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Abstract: [Purpose/significance ] Academic evaluation plays a key role in talent selection, project assessment, and science
and technology policy formulation. With the deepening of the “breaking the five-only” reform, the representative work evaluation
system has garnered increasing attention as a new evaluation model. However, there is currently a lack of systematic quantitative
analysis to support it. [ Method/process ] This study introduces “average citations per representative work” as a quantitative indica-
tor of scientists’ academic impact. Drawing from the Microsoft Academic Database (MAG), 301 Nobel Prize laureates in Physics,
Chemistry, and Physiology or Medicine, alongside 2518 control group scientists, were selected as research subjects. By analyzing
the distribution of paper outputs, the top five papers ranked by citation frequency in descending order were identified as representa-
tive works. Multiple statistical methods were applied to conduct the empirical analysis. [Result/conclusion] (DCompared to tradi-
tional bibliometric indicators such as the h-index, the evaluation model based on representative works demonstrates superior discrimi-
nant validity. @The indicator shows strong alignment with expert judgments of Nobel Prize winners. @ The evaluation model displays
robust applicability across different academic disciplines. This study provides a novel theoretical framework and empirical basis for the
quantitative evaluation of scientists” academic impact, delivering valuable theoretical and practical guidance for academic evaluation
system reforms. [ Limitations ] This study primarily focuses on mature scientists within the natural sciences, and further validation
is needed regarding its applicability to the humanities, social sciences, and early-career researchers.
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Fig. 2 Time distribution of the number of papers by Nobel laureates and the control group
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Fig. 3 Mean differences of metrics between Nobel laureates and the control group (error bars:  95% confidence interval )
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