in corpus con-
struction focused on reducing the manual annotation workload and automatically enhancing the scale,
diversity, and creativity of corpus (Wang et al., 2023b; Asai et al., 2023; Zhou et al., 2023a). Wang et
al. (2023b) provide an almost annotation-free method for aligning pre-trained language models with in-
structions. Asai et al. (2023) encourage LLMs to participate in self-reflective retrieval enhances the gen-
eration process, leading to improved quality and accuracy of language model output. Zhou et al. (2023a)
design a small dataset containing 1000 samples that is used for training with standard supervised loss
and demonstrate the potential of fine-tuning the LLMs on a high-quality small-scale dataset.

Recent work has explored the performance of various LLMs on the CGEC task (Fang et al., 2023; Qu
and Wu, 2023; Fan et al., 2023; Zhang et al., 2023; Kaneko and Okazaki, 2023b; Song et al., 2023).
Fang et al. (2023) evaluate the performance of ChatGPT on the CGEC task through in-context learning,
highlighting its ability to produce coherent sentences while also exposing its tendency for excessive cor-
rection. Fan et al. (2023) employs ChatGPT to create ungrammatical sentences by incorporating specific
clues. In cases where ungrammatical sentences lack clues, the author manually gathers such sentences
from publicly accessible websites and rectifies them. Zhang et al. (2023) investigate the potential ben-
efits of LLMs and enhance a writing-assistant scenario through multi-task instruction tuning. Despite
supervised fine-tuning, the performance of LLMs remains unsatisfactory, indicating that they have not
yet fully adapted to the GEC field. Consequently, researchers have started exploring if LLMs can play
different roles in the GEC task, apart from merely acting as the corrector. Kaneko and Okazaki (2023b)
propose a method to enhance the performance of the GEC task by leveraging LLMs for predicting edit
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spans. Song et al. (2023) introduce a novel concept of elucidating grammar mistakes and demonstrate
the capability of LLMs to provide explanations for grammatical errors.

In a word, although the notable advancements achieved by typical Seq2Seq and Seq2Edit methods in
the task of CGEC, their effectiveness is limited by the quality and scale of the training corpus. Con-
sidering the strong capability of generation and inference demonstrated by LLMs, we will attempt to
utilize LLMs to simulate the distribution of realistic errors and further optimize the typical Seq2Seq and
Seq2Edit model training.

3 Our Proposed Approach

Large language model has shown its strong capability of generation and inference in various natural lan-
guage processing tasks, such as question answer, summary generation, and knowledge inference (Brown
et al., 2020; Zhou et al., 2023a; Zhang et al., 2023). However, since the parameters for LLMs are huge,
it is difficult to fine-tune LLMs to adapt to each specific natural language processing task. Hence, the
utilization of the ability of LLMs to enhance the performance of traditional GEC models is still a key
challenge for Chinese grammatical error correction. To address this issue, we propose a large language
model-guided optimization training method. On the one hand, we utilize the LLMs to generate a small-
scale diverse pseudo corpus automatically based on error types and confusion sets, thus enlarging the
error distributions of training data. On the other hand, we exploit the inference ability of LLMs to ana-
lyze the predicted results from the traditional GEC models, thus obtaining a more high-quality re-training
corpus to make up for the limitations in traditional model training.

As depicted in Figure 2, our proposed method mainly contains three stages, i.e., pseudo corpus gen-
eration, traditional model training, and iterative optimization. First, we combine the error types, correct
sentences, and an additional confusion set in one prompt to guide the LLMs in creating sentences with
different grammatical errors. Second, the generated pseudo corpus is used to enlarge the original train-
ing data for traditional GEC model training. Third, we iteratively utilize LLMs to analyze predicted
sentences by GEC models, inferring whether there are any Chinese grammar errors in the sentence that
have not been corrected. Finally, we use LLMs to generate similar sentences based on the analysis results
to retrain GEC models, further enhancing the model performances.

Generation

Traditional Model Training Iterative OptimizationPseudo Corpus Generation

Additional Information

Unlabeled Sentence  
咱们直接上图看个明白。

Confusion Set
上   尚

Extra Corpus

Error Sentence:    这本书对学生的阅读兴趣很大。

Correct Sentence: 学生对这本书的阅读兴趣很大。

Corrected Sentence:
另外，冬阴功对外国人的喜爱

不断地增加。 

Gloden Corpus

Source Sentence: 我爸是个我的人生的老师。

Target  Sentence: 我爸是我的人生的老师。

Error Type
替换错误

Corrected Sentences

Generate Prompt

Pseudo Corpus

Pseudo Sentence
咱们直接尚图画看个明白。

Model Training

Encoder Decoder

Encoder Post-
process

Seq2Seq

Seq2Edit
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Error Extrapolation Prompt

Generation
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Generate some grammatical errors in 
unlabeled sentences with error type 
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Generate a pair of sentences containing 
the same error type and grammatically 
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Figure 2: Framework of our proposed method.
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3.1 Pseudo Corpus Generation
Traditional grammatical error correction models always rely on a large amount of high-quality parallel
corpus to ensure effective performances. Therefore, how to automatically generate a high-quality corpus
becomes an important factor in determining the model performance. Considering the strong generation
capability of LLMs, we incorporate four error types and confusion set information as extra knowledge
to constrain LLMs to generate a diverse pseudo corpus that covers all error types. In the practical exper-
iments, we opt for the top 5 candidate characters that match each position within unlabeled sentences to
maximize the utilization of the confusion set information. The process involves iterating through these
candidates based on their probability in descending order. This selected candidate is then deemed as the
final answer. The input of LLMs is formulated by converting error type E, confusion set information C,
and unlabeled sentence Y into an instruction template Tgen(E,C, Y ):

Tgen(E,C, Y ) = {
instruction︷ ︸︸ ︷
z1, ..., zi−1,

E︷ ︸︸ ︷
zi, ..., zj−1,

C︷ ︸︸ ︷
zj , ..., zk

Y︷ ︸︸ ︷
zk+1, ..., zk+n}. (1)

Specifically, we first encourage LLMs to analyze grammatical details such as punctuation, vocabulary,
and sentence structure in the correct sentences. Then, we utilize LLMs to accurately analyze the part-of-
speech of each word in a given sentence. Next, specific error operations are performed in this sentence
based on the analyzed part-of-speech and confusion set information. For instance, when encountering
a substitution error, we will substitute partial words in the sentence according to the part-of-speech and
confusion set information. Finally, LLMs are employed to identify Chinese grammar errors related to
punctuation, vocabulary, and sentence structure, thereby verifying the presence of grammatical errors
in the generated sentences. Through the above process, we restrict the generation of pseudo-corpus by
LLMs using error types and confusion set information. This ”constrain-then-generate” approach enables
us to generate more diverse, informative, and realistic pseudo instances.

3.2 Traditional Model Training
Given a sentence X = {x1, x2, . . . , xm} that may include grammatical errors, the CGEC task aims
to identify and correct the potential grammatical errors in X and outputs the corresponding error-free
sentence Y = {y1, y2, . . . , yn}.

Seq2Seq Model. The Seq2Seq model employs the encoder-decoder framework to generate the correct
sentence based on the ungrammatical input sentence. It uses a multi-layer self-attention as the encoder
module to encode the entire erroneous sentence x1, x2, . . . , xm into the corresponding hidden states
h1,h2, . . . ,hm. Then, another multi-layer cross-attention is used as the decoder module to generate
each token in y1, y2, . . . , yn autoregressively based on the hidden states and previously generated tokens.
The training objective of the Seq2Seq model is to minimize the negative log-likelihood loss:

L(θ) = −
n∑

i=1

log p(ŷi = yi|X,Y<i, θ), (2)

where θ is learnable model parameters, ŷi is the i-th token predicted by the model, and Y<i =
y1, y2, ..., yi−1 denotes a set of tokens before the i-th token yi.

Seq2Edit Model. Due to the overlap between X and Y , it is inefficient to perform autoregressive
generation on the entire target Y , while the Seq2Edit model is a good choice. The Seq2Edit model typi-
cally regards GEC as a sequence labeling task, which is composed of a BERT-like encoder and a simple
classifier stacked on the top. Firstly, a pre-defined set of tags is needed to represent editing operations.
In general, this set of tags includes generic edits (e.g.$KEEP for keeping the current token unchanged,
$DELETE for deleting the current token) and token-dependent edits(e.g. $APPEND for appending a new
token next to the current token, $REPLACE for replacing the current token with another token). Con-
sidering that the vocabulary of tags linearly increases with token-dependent edits, it is common to set a
moderate tag vocabulary based on the frequency of editing to balance the coverage of editing and model
size. Then, the initial sentence pairs are converted into sentence-tag pairs of identical length. Specifi-
cally, align the target sentence Y with the source sentence X by minimizing the modified Levenshtein
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distance, and then convert it into a sequence of tags T = t1, t2, ..., tm. In training, the general objective
function of the Seq2Edit methods is to minimize the negative log-likelihood loss for the tag sequence:

L(θ) = −
n∑

i=1

log p(t̂i = ti|X, θ), (3)

where t̂i is the i-th tag predicted by the model. During the inference stage, Seq2Edit methods predict
a tagging sequence T , then perform editing operations on the source sentence X via post-processing to
obtain the predicted output Y .

3.3 Iterative Optimization
Since traditional GEC models are sensitive to some high-error types with high-probability distributions
but ignore low-probability ones, we first employ LLMs to analyze grammar errors that these models
did not rectify. Then, we exploit LLMs to generate sentences containing uncorrected errors based on
the analysis results. Finally, the newly generated corpus is used to iteratively re-train traditional GEC
models, thus further enhancing their accuracy.

In the iterative optimization process, we incorporate two different data sources: the pseudo corpus
Dpse, and a small human-annotated corpus known as golden data, represented as Dann. To bridge the
distribution gap between the pseudo corpus and the human-annotated corpus, we make use of Ddev

ann.
Subsequently, Dtest

ann is employed to evaluate the efficiency of GEC models.

Algorithm 1 An algorithm with Iterative Optimization

Input: Pseudo corpus Dpse; Development dataset Ddev
ann; GEC models f;

The LLM model PLLM; The number of iterative optimization rounds N;
Iterative optimization prompts TIE.

Output: Re-training corpus Dretrain; Optimized GEC models f′.
1: D0

add ← ∅
2: for r in range(N) do
3: Init(f); ▷ Initialize GEC models with annotated training corpus
4: Dr

retrain ← Dpse ∪ ( ∪ri=1 Di
add)

5: Retraining(f,Dr
retrain)

6: Dr
pre ← Correct{f′(Ddev

ann|Dr
retrain)} ▷ Evaluate GEC models with synthetic corpus

7: Dr+1
add ← ∅

8: for each (x,y) ∈ Dr
pre do

9: (xadd,yadd) ∼ PLLM( · |TIE(xpre,yann)) ▷ Identify errors and generate coupus
10: Dr+1

add ← Dr+1
add ∪ {(xadd,yadd)}

11: end for
12: end for
13: Dretrain ← Dpse ∪ (∪Ni=1Di

add) ▷ Iteration completion and hybridize corpus
14: f′ = Re-training(f,Dretrain)

We present the whole process of iterative optimization in Algorithm 1. First, we set the additional cor-
pus D0

add to an empty set in the 0-th round. The iterative optimization process starts in the second line,
represented by a for-loop, where each iteration of the for-loop corresponds to one optimization round.
In our experiment, we conduct 4 rounds of iterative optimization tests. For each loop, the parameters
of GEC models are initialized with an annotated training corpus. Second, we combine the pseudo cor-
pus Dpse and the additional corpus Dr

add from the previous r-th rounds to form the re-training corpus
Dr
retrain in the r-th round. Then, all GEC model parameters are updated by the re-training corpus
Dr
retrain. Third, we evaluate optimized GEC models f′ on the development dataset Ddev

ann and com-
bine the predicted sentences xpre of GEC models to form the set of predicted sentences Dr

pre in the
r-th round. We set the additional corpus Dr+1

add in the r+1-th round to an empty set. Fourth, we utilize
TIE(xpre,yann) prompt to motivate the LLMs to analyze whether there are still grammatical errors in

CC
L 
20
24

Proceedings of the 23rd China National Conference on Computational Linguistics, pages 1366-1380, Taiyuan, China, July 25 - 28, 2024.
Volume 1: Main Conference Papers

(c) Technical Committee on Computational Linguistics, Chinese Information Processing Society of China 1371



Computational Linguistics

the predicted sentences xpre through optimized GEC models. Based on the analysis results, we em-
ploy the LLMs generate sentence paris (xadd, yadd) resembling the predicted sentence xpre with
the annotated sentence yann. Finally, We combine the pair of generated sentence (xadd, yadd) to
form the additional corpus Dr+1

add of the r+1 round. After N iterative optimizations, we hybridize the
generated additional corpus DN

add with the pseudo corpus Dpse to form the ultimate re-training corpus
Dretrain. Then, we retrain GEC models based on the ultimate re-training corpus Dretrain to obtain
the final iteratively optimized GEC models. The primary steps of the iterative optimization algorithm
involve retraining the GEC models using the current synthesized corpus (line 5) and employing the LLM
to extend the predicted sentences to generate additional training corpus (lines 8-11). In summary, the
iterative optimization process utilizes LLMs to identify errors within the GEC models and generate a
corpus based on this error information, thus helping GEC models find better convergence points.

4 Experiments

4.1 Experimental Settings

Datasets. We adopt the wudao corpus0 as the unlabeled corpus to generate pseudo corpus for the
large language model-guided optimization training method. We employ a combination of the Chinese
Lang8 (Zhao et al., 2018a), the HSK (Zhang, 2009), and our generated pseudo corpus by LLMs for
traditional model training. MuCGEC-dev (Zhang et al., 2022a) is used for hyper-parameter tuning and
checkpoint selection. Table1 presents detailed statistical information for the mentioned datasets.

Dataset #Sent #Error Usage

Lang8 1,220,906 1,092,285 (89.5%) Training
HSK 156,870 95,320 (60.8%) Training
WuDao 200,000 - Training

MuCGEC-dev 1,125 1,069 (95.1%) Validation
MuCGEC-test 5,938 5,475 (92.2%) Testing
NLPCC2018-test 2,000 1,983 (99.2%) Testing

Table 1: Statistics of the used CGEC datasets. #Sent denotes the number of the sentences and #Error
denotes the number (the percentage) of the erroneous sentences.

Evaluation Metrics. For the evaluation metrics, we follow previous work and report word-level
performance on the NLPCC2018-test using the official MaxMatch scorer and the PKUNLP word seg-
mentation tool provided by Zhao et al. (2018b). For MuCGCE-test (Zhang et al., 2022a), we report the
character-level scores using the ChERRANT tools.

Basic Model. The mainstream CGEC models are primarily categorized into two types, i.e., Seq2Seq
and Seq2Edit. We have chosen the Seq2Seq and Seq2Edit models as the baseline representatives. For
the Seq2Seq model, we opt for Chinese BART-large (Shao et al., 2021) to generate text, as it can be
straightforwardly trained for CGEC. For the Seq2Edit model, GECToR-Chinese (Omelianchuk et al.,
2020) stands out as the predominant method employed for CGEC. Building upon the foundation laid
by Zhang et al. (2022a), our selection for the encoder in the Seq2Edit method is Chinese-Struct-Bert-
Large (Wang et al., 2020). We employ Qwen-14B-Chat (Bai et al., 2023)1 for pseudo corpus generation
and Qwen-72B-Chat-Int4 (Bai et al., 2023)2 for iterative optimization.

Implementation Details. We utilize Chinese BART-large (Shao et al., 2021) and Chinese-Struct-
Bert-Large (Wang et al., 2020) to enhance traditional GEC models. For the LLMs inference process,
we follow the vllm-project (Kwon et al., 2023)3 on 4 GeForce RTX 3090 24GB GPUs. Appendix A

0https://data.baai.ac.cn/details/WuDaoCorporaText
1https://huggingface.co/Qwen/Qwen-14B-Chat
2https://huggingface.co/Qwen/Qwen-72B-Chat-Int4
3https://github.com/vllm-project/vllm
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shows additional implementation specifics and hyperparameter selection. Appendix B gives detailed
illustrations about particular prompts utilized in our approach.

4.2 Main Results

System Extra NLPCC2018-test MuCGEC-test
Data Size P R F0.5 P R F0.5

Seq2Edit (Zhang et al., 2022a) - 42.88 30.19 39.55 44.11 27.18 39.22
Seq2Seq (Zhang et al., 2022a) - 41.44 32.89 39.39 43.81 28.56 39.58
SynGEC (Zhang et al., 2022b) - 49.96 33.04 45.32 54.69 29.10 46.51
TemplateGEC (Li et al., 2023a) - 54.50 27.40 45.50 - - -

Qwen-14B-Chat (Bai et al., 2023) - 24.50 41.71 26.70 22.47 34.85 24.19
Qwen-72B-Chat-Int4 (Bai et al., 2023) - 27.94 33.11 28.84 25.62 30.41 26.45

Direct Noise (Ye et al., 2023) 800w 49.57 31.80 44.59 54.93 29.61 46.91
Backtranslation (Ye et al., 2023) 800w 47.64 36.43 44.88 54.82 30.27 47.17

Our Seq2Edit - 42.87 30.25 39.57 43.97 27.45 39.25
w/ Iterative Optimization 20w 43.74 36.61 42.10 44.34 32.60 41.36

Our Seq2Seq - 49.68 31.79 44.65 54.17 28.74 46.03
w/ Iterative Optimization 20w 52.17 31.51 46.12 55.74 29.56 47.35

Table 2: Overall results on NLPCC2018-test and MuCGEC-test. The results of Seq2Edit (Zhang et al.,
2022a), Seq2Seq (Zhang et al., 2022a), SynGEC (Zhang et al., 2022b), TemplateGEC (Li et al., 2023a),
Direct Noise and Backtranslation (Ye et al., 2023) on NLPCC2018-test and MuCGEC-test are cited from
the original papers and other results including Qwen-14B-Chat and Qwen-72B-Chat (Bai et al., 2023)
are implemented by us. The best results of two different traditional models are highlighted in bold.

Table 2 shows the main results of NLPCC2018-test and MuCGEC-test and makes a detailed compar-
ison with previous works. First, we can see that our Seq2Seq and Seq2Edit models have achieved com-
parable or even better performances than previous works (Zhang et al., 2022a), which verifies the strong
ability of our baseline models. Second, compared with the top block, we find that previous methods
frequently integrate supplementary information to boost the efficacy of GEC models, including syntactic
and confusion set knowledge (Zhang et al., 2022a; Li et al., 2023a). Due to LLMs acquiring a strong
understanding of grammar during training, our approach focuses on effectively excavating this knowl-
edge from LLMs and utilizing it to enhance the performance of GEC models. Our approach consistently
surpasses all comparison methods in terms of F0.5. This result indicates that our method can effectively
excavate the grammar knowledge from LLMs and utilize it in Seq2Seq and Seq2Edit models. Third, we
find that our large language model-guided iterative optimization training approach leads to 1.47/1.32 im-
provements in the Seq2Seq model and 2.53/2.11 improvements in the Seq2Edit model compared to the
traditional training method. Compared with direct noise and backtranslation augmentation methods, our
model can achieve better results with only a smaller pseudo corpus. This highlights the efficacy of our it-
erative optimization strategy and the small-scale corpus construction method we introduced. Finally, we
can observe that our approach performs superior results with Seq2Seq and Seq2Edit models compared to
utilizing LLMs directly for grammatical error correction, indicating that employing constraints like error
types and confusion sets can guide LLMs to construct corpus effectively. Moreover, we can effectively
utilize the strong analytical capabilities of LLMs to enhance the performance of Seq2Seq and Seq2Edit
models.
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4.3 Analyses and Discussion

4.3.1 Ablation Study

The main results of our approach stem from three kinds of constraint information, including error types,
confusion set, and iterative optimization from LLMs. Hence, it is imperative for us to perform ablation
studies on these three types of grammar information to assess their impacts on our method. Table 3
shows a thorough ablation study on the NLPCC2018-test and MuCGEC-test datasets.

Method NLPCC2018-test MuCGEC-test
P R F0.5 P R F0.5

Seq2Edit 43.74 36.61 42.10 44.34 32.60 41.36
w/o Error Types 43.52 35.32 41.59 43.97 32.06 40.93
w/o Confusion Set 43.92 35.11 41.82 44.47 31.39 41.05
w/o Iterative Optimization 42.87 36.10 41.32 43.74 32.12 40.79

Seq2Seq 51.82 32.03 46.12 55.74 29.56 47.35
w/o Error Types 51.41 31.40 45.60 55.23 29.33 46.94
w/o Confusion Set 51.96 31.30 45.90 55.83 28.86 47.04
w/o Iterative Optimization 49.87 33.75 45.52 54.42 30.06 46.83

Table 3: Results of ablation study on NLPCC2018-test and MuCGEC-test

First, we can observe that incorporating each type of constraint information leads to notable enhance-
ments in both Seq2Seq and Seq2Edit models when implemented separately, affirming the validity of our
decision to acquire data from LLMs. Due to the high proportion of substituted errors in the HSK cor-
pus, the enhancement in the performance of the GEC model does not vary significantly based on error
types and constraints related to confusion set information. The primary cause of this result is that the
model becomes trapped in spurious patterns during the training process, leading to minimal performance
enhancements. Therefore, iterative optimization has brought the greatest improvement for Seq2Seq and
Seq2Edit models, indicating that LLMs based on corrected sentences and grammatically correct sen-
tences can generate valuable reference corpora. These outcomes offer valuable insights for Seq2Seq
and Seq2Edit models, resulting in substantial benefits for these models. Moreover, the combination of
different constraint information leads to sustaining improvements in all GEC models, demonstrating the
compatibility between the three types of our designed information.

4.3.2 Distribution on four error types

To further verify the effectiveness of our method in narrowing the gap in error type distribution compared
to the golden corpus, we utilize the HSK corpus as the foundation corpus. The error type distribution
is illustrated across the four CGEC error categories: missing (M), redundant (R), substitution (S), and
word-order (W). We utilize the ChERRANT tool for converting the corpus into the M2 file format and
extracting the distribution of error types within the corpus.

The results depicted in Figure 3 demonstrate that our method further narrows the error type distribution
gap between the pseudo corpus and the realistic corpus. The constraint information in the confusion set
primarily focuses on addressing substituted errors. Therefore, we only replace the part of the corpus
that consists of substitution errors generated by error type constraint information. Through iterative
optimization information, in cases where the proportion of missing errors is relatively low, we iteratively
generate more corpus containing missing errors to further narrow the error type distribution gap between
the generated corpora and the realistic corpora. In brief, our method closely aligns with the error type
distribution found in the HSK corpus by utilizing constraints that take into account error types, confusion
sets, and iterative optimization.
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Figure 3: The results of distribution on four error types

4.3.3 Effectiveness of Iterative Optimization
To further investigate the effect of our iterative optimization method on traditional GEC models, we
construct three different scales of pseudo corpus (160k, 180k, and 200k sentences) based on error types
and confusion sets constraint information, and integrate them into the Lang8 and HSK corpora. Then,
we train the GEC model on these three different scales of corpus and perform four rounds of iterative
optimization on the NLPCC2018 test set. In other words, we want to use the powerful analytical capa-
bilities of LLMs to analyze whether there are any remaining uncorrected grammatical errors in sentences
predicted by the GEC model. Based on the analysis results, we aim to generate a high-quality corpus
that is instructive.

0 1 2 3 4
40

41

42

43

44

Round

F
0
.5

160k
180k
200k

(a) Seq2Edit

0 1 2 3 4
44

45

46

47

48

Round

F
0
.5

160k
180k
200k

(b) Seq2Seq

Figure 4: Results of our method on NLPCC2018 test set with different pseudo corpus scales.

By observing the results in Figure 4, we find that when grammatically correct sentences are added
to LLMs to generate re-training data, it helps to improve the performance of the GEC model. As the
number of iterations and corpus size grows, the performance of the GEC model continues to improve.
This also indicates that enabling LLMs to view golden sentences during the generation of pseudo corpus
enables them to capture the grammatical information from incorrect sentences to correct ones, thereby
reducing the probability of GEC model falling into a pattern of illusory modifications. Therefore, we can
also understand why there is a significant performance improvement when golden sentences are added
to LLM inputs during the generation of training data. In this scenario, LLMs generate sentences in the
training data similar to golden sentences in the test set.

5 Conclusion

In this paper, we propose a large language model-guided optimization training method to exploit the
strong generation and inference capability of LLMs to enhance the performance of traditional GEC
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models. On the one hand, we propose using error types and confusion sets as constraint information
to guide LLMs in generating diverse pseudo corpus, thus enhancing the robustness of traditional GEC
models. On the other hand, we leverage LLMs to infer the predictions of our GEC models to reduce the
gap between the error distributions of re-training and realistic corpora. iteratively optimizing our CGEC
models. Experimental results on two CGEC datasets demonstrate the effectiveness of our approach on
Seq2Edit and Seq2Seq models. Further detailed analysis shows the effectiveness of our proposed method
in reducing the distribution of error types, as well as the key role of iterative optimization in enhancing
performance. In future research, we will further explore how to fully utilize the grammatical information
of large models to enhance the performance of Seq2Seq and Seq2Edit models.
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A Implementation Details and Hyperparameters

For Seq2Edit model and Seq2Seq model training, following Zhang et al. (2022a), we list the main hyper-
parameters in Table 4 and Table 5. To determine the optimal balancing weights for the training objective,
we experiment with various values for α within 0.5, 1.0, 1.2, 2.0 and β within 0.5, 1.0, 2.0. Our ex-
periments reveal that the configuration with α = 1.0 and β = 1.0 achieves the highest F0.5 score on
NLPCC2018-test and MuCGEC-test, which is used as the default settings in all our experiments.

Configurations Values

Backbone Chinese-StructBERT
Devices 1 GeForce RTX 3090

Number of max epochs 20
Number of cold epochs 2

Optimizer Adam
Cold learning rate 1×10−3

Learning rate 1×10−5

Batch size 128
Patience 3

Table 4: Hyper-parameter values of Seq2Edit.

Configurations Values

Backbone Chinese-BART-large
Devices 4 GeForce RTX 3090
Epochs 20

Optimizer Adam
Learning rate 3×10−5

Batch size per GPU 4096 tokens
Warmup updates 2000

Max source length 1024
Dropout 0.2

Dropout-src 0.2
Beam size 12

Table 5: Hyper-parameter values of Seq2Seq.
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B Designed Prompts

In order to guide LLMs to generate high-quality corpus under the constraints of error types and con-
fusion set, we have carefully designed instruction prompts based on the characteristics of constructing
the CGEC task corpus. The prompt for generation is shown in Table 6 and the prompt for iterative
optimization is shown in Table 7.

We mainly cover missing, redundant, substitution, and word-order as the primary types of errors. For
missing errors, we prompt the LLMs to delete one or more words in the input sentence. For redundant
errors, we prompt the LLMs to repeat one or more words in the input sentence, but only from the words
present in the input sentence. For substitution errors, we prompt the LLMs to replace one or more
of the words in the input sentence with synonyms, homophones, or words that are similar in form to
that word. For word-order errors, we prompt the LLMs to rearrange the order of words in the input
sentence, resulting in a disorganized sentence structure. It is important to keep the words in the sentence
unchanged. The corpus generation methods for the various error types mentioned above correspond to
the ”operation” section of the prompt for constructing corpus.

你的目标是针对输入句子的标点、词语和句法等，在其中巧妙地引入实用、合理且忠实的中
文语法错误。实用性要求构造的句子有助于提升中文语法纠错系统的性能和帮助人们理解正
确的中文语法规则。合理性要求构造后的句子能被中文语法纠错系统纠正。忠实性要求构造
方式是基于指定的中文错误类型和混淆集信息。
指定的中文语法错误类型为[error types]。请遵循[工作方式]，严格保持句子编号不变。下面
让我们一步步地按照[步骤]，针对[输入句子]，生成中文语法错误的句子。
[混淆集信息]
{con info}
[步骤]
Step1: 初步分析输入句子的标点、词语和句法等。
Step2: 准确分析出输入句子中每个词语的词性。
Step3: 根据分析的词性、中文语法错误类型和混淆集信息，针对输入句子中的词
语，{operations}。
Step4: 分析一下构造句子中的标点、词语和句法等，确保句子中包含中文语法错误。
Step5: 无需进行额外的解释，直接输出构造的句子。
[工作方式]
[ID][输入句子]<中文语法正确的句子。>
[ID][输出句子]<构造的句子。>
请严格遵循你的工作方式。现在开始对输入的句子进行改动：
[ID][输入句子]<input sentence>

Table 6: Our designed prompt for constructing corpus.CC
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你的目标是分析纠错模型预测的句子中的标点、词语和句法等，判断其是否含有未纠
正的中文语法错误。如果有，生成一对实用、合理且忠实的句子对。如果没有，则回
复[纠错完全]。实用性要求构造的句子有助于提升中文语法纠错系统的性能和帮助人们理解
正确的中文语法规则。合理性要求构造后的句子能被中文语法纠错系统纠正。忠实性要求基
于未纠正的中文语法错误进行构造。
请遵循[工作方式]，严格保持句子编号不变。下面让我们一步步地按照[步骤]根据[预测句
子]和[语法正确句子]的内容生成句子对，无需输出解释过程，直接给出结果。
[步骤]
Step1: 初步分析纠错模型预测后句子中的标点、词语和句法等。
Step2: 准确分析出纠错模型预测后句子中每个词语的词性。
Step3: 根据分析的词性和语法正确句子，判断预测句子中是否还含有未纠正的中文语法错
误。如果有则执行下面的步骤，否则回复[纠错完全]。
Step4: 生成类似句子对，其包含语法纠错模型未纠正的中文语法错误的句子和正确句子。
Step5: 检查生成的句子对，保证其包含纠错模型未纠正的中文语法错误。
[工作方式]
[ID][预测句子]<被中文语法纠错模型预测的句子。>
[ID][语法正确句子]<对应语法完全正确的句子。>
[ID][构造的错误句子]<包含语法纠错模型未纠正的中文语法错误的句子。>
[ID][构造的正确句子]<中文语法正确的句子。>
请严格遵循你的工作方式。现在开始根据预测句子和语法正确句子生成类似的句子对：
[ID][预测句子]<predicted sentence>
[ID][语法正确句子]<annocated sentence>

Table 7: Our designed prompt for iterative optimization.CC
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