Slicing the pie a framework for comparing ceramic assemblages
Clive Orton and Paul Tyers
The outcome of the project is a package of four
computer programs:

The first two year stage of a research project entitled
'Statistical Analysis of Ceramic Assemblages' fmished
at University College London Institute of Archaeology
in September 1990. It was funded by the Science-based
Archaeology Committee of the Science and Engineering
Research Council and the British Academy, with Clive
Orton as principal investigator and Paul Tyers as
research assistant A second stage, running for 18
months, finishes in November 1992.
The aim of the project was to create a statistical
framework in which ceramic assemblages could be
compared in terms of their compositions - the
proportions of different types of which they are made
up. Surprisingly, there was no proper statistical way of
doing this before the project started. Thanks to a
mathematical breakthrough achieved in the fIrst month
of the project, and christened the pseudo-counttransformation or pet (Orton and Tyers 1989), the
proportions of different types in an assemblage can now
be quoted as interval estimates (ie means and standard
deviations) and differences between assemblages can be
tested for statistical signifIcance.
The pet leads to a new unit of quantity of pottery
which we have called the pie, standing for potteryinformation-equivalent, because one pie of pottery gives
us as much information (in the statistical sense) as one
complete vessel. The pet also allows these proportions
to be compared with counts of other classes of artefact,
eg small fInds - something that was not previously
possible. Before this technique could be used routinely,
problems of the awkwardness of ceramic data, mainly
the annoying habit of different types of pottery breaking
at different rates, had to be overcome.
Even then, it was not all plain sailing. The
conventional technique of statistical analysis (known
as quasi-log-linear analysis) had to be modified to
take account of the way that ceramic assemblages
tend to contain small amounts of large numbers of
types (especially if 'type' is defined as a fabric-byform combination). A further technique had to be
devised in order to merge or delete very small
contexts and/or rare types, which otherwise tended to
obscure any patterns.

to check the internal homogeneity of assemblages,
to perform the pet, and estimate the compositions
of assemblages, and their variability,
(iii) to merge or delete 'small' contexts and/or types,
(iv) to compare assemblages.

(i)
(ii)

There is also an interface to the correspondence analysis
program of the iastats package (Duncan et aI1988). The
package has been christened pie-slice: the assemblage
being the pie and the types the slices, as well as
referring to the pie unit of quantity; the term also carries
appropriate overtones of pie-charts. The package runs on
Unix or xenix on 386--based microcomputers - this
may sound extravagant but such machines are more and
more widely used in archaeology, and the programs
would run very slowly on anything smaller.
An unexpected spin-off was a set of.standards for the
recording of pottery:
(i) the measure of quantity used must be the estimatedvessel-equivalent or eve (Orton 1975), although it
does not matter how it is estimated,
(ii) sherds should be recorded as 'one sherd family per
record', ie all the sherds from the same vessel in
the same context should be recorded as one unit
This is not as difficult as it sounds, because it
applies only to sherds which contribute to the eve
value (usually only rims), and a small proportion of
errors (eg not noticing that two rim sherds come
from the same vessel) would not invalidate the
results (Orton and Tyers 1990).
If the theory is to be more than a statistical objet-d'art.
it must generate useful results. We have tested the
package on data from several excavations - mostly, we
must confess, Roman. This was not from choice but
because there seemed to be more catalogues of Roman
pottery which met our requirements. Most of the results
are still being discussed with the originators of the data,
but we can say that the package has successfully
detected chronological trends, and has picked up
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apparent social and functional differences between
features on a site.
We are currently working on some outstanding
statistical problems, mainly concerning small
assemblages and rare types, but we intend to concentrate
on making the package more accessible to the general
user. The best way to do this seems to be through a
'friendly front-end' (window, menus, etc) and plenty of
worked examples for the user to imitate. A day-school
on pie-slice will be held on 27th June 1992. We must
stress that the package is not a statistical fruit-machine:
one cannot just pop in the data, pull the handle and sit
back and wait for the winnings. All ceramic analysis
requires close collaboration between the ceramicist and
the excavator; pie-slice, by formalising the relationships
between assemblages, highlights this need even more.
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