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Dissertation Abstract
Philosophical Implications of Inflationary Cosmology

My dissertation investigates the conceptual and physical foundations of cosmological inflation, a
central component of the modern standard theory of cosmology. Inflationary theory (originally
proposed in the early 1980s) is based on the supposition that the very early universe underwent
a brief period of accelerated and exponential spatial expansion. Proponents regularly remark that
the effect of inflation is to flatten the spatial geometry of the universe and make its contents more
uniform. (One may usefully compare it to the inflation of a balloon, which decreases the curvature of
the balloon’s surface and smooths small irregularities.) Proponents also claim that the old standard
cosmological model, the famous hot big bang model, suffers from fine-tuning problems, such that
only problematic special initial conditions can give rise to the presently-observed conditions (of
uniformity and flatness). Since uniformity and flatness are thought to be natural outcomes of
inflation, the previous paradigm’s fine-tuning problems appear to be solved by inflationary theory,
leading to the claim that inflationary models represent an advance over the hot big bang model.
The major contributions of the dissertation are an analysis and critique of this argument, which has
been taken as the standard rationale for the initial (and even continuing) widespread acceptance
of inflation in cosmology, and the construction of a more rationally compelling account of why
inflationary theory should nevertheless be understood as an advance over the hot big bang model.

In the first part of the dissertation I analyze and criticize the aforementioned standard mo-
tivation for the inclusion of inflation in modern cosmological models. I argue that cosmologists’
fine-tuning allegations depend essentially on the attribution of probabilities to individual physically
possible cosmological models. (In this context a possible cosmology is a spacetime model allowed
by the general theory of relativity, perhaps with other physically-motivated modal constraints.)
One would then say that a cosmological model is fine-tuned if it is improbable according to this
attribution of probabilities. I consider the viability and justification of introducing such cosmolog-
ical probabilities to see if the standard argument can be sustained. The conceptual and technical
considerations which I raise show the prospects to be quite dim at best, and empty at worst. I
also propose some other possible, non-probabilistic ways to understand fine-tuning that evade these
considerations; nevertheless I argue that there are strong prima facie challenges to the viability of
these interpretations as well. I therefore conclude that there is at present no compelling justification
for the adoption of inflation based on fine-tuning arguments.

In the second part of the dissertation I defend the inflationary paradigm from its critics and
develop a more compelling rationale for its adoption in cosmology. Prominent physicists have
criticized inflationary theory by using arguments based on the second law of thermodynamics (i.e.
entropy is almost always non-decreasing). The claim that inflation avoids fine-tuning by making
uniformity and flatness likely is inconsistent with the general increase of entropy, i.e. evolution
to increasingly improbable states. Such arguments obviously only make sense when cosmological
fine-tuning is interpreted probabilistically. If one jettisons this conception of fine-tuning, as I urge
one should, then these arguments fail to gain any traction. I go on to argue that inflation is well-
motivated once one sets aside the fine-tuning concerns that dominate attention in these debates.
Although inflation’s place in the standard model of cosmology is also motivated by its (alleged)
empirical confirmation, I claim that it is necessary to give an account for its adoption in advance of
this empirical confirmation, which confirmation occurred well after the idea’s widespread adoption.
The account I provide depends on recognizing an essential component of theory assessment that goes
beyond direct empirical confirmation of a theory’s predictions. In particular it includes explanatory
considerations which I argue are not merely of pragmatic value but indeed essential for establishing
knowledge and theoretical progress in science.



