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Introduction

Contributions
➢ We introduce an event-driven reasoning method to extract the forecasting-related 

information from exogenous text and obtain numerical predictions. It is enhanced by 

Historical In-Context Learning (HIC), which retrieves historical reasoning examples as 

prompts to provide error-informed guidance for reasoning. The method improves the 

reasoning ability of LLMs and unlocks the value of text.

➢ We propose a multi-level alignment approach. Specifically, we introduce the 

Endogenous Text Alignment (ETA) for representation-level alignment and the 

Adaptive Frequency Fusion (AFF) for prediction-level alignment. Through 

comprehensive alignment, we achieve complementary advantages across both 

modalities.

➢ We conduct extensive experiments on 10 real-world datasets from different domains 

and achieve state-of-the-art prediction accuracy. Moreover, we conduct thorough 

ablation and analysis experiments to demonstrate our effective utilization of text.

Time series forecasting is a fundamental task in numerous domains. Deep learning-based 

forecasting methods have achieved competitive performance, yet they solely rely on 

numerical time series data and fail to capture complex event-driven patterns. As shown in 

Figure \ref{motivation}, regular temporal trends are predictable, but external event-

driven abrupt changes cannot be captured by numerical data alone, which highlights the 

complementary value of textual information.

Despite the complementary value of textual information, existing multimodal forecasting 

schemes still suffer from two critical defects:

The first defect is insufficient text utilization: relevant text information either overlaps 

with numerical features and ignores external drivers, or only achieves shallow 

representation fusion without mining deep semantic value. The second defect is 

ineffective cross-modal alignment: the huge modality gap prevents integrating the 

complementary strengths of text and numerical time series thoroughly.

Figure 1 Unemployment rate time series. While certain patterns (pink) exhibit predictable temporal 

regularities, abrupt changes (green) driven by external events necessitate the integration of textual 

information to complement numerical forecasting.

VoT Architecture Experiments

Table 1: Forecasting results of ts-only and text-enhanced methods and VoT.
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Figure 2 The overview of Aurora. n the Aurora Encoder, the multimodal information is extracted, 

distilled, and fused. Modality-Guided Multi-head Self-Attention is introduced to inject the 

domainspecific knowledge into temporal modeling. In the Aurora Decoder, the Prototype-Guided 

Flow Matching is introduced to support generative probabilistic forecasting.

Table 2: Forecasting results of multimodal methods and VoT.

Table 3: Ablation study results on Energy and Social Good 

datasets

Figure 4: Ablation study on different text sources for event-

driven reasoning.
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Figure 3: The processing procedure of the 

Historical In-Context Learning (HIC).

Figutr 4: The processing procedure of the 

Endogenous Text Alignment (ETA).
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