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When there are non-stationary trend components and stationary noise compo-
nents in multivariate non-stationary time series, it is important to determine the
number of non-stationary trend factors. We use the errors-in-variables represen-
tation as

yi = xi + vi (i = 1, · · · , n),
where xi (i = 1, · · · , n) are a sequence of p-dimensional non-stationary I(1) pro-
cess and vi = 1, · · · , n) are a sequence of stationary I(0) process.
We develop a new way to detect the number of non-stationary q × 1 (1 ≤ q ≤ p)
trend factors from trend components {xi} (p×1) by using the characteristic roots
and vectors of the sample variance-covariance estimates obtained by the macro-
SIML (separating information maximum likelihood) method of the non-stationary
errors-in-variables models. We derive the asymptotic distributions of characteris-
tic roots and vectors from the variance-covariance estimates of the non-stationary
components derived from the Macro-SIML estimation, which was developed by
Kunitomo and Sato (2017). We give the analysis of some macro-economic data
in Japan.
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