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This Paper:

I estimates a no arbitrage affine term structure model
incorporating information from surveys of inflation expectations

I allows for differing expectations across forecasters (surveys)
I asks how effective monetary policy is in the US by exploring the

stability of (objective or model consistent) inflation expectations



State Variables

mt =
[

gt

πt

]
(1)

zt =
[

mt

xt

]
(2)

zt = µ+ Φzt−1 + Σεt (3)

objective expectations:

Et(zt+τ ) =
τ−1∑
s=0

Φsµ+ Φτ zt (4)



The Short Rate and Yields

rt = δ0 + δzzt (5)

log ξt = −rt−1 −
1
2

Λ>t−1Λt−1 − Λt−1εt (6)

Λt = Λ0 + Λzzt (7)

(8)

yt(τ) = aQ(τ) + bQ(τ)zt (9)

= aP(τ) + bP(τ)zt︸ ︷︷ ︸
short rate expectations

+ aTP(τ) + bTP(τ)zt︸ ︷︷ ︸
term premium

(10)



Survey Expectations

Modelling the change of measure from the physical measure to the
subjective probability measures (one for each survey):

log ξi
t = −1

2
Λi>

t−1Λi
t−1 − Λi

t−1εt (11)

Λi
t = Λi

0 + Λi
zzt (12)

The forecasters only differ in their view on inflation: only second
element of Λi

0 and second row of Λi
z are different form 0.

This leads to subjective VAR dynamics of the form:

zt = µi + Φizt−1 + Σεi
t (13)



Survey Expectations

pi
t,s(τ) = Ei

t(πt,s,τ ) = Ei
t(

1
τ

τ∑
j=1

πt+s+j) (14)

= aP(s, τ) + bP(s, τ)zt︸ ︷︷ ︸
objective forecasts

+ aTBi(s, τ) + bTBi(s, τ)zt︸ ︷︷ ︸
term bias

(15)



Inflation Premium

Real SDF:

log ξR
t = −rt−1 + πt −

1
2

Λ>t−1Λt−1 − Λt−1εt (16)

Inflation Premium:

yt(τ) = yR
t (τ) + pt,0(τ) + IPt(τ) (17)



Data and Measurement Equations

I inflation and GDP (assumed to observed without measurement
error)

I nominal yields with measurement equation

yt(τ)obs = aQ(τ) + bQ(τ)zt + ωt

I survey measures of inflation expectations:

pi,obs
t,s (τ) = aP(s, τ) + bP(s, τ)zt + χi

t,s(τ)





Estimation

Penalized Maximum Likelihood:

Lp = L− 1
2σ2

p

∑
τ

[
aTP(τ)2 + bTP(τ)>Diag(var(zt))bTP(τ)

]
− 1

2σ2
p

∑
i,s,τ

[
aTBi(s, τ)2 + bTBi(s, τ)>Diag(var(zt))bTBi(s, τ)

]
σ2

p=300



Estimated Models

I AS: All data, Subjective expectations
I AO: All data, Objective expectations
I NF: No Forecasts used in estimation (subjective expectations

can’t be identified)
I OF: No yields used in estimation (risk neutral probability

measure can’t be identified)



Subjective Expectations

TBi
t(τ) = Ei

t(πt+τ )− Et(πt+τ ) (18)

Dt(τ) = max
i

(TBi
t(τ))−min

i
(TBi

t(τ)) (19)












