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This Project: Inflation Expectations and Wealth

Household level inflation expectations are highly dispersed.
I 4pp interquartile range for US households. data

I Households make substantial errors.

Today: Focus on co-movement of these errors with wealth.

Key results:
1. Empirically: Wealthier households make less errors.
2. Rationalized by endogenous (costly) expectation formation.
3. Theoretical response of HHs’ consumption to expected

inflation depends on wealth.
⇒ Aggregate response determined by co-movement of

expectations and wealth.

Literature
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Empirical Observations



Empirical Setup

DNB Household Survey (CentERpanel)
Annual data on asset holdings and inflation expectations.
Individual level (household heads), waves 2010-2018.
∼ 11,500 observations in total.

Empirical Methodology:
I Construct net financial wealth (NFW):

Net wealth ex housing, vehicles and businesses.
I Sort HHs into wealth decile groups:

Decile of NFW distribution in year of observation.
I Compute expectation errors:

Ex-ante point forecast − ex-post realized inflation rate.
I Compute “aggregate” statistics:

Mean absolute errors and standard deviation of errors
within each decile group.

deciles
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Expectation Errors along the Wealth Distribution

Expectation errors
co-move with wealth.

I Drop of 0.5 pp in
standard deviation
and mean
absolute error
from peak to
bottom.

I Highest standard
deviation and
absolute errors
around zero NFW
(2nd decile).

I Robust to age /
education controls.

Expectation Errors by Wealth Decile Groups
95% confidence bands. Data from DNB Household Survey waves 2010-2018.

mean table robustness
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A Theory of Expectation Formation and Wealth



A Model of Inflation Expectations

Realized inflation (exogenous):

πt+1 = (1− ρ)µ+ ρπt + et+1 et+1 ∼ N (0, σ2
e)

Households:
I Know underlying process, persistence ρ, long-run mean µ.
I Informed about current inflation πt .
I Signal ê with noise s, noise reduced by effort n.

êi
t+1 = et+1 + si

t+1 si
t+1 ∼ N (0, σ2

s (ni
t ))

I Assume pure noise:
si

t ⊥⊥ sj
t ∀i , j , t , et ⊥⊥ si

t ∀i , t and si
t ⊥⊥ si

t+1 ∀i , t

Lukas Nord (EUI) - Who cares about Inflation? - 4 / 10



A Model of Inflation Expectations - Errors

Bayesian updating with weight ωi
t+1(ni

t ) = σ2
e

σ2
e+σ

2
s (ni

t )
.

Posterior belief:

et+1|êi
t+1,n

i
t
∼ N (ωi

t+1(ni
t )ê

i
t+1︸ ︷︷ ︸

point forecast

, ωi
t+1(ni

t )σ
2
s (ni

t )︸ ︷︷ ︸
subjective uncertainty

)

Expectation error:

err i
t+1 = ωi

t+1(ni
t )s

i
t+1 − (1− ωi

t+1(ni
t ))et+1

Implications:
I Error = overreaction to noise + underreaction to news.
I Standard deviation and mean absolute error increase in

subjective uncertainty (⇒ increase in noise).
formulas decomposition
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HH Problem with Endogenous Expectations

I Infinitely lived households, Epstein-Zin preferences.
I Receive risky real income y .
I Save/borrow between periods at constant nominal rate rn.
⇒ Inflation is a risk to the real interest rate.

I Expectations as before.

I Each period:
0. Wealth known, learn about π and y .
1. Chose noise of signal (costly effort n).
2. Receive signal and update beliefs.
3. Decide on consumption and saving/borrowing.
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HH Problem with Endogenous Expectations

Consumption-savings choice, conditional on n and ê:

V (a, y , π, n, ε̂) = max
c,a′

(
c1−γ + β

(
E

π′,y′
[Ṽ (a′, y ′, π′)1−α|ê, n, π, y ]

) 1−γ
1−α

) 1
1−γ

s.t . c + a′ =
1 + r n

1 + π
a + y −F(n)

Information choice:

Ṽ (a, y , π) = max
n

E
ê

[V (a, y , π,n, ê)|n]

Functional Forms:

σs(n) =
χ

1 + n
F(n) = (θn)φ

calibration
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Expectation Errors along the Wealth Distribution
Model

Model matches decline
of errors in wealth.

I Drop of 0.5 pp in
standard deviation
from peak to bottom.

I Highest standard
deviation and
absolute errors
around zero wealth
(2nd decile).

Expectation formation is
driven by exposure to
real interest rate risk.

Expectation Errors by Wealth Decile Groups
Simulated model implied statistics.
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(Who cares?)2

Co-movement of expectations and wealth important for
aggregate consumption response.

I Noise reduces
consumption
response to signal.

I Inflationary signal has
heterogeneous
income effects.
⇒ Consumption
response declining in
wealth.

Attentive low wealth
HHs most responsive to
expected inflation.

Marginal Propensity to Consume on Signal
Change in consumption policy if πt = 2 and êt+1 changes from 0 to 1pp.

relative
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Conclusion

Findings:
1. Dispersion and mean absolute error vary with wealth.
2. Rationalized in a model with endogenous expectations.
3. Response to expectations depends on noise and wealth.

⇒ Attentive low wealth HHs most responsive,
but low wealth HHs most likely inattentive.

Co-movement of wealth and expectations could impact...
... effectiveness of forward guidance.
... intertemporal substitution channel in general.
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Appendix



Dispersion of Inflation Expectations (US Data)

Time Series of Inflation Expectations
Data from Michigan Consumer Survey and FRED.

return
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Related Literature

Expectation formation
I Models: Coibion and Gorodnichenko (2012), Mankiw et al. (2003),

Patton and Timmermann (2010)...
I Empirics: D’Acunto et al. (2018), Arioli et al. (2017), Arrondel et al.

(2014), Johannsen (2014), Malmendier and Nagel (2015), Axelrod et al.
(2018), Ben-David et al. (2018), Fuster et al. (2018)...

⇒ Here: Precision/uncertainty and influence of wealth.

Inflation expectations and household choice:
I Armantier et al. (2015), Crump et al. (2015), Dräger and Nghiem

(2018), Vellekoop and Wiederholt (2018), Coibion et al. (2019)...

⇒ Here: Reverse impact of choices on expectations.

Heterogeneous agent models with information frictions:
I Auclert et al. (2019), Broer et al. (2018), Carroll et al. (forthcoming), Lei

(2019), Yin (2018)...

⇒ Here: Endogenous, disciplined by (expectation) data. return
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Net Financial Wealth Decile Groups - Summary

Net Financial Wealth Decile Groups - Summary

Decile N Min Max 1pct 99pct N err missing

1 1,270 -1,791,382 -135 -239,312 -375 149
2 1,269 -2,600 1,375 -1,875 1,072 167
3 1,262 361 4,921 450 4,588 123
4 1,263 2,350 10,375 2,486 9,710 130
5 1,263 6,005 18,480 6,250 17,300 117
6 1,264 11,100 27,730 11,625 26,750 114
7 1,265 19,525 44,037 19,850 42,584 92
8 1,265 30,500 75,750 31,375 73,000 91
9 1,265 52,360 140,465 55,095 131,447 68

10 1,259 105,646 3,940,520 111,379 2,227,178 58

Total 12,645 -1,791,382 3,940,520 -48,500 529,396 1,109

Data from DNB Household Survey waves 2010-2018. Net financial wealth refers to net wealth ex housing, mortgages,
businesses and vehicles. Decile groups overlap due to differences in cut-offs across waves.

return
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Expectation Error - Summary

Expectation Error by Decile Groups - Summary

Decile Mean Sd Mean (abs) N

1 1.42 1.75 1.66 1,121
2 1.71 2.00 1.94 1,102
3 1.56 1.83 1.76 1,139
4 1.43 1.70 1.67 1,133
5 1.24 1.52 1.48 1,146
6 1.19 1.39 1.42 1,150
7 1.25 1.43 1.46 1,173
8 1.22 1.46 1.44 1,174
9 1.10 1.35 1.34 1,197

10 1.14 1.37 1.36 1,201

Total 1.32 1.60 1.55 11,536

Data from DNB Household Survey waves 2010-2018. Summary statistics for expectation error by net financial wealth
decile groups, computed as ex-ante point forecast for inflation minus ex-post realized inflation rate.

return
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Mean Error by Wealth Deciles

Mean Expectation Error by Wealth Quintiles
95% confidence bands. Data from DNB Household Survey waves 2010-2018.

return
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Empirical Observations - Robustness

Controls - Age and Education:

I Findings are robust by age / education groups.

Michigan Survey of Consumers:

I No comprehensive wealth data, proxy by stock investment.
I Errors declining in stock investment.
I Robust to controlling for age / education.

controls Michigan return
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Error Standard Deviation - Controls

(a) by age (b) by education

Standard Deviation of Errors by Wealth Quintile Groups
95% confidence bands. Data from DNB Household Survey waves 2010-2018. Combination of youngest age and
highest wealth quintile omitted due to lack of observations.

return
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Mean Absolute Error - Controls

(a) by age (b) by education

Mean Absolute Expectation Error by Wealth Quintile Groups
95% confidence bands. Data from DNB Household Survey waves 2010-2018. Combination of youngest age and
highest wealth quintile omitted due to lack of observations.

return
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Mean Error - Controls

(a) by age (b) by education

Mean Expectation Error by Wealth Quintile groups
95% confidence bands. Data from DNB Household Survey waves 2010-2018. Combination of youngest age and
highest wealth quintile omitted due to lack of observations.

return
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Expectation Errors along the Wealth Distribution
Michigan Data

Expectation Errors by Investment Quintile Groups
95% confidence bands. Data from Michigan Survey waves 09/1998-03/2019.

return
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Error Standard Deviation - Controls
Michigan Data

(a) by age (b) by education

Standard Deviation of Errors by Investment Quintile Groups
95% confidence bands. Data from Michigan Survey waves 09/1998-03/2019.

return
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Mean Absolute Error - Controls
Michigan Data

(a) by age (b) by education

Mean Absolute Error by Investment Quintile Groups
95% confidence bands. Data from Michigan Survey waves 09/1998-03/2019.

return
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Mean Error by Wealth Quintiles
Michigan Data

Mean Error by Investment Quintile Groups
95% confidence bands. Data from Michigan Survey waves 09/1998-03/2019.

return
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Mean Error - Controls
Michigan Data

(a) by age (b) by education

Mean Error by Investment Quintile Groups
95% confidence bands. Data from Michigan Survey waves 09/1998-03/2019.

return
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Inflation Expectations - Model

Allow disagreement about long-run mean µi ∼ N (µ̄, σ2
µ), µ̄ 6= µ.

For a group g assuming that ni
t = n̄g

t ∀i ∈ g we get:

Variance of expectation errors:

Var(err i
t+1|g) = (1− ρ)2σ2

µ,g + ωt+1(n̄g
t )σ2

s (n̄g
t )

Mean absolute error:

Eg [|err i |] =

√
Varg(err i

t+1)
2
π

e
− errg2

2Varg (err i
t+1) − err g

1− 2Φ

 −err g√
Varg(err i

t+1)


return
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Expectation Error - Variance Decomposition

Covariance of expectation errors:

Cov(err i
t+1,err i

t |g) = (1− ρ)2σ2
µ,g

⇒ Variance = covariance + subjective uncertainty.

Expectation Error Variance - Decomposition
Decomposition of variance (Var) into covariance (Cov) and subjective uncertainty (SU). Data from DNB Household
Survey waves 2010-2018. return
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Two Period Model - Calibration

Two Period Model - Calibration

Parameter Value

γ 1.5
α 9.0
β 0.965
ρy 0.94
σy 0.14
rn 0.04
ρ 0.5
µ 0.02
σe 0.01
φ 2
θ 0.0017
χ 0.1

return
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(Who cares?)2 - Relative Response

Relative response
is up to 1% of
current
consumption.

Relative Marginal Propensity to Consume on Signal
Percentage change in consumption policy if πt = 2 and êt+1 changes from 0 to 1pp.

return
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Armantier, Olivier, Wändi Bruine de Bruin, Giorgio Topa, Wilbert van der
Klaauw, and Basit Zafar, “Inflation Expectations and Behavior: Do
Survey Respondents act on their Beliefs?,” International Economic
Review, 2015, 56 (2), 505–536.

Arrondel, Luc, Hector F Calvo Pardo, and Derya Tas, “Subjective Return
Expectations, Information and Stock Market Participation: Evidence from
France,” 2014.

Auclert, Adrien, Matthew Rognlie, and Ludwig Straub, “Micro Jumps,
Macro Humps: monetary policy and business cycles in an estimated
HANK model,” Technical Report 2019.

Lukas Nord (EUI) - Who cares about Inflation? - 30 / 10



References

Axelrod, Sandor, David E Lebow, and Ekaterina Peneva, “Perceptions and
Expectations of Inflation by US Households,” 2018.

Ben-David, Itzhak, Elyas Fermand, Camelia M Kuhnen, and Geng Li,
“Expectations Uncertainty and Household Economic Behavior,” Working
Paper 25336, National Bureau of Economic Research December 2018.

Broer, Tobias, Alexandre Kohlhas, Kurt Mitman, and Kathrin
Schlafmann, “Heterogenous Information Choice in General Equilibrium,”
mimeo, 2018.

Carroll, Christopher D, Edmund Crawley, Jiri Slacalek, Kiichi Tokuoka,
and Matthew N White, “Sticky Expectations and Consumption Dynamics,”
AEJ: Macroeconomics, forthcoming.

Coibion, Olivier and Yuriy Gorodnichenko, “What can Survey Forecasts
tell us about Information Rigidities?,” Journal of Political Economy, 2012,
120 (1), 116–159.

Lukas Nord (EUI) - Who cares about Inflation? - 31 / 10



References

, Dimitris Georgarakos, Yuriy Gorodnichenko, and Maarten van Rooij,
“How Does Consumption Respond to News about Inflation? Field
Evidence from a Randomized Control Trial,” Working Paper 26106,
National Bureau of Economic Research July 2019.

Crump, Richard K., Stefano Eusepi, Andrea Tambalotti, and Giorgio
Topa, “Subjective intertemporal substitution,” Federal Reserve Bank of
New York Staff Report 734, 2015.

D’Acunto, Francesco, Daniel Hoang, Maritta Paloviita, and Michael
Weber, “Human Frictions to the Transmission of Economic Policy,”
Working Paper, 2018.
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