34 2012

Recommended Regression Models Using Slope Direction as a Continuous
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Summary: Slope direction is an important environmental factor in various field studies,
but it is difficult to employ as an explanatory variable in regression analysis because of its
periodicity. In the present study, actual data was used to assess the goodness of fit of three
different regression models using slope direction as an explanatory variable. Results show
that a non-linear regression of y = a sin(€ + b) can be transformed into a linear multiple
regression with sin @ and cos 6. A multiple regression, with sin 6 and cos #, should be
applied when the two slope directions bearing a maximum or minimum are assumed to be
exactly opposite to each other. Conversely, a cubic-curve regression should be applied
when the two slope directions are not assumed to be opposite. Presumed errors of
estimation were almost equal in the multiple and cubic-curve regressions. Furthermore,
p-values were almost equal for both the multiple and cubic-curve regressions when there
was little variation in the data, but the p-value for the cubic-curve regression dramatically
increased as the variation in the data increased.
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