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My research interest lies at the intersection of natural language processing and machine learn-
ing. I am particularly intrigued by the potential of foundation models to revolutionize the way we
acquire knowledge. My long-term objective is to develop innovative AI systems that can aid in hu-
man’s knowledge acquisition process, ultimately empowering individuals’ thinking, learning, and
decision-making capabilities.

My recent research focuses on source attribution in large language models (LLMs) (Deng et al.,
2024). Though LLMs are able to distill an extraordinary amount of world knowledge from trillions
of training tokens, they face notable challenges regarding hallucination and ethical or legal respon-
sibilities associated with their outputs (Bommasani et al., 2021, §5.1). These challenges undermine
their reliability as knowledge providers, calling for feasible source tracing methods to attribute and
verify the information generated by LLMs.

1 ACCOMPLISHED WORKS

As a research intern at Tencent, I have been working on the exploration of AI search engines powered
by LLMs. The core idea is to leverage the capabilities of LLMs to synthesize web search results into
direct responses that accurately address user queries. The responses also include in-line citations,
allowing users to verify the information via the cited sources. This innovative approach eliminates
the need for users to sift through multiple web pages, significantly accelerating the knowledge ac-
quisition process. However, ensuring accurate source attribution in the form of citations presents
a unique challenge. To address this, my work (Deng et al., 2024) formulated the task of attributed
query-focused summarization (AQFS) and created a high-quality Chinese dataset grounded in real-
world web search scenarios. We also developed a robust evaluation framework and a cost-effective
automatic evaluator, achieving substantial agreement with human assessments. These contributions
paved the way for exploring practical system implementation techniques which have later been in-
tegrated into Tencent’s web search services, including Sogou 1 and QQ browser 2.

Prior to the era of LLMs, I have also worked in various fields of NLP. My work on open event
extraction made contributions to the development of automatic trending news identification system
used in Tencent’s web search services (Deng et al., 2022). During my undergraduate studies, I
actively engaged in lab projects on topics like dialog systems Gao et al. (2021).

2 VISION FOR THE FUTURE

My future research agenda encompasses three primary dimensions:

2.1 TOWARDS ACCURATE AND UNIFIED SOURCE ATTRIBUTION.

Though citation generation provides a promising path for source attribution, several challenges re-
main to be addressed. First, most existing systems such as perplexity.ai3 cite entire web pages
including lengthy articles and research papers. This approach makes information verification time-
consuming and cumbersome for users, defeating the system’s primary advantage of accelerating
knowledge acquisition. A more user-friendly solution is to pinpoint exact text fragments within
source documents as fine-grained citations. Also, accurate attribution becomes more challenging as
the context size increases (Deng et al., 2024). With current LLMs expanding their context windows
to millions of tokens, further studies on source attribution in such long-form contexts are essential.

1https://sogou.com
2https://browser.qq.com
3https://perplexity.ai
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Therefore, I plan to explore practical solutions for accurate attribution in long-context settings,
thereby laying the foundation for more user-friendly and effective source attribution techniques.

Moreover, model outputs are not only influenced by context. A parallel line of research has been
studying the impact of training data on model behavior. (Koh & Liang, 2017; Grosse et al., 2023;
Park et al., 2023). Enabling LLMs to cite their training data is also a promising direction for future
research. By doing so, we could establish a unified framework that encompasses both in-context
and training data attribution, providing valuable insights into the interplay between the model’s
contextual and parametric knowledge.

2.2 TOWARDS MULTI-MODAL KNOWLEDGE RETRIEVAL AND PRESENTATION.

Knowledge dwells not only in plain text but also in structured data like tables, charts, and var-
ious multimedia formats. Incorporating informative non-textual data into system responses also
helps users understand complex concepts. As such, I intend to enhance the capabilities of current
text-only AI search engines by enriching the supported modalities for knowledge sourcing and
response generation. I will also explore techniques for accurate cross-modal attribution to ensure
the verifiability and trustworthiness of these systems.

2.3 TOWARDS AUTONOMOUS KNOWLEDGE ENGINE.

When people interact with AI systems for knowledge, they may struggle to formulate clear and spe-
cific queries. In some cases, they might only have vague ideas or superficial concepts in mind. In
other instances, they may simply provide lengthy documents, expecting the system to offer its own
insights and analysis. To be truly beneficial in both cases, the AI systems should emulate a ”re-
searcher”: formulating targeted questions, retrieving and analyzing information, distilling knowl-
edge, generating new insightful questions, and iterating this process while dynamically adjusting
the strategy as needed. Given the potential lack of explicit human instructions or supervision, the
system should also possess self-planning and self-improving capabilities. I aim to contribute to
the development of such autonomous AI systems, enhancing their ability to assist users effectively,
even when initial queries are less than ideal.

In conclusion, these future research paths present exciting challenges, and I believe that the efforts
made in these directions will have a significant impact on the advancement of human-centered arti-
ficial intelligence.
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