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Abstract: Against the backdrop of China's vigorous advancement of the all-round rural vitalization strategy,
clarifying the impact mechanism of the digital economy on all-round rural vitalization is not only key to optimizing
rural development paths, but also provides essential support for promoting the high—quality integration of digital
economy and rural development. To fill this research gap, this study conducts an empirical analysis using panel data
from 30 regions in China spanning the period 2012—2022. First, the entropy weight method is adopted to measure
the annual digital economy level and all-round rural vitalization level of each region. Second, a fixed—effects model
is constructed to empirically examine the direct impact of the digital economy on all-round rural vitalization, while
mediating effect models are established from the two perspectives of technological innovation and talent cultivation
to deeply explore the indirect paths through which the digital economy influences all-round rural vitalization. Third,
machine learning models are applied to analyze the nonlinear impact effects of the digital economy on all-round rural
vitalization, revealing the dynamic changes in the role of the digital economy at different development stages and
providing a more comprehensive interpretation of the relationship between the two. Finally, the ARIMA time series
forecasting model is used to predict the digital economy level and all-round rural vitalization level of each region from
2022 to 2027, and to explore their future development trends. The research findings are as follows: (1) The digital
economy exerts a significant positive driving effect on all-round rural vitalization. (2) The digital economy promotes
the development of all-round rural vitalization through two mediating paths: technological innovation and talent
cultivation. (3) There exists regional heterogeneity in the impact of the digital economy on all—round rural vitalization.
The digital economy has a more significant promoting effect on all-round rural vitalization in eastern and western
regions, while its effect in central regions is relatively less prominent. (4) The impact of the digital economy on all—
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round rural vitalization presents a nonlinear, "N"—shaped curve. At the initial stage of digital economy development,
its promoting effect is pronounced; once it reaches a certain threshold, the marginal contribution diminishes; however,
with further technological innovation and institutional adjustments, the promoting eftect strengthens again. (5) From
the perspective of development trends, the digital economy level and all-round rural vitalization level of various
regions show consistency in the direction of growth over time. However, there is an obvious "digital divide" between
different regions, reflecting the imbalance in regional rural development. In response to the above research findings,
this study puts forward corresponding policy recommendations: deepen the construction and development of digital
infrastructure to promote the integrated development of the digital economy and traditional agriculture; advance the
"dual—drive" of technology and talents to stimulate the innovative vitality of all-round rural vitalization; implement
regionally differentiated strategies to promote the targeted role of the digital economy in all-round rural vitalization
across different regions; deepen the pilot and demonstration work of digital villages and establish a dynamic monitoring
and evaluation mechanism; enhance digital literacy across the population to help bridge the "digital divide".
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