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Introduction
In this paper we present a nonparametric approach to quadratic fitting. The method is an
extension to a method proposed by Theil (1950). Theil’s method for simple regression involves
basically calculating the regression coefficients for all possible pairs of points. We extend this
method for quadratic regression. We present two methods, a nonparametric approach, and a least
squares approach which calculates all possible regressions for all possible triplets of points.
Calculating the standard error of estimates involves the application of dependent U-statistics.
Model and Method
We have n independent observation (yi,xi),and our model for the data is
yi = α + βxi + γ xi + εi
The estimate for γ is given in two stages. First we get γˆijk which is given by
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γˆijk =
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Then we take the median of the γˆijk , γ늿= median (γ ijk ) . We get estimates for the other
parameters similarly.
y − yi
βˆij = j
− γˆ( x j + xi )
x j − xi

( )

β늿= median βij

2
ˆ ˆ
α늿
i = Yi − βx i − γ x i
α늿= median {αi }

To find the variance of these estimates we have to use the results for the variance
of the median of correlated observations. This is difficult and we will present the
results at the Conference.
An alternative set of estimates can also be derived. The least squares estimates of
the three parameters can be given in a close form. This is possible because the
matrix to be inverted is of a special form- a Vandermonde matrix-which has a
closed form inverse. We take the median of all the generated estimates as our

estimator.
The estimates will be robust and will not require any probabilistic assumptions. We
present a numerical example to illustrate the method. The method proposed here
can be used as an alternative to local quadratic smoothing.
As must be apparent that no exact small sample estimates of the variance of these estimators can
be obtained. We will provide large sample asymptotic variances. These can be used for constructing
confidence intervals, and statistical inference.
The variance of the quadratic coefficient

γˆis given by
C
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