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Motivation

• The stance of monetary policy can be set with 
different interest rates
• Rate at which the central bank lends money to the 

financial sector; Bank of England

• Rate at which commercial banks lend and borrow 
overnight funds; Federal Reserve

• Longer-term money market rate; Swiss National Bank

• Two dimensions
• Riskless vs risky rate

• Overnight vs longer-term maturity
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Before the crisis...

• ... the difference between these rates used to be 
small and stable
• Changes in the implementation rate had a predictable 

effect on money market rates

• Question which rate matters for the economy was 
not important
• Theory view: Shortest interest rate

• SNB view: Longer-term, risky rate

• Macro models typically assumed only one interest 
rate i
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Main characteristics of the model

• Standard IS and Phillips curve setup with forward-
looking agents

• Standard loss function with interest rate smoothing
• Smoothing refers to that interest rate that is used to 

define the stance of policy

• This rate may differ from the repo rate that is used to 
implement monetary policy

• Optimal reaction function for repo rate, since this is 
the only rate the central bank controls

• Caveat: This analysis assumes the existence of 
longer-term money markets
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The model

• New Keynesian Phillips curve

• IS curve

• One-period market rate
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• Risk premium

• Longer-term market rates

• For the AR coefficients and the covariance matrix of the 
innovations to the risk premia we use estimated values in 
the simulation

• All other parameter values in the simulation are assumed 
and taken from the literature
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Estimates for term and risk premia
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Correlations of risk premium innovations



Optimal monetary policy

• Central bank minimises intertemporal loss function

• with the period loss function 
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Optimal monetary policy (contd.)

Period loss function differs across  operating procedures:

• Repo rate (RR) procedure
• Policy is formulated and implemented with it

•

• Short-term money market rate (SMR) procedure
• Policy formulated with i1,t and implemented with it

•

• Long-term money market rate (LMR) procedure
• Policy formulated with i3,t and implemented with it

•
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Optimal monetary policy (contd.)

• Minimise loss function with respect to the repo rate
• Commitment in a timeless perspective

• Technical problem with LMR procedure: i3,t depends 
through expectations hypothesis on the expected path of 
it and on Lagrange multipliers

• Dual saddle-point problem

• with Lagrange multipliers

• Assume optimal reaction function and iterate until 
convergence
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Calibration of the model

• Phillips and IS curves

• Central bank preferences

• Term and risk premia as estimated
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Optimal reaction functions under commitment
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Impulse responses: 
pre-crisis simulations
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Impulse responses: 
crisis simulations



Volatility

• Macroeconomic volatility split into inflation and 
output gap volatility

• Interest rate volatility for each maturity j
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Macroeconomic volatility under commitment
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Volatility of market rates under commitment



Main findings in baseline model

• Differences in macroeconomic volatility are small, 
but important
• LMR procedure performs best

• SMR better than RR procedure in crisis simulation

• Differences in interest rate volatility large
• LMR procedure yields most volatile term structure

• SMR less volatile than RR procedure in crisis; no need to 
correct for impact of the risk shock 

• LMR procedure puts more weight on the future; 
stabilising effect

• SMR procedure focuses on rate in IS curve
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Robustness checks

• How do the results depend on the degree of 
forward-lookingness?

• What happens if policy is discretionary?
• Deviation from rules in crisis likely

• What happens if the 3-month rate enters the IS 
curve?
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Macroeconomic volatility and forward-lookingness
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Optimal reaction functions under discretion
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Macroeconomic volatility: discretion vs. commitment

• Stabilisation bias for output gap
• LMR takes expectations for 3 months as given
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Discretion Commitment 



Volatility of market rates: Discretion vs. Commitment

26

Discretion Commitment 



3-month rate in IS curve

• Indeterminacy problem for LMR procedure
• There is an infinite number of combinations of (expected) 

it  over the next three months that yield the same i3,t

• Other procedures do not have this problem 
• Path of i3,t is pinned down by smoothing objective of the 

respective one-month rate

• Assume small weight on                for LMR procedure
• Realistic given path of SNB repo rates
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Optimal reaction functions with 3M libor in IS curve
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Macro volatility: 3M vs. 1M market rate in IS curve
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Conclusions

• Choice of monetary operating procedure matters

• Macroeconomic volatility
• Commitment: 

• LMR procedure yields smallest volatility; LMR procedure attaches 
large weight to future

• SMR procedure better than RR procedure; SMR procedure uses 
rate in IS curve

• Discretion:
• SMR procedure best, followed by RR procedure

• Interest rate volatility
• Always highest under LMR procedure

• Caveat: Assumption of existing longer-term markets
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