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Questions and time series variation
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• Energy prices (gas) are one of 
the top two determinants of 
people’s information and 
expectations of inflation. 
(D’Acunto et al, 2023)

• Do people over-react to them 
or are they inattentive? 

• Further argument to see through 
them or heed to warning signals?

• This paper: use cross-regional 
variability to identify it

Correlation = 0.54



Cross-section variation: expected inflation
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• EA consumer expectations survey: 
9,000-22,000 respondents, 2020:4-2023:12, 
11 countries, expected 12-months ahead

•  expected inflation person i, country 
c, group g, month t

Eight demographic groups g crossing
• gender (male/female)
• income bracket (above/below 60th 

percentile)
• education (college/below)

πe
i,c,g,t



Variation in expected inflation in the data
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• Lots of variation

• Large country and group 
fixed effects

• Also lots of variation in 
actual inflation

Figure 1: Alternative panel c) and d)

(a) Expected inflation: Germans and Italians (b) Anchored expectations: Germans and Ital-
ians

(c) Electricity price changes across countries (d) Wind electricity changes across countries

Note: Panel (a) plots the average expected inflation 12-months ahead by country (for Germany and Italy)
and by demographic group. Panel (b) plots the average inter-quartile range of expected inflation three years
ahead within country (for Germany and Italy) and demographic group. Groups are defined as follows:
male (1,2,3,4) or female (5,6,7,8); college education (3,4,7,8) or below (1,2,5,6); and income bracket above 60th
percentile (2,4,6,8) or below (1,3,5,7). Panel (c) plots the log change in HICP electricity over the following 6
months for the 6 largest countries in the survey. Panel (d) plots the log change in wind electricity generation
over the following 6 months for the 6 largest countries.

extreme, a woman resident of Italy without college that is poorer usually expects much
higher inflation than a richer German man with a college degree.

Also, even though we have a short time series, covering less than four years, it is one
where inflation varied more over time than in the previous two decades of the life of
the euro. We measure actual inflation as the log change between the harmonised index
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Inflation expectations anchor
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 measure of how unanchored

• Higher-order moments of the distribution 
of long-term inflation expectations: 6-
month change in the interquartile range of 
expected inflation 3-years ahead within 
country-group

• Difference between expected inflation 
and the inflation target: 6-month change in 
the absolute difference between expected 
inflation 3-years ahead and the ECB’s 
inflation target averaged by country-group.

ac,g,t
Figure 1: Alternative panel c) and d)

(a) Expected inflation: Germans and Italians (b) Anchored expectations: Germans and Ital-
ians

(c) Electricity price changes across countries (d) Wind electricity changes across countries

Note: Panel (a) plots the average expected inflation 12-months ahead by country (for Germany and Italy)
and by demographic group. Panel (b) plots the average inter-quartile range of expected inflation three years
ahead within country (for Germany and Italy) and demographic group. Groups are defined as follows:
male (1,2,3,4) or female (5,6,7,8); college education (3,4,7,8) or below (1,2,5,6); and income bracket above 60th
percentile (2,4,6,8) or below (1,3,5,7). Panel (c) plots the log change in HICP electricity over the following 6
months for the 6 largest countries in the survey. Panel (d) plots the log change in wind electricity generation
over the following 6 months for the 6 largest countries.

extreme, a woman resident of Italy without college that is poorer usually expects much
higher inflation than a richer German man with a college degree.

Also, even though we have a short time series, covering less than four years, it is one
where inflation varied more over time than in the previous two decades of the life of
the euro. We measure actual inflation as the log change between the harmonised index
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Electricity prices across countries and time
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 log electricity prices per country

• 25% of energy consumption
• Segmented markets
• HICP electricity paid by households 

inclusive of taxes and subsidies
• Alternatives: energy, wholesale, city 

index

ec,t

Figure 1: Time-series and cross-sectional variation in the data

(a) Expected inflation: Germans and Italians (b) Anchored expectations: Germans and Ital-
ians

(c) Electricity prices across countries (d) Wind electricity generation across countries

Note: Panel (a) plots the average expected inflation 12-months ahead by country (for Germany and Italy)
and by demographic group. Panel (b) plots the average inter-quartile range of expected inflation three years
ahead within country (for Germany and Italy) and demographic group. Groups are defined as follows:
male (1,2,3,4) or female (5,6,7,8); college education (3,4,7,8) or below (1,2,5,6); and income bracket above
60th percentile (2,4,6,8) or below (1,3,5,7). Panel (c) plots HICP electricity rescaled with base period 2020:4
for the 6 largest countries in the survey. Panel (d) plots wind electricity generation for the 6 largest countries.

will be, and switch roles between optimists and pessimists during the sample. At an
extreme, a woman resident of Italy without college that is poorer usually expects much
higher inflation than a richer German man with a college degree.

Even though we have a short time series, covering less than four years, it is one where
inflation varied more over time than in the previous two decades of the life of the euro.
We measure actual inflation as the log change between the harmonised index of consumer
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Supply shocks: shares, oil, wind
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•  : shift-share, cross-country 
differences in expenditure shares 
affect expected inflation, but do not 
affect aggregate prices.

•  : both shift and share are 
now exogenous, as use high-
frequency change in oil futures prices 
following OPEC production 
announcements,

•  : total energy generated 
through wind , exogenous to 
demand, mostly about wind speed

zc,t = etsc

zc,t = ktsc

zc,t = wc,t

Oil prices shift
supply here

Wind shifts
supply here

demand

Supply



A flexible model of expectations
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πe
i,c,g,t = ωec,t

⏟
direct

+ xi,c,g,t
⏟
signal

+ λε
c,gεi,c,g,t

group effects

+ ui,c,g,t

Attentive (λ) : xi,c,g,t = ϕet + ϕc(ec,t − et) + ux
i,c,g,t

Inattentive (λ) : xi,c,g,t = ϕaec,t + ux
i,c,g,t

Noisy idyosincratic signals : λε
c,gεi,c,g,t ≈ λεec,tac,g,t + uε

i,c,g,t



Empirical model of expectations
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∑
i

πe
i,c,g,t = [ω + λϕc + (1 − λ)ϕa](ec,t − et)

+(1 − λ)λεec,tac,g,t

+[ω + λϕ + (1 − λ)ϕa]et

• Role of time fixed effects: absorb second term so coefficient on first term.  
Without them, would get coefficient on second term. Likely larger without.

• Without is arguably more adequate for macro questions, but do both

+∑
i

(ui,c,g,t + ux
i,c,g,t + uε

i,c,g,t) .

➡ Direct impact + RA impact + 
limited information

➡ Higher dispersion as 
anchoring from attention

➡ Not independent of energy, 
nor zero over time. Group 
and country fixed effects.



Specification

• : by how much (basis points) does expected inflation over the next year increase 
on average when energy prices rise by 1%?

• : by how much more does the 1% rise in energy prices increase inflation 
expectations when those expectations are less well anchored? 

•  and :  how much of the up and down of 
expected inflation in 2021-23 was due to energy shocks? 

β

γ

Δ6 ̂πe
i,c,g,t

̂βΔ6ec,t + ̂γΔ6ec,t × Δ6ac,g,t
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Δ6πe
i,c,g,t = βΔ6ec,t + γΔ6ec,t × Δ6ac,g,t + αc + ηg + θππ̄c,t−6 + ρΔ6rt + errori,c,g,t



Energy supply shocks

• Going deeper into theory
• as h rises  may at first rise due to attention even if shock dissipates
• As h rises,  should fall.

• Local projections:

β

γ
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Δ6πe
i,c,g,t = βΔ6zc,t+γΔ6zc,t × Δ6ac,g,t + αc + ηg + θππ̄c,t−6 + ρΔ6rt + errori,c,g,t

πe
c,g,t+h = βhzc,t+γhzc,tAc,g,t +

P

∑
p=1

β̃h
pzc,t−p +

P

∑
p=1

γ̃h
pzc,t−pAc,g,t

+
P

∑
p=1

ψh
pπe

c,g,t−p + αh
c + ηh

g + θhπ̄c,t + ρhrt + ϕh + εc,g,t+h
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Table 1: The impact of electricity prices on expected inflation

Revision of expectation (1) (2) (3) (4) (5) (6)

Change in electricity prices 1.404⇤⇤⇤ 1.167⇤⇤⇤ 1.222⇤⇤⇤ 1.531⇤⇤⇤ 1.397⇤⇤⇤ 0.372⇤⇤
(0.296) (0.103) (0.229) (0.329) (0.294) (0.181)

Change in electricity prices 0.596⇤⇤⇤ 0.199⇤⇤⇤ 2.609⇤⇤⇤ 1.499⇤⇤⇤ 0.617⇤⇤⇤ 0.146
⇥ Unanchoring (0.171) (0.061) (0.466) (0.374) (0.173) (0.089)

Average past inflation 0.004 -0.025⇤⇤⇤ -0.001 0.009 0.005 0.004
(0.028) (0.009) (0.025) (0.027) (0.028) (0.079)

ECB deposit rate change -0.436⇤⇤⇤ -0.449⇤⇤⇤ -0.442⇤⇤⇤ -0.438⇤⇤⇤ -0.437⇤⇤⇤
(0.119) (0.031) (0.113) (0.118) (0.119)

Observations 362756 2472 362756 362756 362756 362756
R2 0.016 0.343 0.018 0.016 0.016 0.032
Country & group fixed effects Yes Yes Yes Yes Yes Yes
Month fixed effects No No No No No Yes
Country-group fixed effects No No No No Yes No

Note: This table presents estimates of the regression in equation (1): D6pe
i,c,g,t = bD6ec,t +gD6ec,t ⇥D6ac,g,t +

ac + hg + qp̄c,t�6 + yD6rt + #i,c,g,t. Column (1) has the baseline estimates, (2) uses the average pe
c,g,t as the

dependent variable, (3) uses as measure of unanchoring the deviation of long-run expected inflation from
target, (4) uses anchoring at the country level only ac,t, (5) includes country-group fixed effects, and (6)
includes time fixed effects. In parentheses are standard errors clustered by month for the regressions using
individual expectations.

Table 2 shows the estimated impact on expected inflation of an energy price shock.
The first column still uses electricity prices per country and month. The difference from
the first column in table 1 is that the energy price series is now standardised, so that we
can compare coefficients across the columns of this new table.

The second column uses instead the shift-share shock series with exogenous energy
expenditure shares. The effect of a shock on expected inflation if there is no unanchoring
is almost four times larger, while if there is unanchoring, the effect is almost twice larger.
This is consistent with the use of exogenous shares dealing with the reverse causality that
would be biasing the coefficients downwards in the first column.

The third and fourth column use exogenous time-series variation in oil prices and
wind, respectively. In the first case, the impact of the energy shock remains large, but
unanchoring no longer plays a role, while in the second case both effects go to zero. Col-
umn five explores what might be going on by increasing the horizon to 12 months for an
oil-driven energy shock. The effect on expected inflation almost doubles, with the share
due to unanchoring now being statistically significant. This suggests that the impacts
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Robustness
(1) Alternative compositions of the panel: balanced with only 6 countries, 

weighting observations by number of respondents, using median expectation, 
different interactions of fixed effects

(2) Time variation: results by country
(3) Horizon: 1-12 months 
(4) Other energy measures
(5) Controlling for squared energy prices, change in inflations
(6) Anchoring: by itself and more on distance from target 
(7) Standard errors: two-way clustering, Driscoll-Kray, Huber-White

13
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Table 2: The impact of energy prices on expected inflation in the US Fed SCE

(1) (2) (3) (4) (5) (6)

Change in energy prices 1.804→→ 1.942→→→ 1.939→→ 0.300 1.690→→→ 0.864→→→
(0.740) (0.721) (0.743) (1.049) (0.301) (0.220)

Change in energy prices ↑ Unanchoring -0.024 0.058 0.766 0.002 0.062 0.043
(0.132) (0.100) (0.478) (0.137) (0.086) (0.049)

Average past inflation 0.002 -0.094 0.005 -0.003 -0.064 -0.067
(0.085) (0.061) (0.085) (0.097) (0.077) (0.081)

Change in FFR 0.047 -0.058 0.033 -0.169 -0.160
(0.397) (0.408) (0.401) (0.343) (0.421)

Observations 17903 7100 17903 17903 17907 17907
R

2 0.016 0.008 0.017 0.022 0.018 0.017
Country & group fixed effects Yes Yes Yes Yes Yes Yes
Month fixed effects No No No Yes No No

Note: This table presents estimates of the regression in equation (3): ∆6πe

i,c,g,t = β∆6
ec,t +ε∆6

ec,t ↑∆6
ac,g,t +

ϱc + ηg + θπ̄c,t↓6 + εi,c,g,t for the US SCE. Columns 1–4 show estimates for state-level electricity prices. Col-
umn (1) has the baseline estimates, (2) uses the average πe

c,g,t as the dependent variable, (3) uses as measure
of unanchoring the deviation of long-run expected inflation from target, and (4) includes time fixed effects.
Columns (5) and (6) respectively use the national gas and oil price instead of regional electricity prices.
Past inflation is computed using the state-level CPI from Hazell et al. (2022). We exclude all individuals
part of state-demographic groups with less than 5 members in the month. In parentheses are standard
errors clustered by month for the regressions using individual expectations.

tations. Its main virtue is that it covers a much longer sample, starting in 1978. However,
it has many limitations. First, it splits the respondents into only four large US regions.
Even though we can use the variation over socio-economic groups g as before, there is
much less variability over regions c, constraining our empirical strategy to answer the
first question. Second, the sample of individuals i is even smaller, covering 500 to 700
households per wave. Even over only 4 regions, disagreement is calculated over groups
that half of the times have fewer than 50 respondents, and sometimes as few as 4. It is im-
possible to answer the second question with much precision. Third, the longer time-series
span also means that any estimates rely more on time-series variation, so the concerns
with omitted aggregate variables are stronger.

With all these caveats in mind, table A13 in the appendix D shows that a 1% rise in
US electricity prices raises expected inflation by 2.41 to 3.33bp, significantly more than in
the Euro area but also with wider confidence bands. The effects of the (poorly measured)
unanchoring series are imprecise and unstable across specifications.
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Energy shocks
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Table 3: The impact of energy shocks on expected inflation

Revision of expectation (1) (2) (3) (4) (5)

Energy price shock 0.185⇤⇤⇤ 0.613⇤⇤⇤ 0.339⇤⇤⇤ 0.044 0.603⇤⇤
(0.060) (0.061) (0.102) (0.100) (0.265)

Energy price shock 0.244⇤⇤⇤ 0.138⇤⇤⇤ -0.002 -0.042 0.146⇤⇤⇤
⇥ Unanchoring (0.031) (0.029) (0.062) (0.076) (0.050)

Average past inflation -0.025 0.081⇤⇤⇤ -0.079 -0.051⇤ 0.213
(0.025) (0.021) (0.086) (0.027) (0.144)

ECB deposit rate change -0.352⇤⇤⇤ -0.423⇤⇤⇤ -0.103 -0.370⇤⇤ -0.708⇤⇤
(0.117) (0.061) (0.228) (0.142) (0.267)

Observations 362756 362756 305037 362224 197950
R

2 0.018 0.027 0.015 0.012 0.029

Note: This table presents estimates of the regression equation Dhpe

i,c,g,t = bDh
zc,t + gDh

zc,t ⇥ Dh
ac,g,t +

ac + hg + qp̄c,t�6 + rDh
rt + #i,c,g,t where the first four columns use different measures of zc,t. The energy

shocks are, in order: (1) the h-month change in HICP electricity prices by country, (2) the h-month change in
EA-wide HICP electricity times country-specific electricity expenditure weights in 2019, (3) OPEC supply
shocks to oil prices cumulated over h months times country-specific expenditure weights in 2019, and (4)
the h-month change in wind-source electricity generation, all standardised to increase electricity prices.
The first four columns set h = 6, while the fifth column uses the oil shocks with h = 12. In parentheses are
standard errors clustered by month.

causality that would be biasing the coefficients downwards in the first column.
The third column uses exogenous time-series variation in oil prices. The impact of the

energy shock remains large, but unanchoring no longer plays a role.
Finally, the fourth column uses exogenous time-series variation in wind electricity.

Both effects now go to zero.
Column five explores what might be going on by increasing the horizon to 12 months

for an oil-driven energy shock. The effect on expected inflation almost doubles, with
the share due to unanchoring now being statistically significant. This suggests that the
impacts may accumulate over time, which we inspect next.

5.2 Local projections

Figure 3 shows the dynamic effects from the local projections following each of the four
energy shocks in one month. In black-bold are pooled estimates that leave out the anchor-
ing interaction term, with their confidence bands in the appendix C. The other two series
and their confidence bands show the estimates with below and above average unanchor-

23



16

Figure 2: Impulse response of expected inflation to a shock in energy prices

(a) Country electricity prices (b) EA electricity prices with country shares

(c) Oil shifts and energy shares (d) Wind

Note: Local projection of average expected inflation within a region and group on a 1-month energy price
shock, controlling for past inflation, the policy rate, country and group fixed effects, pooled across states
(thick black line), when unanchoring in the first 6 months is higher (red dashed line) or lower (blue solid
line) than average for the country and demographic group. The shocks are scaled by their standard devia-
tion to increase energy prices. The shock in panel (a) is the change in electricity price by country and time.
The shock in panel (b) is the time-varying EA-wide electricity price change times the country-varying ex-
penditure shares. The shock in panel (c) is time-varying oil OPEC supply shocks times the country-varying
expenditure shares. The shock in panel (d) is to the country-time contribution of wind to the production of
electricity. Standard errors are clustered by country.
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Counterfactuals

Figure 3: The contribution of electricity prices to expectation revisions

Note: The figure plots the survey-weighted average of actual revisions of expected inflation and the cor-
responding prediction based on equation (3), over the following six months. The energy prediction series
shows the counterfactual expectation revisions due to changes in energy prices and anchoring alone, so
including only the β and γ terms.

Figure 4: The time-varying impact of electricity prices on expected inflation

Note: The figure plots the predicted effect on average expected inflation from doubling electricity prices
over the following 6 months as a function of the extent of unanchoring over the same period, using the
coefficients in the first column of table 1 in red and in the third column in green.
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Conclusion
• Does expected inflation over-react to energy prices?

• Yes, disproportionate attention of households to energy and it stands out 
among fundamentals.

• Found they significantly matter with some credible identification. 

• But still under reaction. 

• Anchoring makes a difference

• Energy shocks of 2021-23 were not behind rise in expected inflation
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