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X v RO 5 R Y SA TSN, R B “E RIS T Tz O R R B, H Simmel
(1950) Al Miller( 1960) Ay FIHMLL LI | i 515 B R BR B T QIR Z B4, 2
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Entropy Reduction and Economic Growth: How Data Factors and
Artificial Intelligence Reshape the Path of Economic Growth
Xu Xiang and Li Tao
(School of Economics, Central University of Finance and Economics)
Abstract; This paper constructs a dynamic growth model that endogenizes the phenomenon of
information overload. It characterizes artificial intelligence as a special type of capital performing
an “entropy reduction” function, revealing the underlying micro—mechanism through which high—
entropy raw data is refined into low—entropy effective information to drive innovation. The findings
are threefold. First, the contribution of raw data to innovation efficiency exhibits an inverted U-
shaped pattern, wherein information overload significantly inhibits knowledge production. Second,
in the dynamic interplay between data accumulation and Al investment, an economy may fall into
a low—level growth trap due to Al underinvestment, or it may achieve a transition to a high—
productivity path through adequate investment. Third, the paper identifies two novel market
failures: a negative externality of data generation stemming from privacy costs, and a state —
dependent dual externality associated with Al investment. Accordingly, this paper provides a solid
theoretical basis for correcting novel market failures in the digital economy and steering
macroeconomic growth toward the socially optimal path.
Keywords: Data Factors, Artificial Intelligence, Information Entropy, Endogenous Growth,
Market Failure
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