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The advancement of sensor networks and computing technologies has resulted in both temporally 
and spatially dense data-rich environments in manufacturing. Heterogeneity and high 
dimensionality of the data pose great challenges for manufacturing system improvement. This is 
primarily due to the lack of systematic models to handle mix-types of data to represent different 
types of information. Motivated by this challenge, this research focuses on integration of design 
of experimental data and observational data in manufacturing modeling. In manufacturing, design 
of experiments is widely used to identify significant variables and optimize process settings. 
Validation productions are performed afterwards to evaluate the optimal process settings. Both 
experimental data and observational data are collected in manufacturing. However, current 
methodologies often use a single type of data for manufacturing modeling. This research presents 
a method to efficiently model a manufacturing process by integrating the two types of data. We 
propose an ensemble modeling strategy through the constrained likelihood approach, where the 
constraints incorporate the sequential nature and inherent features of the two types of data. It 
therefore achieves better estimation and prediction than the conventional methods. Simulations 
and a case study of semiconductor manufacturing are provided to illustrate the merits of the 
proposed method. 
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