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Shadow Rate
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Contributions: Future
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Outline
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Model

Medium-scale DSGE  model

(a) Households
(b) Financial Intermediaries
(c) Production
(d) Fiscal authority
(e) Central Bank:  interest-bearing reserves
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Debt Instruments and Market Segmentation

Financial  
Intermediaries

Households
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Four types of debt instruments in our  model
� Short term:  deposits (Rd ) and reserves(Rre )
� Long term:  private (RF ) and government (RB ) perpetual bonds (Woodford, 2001)
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Monetary Policy

Long rate = expectation + risk premium
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Conventional Policy

Conven  tional
.,Long rate = expectation +risk premium

Conventional:  works  on  the short rate today

t t − 1ln RTR =  ρr ln RTR +  Taylor  rule + εr,t
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Forward Guidance

FG
.,Long rate = expectation +risk premium

FG:  works  on  the expected  future shortrate

t t − 1ln RTR =  ρr ln RTR +  Taylor  rule + γεr,t

� ZLB
d re
t tln R  = ln R = max 0, lnR TR

t

J

� Timing assumption:
� facilitates comparison with NIRP
� mitigates “forward guidance puzzle”

� γ ∈  [0, 1]: credibility
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QE

“The problem with QE is it works in practice but it doesn’t  work in 
theory” – Bernanke
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Constraints
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QE
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NIRP

Long rate = expectation + risk premium
FG

., .,
Bank    ing
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NIRP

NIRP

Rre
t = RTR

t

lnRd
t =  max 0, lnR TR

t

J

FG channel
� The same  as  FG: change future deposit  rate

t t − 1ln RTR =  ρr ln RTR +  Taylor rule + εr,t

� Differently than FG:  NIRP involves an  observable  action R re 
t
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Banking Channel: Contractionary
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Conventional Monetary Policy
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Unconventional Monetary Policy
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Shock Sizes
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Yield Curve
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Summary
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Endogenous QE
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Liquidity Shock
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Liquidity Shock
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Productivity Shock

Eric Sims and Cynthia Wu (Notre Dame & NBER) 25 / 32



EndogenousQE FutureModel Exogenous Policies

Government Spending Shock

Eric Sims and Cynthia Wu (Notre Dame & NBER) 26 / 32



Model Exogenous Policies EndogenousQE Future

Great Recession
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Simulation
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Quantitative Tightening

Benchmark
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Quantitative Tightening

Immediate selloff after the ZLB
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Quantitative Tightening

Carry large  balance  sheet forward
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QT has  an  important impact for the economy  during the ZLB.
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NIRP and the Balance Sheet
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ELB on Policy Rate

What is the lowest policy rate that the constraint FIs don’t want to  
voluntarily shut down?
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We  provide a  useful first benchmark to endogenize  ELB
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Conclusion
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