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Historical development of
generalised linear models

LIBERATO
CAMILLERI

In the early 1970s, statisticians
had difficulty in analysing data
where the random variation of
the errors did not come from
the bell-shaped normal distri-
bution. Besides normality, these
traditional regression models

assumed linearity, indepen-
dence and homogeneity of
variance of the errors.

Heterogeneous data, skewed
data or data, where the re-
sponse variates were either cat-
egorical or discrete, could not
be fitted by these normal re-
gression models because they
violated several of their as-
sumptions, and their use led to
erroneous parameter estimates
and incorrect conclusions.

A seminal paper by John
Nelder and Robert Wedderburn
in 1972 showed how data from
several popular non-normal dis-
tributions (e.g. Poisson, bino-
mial, gamma, normal, inverse
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Gaussian, among other distri-
butions) could be regarded as
special cases of a general class
that they called generalised
linear models (GLMs). Their
contribution proved to be a very
useful generalisation of classi-
cal normal regression models,
where the theory led to a single
powerful algorithm.

The three properties that
characterise all GLMs are: 1)
The response variates are as-
sumed independent and follow
adistribution that is a member
of the exponential family; 2)
The linear predictor which de-
scribes the pattern of the sys-
tematic effect assumes that the

explanatory variables enter as
a linear combination of their
parameters; 3) The predicted
values are related to the linear
predictor through a known
link function.

GLMs unify other statistical
models, including gamma re-
gression models appropriate
for right skewed responses; lo-
gistic regression appropriate
for categorical responses; and
log-linear models appropriate
for discrete responses (counts).

Nelder and Wedderburn also
developed the iteratively
reweighted least squares
(IRLS) algorithm to solve
certain optimisation problems

L
\\

50

iteratively. This algorithm is
still widely used and is the
default estimation method on
many statistical packages.
GLIM was the first statistical
software program that was de-
veloped to fit GLMs.

It was developed by the Royal
Statistical Society’s working
party on statistical computing,
chaired by Nelder and was re-
leased in 1974. Nowadays, most
statistical software (e.g. SPSS,
Stata, R, Matlab, Python among
other packages) can fit GLMs.

Liberato Camilleri is a statistics
professor at the University of
Malta.
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