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» Focus of literature mostly on inflation and output expectations

» This paper uses a novel monthly survey of household expectations about a wide
set of variables in 6 major European countries to ask:

1. How does affect them?
2. What are the household of macroeconomic dynamics?
3. How have they ?

P Address these questions by sequentially imposing more structure on the data,
using identified shocks, natural experiments and theory
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What We Do & What We Find: Overview of Results

Reaction to contractionary monetary policy: negative effect on expected economic
growth and positive effect on expected inflation. Result consistent with

» dynamic IRFs using identified shocks
> event studies around meetings
Imposing no structure: Household
» Households tend to expect lower inflation, lower unemployment in periods of higher

forecasts for economic growth

Imposing minimal structure: Principal Component Analysis on many
expectations to identify household perceived sources of macro dynamics

» 1st component reflects : high expected inflation is associated
with low economic growth (inflation is bad for the economy)

» 2nd component reflective of : high expected inflation is
associated with high economic growth (inflation is good for the economy)

Imposing more structure: A factor model shows that since the Russia-Ukraine
war, supply has been perceived strongly inflationary
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Data: Consumer Expectation Survey (CES)

The CES is an online panel survey of euro area consumer expectations
It covers the of the euro area,
Sample size is approximately 10,000 households per month

Upon entry into the panel, households are asked background information (such as
demographic characteristics)

are asked monthly and
refer to a 12 months horizon:

> Aggregate: Economic growth, inflation (also over 3 year horizon), unemployment
rate, house price growth, interest rate on mortgages

» Individual: Income growth, financial situation, credit access, plans on buying durable
goods



Households Disagree But React to the Business Cycle
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The Effects of Monetary Policy on Expectations



Monetary Policy and Expectations

P Lots of discussion about the recent inflation surge and the risk of inflation
expectation de-anchoring

> We investigate how expectations react to monetary policy surprises using two
complementary approaches:

1.

IRFs on panel of household expectations (inflation, output growth,
unemployment. . .)

Event study exploiting natural experiment arising from the randomization of
interiews around ECB meetings.
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The Effects of Monetary Policy on Expectations
Impulse responses to identified MP surprises
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...which seems robust across countries...

Figure: E(m) by countries
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Figure: E(ec. growth) by countries
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Figure: E(unemployment) by countries
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and robust to using a different survey (European Commission)
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The Effects of Monetary Policy on Expectations

Natural experiment: event study around ECB meetings
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Expectations around ECB meetings: impact effect

» We exploit a natural experiment embedded in the CES design: households are
randomly assigned to interview batches within a month

> We estimate non-parametrically average treatment effects of MP surprises
separately for each meeting
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Expectations around ECB meetings: impact effect

We exploit a natural experiment embedded in the CES design: households are
randomly assigned to interview batches within a month

We estimate non-parametrically average treatment effects of MP surprises
separately for each meeting

Define a window of d + 1 days around an ECB meeting m as
m—-1—dm+1+d=[m ,m"| (2)

Given the random assignment, the effect on expectation y of a MP surprise s in
meeting m

ATEp, (yMPS = 5) = E (ym+|MPS =5) — E (Ym-) (3)

Identifying assumption: window is "tight enough".
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So... what “s going on??



Outline

Co-movement Between Expectations and disagreement
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Household Expectations Are Correlated

Economic Growth and Inflation
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Optimists and pessimists are persistently so
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A Cross-Sectional Principal Component Analysis of Expectations
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Loadings of The First Two Principal Components

Component 1  Component 2

E(Economic Growth) 0.31 0.22
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% Variance Explained 25.1 15.1
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Similar Results by Age and Education Groups

Age 18-49 Age 50+ Lower Education  Higher Education
PC1 PC2 PC1 PC2 PC1 PC2 PC1 PC2
E(Economic Growth) 0.29 0.23 0.33 0.22 0.30 0.27 0.32 0.17
E(Inflation Rate) -0.47 0.24 -0.46 0.29 -0.47 0.25 -0.46 0.27
E(Inflation Rate 3Y) -0.46 0.28 -0.43 0.34 -0.44 0.31 -0.44 0.31
E(House Price Growth) -0.26 0.39 -0.20 0.47 -0.23 0.43 -0.23 0.41
E(Unemployment Rate) -0.32 0.10 -0.31 0.06 -0.31 0.09 -0.30 0.10
E(Interest Rate on Mortgages) -0.23 0.15 -0.23 0.12 -0.23 0.13 -0.21 0.16
E(Own Income Growth) 0.14 0.56 0.21 0.55 0.16 0.56 0.20 0.55
E(Own Financial Situation) 0.36 0.42 0.39 0.35 0.38 0.37 0.38 0.40
E(Own Credit Access) 0.33 0.31 0.33 0.25 0.34 0.27 0.33 0.30
E(Own Durable Spending) 0.02 0.21 0.04 0.18 0.04 0.19 0.03 0.21

Observations 237952 237952 177905 177905 188417 188417 227440 227440

% Variance Explained 24.8 16.2 25.5 14.2 249 15.2 25.3 15.2




Additional Results & Robustness

Using within individual variation:
» residuals from an individual and and time FE regression show similar structure of
disagreement
» But lower explained variance: disagreement is persistent

PCA in each month separately and in each country separately show results are

similar both across countries and over time

PPCA using only E(m), E(y) and E(r) (i.e. main variables in a standard NK
model) fails to capture structure described above

Household-level supply and demand perceived sources of fluctuations have often
opposite effects on household consumption and savings:
» First component: negative correlation with spending, positive correlation with
precautionary savings
» Second component: positive correlation with spending, positive correlation with
precautionary savings

28



A Factor Structure of Expectations

Outline
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Factor structure of expectations: Theory

» We can show that several models of expectation formation generate a factor
structure for the cross-section of individual expectations.

» A (de-meaned) outcome variable x;; (macroeconomic or individual-specific), and
its corresponding one-period ahead forecast E;; (x4 1) it is generally the case
that

S oo
: ’
Tit = ZZQS,TGSJ—T with E(Etét) =3,
s=17=0

S oo
Eit(zit41) = a0+ § E Qjsr€st—7 + Uiy With €5 L uiy

s=171=0

» Solution to any linearized model and an unrestricted model mis-specification +
idiosyncratic noise shaping expectations.

» Easy to incorporate non-linearities: ar,a; s function of state variables.

30



Factor Structure of Expectations

» Collect the expectations E of all households H in the columns of vector X,
rig=NF+ey i=1,...,ExH

» Fi: 2 x 1 common factors and uncorrelated with e; +

> )\;: 2 x 1 vector of household-expectation loadings

P> Factors are estimated as the first 2 principal components of X, which are
identified only up to a rotation of orthonormal matrix 2 x 2 Q). Get Fj.
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Factor Structure of Expectations

Collect the expectations E of all households H in the columns of vector X;
vig=NF+er i=1,...,ExH (4)

» Fi: 2 x 1 common factors and uncorrelated with e; +

> )\;: 2 x 1 vector of household-expectation loadings

Factors are estimated as the first 2 principal components of X, which are
identified only up to a rotation of orthonormal matrix 2 x 2 Q). Get Fj.

Ft are rotated as in Rubio-Ramirez et al 2010: Q is obtained from a QR
decomposition of a 2 x 2 matrix where each element is a standard normal

OLS estimation of x;; = AgFt + v, get \;

 retain )\; if first factor loads (+) on E,Y and (-) on Ej; second
factor loads (+) on E;Y and (+) on E,7m. Repeat recursively.
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Evolution of Perceived Sources of Fluctuations

» 1 Supply Factor:
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Evolution of Perceived Sources of Fluctuations
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Evolution of Perceived Sources of Fluctuations

» 1 Supply Factor:
TEY, | En

» 1 Demand Factor:

+ EY, 1 En

> 1 levels of factors:

Suez-Panama
blockage
May 2021

Invasion
Ukraine hiking
Feb 2022 | Jul 2022

more expansionary D

&S

Since start of war, S

strongly inflationary

I
Jan-2021 Jul-2021

I
Jan-2022

Jul-2022

Jan-2023

Jul-2023

and D mildly
inflationary

» Results are (surprisingly?) similar by age and education groups
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Consumer Confidence Index and Supply Bottleneck Index

Consumer Confidence Indicator and Supply Factor Supply Bottleneck Index and Supply Factor

-20 -10

index

-30

40
X

2020 2021 T 2022 2023 ' 2020 2021 T 2022 2023
date date

—==="CCI European Comission Supply-type factor (rightaxisy == =—=- SBI Supply-type factor (right axis)

Sources: Consumer Confidence Indicator (CCl) is constructed by the European Commission based on
questions about (i) personal finances and (ii) expectations about macro developments. The Supply
Bottleneck Index (SBI) is constructed by Burriel et al. 2023) based on text analysis of newspaper
articles.
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Interestingly, SBI strong lagged correlation with F1

correlation

T T T T

0 2 4 6 8 10
lags (months) of variables
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Tightening MP Surprises Affect Both Factors

First Factor Second Factor

"

Standard Deviation
K °
1 T
Standard Deviation
o

) 2 4 6 0 2 4 6
Months Months
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Conclusion

Following a tightening of monetary policy, households expect worse economic
outlook accompanied by higher inflation

We show that household expectations are correlated, and optimism / pessimism is
very persistent.

We show that two principal components explain a large fraction of the variance of
the joint distribution of expectations

» Supply-side and demand-side forces of business cycle fluctuations

A factor model identified using cross-sectional results shows that

» since the Russia-Ukraine war, supply has been perceived strongly inflationary and
demand mildly inflationary
» ECB tightening cycle stronger effect on demand perceptions

Theoretical implications for dynamics and general equilibrium? WORK IN
PROGRESS
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Appendix



Descriptive Statistics (April2020-October2023)

Mean pl0 Median p90 N
Age 50.76 26.00 42.00 80.00 558,648
Disposable Income 34,823.66 12,500.00 35,000.00 67,500.00 558,648
Nondurable Spending 17,760.69 7,548.00 17,208.00 28,848.00 191,006
Spent on Durables (0-1) 0.18 0.00 0.00 1.00 160,914
Precautionary Savings 7,112.52 440.00 4,400.00 19,600.00 173,812
E(Economic Growth) -1.00 -7.50 0.00 5.00 558,648
E(Inflation Rate) 4.37 0.00 3.00 10.00 558,622
E(Inflation Rate 3Y) 3.42 0.00 2.00 10.00 553,476
E(House Price Growth) 2.38 -0.90 1.00 10.00 558,648
E(Unemployment Rate) 11.64 4.90 9.00 22.00 558,648
E(Interest Rate on Mortgages) 3.79 1.10 3.30 7.00 509,726
E(Own Income Growth) 0.76 -3.50 0.00 5.00 558,648
E(Own Spending Growth) 2.72 0.00 0.00 10.00 474,292
E(Own Durable Spending) 0.29 0.00 0.00 1.00 557,229
E(Own Credit Access) 2.77 1.00 3.00 4.00 552,883
E(Own Financial Situation) 2.80 2.00 3.00 4.00 558,648

refers to
the previous 12
months, asked
once

refers
to previous
month,
annualized,
asked quarterly

refer to
12 months
horizon, asked
quarterly
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Distribution

of E(Economic Growth)
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Distribution of E(12m Inflation)
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Math Behind the PCA

Our raw data matrix X has dimensions H x E, where H is the number of
households, and £ = 10 is the number of expectations

An observation about household h is a 1 x E vector &), = {xp1,...,2p 5}

» This is providing the collection of household h expectations

The PCA consists of extracting through an optimization problem a set of size K
of E-dimensional vectors of weights wy, = {w1 , ..., wg,} mapping the data
matrix X to a data matrix S of dimension H x K, with K < FE

The new data matrix S is made of principal component scores
sh ={Sh1,--.,Sh K} given by:

Shk = Tp - W h=1,...,H; k=1,...,K (5)

so that the scores inherit the maximum possible variance from the data X

a1



PCA: A Simple Example

» Consider H households, each household % holds expectations about inflation 7,

output 2}, and unemployment rate z¥/

» Assume we run a PCA and retain two principal components = obtain two sets
of loadings w; and wa (each one 3 x 1)
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PCA: A Simple Example

Consider H households, each household / holds expectations about inflation z7,

output 2}, and unemployment rate z¥/

Assume we run a PCA and retain two principal components = obtain two sets
of loadings w; and wa (each one 3 x 1)
The for household h are defined as:

=27 - wi 4z} wl + 2wl

=7 wi 4z} wy + 2wl

We have reduced the dimension of our data from H x 3 to H x 2 while retaining
most of the original variation.
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Perceived Sources of Fluctuations and Expectations

PC Scores

PC Scores

PCI=0.31, PC2=0.22 PC1=-0.23, PC2=0.42 PC1=-0.31, PC2=0.11
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Eigenvalues

Scree Plot

25
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0 2 4 6 8 10
Number of Principal Components
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Scores Summarize Distribution of Expectations

First Principal Component Scores

Low E(Inflation) : Medium E(Inflation)
Medium E(Economic Growth) : High E(Economic Growth)
1
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i
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-------------.b.-----I.-.n.,.....-------------.

: %0 o o
® 1
1 °
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L 1
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° 1
1
1
1
° 1
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1
1
hd 1
T T T T T
-4 - 0 2 4

Second Principal Component Scores
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PCA Controlling for Individual Fixed Effects

Component 1 Component 2

E(Economic Growth) 0.27 0.32
E(Inflation Rate) -0.54 0.22
E(Inflation Rate 3Y) -0.51 0.31
E(House Price Growth) -0.30 0.38
E(Unemployment Rate) -0.27 -0.06
E(Interest Rate on Mortgages) -0.13 0.03
E(Own Income Growth) 0.12 0.56
E(Own Financial Situation) 0.34 0.43
E(Own Credit Access) 0.24 0.30
E(Own Durable Spending) 0.01 0.12
Observations 503099 503099

% Variance Explained 17.1 13.7




PCA-by-Month: Loadings Are Stable Over Time

All Countries, PC1 All Countries, PC2
pal pt W
- o oo
" 3 _//&—\v,\__,\\fﬁ/\,\ﬁ_
= =}
2 m 2
£ g
UO =} 6 =}
2 2
= p=i
= 2 TR —————————— SRS
2020m7 2021m7 2022m7 2023m7 2020m7 2021m7 2022m7 2023m7
E(Economic Growth) — E(Inflation Rate)
E(Inflation Rate 3Y) — E(House Price Growth)
E(Unemployment Rate) — E(Mortgage Interest Rate)
E(Own Income Growth) E(Own Financial Situation)
E(Own Credit Access) — E(Own Durable Spending)




Principal Components Are Similar Across Countries

E(Economic Growth)
E(Inflation Rate)
E(Inflation Rate 3Y)
E(House Price Growth)
E(Unemployment Rate)
E(Interest Rate on Mortgages)
E(Own Income Growth)
E(Own Financial Situation)
E(Own Credit Access)
E(Own Durable Spending)
Observations

% Variance Explained

DE BE ES FR IT NL
PC1 PC2 PC1 PC2 PC1 PC2 PC1 PC2 PC1 PC2 PC1 PC2
0.31 0.26 0.32 0.07 0.26 0.30 0.34 0.17 0.31 0.17 0.29 0.15
-0.46 0.27 -0.45  0.22 -0.47 0.23 -0.46 0.24 -0.44 0.27 -0.45 031
-0.43 0.33 -0.45  0.22 -0.46 0.29 -0.44 0.32 -0.43 0.32 -0.44  0.36
-0.30 0.39 -0.30  0.39 -0.28 0.39 -0.26 0.47 -0.12 0.44 -0.23 041
-0.27 -0.09 -0.28 0.10 -0.35 0.04 -0.24 0.11 -0.34 0.18 -0.30  0.08
-0.20 0.07 -0.24  0.14 -0.25 0.12 -0.16 0.09 -0.28 0.20 -0.22  0.05
0.11 0.58 0.12 0.59 0.13 0.58 0.20 0.54 0.24 0.53 0.20 0.52
0.42 0.32 0.36 0.43 0.35 0.43 0.40 0.38 0.38 0.39 0.39 0.40
0.35 0.26 0.34 0.36 0.32 0.26 0.36 0.27 0.33 0.26 0.36 0.29
-0.00 0.27 0.05 0.23 0.07 0.14 -0.00 0.25 0.09 0.17 0.09 0.26
103291 103291 38708 38708 106290 106290 107159 107159 110394 110394 37292 37292
24.6 14.7 27.6 13.9 25.4 16.7 25.4 14.5 26.1 15.4 243 14.8
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Components in Each Country Are Stable Over Time

E(Economic Growth), PC1

E(Economic Growth), PC2
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Introducing Real Outcomes

Spending on Nondurables;_; is constructed using the quarterly question asking
about spending on nondurables and services in the previous 30 days

Spent on Durables;_; is constructed using questions asking whether the
households bought any durable goods in the previous 30 days
» Durables we include are: cars, home appliances, and luxury items. We exclude house
purchases, holidays, and other other major items

Expected Spending Growth is constructed using monthly questions asking
household expected change in total spending over the next 12 months

Precautionary Savings is constructed using the quarterly question asking how
much households need to save to deal with unexpected events
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Scores, Realized Spending, and Savings

» A one unit increase in the first principal component score (normalized to 1 pp
increase in expected economic growth) is associated with:

» 0.9% decrease in nondurable spending
» No change in the probability of spending on durables

» 0.9% increase in precautionary savings
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Scores, Realized Spending, and Savings

» A one unit increase in the first principal component score (normalized to 1 pp
increase in expected economic growth) is associated with:

» 0.9% decrease in nondurable spending
» No change in the probability of spending on durables
» 0.9% increase in precautionary savings

» A one unit increase in the second principal component score (normalized to 1 pp
increase in expected economic growth) is associated with:

» (.6% increase in nondurable spending
» An increase in the probability of spending on durables of 0.6 pp

» No change in precautionary savings

» Expansionary supply and demand perceived sources of fluctuations have often
opposite effects on real outcomes!
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How do the Scores Relate to Real OQutcomes?

» We exploit survey questions about consumption and savings
» Get scores from the PCA-by-month. Then we run the fixed-effect (FE) regression:

Yhet = oy + ap + ey + 51 + 52 + Xpe Y + et (6)

» Yhct: consumption and savings variables for household h, country ¢, time ¢

> and . the two principal component scores normalized to a 1pp increase
in economic growth expectation

» I} .+ household-level controls containing a measure of liquidity

» 3, and [ measure the associations between the PC scores and real outcomes
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Scores And Realized Spending

Nondurable Spending;_1

Spent on Durables;_; (0-1)

Pooled FE Pooled FE
PC1 Scores; o -0.0252***  -0.0037* -0.0023*** 0.0018
(0.0011) (0.0019) (0.0007) (0.0014)
PC2 Scores;_o 0.0275*** 0.0053** 0.0183*** 0.0055***
(0.0020) (0.0024) (0.0013) (0.0018)
Has Liquidity;_o 0.0329*** 0.0043 0.0205*** -0.0020
(0.0083) (0.0091) (0.0045) (0.0057)
Has Liquidity;_; 0.0573*** 0.0172 0.0336*** 0.0165***
(0.0084) (0.0107) (0.0044) (0.0055)
Demographic Controls Yes No Yes No
Household FE No Yes No Yes
Wave FE Yes Yes Yes Yes
Country x Wave FE Yes Yes Yes Yes
Observations 124,397 124,387 124,618 124,718
R? 0.1877 0.0149 0.0263 0.0111
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Scores And Precautionary Savings

Precautionary Savings  E(Spending Growth)

Pooled FE Pooled FE
PC1 Scores; -0.0150***  0.0076** -0.7172*** -0.3988***
(0.0022) (0.0033) (0.0052) (0.0118)
PC2 Scores; 0.0448***  0.0126***  0.6546™*  0.4390"**
(0.0039) (0.0047) (0.0091) (0.0158)
Has Liquidity, 0.6859***  0.2762***  0.4126"*  0.2501***
(0.0109) (0.0201) (0.0197) (0.0319)
Demographic Controls Yes No Yes No
Household FE No Yes No Yes
Wave FE Yes Yes Yes Yes
Country x Wave FE Yes Yes Yes Yes
Observations 162,257 162,244 426,229 426,214

R? 0.1553 0.0333 0.2093 0.083
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