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Abstract : Maximum likelihood estimation (MLE) is a fundamental method in statistical inference and is widely
used in life science data modeling. With the advancement of modern biological technologies,
experimental data increasingly exhibit diverse characteristics. Effectively integrating different types of
data to improve the accuracy of MLE has become an important issue in the interdisciplinary research
combining statistical modeling and life sciences. This paper uses transcription dynamics as a case
study to explore how the integration of nascent RNA expression data and transcription initiation timing
data can enable precise estimation of key parameters in stochastic dynamical models. The approach
enhances students' understanding of data—driven modeling and provides new perspectives for
teaching reform in related courses.
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