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Abstract

The rank of the Hankel matrix, corresponding to a system transfer function, is equal to the order
of  its  minimal  state  space  realization.   The  computation  of  the  rank  of  the  Hankel  matrix  is
complicated by the fact that its block elements are rarely given exactly but are estimated instead.
In this paper, we propose new statistical tests to determine the rank of the Hankel matrix.  We also
provide a Monte Carlo study on the reliability of these tests compared to existing procedures.

Keywords:  Tests of Rank, Model Reduction, Hankel Operator, Monte Carlo.
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Table 1

Mean and RMSE of Estimated Rank. Noise Free Data.
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Table 2

Mean and RMSE of Estimated Rank.Noisy Data.
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Table 3

Distribution of Estimated Rank. Noise Free Data.
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Table 4

Distribution of Estimated Rank. Noisy Data.
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