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present), Journal of the American Statistical Association
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English
Abstract: Large language models (LLMs) are
increasingly used to extract high-frequency
signals from large-scale textual data, creating
new opportunities for data-driven decision-
making under uncertainty. However, when LLM-
generated measures are used as proxies for
underlying economic fundamentals, they can
deviate substantially from gold-standard
outcomes, leading to unreliable inference if
incorporated directly into traditional time-series
models. This discrepancy raises a central
predictive-inference challenge: how can one
exploit abundant AI-generated side information
while preserving interpretability and valid
uncertainty quantification? To address this
challenge, we propose LLM-powered time series
predictive inference (LLM-TS), a statistical
framework that integrates low-frequency gold-
standard data with high-frequency LLM-
generated narrative signals. The framework
models the dependence structure between
these information sources and extracts the
incremental predictive content of LLM-based
signals without directly replacing the structural
role of observed economic outcomes. We
establish the asymptotic properties of the
proposed framework and develop two robust
forms of prediction intervals. Using 10 years of
Wall Street Journal articles and 159.5 million Sina
Weibo posts, we apply LLM-TS to inflation
prediction for the U.S. and Chinese economies, as
well as to a broad set of macroeconomic and
financial indicators from the FRED-MD dataset.
The results show that incorporating LLM-derived
narrative signals improves predictive inference
by delivering more informative uncertainty
quantification, with larger gains in more complex
information environments. This is a joint work
with Yingying Fan, Ao Sun and Yurou Wang.
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