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Chapter 1: E-stability that does imply learnability

Adaptive learning developed as a response to the criticism that rational expectations
required too much of agents. Under the rational expectations hypothesis, agents are as-
sumed to form forecasts of future variables against their true endogenous distributions. It
is difficult to argue that knowledge of these distributions by agents should be assumed –
economists/modelers are certainly not privy to such detail – and so implicit, then, is an
underlying assumption that agents’ understanding of the economy somehow evolved to per-
fection. This evolution is made concrete by the notion of adaptive learning: here, agents
instead estimate the endogenous distributions and form forecasts based on these estimates.
If the associated economy converges over time and in an appropriate sense to a rational
expectations equilibrium (REE), we say that equilibrium is stable under learning, and take
it to be a reasonable outcome of study.

The adaptive approach seems natural, but typically avoids the additional nuance of het-
erogeneity: usually it is assumed that all agents are using the same learning algorithm – the
same adaptive estimation process – when forming expectations. Little work has been done to
address the important concern that heterogeneity, particularly expectations heterogeneity,
may alter stability conditions. It is this issue that concerns the Ms. Bogomolova in this first
chapter.

Ms. Bogomolova begins by setting out in surprising generality a modeling framework con-
sistent with almost all known specifications of linear or linearized macro models, and modifies
these specifications to include both structural and expectational heterogeneity. Then, via a
series of propositions, she establishes how stability under adaptive learning can be analyzed
in these models; and further, by imposing simplifying assumptions, provides special cases
which imply somewhat less complicated stability conditions. Then, in the most interesting
part of the chapter, she develops the notion of a maximal aggregate economy, and shows
how stability in this economy imparts stability to the original model (indeed, a whole class
of models, characterized by a certain inertial term in the learning process).

This chapter is a technical tour-de-force, and will provide useful guidance to practitioners
interested in incorporating heterogeneity in their modeling environment. Indeed, the fearless
generality embraced by the author makes this chapter a welcome addition to the literature.
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Chapter 2: Heterogeneous learning: beyond aggregate economy sufficient conditions

for stability

Chapter 2 is effectively a continuation of Chapter 1, and so the corresponding motivation
is less central to this report. Whereas the results of Chapter 1 were obtained via the appli-
cation of the theory of negative diagonal dominance, in Chapter 2, Ms. Bogomolova adopts
an alternative approach based on the block structure of an associated stability matrix. Ms.
Bogomolova considers the same general modeling framework adopted in Chapter 1, but by
embracing this new technique, she obtains distinct stability criteria that are, at least in some
cases, preferable in their simplicity to the criteria obtained using the previous technique. The
importance of providing alternative criteria is reflected in the complicated nature of their
presentation together with the similarly complicated presentations of Chapter 1: it may well
be the case that for a given model, the criteria provided in Chapter 2 are simpler or more
intuitive than those provided in Chapter 1 (or vise versa), and so the development of these
alternate criteria is of considerable practical importance.

Chapter 3: Optimal policy rules: the problem of stability under heterogeneous learning

The final chapter in her dissertation is as an application of the theory developed in the
first two two chapters. Specifically, Ms. Bogomolova considers the interplay of δ-stability and
optimal monetary policy in the context of a New Keynesian model with heterogeneity. The
relevance of this problem is evident from the attention received in the literature: careers
have been devoted to the development of optimal policy rules, and the need for policy
design to incorporate stability under adaptive learning as a necessary criteria has been well-
established. Bullard and Mitra (JME 2002) we the first to emphasize the delicate dance
between instrument rule specification, determinacy and E-stability, and since then a plethora
of work has been done. Most notably, Evans and Honkapohja showed optimal policy may
be implemented via a variety of rule specifications, including the standard “Fundamentals”
rule and their own clever “Expectations-based” or EH-rule. They found that while the
fundamentals rule performed poorly, the EH-rule always led to determinacy and E-stability.

In effect, Chapter 3 reconsiders the analysis of Evans and Honkaphja using the general
framework developed in Chapters 1 and 2. While some results in this direction have been
obtained by Honkapohja and Mitra, and by Giannitsarou, Ms. Bogomolova generalizes them
and adds robustness by encompassing all the results under the umbrella of δ-stability.

Ms. Bogomolova considers a standard NK model, but with a generalized exogenous
stochastic structure. She the embeds heterogeneity of the kind studied in earlier chapters
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and establishes some nice existence and uniqueness results concerning the model’s associated
rational expectations equilibrium. Next, she recalls the notion of δ-stabilty and shows that
it covers the concepts introduced by Honkapohja and Mitra and by Giannitsarou. After
reviewing the theoretical results needed for her application, Ms. Bogomolova derives the
fundamentals and EH-rules for her generalized economy. She then obtains the very important
and reassuring results that while the fundamentals rule never imparts δ-stability, the EH-
rule always does. While possibly anticipated, this result is by no means obvious; and it is
very helpful to know that the intuition that conditioning the instrument on expectations is
stabilizing carries over the heterogenous case.

Summary and conclusion

This dissertation is a tour-de-force. It not only contains a multitude of results, it opens
many interesting paths for future research. I recommend the defense.
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