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Hierarchical Bayesian Statistical Analysis of Polyimide Particle Size Data with Missing Values
('Osaka Research Institute of Industrial Science and Technology) O Takuya Ehiro,! Akiko
Nakahashi!

Aromatic polyimides (PI) exhibit high mechanical strength and heat resistance due to their
rigid main chain, but this comes at the cost of poor processability. In this study, we confirmed
that PI particles synthesized through precipitation polymerization changed from spherical to
ellipsoidal shape and increased in size simply by stirring them in an organic solvent (Figure 1).
Different particle size distributions were observed when varying processing conditions such as
solvent type and processing time. To estimate the influence of processing conditions on particle
size changes, a hierarchical Bayesian model was applied to the PI particle size data. In this
model, the long and short diameters were represented using a two-dimensional Normal
distribution, assuming that the means of long and short diameters change linearly with
processing conditions. As both diameters were expected to change through a similar
mechanism, correlations were assumed between their regression coefficients. This model
worked even with incomplete data where short diameter data were intentionally omitted,
yielding similar results to those obtained from complete data.
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