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Unobserved economic structure

Main idea: True economic structure unobserved.

“We do not know how the macroeconomy really works.”

Question: How to conduct policy when one is unsure of
basic macroeconomic mechanisms?

This question is a hit with actual policymakers ...
... but has not been a hit with academic economists.
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The question inspires a meta-model with parameterized
model uncertainty.

This idea is a natural one in the engineering literature ...
But: Agents in the meta-model economy would also be
aware of the meta-model uncertainty.

They would take optimal actions in the face of the
meta-model uncertainty, self-insuring to the extent possible.
This would change the equations to which the meta-model
uncertainty is being added.
This just creates a new model.

It is not clear that the meta-model concept is the right one
for thinking about “model uncertainty.”
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A core question: What are these MJLQ “modes”?

Many possible regime switches? High-low productivity,
price stickiness? Patience, risk-aversion?
What would a theoretical model with embedded
regime-switching imply?

With regime switching inside the model, one would require
Bayesian inference inside the model to infer regimes.
Agents would take into account added uncertainty.

It has been done.
Implies a lot of nonlinearity. (Linearize that?)

That system would have a (Bayesian) rational expectations
equilibrium.
That equilibrium may or may not be learnable in standard
senses.
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Related to MJLQ?

The authors study equations suggested by an engineering
literature:

Xt+1 = A11,j+1Xt +A12,j+1xt + B1,j+1it + C1,j+1εt+1(1)
EtHj,t+1 = A21,j,tXt +A22,j,txt + B2,j,tit + C2,j,tεt (2)

Do these characterize the REE (Bayesian) equilibrium of an
economy with additional, regime-switching uncertainty
embedded in the model?
Experience suggests not, but the authors may be able to
provide examples.
The matrices would not switch like this: instead, agents
would take actions based on their inferred probability of
being in any particular mode.
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Put the emphasis on learning and inference about the
probability distribution of modes.
Assume all agents update their perceived distribution over
modes.
The “REE” occurs when the subjective perceived
probability distribution of modes coincides with the
exogenous, true distribution.
Optimal policy takes into account that the distribution of
modes is initially unknown.



Model uncertainty Nature of the model Conclusions

Spirit of the analysis

Let us suppose microfoundations give rise to (1), (2).
Put the emphasis on learning and inference about the
probability distribution of modes.

Assume all agents update their perceived distribution over
modes.
The “REE” occurs when the subjective perceived
probability distribution of modes coincides with the
exogenous, true distribution.
Optimal policy takes into account that the distribution of
modes is initially unknown.



Model uncertainty Nature of the model Conclusions

Spirit of the analysis

Let us suppose microfoundations give rise to (1), (2).
Put the emphasis on learning and inference about the
probability distribution of modes.
Assume all agents update their perceived distribution over
modes.

The “REE” occurs when the subjective perceived
probability distribution of modes coincides with the
exogenous, true distribution.
Optimal policy takes into account that the distribution of
modes is initially unknown.



Model uncertainty Nature of the model Conclusions

Spirit of the analysis

Let us suppose microfoundations give rise to (1), (2).
Put the emphasis on learning and inference about the
probability distribution of modes.
Assume all agents update their perceived distribution over
modes.
The “REE” occurs when the subjective perceived
probability distribution of modes coincides with the
exogenous, true distribution.

Optimal policy takes into account that the distribution of
modes is initially unknown.



Model uncertainty Nature of the model Conclusions

Spirit of the analysis

Let us suppose microfoundations give rise to (1), (2).
Put the emphasis on learning and inference about the
probability distribution of modes.
Assume all agents update their perceived distribution over
modes.
The “REE” occurs when the subjective perceived
probability distribution of modes coincides with the
exogenous, true distribution.
Optimal policy takes into account that the distribution of
modes is initially unknown.



Model uncertainty Nature of the model Conclusions

Learning

Limiting (t ! ∞) learning effects on optimal policy are
negligible, provided true distribution is learned.

Stability conditions for this process? Expectational stability
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in the model-uncertain environment.

Losses: NL > AOP > BOP.

Bayesian optimal policy will involve some degree of
experimentation.

Gut reactions among economists are often negative ...
... but policymakers experiment all the time.

Adaptive optimal policy as an approximation to Bayesian
optimal policy.
Size of experimentation motive drives differences between
BOP and AOP.
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Perceived versus true transition equation: Under what
conditions do they coincide?
Expectational stability may be a concern.
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Cogley-Sargent (IER, forthcoming): Bayesian optimality
most apparent when precautionary motives are strongest.
Cannot ask that question here.
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Match up with microfoundations is sketchy in this version,
and appears difficult.
BOP only works for small models due to curse of
dimensionality.
AOP a computable alternative, but stability is an open
question.
Remark: There is much greater model uncertainty in the
world than is acknowledged in this paper.
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