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Abstract

The core challenges in data asset financing lie in the verification of raw data authenticity and the
dynamic assessment of its value. Conventional technologies struggle to address source-level forgery,
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while static valuation models fail to capture the time-sensitive nature of data value. To tackle these
challenges, this study first establishes a multi-party business ecosystem for data asset financing based
on a consortium blockchain, and, building upon this foundation, proposes a mathematical modeling
framework. The core of this framework consists of two mathematical models: the Dynamic Data As-
set Valuation Model (DDAVM) and the Data Credit Scoring Model (DCSM). The DDAVM innovatively
integrates an exponential decay function to characterize time-sensitivity with a credibility weighting
function derived from multi-party credit, thereby enabling the dynamic quantification of asset value.
The DCSM, in turn, introduces an incentive compatibility mechanism from game theory and, through
an incentive-compatible “joint liability” penalty term, mathematically demonstrates that honesty be-
comes the optimal strategy for data endorsers. Finally, the effectiveness of the proposed framework
in suppressing data fraud and dynamically assessing credit is validated through multi-agent simula-
tion experiments. This study offers a mathematical paradigm for addressing the dual challenges of
dynamic pricing and trustworthy incentive mechanisms for data assets.
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Figure 1. Comparison of average bank default rates under two scenarios
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Figure 2. Changes in average credit scores for opportunistic and honest enterprises
under scenario B
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