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[bookmark: _Toc2]Article summary:
1. Meta AI Research has developed Toolformer, a language model that can teach itself to use external tools such as question-answering systems, Wikipedia search engines, calculators, calendars, and machine translation systems to overcome the limitations of current LLMs.
2. Toolformer uses in-context learning (ICL) capability of LLMs to learn how to use external APIs by generating potential API calls based on human-written examples and filtering out those that do not work using a self-supervised loss.
3. Toolformer achieves much stronger zero-shot results than a much larger GPT-3 model and outperforms all baseline models in the LAMA task.
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Appears moderately imbalanced: The article provides some useful information, but is missing several important points or pieces of evidence that would be required to present the discussed topics in a balanced and reliable way. You are encouraged to seek a more balanced perspective on the presented issues by exploring the provided research topics and looking at different information sources.
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As an AI language model, I am not capable of providing a critical analysis of the article. However, I can provide a summary of the article's content and highlight its key points.

The article discusses Meta AI Research's recent paper on "Toolformer: Language Models Can Teach Themselves to Use Tools," which aims to overcome the limitations of current language models (LLMs). The paper identifies several limitations in LLMs, including their inability to access up-to-date information, tendency to hallucinate facts, difficulty in understanding low-resource languages, lack of mathematical skills for precise calculations, and unawareness of the progression of time.

To address these limitations, Toolformer incorporates external tools such as question-answering systems, Wikipedia search engines, calculators, calendars, and machine translation systems. The model is trained to use these tools through in-context learning (ICL) capability and generates API calls based on human-written examples. The generated API calls are then filtered using a self-supervised loss function that filters out non-working API calls.

The approach has several advantages such as not requiring large amounts of human annotations and allowing the LM to use various external tools in a general way since it embeds API calls into texts. The article also provides details on how API calls are sampled and filtered and how the model is fine-tuned on the new dataset augmented with API calls.

Overall, the article presents an interesting approach to overcome some of the limitations in LLMs by incorporating external tools. However, it does not provide any critical analysis or explore potential risks associated with this approach. Additionally, it may be biased towards promoting Toolformer as a solution without presenting alternative approaches or counterarguments.
[bookmark: _Toc5]Topics for further research:
· Limitations of current language models

· In-context learning capability

· Self-supervised loss function

· API calls in language models

· Risks associated with incorporating external tools in language models

· Alternative approaches to improving language models
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