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Affine Term Structure Models  
 

• Term Structure:           ( ) ( 1)
1 1( )n n

t t tt
P E m P −

+ +=  
 
• Pricing Kernel:             1 1exp( 0.5 )t t t t t tm r λ λ λ ε+ +′= − − −  

 
• Short Rate:                    0 1t tr Xδ δ= +  
 
• Price of Risk:                0 1t tXλ λ λ= +  
 
• State Variables:            1t t tX Xµ ε−= + Φ + Σ  

→  Enforces consistency between cross-section of bond yields  
  and temporal evolution of pricing kernel 

        (cf. Diebold, Piazzesi, and Rudebusch AER 2005) 
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Recent Macro-Finance Literature  
 

• Ang, Piazzesi & Wei (2004) use 3 observed factors (short rate, 
term spread, and GDP growth); analyze forecasting performance  

 
• Ang & Bekaert (2004) use 1 observed factor (inflation) and  

2 latent factors, specifies regime-switching process for Xt  
 
• Kim (2004) uses 3 latent factors (one identified as expected 

inflation); incorporates actual inflation in estimating the model; 
compares with survey data and TIPS  

 
• D’Amico, Kim & Wei (2004) use 3 latent factors; incorporate 

actual inflation and indexed bond yields in estimating the model 
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The Recent Literature (contd.) 
 

• Rudebusch & Wu (2004) use 2 observed factors (GDP growth  
and inflation) and 2 latent factors that can be interpreted in  
terms of equilibrium real rate (r*) and inflation objective (π*)  

 
• Hördahl, Tristani & Vestin (2004) use 3 observed factors  

(short rate, GDP growth, and inflation) and 1 latent factor  
(π*) in conjunction with structural VAR for Xt  

 
• Bekaert, Cho & Moreno (2004) use 3 observed factors  

(short rate, output gap, and inflation) and 2 unobserved  
factors in conjunction with New Keynesian model for Xt  

Given the procrustean bed upon which we write,  
we must apologize to all whose work we cannot cite.”  (DPR 2005) 
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Model Specification  
 

• State vector includes 2 observed factors (inflation & GDP 
growth) and 1 latent factor (interpreted as policy shock) 

 
• Therefore, short rate equation can be interpreted as a  

policy reaction function (although not as a Taylor-style rule): 
 

0t g t t tr g uπδ δ δ π= + + +  
 
• By imposing additional restrictions, short rate equation can  

be interpreted as a forward-looking policy reaction function: 
 

( ) ( )0 1 2t t
E Et t k t k tr g uδ δ δ π+ += + + +  
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Estimation Methodology 
 

• Bayesian estimation using MCMC with Gibbs sampling 
 
• Latent factor appears to be close to a random walk process  

with no relation to macro variables ( 3̂φ  = 0.931 with SE 0.032). 
 
•  “Given that there must be some underlying economic relation 

between bond prices and macro variables,.…Bayesian estimation 
avoids this stochastic singularity by a suitable choice of priors.”  

 
• Diagnostic checks needed to confirm validity of estimated model 

(Bayes Factors, out-of-sample forecast performance) 
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Is the Taylor Principle Satisfied? 
 

• Benchmark “Taylor Rule” 
 

  δ0 δg  δπ 

OLS 0.01 

(0.001) 

0.04 

0.07) 

0.64 

(0.08)   1952:2 - 

2002:4 Model 0.01 

(0.002) 

0.09 

(0.06)

0.32 

(0.14) 

OLS 0.01 

(0.002) 

0.24 

(0.10)

0.61 

(0.13)   1983:1 -

2002:4 Model 0.01 

(0.001) 

0.16 

(0.11)

0.25 

(0.11) 
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Checking the Taylor Principle (contd.) 
 

• Forward-Looking Rules:  Yes if horizon k ≥ 8 (full sample) 
 
• Combined Forward-Backward Rules  (full sample) 

 

 δ0 rt-1 gt+k gt-1 πt+k  πt-1 

k = 1 -0.002 

(0.003) 

0.86 

(0.057)

0.15 

(0.22)

-0.01 

(0.03) 

0.51 

0.15) 

-0.07 

(0.15) 

k = 4 -0.007 

(0.006) 

0.69 

(0.16) 

0.50 

(0.42)

-0.01 

(0.02) 

0.998 

(0.29)

-0.05 

(0.07) 
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Implications of Real-Time Data 

1 1| |(1 )( )t t t t t t tr r yρ ρ α βπ γ ε− += + − + + +  
 

 ρ α β γ 

1966:1-79:2 

Ex Post(HP)

0.75 

(0.07) 

2.9 

(1.4) 

0.8 

(0.3) 

1.4 

(0.5) 

1966:1-79:2 

Real Time 

0.68 

(0.07) 

2.0 

(1.3) 

1.5 

(0.4) 

0.2 

(0.2) 

1979:3 -

1995:4 

0.77 

(0.10) 

1.2 

(2.1) 

1.9 

(0.6) 

0.2 

(0.2) 

 
(Orphanides AER 2002; JME 2003; JMCB 2003) 
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Forecast-Based Rules 
   with Survey Expectations 

 

1 1 2 2t t tr r rρ ρ− −= +  

1 2 4| |(1 )( )t t t t tyρ ρ α βπ γ ε++ − − + + +  

 ρ1 ρ2 α β γ 

  1979:3 -

1995:4 

0.77 

(0.08) 

-0.04 

(0.10) 

0.3 

(1.6) 

2.11 

(0.5) 

0.1 

(0.2) 

 1966:1 - 

1979:2 

1.05 

(0.15) 

-0.31 

(0.14) 

3.2 

(1.4) 

1.13 

(0.34) 

0.41 

(0.18) 

1966-73 & 

1977-79 

1.2 

(0.2) 

-0.46 

(0.17) 

3.8 

(1.3) 

0.91 

(0.34) 

0.41 

(0.25) 



 

 

 
 Combining Partial Adjustment & Serially-Correlated Errors 

             (from English, Nelson & Sack BEP 2003) 
 

 
 

 
 

b0 
�

1.02 
(1.04) 

b� 

�

1.83 
(5.64) 

by�

�

0.85 
(4.59) 

��

�

0.58 
(7.05) 

��

�

0.75 
(5.91) 

R2 
 

0.97 
 

  
           Estimated using quarterly data from 1987Q1 to 2001Q4.  
 

 
level of inventories are only weakly correlated with such movements, then the partial adjustment 
and serial correlation coefficients may be difficult to estimate precisely.   
 In the case of monetary policy rules, however, these concerns do not seem likely to cause 
difficulties.  Since changes in inflation and the output gap should  be associated with substantial 
movements in the Taylor rule rate, their inclusion in the model should allow the estimation of 
��and �.   Indeed, as shown in Table 3, nonlinear least squares estimation of equation (6) yields 
fairly precise estimates of the two parameters.  The results indicate that both � and ��are fairly 
large, suggesting that both partial adjustment and serially correlated errors play an important role 
in the dynamics of the federal funds rate.14  Moreover, a comparison of the estimates in Table 3 
with those in Table 1 shows that allowing for serially correlated errors reduces the estimated 

                                                 
14 Blinder (1986) also shows that there may be two local minima to the estimation problem, and that estimates can 
converge to the wrong one.  However, a grid search over possible alternative values of � and � confirmed that our 
estimates are global minima. Note also that if we estimate equation (6) without imposing any restrictions on the 
coefficients, we cannot reject the restriction that the coefficients on the three variables on the right hand side of the 
equation are the given functions of just two parameters (� and �) at conventional significance levels.   

7English et al.: Interpreting the Lagged Interest Rate in Monetary Policy Rules

Produced by The Berkeley Electronic Press, 2003
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Suggested Refinements 
 

• Sample period with stable policy regime:  1987-2005 
 
• Monthly frequency 
 
• Short rate as observed factor 
 
• Smoothed or core inflation in policy rule 
 
• Policy rule should include level of output gap,  

unemployment rate, or capacity utilization 
 
• Real-time data and survey expectations 
 



Long-Run Expected Inflation
(Consensus Economics 6-10 years ahead)
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