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Abstract:
Economies are so high dimensional and non-constant that many features of models can-
not be derived by prior reasoning, intrinsically involving empirical discovery and requir-
ing theory evaluation. Despite important differences, discovery and evaluation in eco-
nomics are similar to those of science. Fitting a pre-specified equation limits discovery,
but automatic methods can formulate much more general initial models with many pos-
sible variables, long lag lengths and non-linearities, allowing for outliers, data contami-
nation, and parameter shifts; then select congruent parsimonious-encompassing models
even with more candidate variables than observations, while embedding the theory; fi-
nally rigorously evaluate selected models to ascertain their viability.

1. Introduction

In 1660, the Royal Society of London was founded as a ‘Colledge for the Pro-
moting of Physico-Mathematicall Experimentall Learning’, with the intent of
bridging the gap between theory and evidence that had persisted since Plato
versus Aristotle through to Galileo versus Gilbert (for an excellent discussion,
see Goldstein 2010). That gap remains vast to this day in economics, where any
attempt to analyze data outside a pre-specified formal model is dismissed as
‘measurement without theory’, following Koopmans (1947). The most extreme
manifestations come from those who espouse ‘real business cycle’ models, like
Kydland and Prescott (l991), essentially asserting that the only role for evi-
dence is to quantify the so-called ‘deep parameters’ of a mathematical model.
Next most extreme are empirical analyses based on claimed ‘stylized facts’, an
oxymoron in the non-constant world of economic data.

Many features of empirical economic models cannot be derived from theory
alone: no matter how good that theory may be, it is certain to be an incom-
plete representation of even key features of ‘reality’, and will undoubtedly be


