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In this research project, we developed new statistical methods for time
series and panel data analysis using factor models and penalization methods. These include (1)
development of statistical inference methods robust to serial correlation, heteroskedasticity, and
slope heterogeneity in panel regression models where the error term has a factor structure, (2)
development of new estimators for panel regression models with dynamics, endogeneity, and factor
error structure, (3) development of methods for extracting trend components from multivariate time
series data and their application to the Japanese economy, and (4) development of estimation and
inference methods for weak factor models induced by sparsity. Some of these have already been
published in leading journals.
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“ Arobust approach to heteroskedasticity, error serial correlation and slope heterogeneity
in linear models with interactive effects for large panel data” ( )
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