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1 Abstract

The complexity of models and databases plays a pivotal
part in model-based research. Simple models and databases
contain only few processes and variables, and usually have
only limited predictive value. More complex models and
databases are aimed at more reliable and more accurate pre-
dictions. They contain more processes and variables, de-
scribing more details of the modelled system. However,
in increasing the complexity there is also a larger need for
data support, and factors may have been introduced into the
model or database of which there is only limited knowledge.
In practice, a significant increase in the complexity may ac-
tually increase rather than decrease the uncertainty with re-
gard to the model or database output. Apart from that, sev-
eral practical issues play a role in the complexity of simu-
lation models and databases, for instance, the running time
of more complex models easily outgrows computer capa-
bilities, which reduces the possibilities for rigorous testing,
verification, sensitivity analysis, bifurcation analysis, vali-
dation and calibration of the model, and thus decreases the
confidence in the model [1].

We have developed the concept of ‘equilibrium’ in the com-
plexity of a model or database [2], not to be confused with
‘equilibrium’ in the meaning of ‘steady state’. A model or
database is considered to be in equilibrium when it is suffi-
ciently complex for making predictions within a certain ac-
curacy demanded by the application, while the complexity
is supported by adequate data of sufficient quality and min-
imised to fulfill practical conditions. The concept of ‘equi-
librium’ is not unrelated to statistical model selection us-
ing, for instance, an automated selection criterion such as
the Akaike Information Criterion (AIC [3]), but it is much
broader and not fixed to one objective criterion — the above
definition is specifically application-oriented, and the com-
plexity is not limited to the number of parameters.

To analyse if models and databases are in ‘equilibrium’
we have developed an evaluation list. This ‘Evaluation list
Model Complexity’ (EMC) consists of several questions on
subjects with regard to model complexity. The list is to be
filled out by people involved in the development and/or use
of the model or database under evaluation and other stake-
holders. Rather than a formal criterion with which a model
or database is valued, like the AIC, the list consists of ques-
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tions that are set up such that they generate ‘conflicts’. This
set-up proves useful for exposing weak spots. For exam-
ple, if one question asks about the intended application of
the model, then the next question will ask for what applica-
tions the model is actually being used currently. If the two
answers do not match, a potential issue has been found.

Different versions of the list have been subjected to expert
review, tested with cases from the scientific literature, and
with cases provided by organisations that make ample use
of simulation models and spatial databases for policy eval-
uations for the Dutch government [4]. In the presentation I
will discuss the motivation and concepts behind the list, and
some of the obtained results of the application of the list.
Furthermore, I discuss some future work on the subject, in-
cluding further testing of the new version of the evaluation
list, the application of the list to a broad ranges of models
and databases, the development of guidelines for model im-
provement based on the findings of applying the list, and the
development of a EMC ‘light’ version that consists of only
a couple of questions for quick scanning. For more informa-
tion see the web page [5].
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