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ABSTRACT

Temporal forecasting from unstructured text remains a fundamental challenge in information
systems, finance, and decision intelligence. While recent advances in natural language
processing and temporal graph learning have enabled progress in event prediction and link
forecasting, existing approaches largely operate at the level of local predictions and fail to
capture the evolution of global system structure over time. This limitation is particularly
pronounced in document-driven temporally evolving settings, where knowledge must be
extracted from large-scale text corpora and aligned consistently across time.

This dissertation proposes an integrated framework for structure-aware temporal forecasting
from unstructured text, centered on temporal knowledge graphs. First, a document-driven
pipeline is developed to transform unstructured text into temporally aligned knowledge
graphs through structured extraction, canonicalization, and feature construction. Second, the
dissertation introduces forecasting approaches at both relational and structural levels,
including graph-based temporal models for relation prediction and a dynamic PageRank
operator that directly models the evolution of global centrality distributions. Third, a
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structural evaluation paradigm based on centrality alignment is proposed to assess whether
forecasted graphs preserve higher-order organization over time.

Empirical results on longitudinal corporate disclosures demonstrate that improvements in
link-level prediction do not necessarily translate into accurate modeling of global graph
structure. Structural evaluation based on centrality alignment reveals a partial decoupling
between micro-level relational accuracy and macro-level organization. These findings
motivate the need for structure-aware modeling and evaluation, suggesting that temporal
forecasting from text can be viewed as a problem of structured system evolution and
highlighting the importance of capturing global dynamics for long-horizon prediction.



