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Research on Future Technology Prediction Model for New Quality Productivity
CHEN Jin'? ZHANG Keren' YANG Shuo’ ZHU Ziqin'
(1.School of Economics and Management, Tsinghua University;
2.Research Center for Technological Innovation, Tsinghua University;

3.School of Marxism, University of Science and Technology Beijing)

Summary: Under the accelerated background of global scientific and technological innovation and
industrial change, new quality productivity (NQP) is a key driving force for future economic
development. NQP is an advanced form of productive forces led by scientific and technological
innovation, which aims at fostering new industries, new models, and new driving forces. Compared with
traditional productive forces, NQP has diverted from its reliance on high—consumption production
materials, capital expansion, and cheap labor. It has shifted to being innovation—driven, quality—
centered, and promoting high—quality development through a significant increase in total factor
productivity. This concept is highly consistent with China’s current historical process of advancing from
high—speed growth to high—quality development, providing theoretical support that keeps pace with the
times for the practice of Chinese—style modernization. Therefore, scientifically predicting and
systematically planning the realization path of NQP and exploring its future technological trends in major
industrial fields are urgent demands for promoting the deep integration of scientific and technological
innovation and industrial innovation.

Future technologies for NQP are a technological system centered on innovation, focusing on strategic
frontier fields such as artificial intelligence, quantum computing, biomanufacturing, and advanced
materials. Through the collaborative evolution and systematic integration of multiple technology clusters,
it promotes the in—depth reconstruction of production factors toward digitalization, intelligence, and
greenness. The emergence of such technologies is highly dependent on original and disruptive innovations.
Their development is characterized by unpredictability, high volatility, and high risk, posing a huge
challenge to future foresight. The current technological prediction mainly falls into two paths. The first one
is machine intelligence based on information technology. Although this method can efficiently process
large datasets and provide in—depth, comprehensive, and real-time analysis, it overly relies on historical
data and lacks nonlinear and discontinuous reasoning and deduction capabilities. It has obvious
deficiencies in providing forward-looking technological insights and innovative thinking. The second type
is subjective insights based on expert opinions. Although subjective insights provide valuable perspectives
for understanding future technological and market developments, they overly rely on expert experience,

which leads to problems such as strong subjectivity, weak weighting, and insufficient adaptability,
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making it difficult to cope with the rapidly changing technological environment and overall market
demands. In view of the limitations of the above two prediction methods, this study proposes a future
technology prediction model that integrates machine intelligence and subjective insight to cope with the
high uncertainty and complexity of future industries. The graph neural network method is regarded as the
generalized abductive reasoning path at the machine level. The complex causal relationships among
“technology—industry—capital” are reconstructed through structured learning. Further, expert ranking
evaluation and potential judgment are introduced to form a cognitive enhancement mechanism based on
subjective insights, thereby achieving the organic combination of abductive reasoning and inductive
deduction.

The future technology prediction model is a human-machine hybrid intelligent decision—making
system that deeply integrates machine intelligence and subjective insights. By constructing a multi—source
data network covering heterogeneous graphs of “technology—industry—capital, ” and combining
heterogeneous graph convolutional neural to dynamically mine the complex correlations among nodes,
this model adopts a collaborative strategy of abductive reasoning and inductive deduction and supports the
prediction of future technologies by analyzing historical causal chains and discovering machine learning
patterns. A hybrid learning framework is designed to integrate unsupervised deep contrastive learning and
supervised multi—task prediction, and the “ranking metric loss based on expert experience” function is
introduced to transform the subjective insights of multi-level expert teams, such as strategic scientists,
industry experts, and young scholars, into computable knowledge labels. Ultimately, a prediction system
that integrates dynamic correlation modeling, multi-modal data fusion, and human—machine
collaborative decision—making is formed, providing precise quantitative support for technological
evolution and industrial transformation.

This study further selected seven major industrial fields to analyze the future technological trends of
NQP. It finds that the future technology prediction model effectively compensates for deficiencies, such as
insufficient reasoning and deduction or overfitting existing in a single method, and significantly improves
the efficiency and accuracy in the valuation prediction of complex technologies and industries. The future
technological trend matrix of NQP formed for the seven key areas indicates dynamic evolution and cross—
domain collaboration characteristics throughout the entire life cycle. The future technological development
in each area demonstrates an overall evolution pattern from single—point breakthroughs to system
integration and from efficiency improvement to paradigm innovation. The decision—making framework in
this study can fully explore the potential of NQP, provide scientific decision—-making paths and
quantitative evaluation tools for predicting technological trends and industrial opportunities, and promote
the accelerated development of NQP and the construction of a modern industrial system.

Keywords: New Quality Productivity; Future Technology Prediction; Human—-computer Hybrid
Intelligence ; Abductive Reasoning; Graph Neural Network
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