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Summary

I This paper: Multiplicity of equilibria in open-economy models

with price-dependent collateral constraints

I Two sets of results

1. Theoretical characterization of multiple equilibria with perfect
foresight

I Stock Collateral Constraint dt+1 ≤ κqtkt+1
I Flow Collateral Constraint dt+1 ≤ κTyT

t + κNptyN
t

I Under-borrowing result

2. Quantitative analysis with �ow constraints in stochastic
calibrated model

I Under-borrowing in constrained economy relative to First-Best
unconstrained economy

I Under-borrowing in constrained economy relative to Optimal
Ramsey Planner (Capital controls)
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Outline

1. Perspective

2. Brief description

2.1 Model
2.2 Results

3. Comments on theory

4. Comments on quantitative analysis
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Some perspective

1. Logic underlying multiplicity

I Low prices⇒Tighter constraint⇒Less consumption⇒Low
prices

I Only last link a�ected by speci�c formulation (�ow vs stock)

I Key: qt or pt in constraint
I There are other ways of having multiplicity (and ine�ciency)

2. Multiplicity of equilibria is a form of extreme ampli�cation

I Multiplicity issues had been acknowledged (Jeanne/Korinek
2010 with stock version)

I Actually: footnote in KM97 (linear versus nonlinear solution)
I Previous work: assumptions/parameterizations such that

multiplicity doesn't arise
I Contribution: richer positive analysis in this paper + normative

3. Welfare: Constrained e�cient solution for standard

equilibrium selection features overborrowing

I This paper: opposite prescription
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Canonical Models

1. Collateral constraint
∞

∑
t=0

βtu (ct)

ct + dt + qt (kt+1 − kt) = Atkα
t +

dt+1

1 + r
dt+1 ≤ κqtkt+1

2. Flow constraint

E0

∞

∑
t=0

βtu
(

A
(

cT
t , cN

t

))
cT

t + ptcN
t + dt = yT

t + ptyT
t +

dt+1

1 + rt

dt+1 ≤ κTyT
t + κNptyN

t

I Utility u (·) = log (·)
I β (1 + r) = 1⇒Constraint does not bind in Steady State
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Theoretical Results

1. Positive results

I Two equilibria exist

I Steady state from t = 0, . . . , ∞ (�rst-best equilibrium: perfect
smoothing)

I Low consumption, prices at t = 0, etc, steady state from
t = 1, . . . , ∞ (inferior equilibrium)

2. Normative results

I With perfect foresight, optimal policy implements the �rst-best
equilibrium
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Quantitative Results

I Equilibrium choice with multiplicity: low debt equilibrium

I Results

I Debt in decentralized economy (CC) < Debt in unconstrained
economy (intuitive)

I Debt in decentralized economy (CC)< Debt in Ramsey
economy (under-borrowing)

7 / 10



Quantitative Results

I Equilibrium choice with multiplicity: low debt equilibrium

I Results

I Debt in decentralized economy (CC) < Debt in unconstrained
economy (intuitive)

I Debt in decentralized economy (CC)< Debt in Ramsey
economy (under-borrowing)

7 / 10



Quantitative Results

I Equilibrium choice with multiplicity: low debt equilibrium

I Results

I Debt in decentralized economy (CC) < Debt in unconstrained
economy (intuitive)

I Debt in decentralized economy (CC)< Debt in Ramsey
economy (under-borrowing)

7 / 10



Comments Theoretical Results

1. Conditions for multiplicity
I Provide more general parameter restrictions to guarantee

uniqueness
I Utility curvature parameter must be important (log utility in

current version)
I Production elasticity and tradable/non-tradable elasticity too

I Characterization of full set of equilibria

2. Assumption β (1 + r) = 1 is key
I It guarantees that constraint does not bind at steady state
I In perfect foresight environment: Ramsey policy reaches First

Best ⇒under-borrowing
I Otherwise there is steady state with binding constraint

3. Suggestion: explore case β (1 + r) < 1
I This allows for binding constraint at steady state
I Solution of constrained planning problem becomes less trivial
I Two goals for constrained planner

I Reduce over-borrowing in standard equilibrium
I Reduce under-borrowing in undominated equilibrium
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Comments Quantitative Results

1. Equilibrium selection in stochastic model

I Currently agents always choose �bad� equilibria

I Suggestion: use of sunspot π ∈ [0, 1]
I Clean parametrization between standard case and new case

2. Currently, under-borrowing results comes from comparing

ergodic distributions

I Compare paths for given realizations of shocks more illustrative

3. Characterize theoretical results in model with uncertainty

I Discussion based on precautionary savings
I Two-period formulation with risk can really tease that apart
I Better connection between theory and quanti�cation
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Conclusion

I Multiplicity+E�ciency in this context

I Important under-researched area

I Several very interesting results

I Lots of promise for the paper!
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