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My research activity for 2021 included the analysis of band spectral regression to reveal the
equivalence between the time domain regression and the frequency approach. This was partly
covered by a Kakenhi-project that was concurrently conducted by me. | also considered a multi-
variate frequency domain approach and the band selection problem.

The issues pertaining to using time trends in the frequency domain have been widely known.
However, | recognize the importance of using flexible trends that have structural changes such as
changes in the slope of the trends. While | was not able to deal with those trends with structural
changes, | began to realize the way to deal with multivariate models in the frequency domain. To
this end, | considered the equation-by-equation approach that is often used in the time domain
regression. In addition, based on the equivalence between band spectral regression and the time
domain regression, | proposed the way to improve the accuracy of forecasting in the time domain.

| further assessed the feasible generalized least squares (FGLS) estimation of time-varying
parameter models that had extensively been analyzed by Professors Mikio Ito, Akihiko Noda, and
myself. There are possibly several ways to compute the variance-covariance matrix of the vector of
errors that is necessary for FGLS. | revealed that the conventional, residual based estimation of
the variance-covariance matrix would lead to imprecise estimates of the unknown parameters
when serious heterogeneity in the error term exists. The purpose of using FGLS for the time-
varying parameter model was to estimate the present value of future net foreign assets that is
believed to be a good predictor of future exchange rates. With the present value of future net
foreign assets in hand, | will look into the exchange rate forecasting problem in 2022.
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SEFED 1 FE LGS 2021 FEIL, MifTLTRIMEELR (C)RETEITHFDNYFRARINSVEIEE . FHEEBOERFESHTED
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My research activity for 2021 included the analysis of band spectral regression to reveal the equivalence between the time domain
regression and the frequency approach. This was partly covered by a Kakenhi—project that was concurrently conducted by me. | also
considered a multi—variate frequency domain approach and the band selection problem.

The issues pertaining to using time trends in the frequency domain have been widely known. However, | recognize the importance of
using flexible trends that have structural changes such as changes in the slope of the trends. While [ was not able to deal with those
trends with structural changes, I began to realize the way to deal with multivariate models in the frequency domain. To this end, |
considered the equation—by—equation approach that is often used in the time domain regression. In addition, based on the equivalence
between band spectral regression and the time domain regression, I proposed the way to improve the accuracy of forecasting in the
time domain.

I further assessed the feasible generalized least squares (FGLS) estimation of time—varying parameter models that had extensively
been analyzed by Professors Mikio Ito, Akihiko Noda, and myself. There are possibly several ways to compute the variance—
covariance matrix of the vector of errors that is necessary for FGLS. I revealed that the conventional, residual based estimation of
the variance—covariance matrix would lead to imprecise estimates of the unknown parameters when serious heterogeneity in the error
term exists. The purpose of using FGLS for the time—varying parameter model was to estimate the present value of future net foreign
assets that is believed to be a good predictor of future exchange rates. With the present value of future net foreign assets in hand, I
will look into the exchange rate forecasting problem in 2022.
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