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“Inflation expectations are terribly important. We spend a lot of time
watching them.”

Jerome Powell, Federal Reserve Chair (2021)
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Inflation expectation

Figure: Household inflation expectation (1988-2022)

Data source: Michigan Survey of Consumers, IQR of 1-year ahead inflation expectation
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Inflation expectation dispersion

Figure: Household inflation expectation disagreement (1988-2022)

Data source: Michigan Survey of Consumers, 1-year ahead inflation
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Inflation expectation dispersion

Figure: Professional inflation expectation disagreement (1985-2023)

Data source: Survey of Professional Forecasters, 1-year ahead inflation
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Inflation expectation and monetary policy

• Inflation expectations are not anchored

• What’s well known: inflation expectation and monetary policy
transmission

• What’s less known: inflation expectation disagreement and monetary
policy transmission

• This paper (theory + empiric): the role of inflation disagreement in

1. transmission of conventional monetary policy (e.g. target)

2. transmission of unconventional mp (e.g. forward guidance)

• “High inflation disagreements weaken the potency of MP.”
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Preview: Theory

• Tractable GE model with
1. heterogeneous belief on future inflation

2. liquidity constraint

• Heterogeneous belief on inflation:

1. HH on the higher tail → low perceived real interest rate
→ high MPC, s.t. liquidity constraint (→ endo hand-to-mouth)
→ less sensitive to (current & future) interest rate changes

2. lower inflation expectation → lower MPC

• Inflation expectation heterogeneity ↑ → share of H2M household ↑
→ effect of MP on aggregate C ↓

• Discounted Euler equation w. micro-foundation:

Ĉt = β1Et Ĉt+1 − β2 (r̂ft − Et π̂t+1) (1)

1. micro-founded β1: decreases with inflation disagreement
2. micro-founded β2: decreases with inflation disagreement
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Empirical evidence for

• Model mechanisms

1. Positive relations between individual inflation expectations and
current consumption spending.

2. Negative relation between household indebtedness and the
effectiveness of monetary policy.

• Model predictions

Ĉt = β1Et Ĉt+1 − β2 (r̂ft − Et π̂t+1)

We use local projection to show

1. (β1) effectiveness of forward guidance shock on current economic
activity /inflation decreases with inflation disagreement.

2. (β2) effectiveness of federal rate shock on current economic activity
/inflation decreases with inflation disagreement.
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Forward Guidance Puzzle
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Textbook NK model

Standard Euler equation derived from textbook NK model with log-utility:

1

Ct
= βRftEt

1

Ct+1

1

Πt+1
,

The log-linearized Euler equation:

Ĉt = Et Ĉt+1 − (R̂ft − EtΠ̂t+1),

Iterating the Euler equation forward:

Ĉt = −
∞

∑
j=0

Et(R̂ft+j − EtΠ̂t+j+1). (2)

(Forward guidance puzzle) Far future policy rate change have an
implausibly large effect on current consumption as comtemporenous
policy rate change.
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A Tractable Heterogeneous-agent Model

• Household:
• family: supply homogeneous labor, homogeneous transfer to each

member

• member: w. heterogeneous inflation expectation,
consumption-saving decision

• Firm: standard as textbook NK model

• Monetary authority: standard as textbook NK model

• Forward guidance puzzle solved:

Ĉt = β1Et Ĉt+1 − β2(R̂ft − EtΠ̂t+1),
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MP rule and household expectation

Assume that the monetary policy rule follows

Rft = R0Π∗
t

(
Πt

Π∗
t

)φ

exp(ξt), φ > 1, (3)

• R0: the natural rate of real interest rate (constant)

• Π∗
t : inflation target of monetary authority;

• ξt : monetary policy shock.

We assume the true process of targeted inflation is

Π∗
t+1 = Π∗

t exp(εt+1), (4)

where true εt+1 is a constant of 0.
However, each agent j forms different belief about εt+1, such that

E j
t

Π∗
t+1

Π∗
t

= ejt , (5)

and e follows an i.i.d. distribution with C.D.F. G (e).
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Household’s problem

The household’s welfare:

E0

∞

∑
t=0

βt

[∫ 1

0
logCjtdj − ψ

N
1+γ
t

1+ γ

]
subject to

1. (family) budget constraint:

Yt ≤
∫ 1
0 Bjtdj

Pt
+

Wt

Pt
Nt +Dt , (6)

2. (individual) portfolio constraint

Cjt +
Bjt+1/Rft

Pt
≤ Yt , (7)

3. (individual) liquidity constraint

Bjt+1/Rft

Pt
≥ −B̄ (8)

B̄ is exogenous and cannot exceed Yt
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Euler equation

First-order conditions:

1. w.r.t. aggregate labor:

Λt
Wt

Pt
= ψN

γ
t , where Λt =

∫ 1

0
Λjtdj =

∫ 1

0

1

Cjt
dj , (9)

Λjt : marginal utility from consumption.

2. w.r.t. nominal saving: (Ωjt : multiplier associated with liquidity
constraint. )

Λjt = βRftE
j
t

Λt+1

Πt+1
+ Ωjt ∀j (10)

Define “consensus” rates: rft = Rft/Π∗
t and πt = Πt/Π∗

t :

Λjt = βrftE
j
t

[
Λt+1

πt+1

Π∗
t

Π∗
t+1

]
+ Ωjt ≡ β

1

ejt
rftEt

[
Λt+1

πt+1

]
+ Ωjt .

(11)
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Consumption

1. Marginal consumer (saver) as e∗t , s.t. Ωjt(e
∗
t ) = 0

1

C̄t
=

β

e∗t
rftEt

[
Λt+1

πt+1

]
(12)

where C̄t = Yt + B̄ is the maximum consumption level.

2. Family members with ejt > e∗t face binding constraint (Ωjt > 0)

Cjt = Yt + B̄ ≡ C̄t , ∀ejt > e∗t (13)

3. Family members with ejt ≤ e∗t ,

1

Cjt
=

β

ejt
rftEt

[
Λt+1

πt+1

]
(14)

(12) + (14) implies

Cjt =
ejt
e∗t

C̄t , ∀ejt < e∗t (15)
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Lemma 1

• Average MU:

Λt ≡
∫ 1

0
Λjtdj =

∫
e∗t

1

C̄t
dG (e) +

∫ e∗t e∗t
e

1

C̄t
dG (e)

=
1

C̄t
[1− G (e∗t ) +

∫ e∗t

emin

e∗t
e
dG (e)] (16)

• Relative MU
Λt

Λ∗
jt

≡ e∗t F (e
∗
t )

• Define the (inverse) elasticity of F () w.r.t. e∗ as

θ ≡ −F ′(e∗)e∗

F (e∗)
=

1− G (e∗)

1− G (e∗) + e∗
∫ e∗

emin

1
e dG (e)

∈ [0, 1), (17)

Lemma 1
θ ∈ [0, 1) increases with inflation disagreement. θ = 0 if and only if
inflation expectation is homogeneous.
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Lemma 2

• Market clearing condition:

Yt = Ct ≡ C̄t [1− G (e∗t )] + C̄t

∫ e∗t

emin

e

e∗t
dG (e)

• Relative Consumption:

Φ(e∗t ) ≡
Ct

C̄t
≡

1− G (e∗t ) +

∫ e∗t
emin

edG (e)

e∗t

 . (18)

• Define the (inverse) elasticity of Φ() to e∗ as

µ ≡ −Φ′(e∗)e∗

Φ(e∗)
=

∫ e∗

emin
edG (e)

[1− G (e∗)]e∗ +
∫ e∗

emin
edG (e)

∈ (0, 1]. (19)

Lemma 2
µ ∈ (0, 1] decreases with inflation disagreement. µ = 1 if and only if
inflation expectation is homogeneous.
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Equilibrium

1. Labor market clearing condition:

ΛtWt = ψN
γ
t , where Λt =

1

Ct + B̄
e∗t F (e

∗
t ),

which implies

Ŵt =
µ + κ(1− θ)

(1+ κ) µ
Ĉt + γN̂t . (20)

2. Aggregate output function and good market clearing condition:

Ĉt = N̂t + Ẑt (21)

3. Producer’s optimal pricing condition: (Phillips curve)

π̂t = φy [Ŵt − Ẑt ] + βEt π̂t+1. (22)

4. Monetary policy rule (3) implies

r̂ft = φπ̂t + ξt (23)
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Proposition: discounted Euler equation

Ĉt =
µ + (1− θ)κ

µ + κ︸ ︷︷ ︸
≡β1

Et Ĉt+1 −
(1+ κ)µ

µ + κ︸ ︷︷ ︸
≡β2

(r̂ft − Et π̂t+1) , κ ≡ B̄/A

(24)

Proposition 3
The effect of future interest rates change on current consumption is
discounted by a factor less than one, e.g. β1 < 1.

Proposition 4
Effectiveness of forward guidance on current consumption decreases with
dispersion of inflation expectation. (θ ↑→ β1 ↓, µ ↓→ β1 ↓)

Proposition 5
Effectiveness of current rate change on consumption decreases with
dispersion in inflation expectation (µ ↓→ β2 ↓)
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Proposition: stablizing inflation

Proposition 6
The effectiveness of contemporaneous monetary surprise on inflation
decreases with inflation disagreement.

Proof.

π̂t = φy
{

β3[β1Et Ĉt+1 − β2(φπ̂t + ξt − βEt π̂t+1)]
}
+ βEt π̂t+1

where β3 ≡ γ + µ+κ(1−θ)
(1+κ)µ

. Thus, we can write

π̂t = − φy β3β2

(1+ φy β3β2φ)
ξt +

φy β3β1

(1+ φy β3β2φ)
Et Ĉt+1 + ... (25)

It’s sufficient to prove that β3β2 decreases with inflation disagreement:

β3β2 = γβ2 +
µ + κ(1− θ)

µ + κ
= γβ2 + 1− κθ

µ + κ
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Supporting Evidence
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Supporting model mechanism (1)

1. Positive relations between individual inflation expectations and current
consumption spending.

• D’Acunto et al. (2021): the announcement of value-added tax
increases → consumers’ inflation expectations ↑ → consumers’
inflation expectations ↑ immediate increase in consumers’ readiness
to buy durable goods.

• Crump et al. (2022): inflation expectations ↑ → current
consumption ↑ from NYFed SCE

• Coibion et al. (2022): randomized information treatments →
inflation expectations ↑ → non-durable consumption ↑

• Vellekoop and Wiederholt (2019): inflation expectations ↑ →
durable consumption ↑ from Dutch Household Survey data
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Supporting model mechanism (2)

“The ability of monetary policy to boost real economic activity hinges on
the debt capacity of high marginal propensity to consume households.”
— Sufi (2015)

2. Negative relation between household indebtedness and the
effectiveness of monetary policy.

• Sufi (2015): limited credit extension channel of monetary policy

• Alpanda and Zubairy (2019): state with ↑ household debt → effects
of monetary policy shocks on real activity ↓

• Beraja et al. (2019); Cloyne et al. (2020): inability of heavily
indebted households to refinance mortgages has depressed spending
following monetary stimulus during the Great Recession
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Supporting model prediction

Ĉt =
µ + (1− θ)κ

µ + κ︸ ︷︷ ︸
≡β1

Et Ĉt+1 −
(1+ κ)µ

µ + κ︸ ︷︷ ︸
≡β2

(r̂ft − Et π̂t+1) (26)

We use local projection to show

1. (β1) effectiveness of forward guidance shock on current economic
activity /inflation decreases with inflation disagreement.

2. (β2) effectiveness of federal rate shock on current economic activity
/inflation decreases with inflation disagreement.
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Transmission of forward guidance shock

We estimate:

log(y jt+h)− log(y jt−1)

= αh
0 + ∑

i=0,1,2,3

αh
1,iFGt−i + ∑

i=1,2,3

αh
i ,2IQR

π
t−i + αh

3IQR
π
t−1 ∗ FGt

+ ∑
j=1,2,3

∑
i=1,2,3

αh
4,i∆ log(y jt−i ) + ∑

i=0,1,2,3

αh
5,iSFFRt−i + εt+h (27)

• log(y jt+h)− log(y jt−1): cumulative unemployment, IP or inflation
growth from period t-1 to period t+h.

• FGt : forward guidance shocks identified following Swanson(2021).

• IQRt−i : demeaned interquartile range (IQR) of inflation forecast

• SFFRt denotes shadow federal funds rate.

• PCEt−i : YoY core inflation rates.

• εt+h: error term.
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Figure: Impulse responses to forward guidance shocks
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Robustness
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Transmission of federal fund rate shock

We estimate:

log(y jt+h)− log(y jt−1)

= βh
0 + ∑

i=0,1,2,3

αh
1,iMPt−i + ∑

i=1,2,3

αh
i ,2IQR

π
t−i + αh

3IQR
π
t−1 ∗MPt

+ ∑
j=1,2,3

∑
i=1,2,3

αh
4,i∆ log(y jt−i ) + ∑

i=0,1,2,3

αh
5,iSFFRt−i + εt+h (28)

• MPorth
t : target shocks identified following Swanson (2021).
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Figure: Impulse responses to federal fund rate shocks
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Robustness
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Conclusion

High inflation disagreements weaken the potency of monetary policy,
both types.
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Appendix
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Robustness: transmission of forward guidance shock

Controlling for X :

log(y jt+h)− log(y jt−1)

= αh
0 + ∑

i=0,1,2,3

αh
1,iFGt−i + ∑

i=1,2,3

αh
i ,2IQR

π
t−i + αh

3IQR
π
t−1 ∗ FGt

+ ∑
j=1,2,3

∑
i=1,2,3

αh
4,i∆ log(y jt−i ) + ∑

i=0,1,2,3

αh
5,iSFFRt−i

+ ∑
i=1,2,3

αh
i ,7Xt−i + αh

8Xt−1 ∗ FGt + εt+h (29)

X includes: inflation expectation, consumer uncertainty, business
uncertainty, disagreements of GDP and interest rate paths etc.
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Figure: Estimated response to forward guidance shocks (controlling for
consumer uncertainty)
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Figure: Estimated response to forward guidance shocks (controlling for inflation
expectation)
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Figure: Estimated response to forward guidance shocks (controlling for business
uncertainty)



Introduction Model Empiric Appendix

Figure: Estimated response to forward guidance shocks (controlling for forecast
dispersion of GDP)
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Figure: Estimated response to forward guidance shocks (controlling for forecast
dispersion of federal funds rate)
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Figure: Estimated response to forward guidance shocks (controlling for forecast
disagreement of 2-year Treasury yield)
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Robustness: transmission of federal fund rate shock

Controlling for X :

log(y jt+h)− log(y jt−1)

= αh
0 + ∑

i=0,1,2,3

αh
1,iMPt−i + ∑

i=1,2,3

αh
i ,2IQR

π
t−i + αh

3IQR
π
t−1 ∗MPt

+ ∑
j=1,2,3

∑
i=1,2,3

αh
4,i∆ log(y jt−i ) + ∑

i=0,1,2,3

αh
5,iSFFRt−i

+ ∑
i=1,2,3

αh
i ,7Xt−i + αh

8Xt−1 ∗MPt + εt+h (30)

X includes: inflation expectation, consumer uncertainty, business
uncertainty, disagreements of GDP and interest rate paths etc.
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Figure: Estimated response to federal fund rate shocks (controlling for
consumer uncertainty)
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Figure: Estimated response to federal fund rate shocks (controlling for inflation
expectation)
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Figure: Estimated response to federal fund rate shocks (controlling for business
uncertainty)
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Figure: Estimated response to federal fund rate shocks (controlling for forecast
dispersion of GDP)



Introduction Model Empiric Appendix

Figure: Estimated response to federal fund rate shocks (controlling for forecast
dispersion of federal funds rate)
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Figure: Estimated response to federal fund rate shocks (controlling for forecast
disagreement of 2-year Treasury yield)
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