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Abstract

In general, the parametric regression model is often used for analysing the fishing and oceano-
graphic conditions because of its easiness on calculation. On the analysis, the linear regression model,
which is often used and consists of catch (dependent variables) and environmental information (in-
dependent variables), is adapted to the multi-variate data in order to extract the response of
dependent-independent variables. However, the data, which reflect the actual complexity of fishing
and oceanographic conditions, are not so simple as to be treated with the linear model. On the con-
trary, the non-linear regression model is useful for explaining the complicated relationship among the
variables. In spite of the suitability of this model, it sometimes happens that the case in which non-
linear model is not able to analyse the data because of the increase of model parameters. Eventually
the parametric model is not appropriate for analysing the fishing and oceanographic phenomena.

In this study, we tried to analyse the data by the non-parametric regression model in order to ex-
tract the relationship among the complicated factors of the data. As the material of multi-variate data
we used the catch of saury population and the related environmental information, and extracted the
relationships between dependent-independent variables.Based on the result, we could infer the bio-
logical events which were included in the data. It suggested that this method should be the compara-

tively surpassing way to deal with the fishing and oceanographic conditions.
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Fig.1. Comparison of the results analysing the catch
of saury 1966-1989. The upper (A) indicates the
result by Optimal Transformations (formula
(1)). Dots are the real catch(Y), and the line is
the theoretical value.The lower(B) is the result
by parametric model (model 1 and model 2 :
formula(b) and (6)). Dots are the same as the
upper. The thin and thick lines are the theoreti-
cal values of model 1 and model 2, respectively.
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Fig.2. Optimal Transformations of independent
variables for explaining the catch of saury. X,
X, and X3 imply the value of catch at one year
before, biomass of zoo plankton at the Tohoku
area, and the latitude at the north limit of the
Kuroshio Extension axis, respectively. The line
in the figure is the trace of the Optimal Trans-
formations value ¢;*(X,). Open circles indicate
the values before calculating the expectations
at formula(4).
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Fig.3. Optimal Transformations of dependent vari-
able. The line in the figure is the trace of the Op-
timal Transformations value & " (¥). Open
circles indicate the values before calculating
the expectations at formula(3).
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