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LOCALLY WEIGHTED ANALYSIS OF SPATIALLY AGGREGATE
BIRTH DATA: UNCERTAINTY ESTIMATION AND DISPLAY
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ABSTRACT

The concern is the analysis and display of data that is aggregate over geographic regions (such
as census divisions) for phenomena that are felt to vary smoothly in space. In Brillinger
(1990b) some spatial locally weighted analyses were provided for births taking place to women
aged 25 to 29 in the years 1986 and 1987 for the province of Saskatchewan at the census
division level. Various results were displayed via contour plots. The present work develops
these ideas further and is, in particular, concerned with the computation and display of
appropriate uncertainty levels for contour plots. A weekday effect is noted, but it does not vary
appreciably with space. The approach provides an alternative to the empirical Bayes methods
that have been proposed for similar problems.
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1. INTRODUCTION

The concern is with analyzing smoothly varying
spatial phenomena and with the provision of some
indication of the uncertainty of the results of the
analysis.

The data studied is spatially aggregate, representing
totals over census divisions. The province of concern
is Saskatchewan with 18 census divisions. Census
division aggregate daily totals of births to women
aged 25-29 for the two year period 1986-1987 are
available for analysis. Also available are the census
population totals for Census Day, 3 June 1986. It is
desired to study and display the spatial structure of
this data.

Figure 1 shows the Saskatchewan census divisions
and the observed annual birth rate for each division.
The letters R and S indicate the locations of the
cities of Regina and Saskatoon respectively. The
rates are estimated directly from the counts for the
two years. More details concerning this data set
may be found in Brillinger (1990a,b).

Figure 1

Saskatchewan: 1986-87 births, ages 25 to 29

annual birth rate
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