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Chinese Spelling Check

• Spelling errors in Chinese texts often occur between 
characters with similar pronunciations and 
morphologies.

• The purpose of Chinese Spelling Check (CSC) is to 
detect and correct spelling errors in Chinese texts.

• Challenge:
• insufficient annotated data
• underutilization of existing datasets

• How about using Retrieval-augmented methods?
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Retrieval-augmented Text Generation

• A new paradigm known as "open-book exam“.
• Specially, algorithms based on KNN retrieval always predict tokens with a nearest neighbor classifier 

over a large datastore of cached examples.

Nearest Neighbor Machine Translation, Urvashi Khandelwal ICLR 2021
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Challenge and Solution

• Challenge: Both correct and incorrect tokens exist in the input text, which makes it confusing 
and unreasonable to arbitrarily store the traditional semantic representations of each token 
for retrieval.

• As mentioned before, incorrect tokens, namely spelling errors, are often caused by phonetic 
and morphologic similarity. So we incorporate the phonetic and morphologic information of 
each token itself into the calculation of the query and key. (Error Robust Information)
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RERIC: Retrieval method with Error-Robust Information for Chinese Spelling Check
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RERIC: Datastore Construction

• Key Design:
• The goal of our key design is to alleviate the negative impact of 

mixing correct and incorrect tokens in the input and provide 
sufficient information for error correction. Each target token 
needs to be represented more rationally and robustly in the 
same high-dimensional space.
• We use concatenation to combine and store three parts of 

information.
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RERIC: Datastore Construction

• Value Design:
• we propose to extend the single target token to the n-gram 

around it as the value for further matching and reranking.
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RERIC: Retrieval and Reranking

• Retrieval:
• the query is used to retrieve the k-nearest neighbors in the 

datastore we constructed before based on the measure of 
similarity.

• Reranking:
• We calculate the modified distance of the retrieved neighbor.
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Experimental Settings

• Training Data:
• SIGHAN 13/14/15 training set
• Wang271K

• Test Data:
• SIGHAN 13/14/15 test set

• Evaluation Methods:
• sentence-level metrics at both the detection level and the correction level
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Results
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Discussions with ChatGPT

• ChatGPT is not adept at performing tasks like CSC that strictly restrict the output format, and thus 
there are many over-correction problems.
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Ablation Experiments

• Ablation Experiments indicate that all three types 
of representations in ERI are critical, especially the 
phonetic information.

• When ERI or NVR are removed, the performance of 
the model drops significantly at both detection and 
correction levels.
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Case Study

• One example is "我带上运动鞋出⻔(I take my 
sneakers and go out.)", which is correct, but 
REALISE incorrectly changed the "带(take)" in it to "
戴(wear)" which is usually used in Chinese to refer 
to putting on a hat, glasses, etc. And RERIC does 
not make this mistake, because there are many 
similar uses of "带(take)" in the training set.
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Conclusion

• In this paper, we propose RERIC to improve the current CSC model with our retrieval and reranking 
method. 
• The key and value in the datastore for retrieval are designed according to the characteristics of CSC to 

effectively make use of the training data. More importantly, we employ multimodal representation 
that fuses phonetic, morphologic, and contextual information, together with n-gram matching and 
reranking, to improve error robustness during retrieval. 

• The experimental results and relevant analyses prove the effectiveness of our method and its 
improvement over previous studies. 

• Furthermore, our method can be simply applied in a plug-and-play manner without additional 
training, which shows superiority.
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