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ABSTRACT

This paper suggests an estimator of the number of jumps of the jump regression
functions. The estimator is based on the difference between right and left one-
sided kernel smoothers. It is proved to be a.s. consistent. Some results about its

rate of convergence are also provided.

1 Introduction

Regression analysis is one of the most mature branches in statistics. For a long

time, however, its main theory is about the continuous regression functions (c. f.



Draper and Smith (1981), Hardle (1990), etc. ). Recently, discontinuous regression
functions have gotten more and more attention from statisticians all over the world.
This, we think, is mainly due to their great application background (e. g. Wahba
(1986) used the discontinuous regression model to explore the equi-temperature

surfaces of the high sky and the deep ocean).

By now, we have found that jump regression functions are discussed in two
statistical fields. One is the change-point field, in which statisticians discuss the
jump regression functions by means of the change-point methods (see Chen (1988),
Medvedev and Kazachenok (1986), etc. ). The other is the partial spline method,
which merges the jump regression functions into the so-called partial linear regres-
sion models and deals with them as a whole (see Wahba (1986), Shiau (1987), etc.
). There is a common point in these two methods that they both merge jump
regression models into other more general models. Doing so inevitably loses much

of the special features of the jump regression functions.

McDonald and Owen (1986) may be the first to analyse the discontinuous
regression functions directly from their own features. In that paper, they provided
a split linear smoothing algorithm which is based on three smoothed estimates
of the regression function. These three estimates were taken to be linear fits
corresponding to the observations on the right, on the left, and on both sides of
the point in question . Then they got another smooth fit by the weighted average of
these three estimates. The weights were determined by the goodness-of-fit values
of the estimates. If there was a jump at the given point, then some of these three
estimates were good while the others were not. Because of the weighted average
nature, the new smooth fit consisted mainly of the good estimates. So the new
smooth fit had much flexibility when discontinuities existed. In their algorithm,

they also used the different window sizes in each linear fit.

Hall and Titterington (1992) proposed an alternative method to that of Mec-
Donald and Owen (1986). They found and used some features of the differences



between three linear fits which were similar to those of McDonald and Owen (1986)
and then diagnosed the existence of the discontin ities directl in (1988) s g
gested an algorithm to estimate the n mber locations and magnit des of m s
e a eraged the obser ations on the right and left side of a gi en oint res ecti el
and then made a di erence between them  his di erence was the basic criterion

in his a er

Imost at the same time and h (199 ) M ller (199 ) i (1991) and

i et al (1991) s ggested similar estimators of the m regression f nctions
hese estimators were all based on the di erence between two one sided ernel
smoothers One s ch smoother sed the right sided ernel while the other one
sed the left sided ernel eca se of the weighted a erage nat re of the ernel
smoothers the di erence wo ld be near to ero when there was no m at a
gi en oint Otherwise the di erence wo Id be near to the m magnit de o
this di erence was a good criterion for s to dge the existence of the m s
i etal (1991) called these estimators (D )
D connected the m regression models with the ernel regression techni es
Doing so has at least two benefits One is that it is ossible for s to ex lore the
ro erties of the D b the ab ndant ernel regression theor ct all and
h (199 ) ro ed theas m totic normalit of D M ller (199 ) got the global

consistenc and 1 etal (1991) ro ed thea s and  consistencies of D

in ario s cases  he other benefit is that we can ma e se of the existing ernel
regression rograms in or other statistical software to do o r com tations
o these estimators are not toodi ¢ It to se ased on these oints we can sa

that D is a good tool for the anal sis of the m regression models

to now most of the m regression theor is nder the ass m tion that
the n mber of m sis nown he estimation of the n mber of m s has been
bothersome for a long time  owe er this is a er im ortant roblem in a li
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