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ABSTRACT

Births by census division are studied via graphs and maps for the province of Saskatchewan for the years
1986-87. The goal of the work is to see how births are related to time and geography by obtaining con-
tour maps that display the birth phenomenon in a smooth fashion. A principal difficulty arising is that
the data are aggregate. A secondary goal is to examine the extent to which the Poisson-lognormal can
replace for data that are counts, the normal regression model for continuous variates. To this end a
hierarchy of models for count-valued random variates are fit to the birth data by maximum likelihood.
These models include: the simple Poisson, the Poisson with year and weekday effects and the Poisson-
lognormal with year and weekday effects. The use of the Poisson-lognormal is motivated by the idea
that important covariates are unavailable to include in the fitting. As the discussion indicates, the work
is preliminary.
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1. INTRODUCTION

The concern of this work is spatial-temporal data, that is quantities recorded as functions
of space and time. The analysis of such data should be ‘‘easy’’ because of the graphing
possibilities, e.g. rate versus time or effect versus geography, in the manner of residual plots
so often employed in regression analysis; however in the present case the aggregation of basic
elements leads to substantial difficulties.

The specific data studied consists of daily births for the calendar years 1986 and 1987 to
women aged 25-29 for each of the 18 census divisions of the province of Saskatchewan. The
corresponding population sizes, as determined in the 1986 Census, are also employed in order
to compute rates. The reason that Saskatchewan was selected for this pilot study is that it is
moderate sized and its boundaries and those of its census divisions are fairly regular. (The latter
was important at the early stages of the work because computer based maps were then
unavailable). Women aged 25-29 were selected because that was the 5 year age group with most
births. These data were provided to the author by Statistics Canada. They are characterized
by being aggregate, by being non Gaussian and by being non stationary in space and time.

It is wished to understand the relationship of births to time and geography, specifically to
allow temporal and spatial patterns of fertility and possible surprises to show themselves. There
are two central aspects to the study; a locally-weighted analysis of aggregate data is developed
and random effects models are set down and fit to handle extra-Poisson variation. The latter
part may be viewed as an inquiry into the flexibility of the Poisson-lognormal to handle
unmeasured covariates and errors. The locally weighted analysis proceeds by developing
weights, w;(x,y), that are meant to reflect the influence of the i-th census division (an
aggregate) on the point location with coordinates (x,y). Given census division data, these
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