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Consumption—-Induced Innovation and Industrial Upgrading .

Mathematical Analysis and Machine Learning Validation
Sun Wei'?, Liang Shijie® and Pan Wenbo®
(1. Center for Quantitative Economics, Jilin University ;

2 :School of Business and Management, Jilin University )

Abstract; Effectively leveraging the advantages of a large domestic market while driving industrial
upgrading through consumption expansion represents a critical challenge that demands urgent
resolution. This paper constructs a general equilibrium model for theoretical analysis and employs
machine learning methods for empirical validation. The findings reveal that an improved non—
homothetic preference structure, combining the Stone — Geary utility function with a quality —
upgrading utility formulation, enables simultaneous analysis of innovation and industrial upgrading.
The theoretical model constructed based on the demand—induced innovation concept can link the
Engel effect’ s shaping of potential demand with the Baumol effect’ s allocation of production
factors, thereby verifying the mediating role of innovation. Machine learning results demonstrate
that consumption structure exerts nonlinear influences on both innovation and industrial upgrading,
with income growth providing stronger incentives than mere shifts in consumption patterns.
Therefore, enhancing household income, while advancing a policy coordination mechanism that
originates from demand, is mediated by innovation, and aims at industrial upgrading, constitutes
an effective pathway for cultivating new quality productive forces.

Keywords: Consumption Expansion, Demand —induced Innovation, Industrial Upgrading, Market
Mechanism
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