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We study people’s subjective models of the macroeconomy and shed light on their at-
tentional foundations. To do so, we measure beliefs about the effects of macroeconomic
shocks on unemployment and inflation, providing respondents with identical information
about the parameters of the shocks and previous realizations of macroeconomic vari-
ables. Within samples of both 6,500 US households and 1,500 experts, beliefs are widely
dispersed, even about the directional effects of shocks, and there are large differences
in average beliefs between households and experts. Part of this disagreement seems to
arise from selective retrieval of different propagation channels of macroeconomic shocks.
We confirm this mechanism causally by exogenously shifting households’ attention to ei-
ther supply-side or demand-side channels. Moreover, households with different personal
experiences recall different propagation channels of the shocks, while experts tend to re-
call textbook models. Our findings offer a new perspective on the widely documented
disagreement in macroeconomic expectations.
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1 Introduction

Individuals usually exhibit substantial disagreement in their expectations about macroe-
conomic outcomes. This holds true for consumers, firm managers, retail investors, and
even professional forecasters (Coibion and Gorodnichenko, 2015a; Dovern et al., 2012;
Giglio et al., 2021; Link et al., 2020; Mankiw et al., 2003). Disagreement in turn has
major implications for the transmission of shocks and of fiscal and monetary policy (An-
geletos and Lian, 2018; Ball et al., 2005; Paciello and Wiederholt, 2014). There are
two broad views on what is driving disagreement in expectations. Disagreement is most
commonly attributed to differences in information about the current state of the econ-
omy (Coibion and Gorodnichenko, 2012; Mankiw and Reis, 2002; Reis, 2006). According
to such explanations, conditional on the same information set, economic agents make
homogeneous predictions about the reaction of the economy to shocks. Alternatively,
disagreement could be due to heterogeneity in subjective models, that is, the way agents
think about the functioning of the economy (Angeletos et al., 2020; Bray and Savin, 1986;
Marcet and Sargent, 1989; Molavi, 2019). Such heterogeneity generates disagreement in
expectations even when all agents observe the same shock and have the same information
about previous realizations of macroeconomic variables.

In this paper, we provide the first direct empirical evidence on people’s subjective
models of the macroeconomy and their origins. We propose that heterogeneity in subjec-
tive models is a consequence of selective recall of specific economic mechanisms, which
differ across individuals and contexts. We use a new approach to measure people’s sub-
jective models, which we apply to samples of about 6,500 respondents representative of
the US population and about 1,500 academic and non-academic experts. Our approach
relies on vignettes in which respondents predict future unemployment and inflation under
different hypothetical macroeconomic shocks. We focus on four different shocks that are
among the most commonly studied in macroeconomics: an oil supply shock, a monetary
policy shock, a government spending shock, and an income tax shock. The vignettes make
sure that all respondents observe the shock, and provide information about the source of
the shock and previous realizations of unemployment and inflation. This ensures compa-
rable information sets across respondents and enables us to characterize heterogeneity in
forecasts to the extent it arises from differences in subjective models.

For each vignette, we elicit the respondents’ expectations about the unemployment



rate and the inflation rate twice: first, under a hypothetical baseline scenario in which
no shock occurs; second, under a hypothetical shock scenario in which the shock variable
unexpectedly changes. In the oil price vignette, we tell our respondents that the oil
price will be on average $30 higher over the following 12 months. In the monetary policy
vignette, the federal funds rate increases by 0.5 p.p. In the government spending vignette,
the government announces a major new spending program on defense, while in the income
tax vignette, the government increases income taxes by 1 p.p. for every US household for
one year. To establish the exogeneity of the shocks, we tell respondents that the change in
the oil price is due to problems with the local production technology in the Middle East,
that the federal funds rate is increased even though the Fed does not change its assessment
of economic conditions, and that government spending or taxes are increased without any
changes in the government’s assessment of national security or economic conditions. By
taking the difference in the forecasts of unemployment and inflation between the shock
scenario and the baseline scenario, we identify each respondent’s beliefs about the effects
of the shock, while taking out differences in baseline expectations across individuals.
We document five key results. Our first main result is that there is substantial het-
erogeneity in forecasts about the effects of macroeconomic shocks, among experts, among
households, and between the two groups. For example, in the monetary policy vignette,
72% of experts predict an increase in unemployment in response to the rise in the federal
funds rate, 12% expect no change, and the remaining 15% expect a decrease. Among
households, 51% predict an increase in unemployment, 16% expect no change, and 33%
expect a decrease. Similarly, there is strong heterogeneity in beliefs about the inflation
response to interest rate hikes, with both increases and decreases being predicted by sub-
stantial fractions of households (57% vs. 30%) and experts (19% vs 72%). Across all
vignettes, there is more disagreement among households than among experts. Average
predictions of households and experts are often similar but differ substantially in three
cases: Experts predict inflation to decrease in response to a hike in the federal funds
rate, while households forecast an increase in inflation. Similarly, households predict in-
flation to increase in response to the income tax hike, while experts predict it to decrease.
Finally, households predict a muted unemployment response to a government spending
program, while experts predict a decrease. The high levels of disagreement in a setting

where individuals have comparable information about past realizations of macroeconomic



variables indicates an important role for heterogeneity in subjective models in expectation
formation.

In a second step, we explore the origins of this heterogeneity. Specifically, we examine
the possibility that individuals selectively retrieve specific propagation mechanisms of the
shocks, while neglecting others. Selective memory has been shown to be important in
shaping people’s thoughts and behavior in various contexts (Bordalo et al., 2020a; Ka-
hana, 2012; Tversky and Kahneman, 1973). In our setting, differences in associations
across individuals and contexts could be a key driver of heterogeneity in forecasts. Based
on an additional tailored survey, we provide direct evidence on this conjecture. We di-
rectly measure what comes to respondents’ minds when they think about the shocks using
a combination of unstructured textual responses as well as responses to more structured
questions. Our second main finding is that the propagation channels that are on re-
spondents’ minds vary systematically within and between our samples of households and
experts. Across vignettes, experts tend to recall channels that are central in textbook
models, while households in many cases neglect these channels and think of channels
that are conventionally seen as less important. For example, households are relatively
more likely than experts to think of a “cost channel” in the context of the monetary pol-
icy shock, according to which firms pass on higher costs of borrowing to consumers in
the form of higher prices. By contrast, experts are more likely to think of demand-side
mechanisms, such as intertemporal substitution or an investment channel.

In a third step, we ask whether the propagation channels that are on top of respon-
dents’ minds are related to their predictions. Our third finding is that thoughts of the
different propagation channels are significantly correlated with respondents’ unemploy-
ment and inflation forecasts, in expected directions. Thoughts of different propagation
channels also reconcile part of the differences in forecasts between experts and households.

In a fourth step, we provide proof-of-concept evidence that selective retrieval of specific
propagation channels is a causal driver of households’ forecasts of the effects of macroe-
conomic shocks. We conduct an additional experiment with a representative sample in
which we use a priming intervention to exogenously shift households’” attention to either
supply-side or demand-side channels in the context of the monetary policy shock. Our
fourth main result is that being primed on demand-side factors significantly increases

respondents’ retrieval of negative demand-side implications of an increase in the federal



funds rate, and has a negative effect on respondents’ predicted inflation response to the
shock. The finding that drawing households’ attention to a specific aspect of the shock
changes their forecasts suggests that households’ subjective models are not fixed. Instead,
these models may be formed “on the fly”, depending on the associations triggered by the
context. This suggests that news or actual events in the economy may systematically
affect which models people entertain. Rather than sticking to one particular model, eco-
nomic agents retrieve specific memories when cued by events, which in turn shape the
economic mechanisms they think of.

Finally, in a fifth step, we test the prediction of selective recall that differences in
personal experiences in the memory database should be a key driver of differences in as-
sociations and forecasts. Our fifth main result confirms this prediction: households’ per-
sonal experiences are correlated with selective recall of specific propagation mechanisms,
which in turn is reflected in individuals’ forecasts about the effects of macroeconomic
shocks. For instance, under the government spending shock, which focuses on an increase
in defense spending, previous employment by suppliers of the military is associated with
a greater tendency to think of mechanisms related to increases in product demand and la-
bor demand. This experience is also associated with a stronger predicted unemployment
decrease. Furthermore, in the oil price vignette, having experienced the OPEC crisis
in the 1970s is associated with significantly stronger retrieval of cost-push mechanisms,
which is reflected in higher predicted unemployment and inflation responses.

Our findings offer a new perspective on the strong heterogeneity in macroeconomic
expectations — one of the most well-documented empirical facts in the literature (Coibion
and Gorodnichenko, 2012; Mankiw et al., 2003). Our results imply that, even if agents
hold comparable information about previous realizations of macroeconomic variables, as-
sociative recall of different economic mechanisms generates heterogeneity in expectations.
In this view, the subjective models individuals rely on are not fully stable, but depend
on what is cued by the context and on individuals’ past experiences. Incorporating as-
sociative recall into a macroeconomic model could thus be a fruitful avenue for future
research.

The main contribution of our paper is to provide the first direct evidence on hetero-
geneity in subjective models of the macroeconomy and their origins. Our paper builds

on previous work studying the relationships between beliefs about different macroeco-



nomic variables. Carvalho and Nechio (2014), Dréger et al. (2016), and Kuchler and
Zafar (2019) use observational data to examine how households’ beliefs about unemploy-
ment, inflation and interest rates are correlated with each other. A series of papers have
used information experiments to study households’ beliefs about the autocorrelation of
macroeconomic variables (Armantier et al., 2016; Armona et al., 2018; Cavallo et al.,
2017; Fuster et al., 2020b). Other information experiments have studied how respondents
update their expectations about one macroeconomic variable in response to information
about a different macroeconomic variable (Coibion et al., 2019, 2018, 2020; Roth and
Wohlfart, 2020). While the randomized provision of information in these experiments
allows for causal identification, the interpretation is complicated by the fact that respon-
dents’ beliefs about the sources of changes in inflation or GDP growth are unrestricted. In
contrast to previous literature, our approach directly measures households’ beliefs about
the causal effects of macroeconomic shocks on unemployment and inflation, controlling
for information about previous realizations of macroeconomic variables and about the
sources of the shocks.!

Our work relates to research on attention and memory in people’s belief formation and
decision-making (Bordalo et al., 2016, 2020a; Enke et al., 2020; Gabaix, 2019; Gennaioli
and Shleifer, 2010; Graeber, 2021; Lacetera et al., 2012). Bordalo et al. (2020a) propose
a model of choice in which a choice option cues recall of similar past experiences. We
contribute to this literature by documenting what comes to people’s mind when they
think about a set of canonical macroeconomic shocks and by providing causal evidence
on the role of associations in shaping the predictions that individuals make. This relates
to work by Stantcheva (2020), who provides descriptive evidence on what people think
about when they evaluate economic policies, such as estate taxation or health insurance.
Our combination of unstructured text responses with priming interventions allows us to
characterize how associations causally affect expectation formation.

We also contribute to the literature on the role of personal experiences in macroe-

conomic expectation formation (Kuchler and Zafar, 2019; Malmendier and Nagel, 2011,

'More generally, we contribute to a growing literature studying the formation of macroeconomic expec-
tations of experts, households and firms, and the role of these expectations in economic and financial
decisions (Acosta and Afrouzi, 2019; Afrouzi, 2019; Armantier et al., 2015; Bachmann et al., 2021,
2015; Binder and Rodrigue, 2018; Binder and Makridis, 2020; Bordalo et al., 2018, 2020b; Coibion and
Gorodnichenko, 2012, 2015a,b; Fuster et al., 2012, 2010; Goldfayn-Frank and Wohlfart, 2020; Kamdar,
2019; Malmendier and Nagel, 2011, 2016; Roth et al., 2021; Vellekoop and Wiederholt, 2019).



2016; Malmendier et al., 2021). While the existing literature has focused on the reduced-
form effects of experiences on unconditional expectations of macroeconomic variables, we
study how experiences shape forecasts of these variables conditional on the occurrence of
shocks. Moreover, our paper provides novel evidence on the link between personal expe-
riences and selective recall of propagation channels, highlighting a potential attentional
mechanism underlying experience effects.

Finally, the paper contributes to a small literature that investigates the views and
beliefs of academic economists (e.g., Andre and Falk, 2021; DellaVigna and Pope, 2018;
Gordon and Dahl, 2013; Sapienza and Zingales, 2013). We document how economists
assess and think about four commonly studied macroeconomic shocks.

The rest of this paper is structured as follows. Section 2 provides an overview of
the samples of households and experts, and the survey design. Section 3 presents our
evidence on experts’ and households’ predictions in the different vignettes. Section 4
provides evidence on selective recall as a driver of heterogeneity in forecasts. Section 5
discusses the implications of our findings for understanding heterogeneity in survey data

and for modeling the formation of macroeconomic expectations. Section 6 concludes.

2 Data and Design

2.1 Samples

Household survey For our main online survey, we collect a sample of about 2,200
respondents that is representative of the US population in terms of gender, age, region,
total household income, and education. We collect the data in two waves. The first wave
was launched in February and March 2019 in collaboration with the market research com-
pany Dynata, and the second wave was conducted in July 2019 with the survey company
Lucid. Both online panel providers are commonly used in economics and social science
research (Haaland et al., 2021). The pooled sample from Waves 1 and 2 closely matches
the characteristics of the general population. For instance, 55% of our respondents are
female, compared to 51% in the 2019 American Community Survey (ACS, see Appendix
Table A.1). 32% of the respondents in our sample have at least a bachelor’s degree,

compared to 31% in the ACS. The median income in our sample is $62,500 compared to

$65,712 in the ACS.



Expert survey In parallel to both household survey waves, we recruit two samples
of approximately 1,100 experts in total. For the first wave, we invited economists who
were authors or discussants at leading macroeconomic conferences.? In total, 180 experts
completed the first wave of the survey. 83% of these experts are from academic insti-
tutions, while 16% work at policy institutions, such as the IMF and central banks (for
more details, see Appendix Table A.2). For the second wave, we included our module in
the World Economic Survey (WES) — a global survey of economic experts, run by the ifo
Institute (Boumans and Garnitz, 2017). 908 experts participated in our module. 56% of
these experts are from academia, 16% from policy institutions, 16% work at a bank or
a private company, while the remaining 12% have another type of employer. 65% of the
experts have a Ph.D., and they predominantly come from North America or Western Eu-
rope (50%) (for more details, see Appendix Table A.2). Table A.3 provides an overview
of the different data sets used in the paper.

2.2  Structure of the Survey

Respondents to the household survey start by completing a series of demographic ques-
tions. Then, they receive brief non-technical definitions of the unemployment rate and
the inflation rate to establish a common-ground definition of the two terms at the start
of the survey, and are informed about the current values of these rates. In the subse-
quent main part of the survey, participants make predictions about unemployment and
inflation under two hypothetical vignettes.> Finally, we collect data on some additional
respondent characteristics. The expert survey consists of a subset of the household survey.
After being introduced to the question format, experts directly proceed to the prediction
task in two randomly selected vignettes. We do not include the definitions of inflation
and unemployment, but still provide the experts with the most recent values of both

variables.*

2For details on the conferences considered, see Appendix J. We also invited a few Ph.D. students, experts
from several policy institutions, as well as several experts working in the broader areas of expectation
formation and macroeconomic forecasting.

3A series of papers uses hypothetical vignettes to study belief formation in contexts such as human
capital (Delavande and Zafar, 2019; Wiswall and Zafar, 2017) or consumption behavior (Christelis et
al., 2019; Fuster et al., 2020a).

4The median household respondent spends about 14 minutes to complete the survey (10th percentile: 7-8
min, 90th percentile: 27-33 min, depending on the wave). The median expert in wave 1 needs 5 minutes
to complete the shorter expert survey (10th percentile: 3 min, 90th percentile: 14 min). The survey
completion rates are close to 80%. See Table A.4 for further details. Appendix Figure A.1 summarizes



2.3 Hypothetical Vignettes

To measure our respondents’ beliefs about the effects of different macroeconomic shocks,
we use hypothetical vignettes in which we introduce our respondents to different scenarios
and ask them to predict future unemployment and inflation. This approach allows us to
provide individuals with identical information about the source and the parameters of
the shock. The vignettes focus on four different exogenous shocks, which are among the
most commonly studied in macroeconomics: an oil supply shock, a government spending
shock, a monetary policy shock, and a tax shock. This enables us to compare respondents’
predictions with estimates from a rich macroeconomic literature. At the same time, these
shocks have the advantage that they can be explained to individuals without an economics
degree. Our participants are randomly assigned to make predictions for two out of four
hypothetical vignettes, which are presented in random order.?

Each vignette follows the same structure (summarized in Appendix Figure A.1). All
start with a short introduction that familiarizes respondents with the setting of the vi-
gnette. For example, in the income tax vignette, they are informed about the average US
income tax rate and the amount that the median household currently pays in taxes on
labor income. Then, respondents are presented with a baseline scenario in which they are
asked to imagine that the variable of interest (e.g., income tax rates) does not change. We
elicit people’s expectations about the unemployment rate in 12 months and the inflation
rate over the next 12 months under this scenario. Thereafter, respondents are asked to
predict unemployment and inflation in a shock scenario in which an exogenous shock to
the economy is introduced. Specifically, we randomize respondents into a rise-scenario
with an increase in the shock variable (e.g., all income tax rates rise by 0.5 p.p.) and
a fall-scenario with a decrease in the shock variable (e.g., all income tax rates fall by
0.5 p.p.). To simplify the exposition, we reverse all predictions for the fall-scenarios and
analyze them together with predictions for the rise-scenario.® Our main outcome vari-
able is respondents’ beliefs about the effect of a shock, i.e., the difference in predictions

between the shock and the baseline scenario. Eliciting beliefs under both a baseline and

the structure of both surveys. The full set of experimental instructions for Wave 1 and Wave 2 of the
surveys can be found under the following link: https://osf.io/6mxaz/.

°In Wave 2 of the expert survey, it was not feasible to randomize the order of vignettes. Instead, the
vignettes were ordered as follows: 1. income tax shock, 2. federal funds rate, 3. government spending
shock, 4. oil supply shock. Respondents received two randomly selected vignettes.

In appendix Section D.1, we compare predictions across the rise and fall scenarios. Asymmetries occur
more often for households than for experts, but are mostly minor.



a shock scenario has two important methodological advantages: first, it decomposes and
simplifies the prediction problem for households; second, divergent beliefs about baseline
trends of the US economy that are present in both scenarios cancel out.

Respondents indicate the expected unemployment and inflation rates on two sliders
that range from 0% to 10% for unemployment and from -2% to 8% for inflation. The
default position of each slider is the value of the respective rate at the time of each survey.
The sliders ease the task for our respondents and reduce noise and cognitive strain.” In

what follows, we provide details on each of the four vignettes.

Oil supply shock In the introduction to the oil vignette, respondents learn about
the current average price of one barrel of crude oil. Then, in the baseline scenario, our
respondents are told to imagine that the average price of crude oil stays constant over
the next 12 months. Thereafter, they are randomly assigned to either an “oil price rise
scenario” or an “oil price fall scenario”. Specifically, respondents in the “oil price rise

scenario” receive the following instructions:

Imagine the average price of crude oil unexpectedly rises due to problems with the
local production technology in the Middle East. On average, the price will be $30
higher for the next 12 months than the current price. That is, the price will be on

average $84 for the next 12 months.®

As is the case for all other vignettes, instructions for the fall-scenario are analogous to

the rise-scenario.

Government spending shock This vignette first provides respondents with informa-
tion on the size of yearly government spending in the US and its usual growth rate. In the
baseline scenario, our respondents are told to imagine that federal government spending
grows as usual over the next 12 months. In the rise-scenario, our respondents receive the

following instructions:

Imagine federal government spending unexpectedly grows to a larger extent than

usual over the next 12 months due to a newly announced spending program on

"Finally, to account for potential order effects, we cross-randomize whether respondents first receive the
question on the inflation rate or the question on the unemployment rate. For each participant, the order
of the inflation and unemployment questions is identical across all scenarios.

8The last sentence of the vignette was not included in Wave 2.



defense. In particular, total government spending grows by 2.4 p.p. more than the

usual growth that took place in the previous years.

The government announces: The change is temporary and occurs despite no changes
in the government’s assessment of national security or economic conditions. More-

over, federal taxes do not change in response to the spending program.

Monetary policy shock We familiarize respondents with the federal funds target rate
and its current value. The baseline scenario asks our respondents to imagine that the
Federal Open Market Committee announces that it will keep the federal funds target
rate constant. In the subsequent rise-scenario, our respondents receive the following

instructions:

Imagine the federal funds target rate is unexpectedly 0.5 percentage points higher.
That is, in its next meeting, the Federal Open Market Committee announces that it

is raising the rate from 2.5% to 3%.

Imagine the committee announces it does so with no changes in their assessment of

the economic conditions.

Tax shock After a brief explanation of federal income taxes in the US, the baseline
scenario tells our respondents to imagine that income tax rates stay constant for all US

citizens over the next 12 months. The subsequent rise-scenario is described as follows:

Imagine that income tax rates are unexpectedly 1 percentage point higher for all
households in the US over the next 12 months. This means that the typical US

household would pay about $400 more in taxes.

The government announces: The tax change is temporary and occurs despite no
changes in the government’s assessment of the economic conditions. Moreover, gov-

ernment spending does not change in response to the tax increase.

Discussion of the design Our design allows us to interpret belief disagreement as
arising from heterogeneity in respondents’ subjective models of the economy. We mea-
sure a respondent’s belief about the effects of a shock as the difference in the respondent’s

forecasts between the rise/fall and the baseline scenario. By focusing on the difference

10



in forecasts across scenarios, we already control for differences in the baseline level of
expected inflation or unemployment across respondents. This aspect of our design shuts
down information frictions — the key alternative explanation for belief disagreement — to
a large extent. Of course, holding different information about the state of the economy
could still affect forecasts of the effect of a shock, even under the same subjective model.
However, our design choice to provide individuals with identical information about past
unemployment, inflation and the realization and parameters of the shock strongly miti-
gates this remaining concern. As a result, heterogeneity in forecasts across respondents
should be due to heterogeneity in the way individuals think about the functioning of the
economy — the subjective models they rely on.’

Since we work with a general population sample, we face a trade-off between the
precision of the vignettes and the ease of understanding them. To avoid cognitive overload
among respondents from the general population sample, we make the vignettes as simple
to understand as possible. At the same time, we are careful to make clear that the shocks
are exogenous to the US economy, which makes our estimates comparable to theoretical
models and empirical evidence. For instance, we attribute the oil supply shock to changes
in the local production technology in the Middle East. Similarly, in the interest rate
scenario, we explicitly state that the change in interest rates occurs with no changes in
the Fed’s assessment of economic conditions. Moreover, we also fix people’s beliefs about
the duration of the shocks by clarifying that the changes in taxation and government
spending only last for one year.!® For the government spending and taxation shocks, we
clarify that the temporary nature of the shock is common knowledge by using the wording
“the government announces”.

Furthermore, many of our design choices are motivated by common modeling assump-
tions in DSGE models and by empirical evidence from VARs in order to ensure compa-
rability of our survey responses to these external benchmarks. For example, empirical

evidence on government spending shocks often focuses on defense spending (e.g., Auer-

9Part of the heterogeneity in forecasts in our vignettes could reflect measurement error. However, much
of our descriptive analysis in Section 3 focuses on directional predictions, for which measurement error
should be strongly mitigated. In addition, in our analysis of the role of thoughts of different propagation
channels in Section 4, forecasts are used as dependent variables, so (classical) measurement error should
not bias coefficient estimates.

10We do not fix beliefs about the duration of the change in interest rates under the monetary policy
shock, since the interest rate should react endogenously to changes in inflation and unemployment in
response to the shock through the Taylor rule.
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bach et al., 2020; Basso and Rachedi, 2019; Nakamura and Steinsson, 2014) as this type
of spending does not affect the economy’s productivity and does not directly redistribute

resources across the income distribution.

Theoretical and empirical benchmarks We draw from seminal studies in the the-
oretical and empirical literature to obtain benchmark estimates for the inflation and
unemployment responses to each shock.!! These values broadly illustrate the view on the
effects of shocks established in the literature and put respondents’ estimates into context.
For example, for the oil price shock, our empirical benchmark is derived from the VAR
estimate of Blanchard and Gali (2010) for the Great Moderation period, while the theo-
retical benchmark is based on Bodenstein et al. (2011) and Balke and Brown (2018). The
former paper models the US as a purely oil-importing country and the latter treats the
US as both oil-producing and oil-importing. Naturally, given the always ongoing debates
in the respective areas, these benchmarks neither represent “correct” values nor do they
fully capture the degree of estimates across the entire literature on each topic. Appendix
C provides details on the derivations of the benchmarks and lists the main studies that

we consulted.

Differences between Waves 1 and 2 We introduce a couple of minor wording changes
to the instructions of Wave 2 to confirm that the results are robust to these modifications.
First, our main object of interest are individuals’ beliefs about the effects of the shocks
accounting for potential endogenous responses by policymakers. We, therefore, explicitly
tell respondents in Wave 2 of both the household and the expert survey to account for
potential responses of the government and the central bank when making the predictions.
Second, to ensure that the respondents do not just interpret our questions as a test of their
knowledge of economics, we tell them that we are interested in their own subjective views
on what would actually happen under the different scenarios. Despite these differences in
instructions across Waves 1 and 2, there are barely any differences in responses, neither
in the household nor in the expert survey. We therefore focus on the pooled sample in

our main analysis.

1We found no established benchmark estimate for the inflation response to the income tax shock.
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3 Predicted Unemployment and Inflation Responses

to Shocks

In this section, we present our results on experts’ and households’ forecasts of the effects of
macroeconomic shocks. For each shock, we discuss the heterogeneity in predictions within
the expert sample, within the household sample, and between both groups. Figure 1
presents the fractions of experts and households who predict a fall, no change, or rise
of inflation and unemployment for each shock, respectively. We focus mostly on the
qualitative directions of forecasts as those are less susceptible to extreme predictions.'?
Panel A of Figure 2 then presents the average quantitative predictions as well as the

benchmark estimates from the empirical and theoretical literature. Panel B of Figure 2

displays the full distribution of the quantitative predictions in separate violin plots.

Oil price shock Experts mostly agree on the directional response of inflation to an
exogenous increase in the oil price, with 84% of experts predicting an increase, 6% ex-
pecting no change, and 10% predicting a decrease. There is more disagreement about
the unemployment response, with 65% predicting an increase, 16% forecasting no change,
and 19% predicting a decrease. Disagreement among households is higher than among
experts. Only 71% of households predict an increase in inflation, and only 62% expect
an increase in unemployment.

Thus, our data suggest that both experts and households primarily hold the conven-
tional view that an oil shock increases both inflation and unemployment, although this
view is more pronounced among experts. In terms of quantitative predictions, both house-
holds and experts on average predict positive responses of inflation and unemployment to
the oil price shock. The quantitative magnitudes of the average predicted responses are
higher among households, but below the benchmarks from the empirical and theoretical

literature.!®

12Given the large sample size, even minor differences in households’ and experts’ directional predictions
are statistically different (p < 0.01, x-tests). Moreover, disagreement is always significantly larger
among households than among experts (see Appendix Table A.5). We also confirm the robustness
of our results in several checks. Appendix D.3 discusses order effects and the effect of incentives
on predictions of households. Figure A.2 showcases the stability of the expert results in different
subsamples of experts.

13Bordalo et al. (2020b) propose a framework to study over- and underreaction of individual and con-
sensus forecasts to news.
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Government spending shock For the government spending shock, Figure 1 displays
similar levels of disagreement as in the oil vignette among experts, and much higher
levels of disagreement among households. The majority of experts predict an increase
in inflation (80%) and a decrease in unemployment (80%) in response to a government
spending program. Among households, only 55% predict an increase in inflation, while
29% predict a decrease. For the unemployment rate, disagreement among households is
even larger: Only 43% expect a decrease in unemployment in response to an increase in
government spending, while 39% forecast higher unemployment.

The high level of disagreement about the unemployment response among households
is reflected in a muted average predicted response close to zero (-0.03 p.p., see Figure 2),
while experts on average predict a decrease in unemployment by 0.31 p.p. For inflation,
households predict an average response of 0.20 p.p., while experts predict a response of
0.26 p.p. The average expert predictions are close to the benchmarks from the empirical

and theoretical literature.

Interest rate shock We uncover substantial disagreement about the effect of an un-
expected hike in the federal funds target rate — both within and between the samples of
experts and households. 67% of experts predict a decrease in inflation in response to an
unexpected interest rate hike and 22% predict an increase. 15% of experts think that
the unemployment rate would decrease, whereas 72% predict an increase. Households’
beliefs are more dispersed than those of experts. A majority of respondents believe that
the inflation rate will increase in response to the interest rate hike (57%), while only 30%
expect a decrease. 51% of households predict an increase in unemployment and 33% a
decrease.

The differences in qualitative inflation predictions between households and experts
are also reflected in their quantitative forecasts: While households on average predict
an increase in inflation by 0.17 p.p., experts predict a decrease in inflation by 0.15 p.p.!4
Average predictions about unemployment have the same direction in the two samples but
are more muted among households than among experts. Experts’ average predictions are

close to the empirical benchmarks for both unemployment and inflation.!?

14In Section 4.7 we show that only a very small fraction of households seem to misperceive the interest
rate hike as the Fed’s endogenous reaction to a higher inflation outlook.

5 These patterns also become apparent if we study the predictions of the joint response of inflation and
unemployment (see appendix D.2.1). For instance, 55% of experts express the conventional view that
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Tax shock For the tax shock, we find very similar patterns as for the monetary pol-
icy shock. While the view that tax hikes are inflationary is prevalent among households
(51%), experts overwhelmingly predict a negative response of inflation (68%). The ma-
jority of both households (55%) and experts (69%) expect an increase in unemployment.

Again, experts are on average close to the empirical and theoretical benchmarks.

Summary Taken together, our first main result can be summarized as follows:

Result 1. There is substantial heterogeneity in forecasts of the effects of macroeconomic
shocks, among experts and among households. Average predictions of households and
experts are similar in many cases but differ substantially for the inflation response to
monetary policy and income tax shocks as well as for the unemployment response to
government spending shocks. Disagreement in forecasts in a setting where respondents
have comparable information about past realizations of macroeconomic variables indicates

an important role for heterogeneity in subjective models in expectation formation.

4 The Role of Selective Recall

What drives the heterogeneity in unemployment and inflation forecasts within and be-
tween the household and expert samples? One possibility is that individuals selectively
retrieve different propagation mechanisms of the shocks. Selective recall has been shown
to be important in shaping people’s thoughts and behavior in various contexts (Bordalo
et al., 2020a; Kahana, 2012; Tversky and Kahneman, 1973). In our setting, experts may
tend to think of textbook models, which account for the full general equilibrium effects
of a shock. Households may selectively retrieve specific partial equilibrium effects and
propagation channels, for instance driven by their personal experiences. Associations of
propagation channels may be strongly context-dependent, as the same individual may
recall different memories when confronted with different economic shocks. Moreover, the
propagation channels that immediately come to households’” minds may not necessarily
coincide with the mechanisms that are most central to the transmission of a shock.

To shed light on the role of associations, we conduct additional surveys in which

we directly measure respondents’ thoughts while they make their predictions. We also

the interest rate shock increases unemployment and decreases inflation, compared to 11% of households.
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implement an experiment that exogenously shifts households’ attention to two different
propagation mechanisms and allows for a causal analysis of the effect of selective recall of
particular propagation channels. Finally, we shed light on the role of personal experiences

as a source of households’ associations.

4.1 Samples

Household sample (Wave 3) We recruit a sample of 2,126 respondents in February
2021 in collaboration with the survey company Lucid. Our sample is again broadly

representative of the US population in terms of a set of basic demographic variables (see

Table A.1).

Expert sample (Wave 3) We identify the email addresses of all economists who pub-
lished in the top 20 economics journals on JEL code “E: Macroeconomics and Monetary
Economics” in the years 2015-2019. We also invite experts from our Wave 1 expert sur-
vey and Ph.D. students from 22 leading research institutions (see Appendix J.2 for more
details). The expert survey was run in March 2021, shortly after the household survey. In
total, 375 experts completed our survey, of which 40% are Ph.D. students (see Appendix
Table A.2).

4.2 Design

Our design closely follows the main experiment, with some important modifications tai-
lored to measure the thoughts that underlie respondents’ predictions. The baseline vi-
gnettes are identical to the main survey. However, instead of predicting the level of each
rate twice, once in the baseline and once in the shock scenario, respondents directly pre-
dict differences in each rate between the shock and baseline scenario. This approach
allows us to elicit what comes to respondents’ minds when they think about the effect of
a shock. To reduce the cognitive strain of respondents, they indicate their predictions on
discrete scales, proceeding in steps of 0.25 p.p. from “1 (or more) p.p. lower” to “1 (or
more) p.p. higher”. We only collect data on rise-scenarios and each respondent completes

only one vignette to keep the collection parsimonious.'®

16We replicate our main results for both the directional and the quantitative predictions (see Appendix
Figures A.3 and A.4). This highlights the robustness of our findings across time and to changes in the
design, such as the prediction scales or the simultaneous measurement of thoughts.
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Our main object of interest is measuring what people think about while making the
prediction. We collect two complementary measures of respondents’ associations. First,
we ask respondents to tell us about their “main considerations in making the predic-
tion” and about how they “come up with [their] prediction” in an open-text box. This
open-response question is placed on the same page as the shock scenario, just below the
inflation and unemployment predictions. Second, on the subsequent survey page, we
present respondents with a structured list of seven to eight shock-specific propagation
channels and ask them to indicate which of these channels — if any — they were thinking
about when they made their predictions. For each vignette, we select propagation chan-
nels that play a key role in canonical models and channels that were frequently mentioned
in open-text responses from pilot studies.!” Because many propagation channels are only
meaningful for a specific shock and to avoid mental overload among respondents, the
structured questions focus on a different subset of propagation channels in each vignette.
For instance, in the oil price vignette, these channels include a reduction in firms’ labor
demand due to higher production costs and a reduction in households’ spending due to
lower purchasing power, among others. In the case of the monetary policy vignette, the
survey question includes a cost channel, an intertemporal substitution channel, a channel
capturing changes in household spending due to changes in income, as well as several
other channels. In several parts of our analysis, we focus on groups of those channels,
such as negative supply-side mechanisms (e.g. higher production costs for firms) or nega-
tive demand-side mechanisms (e.g. reduced household spending due to lower purchasing
power). Appendix E provides an overview of the full instructions used in the structured
questions on propagation channels.

For ease of exposition, we focus mostly on the structured questions in our main anal-
ysis. These structured questions also offer several advantages compared to the open-text
questions. First, the responses to the structured questions are straightforward to compare
across respondents, while there is likely large variation in the way individuals respond to
the open-text questions. Second, the structured questions allow us to measure thoughts
of full, clearly defined propagation channels, while this is more difficult with the open-
text responses, which are often not sufficiently nuanced. Third, the structured questions

require less effort by the respondents, which may result in lower measurement error. Fi-

"The order of response options is randomized across individuals to address potential order effects.
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nally, responses to the structured questions do not need to be categorized and interpreted
before the analysis, which avoids judgment calls on the part of researchers.

One potential concern is that responses to the structured questions may be prone
to ex-post rationalization of forecasts. To address this concern, we also make use of the
open-text responses as an additional data source. These responses offer a unique lens into
respondents’ associations without priming them on any particular propagation channel
that could be at play, and should therefore be more immune to ex-post rationalization.
We use the open-text responses i) to validate responses to the structured questions, ii)
to demonstrate the robustness of our findings, and iii) to capture additional features
of thinking not covered by the structured questions (e.g., general equilibrium thinking,

mentioning models, and perceived endogeneity of the shock).

COVID-19 pandemic At the time of the data collection, the coronavirus pandemic
was still affecting the US economy. To avoid respondents’ thoughts being captured by
the COVID-19 pandemic, we ask them to assume that “it is the 1st of January 2025.
The COVID-19 pandemic is over. The US economy has fully recovered and is back to
‘business as usual’.” In particular, we ask our respondents to assume that the inflation
rate is at 1.8% and that the unemployment rate is at 3.6% on the 1st of January 2025,

similar to our main data collection from February and July 2019.

4.3 Results: Propagation Mechanisms that Come to Mind

Figure 3 summarizes respondents’ thoughts of propagation channels based on the struc-
tured questions. We first describe variation of thoughts within the household and within

the expert sample, and then discuss differences between the two groups.

Heterogeneity within the household sample For each of the vignettes, there is a
lot of heterogeneity in the thoughts that come to households’ minds. Very few of the
propagation channels are selected by more than half of the respondents.

How do households’ thoughts vary across the different shocks? Supply-side mecha-
nisms related to price increases or layoffs due to higher costs are most frequently men-
tioned under the oil vignette (about 50% for each). For the interest rate and the income

tax shock, which are conventionally seen as demand-side shocks, smaller but still sizable
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fractions (between 30% and 40%) think of the different negative supply-side channels.

Moreover, many households indicate reductions in product demand due to lower pur-
chasing power or job loss in the oil vignette (about 40% for each channel). By contrast,
only 25% of households indicate increases in demand due to higher incomes in the gov-
ernment spending vignette, and only 31% and 27% indicate lower spending due to lower
incomes or due to intertemporal substitution in the interest rate vignette, even though
these shocks are commonly considered to be classical demand-side shocks.

These patterns are in line with households selectively retrieving specific mechanisms,
where the types of mechanisms that are recalled depend on the context. Our evidence
also suggests that in many cases households neglect mechanisms that may plausibly play
a major role in reality, and that may be useful in forecasting responses of unemployment

and inflation.

Heterogeneity within the expert sample We also observe substantial heterogeneity
in the propagation channels experts think of within each of the vignettes. However, the
within-vignette variation is smaller than among households, and experts’ thoughts tend
to be more concentrated in specific channels. This suggests that there is more agreement
among experts about which propagation channels are important under each shock.

The variation in experts’ thoughts across vignettes largely reflects differences in how
the shocks are typically viewed in textbooks. For instance, thoughts of negative supply-
side channels associated with increases in production costs are most frequently stated in
the oil price vignette (79% and 57% for price increases and reductions in labor demand due
to higher costs, respectively). Experts think much less frequently of supply-side channels
under the three demand-side shocks (ranging from 5% to 26% for different channels across
the three vignettes).

Sizable fractions of experts indicate thoughts of demand reductions under the oil
vignette due to lower purchasing power (41%) or job loss (33%), consistent with second-
round effects in standard models. Under the three shocks conventionally seen as demand-
side ones, even higher fractions select demand-side channels that are prominent in text-
book models. For instance, 68% of experts think of a reduction in firms’ investment ex-
penditure in response to an interest rate hike, while 50% think of a reduction in household

spending due to intertemporal substitution. 53% and 69% of experts indicate changes in
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household spending due to changes in incomes under the government spending vignette
and the tax vignette, respectively.

Overall, the variation in experts’ thoughts across vignettes suggests that many experts
retrieve textbook models when they are confronted with the different macroeconomic

shocks.®

Similarities and differences between households and experts We next compare
households’ and experts’ associations under each of the shocks.

Households and experts think about similar propagation mechanisms in the context
of the oil price vignette. In the other three vignettes, however, there are marked differ-
ences between households and experts in the propagation mechanisms respondents think
about. Most importantly, compared to experts, households tend to attach lower relative
importance to demand-side channels and higher relative importance to supply-side mech-
anisms in the interest rate and income tax vignettes. For instance, in the interest rate
vignette, households choose the two supply-side mechanisms — higher costs leading firms
to increase prices and to reduce labor demand — more often than any of the channels
related to negative demand-side effects. The patterns are reversed among experts. Thus,
many households seem to attribute an important role to a cost-channel in the trans-
mission of monetary policy, where firms pass on higher borrowing costs to consumers
in the form of higher prices (Barth and Ramey, 2002). Experts’ views are much more
closely aligned with the common textbook view that interest rate shocks primarily op-
erate through reductions in product demand. To illustrate households’ thoughts in the
interest rate vignette, Table 1 provides example responses for households mentioning a
cost channel or a demand channel in the open-text response. Similarly, under the income
tax vignette, 35% of households indicate propagation channels according to which firms
need to raise wages to compensate employees for the higher tax rate and pass the higher
cost on to consumers in the structured question, while only 5% of experts think of such
a channel.

Moreover, across all vignettes, sizable fractions of households (about 20% to 30%) in-

dicate thoughts that firms react to reductions in demand by increasing prices to maintain

18Figure A.6 shows that thoughts of the different propagation channels are very similar across different
subgroups in the expert sample. For instance, experts that are PhD students think of very similar
channels as non-PhD student experts.
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profit levels — a channel that has no role in standard models, and which is selected by
almost none of the experts. Households’ positive predicted inflation response to interest
rate or income tax hikes — the most striking deviation from experts’ forecasts — could
thus be partially driven by i) relatively higher attention to supply-side factors, and ii) a
different view on how firms adjust their prices in response to changes in product demand.

In the government spending shock, households select channels working through in-
creases in product demand much less frequently than experts (between 25% and 33%
among households compared to between 53% and 63% among experts). By contrast,
households are almost twice as likely as experts to indicate reductions in household spend-
ing due to an increase in expected future taxes (29% vs 14%). Together, these patterns
could explain households’ more muted average prediction about the unemployment re-
sponse to higher government spending.

Finally, we use the open-ended data to document that experts are more likely to
account for general equilibrium effects in their forecasts than households based on two
facts. First, 10% and 6% of experts refer to endogenous reactions of the central bank
to the oil shock and to the government spending shock, respectively, in the open-text
question (see Figure A.7). Virtually none of the households refer to reactions by the Fed
to these shocks. Second, 22% of the experts explicitly refer to an economic model (such as
the New-Keynesian model), compared to none of the households, suggesting that experts
are more likely to think about the shocks through the lens of economic theories. These

theories in turn account for general equilibrium effects of the shocks.!?

Discussion Taken together, we find strong heterogeneity in the propagation mecha-
nisms respondents think about, both within and between our samples of households and
experts. The responses by experts suggest that many experts retrieve textbook models
when making their forecasts. These models in turn account for general equilibrium effects
of the shocks. Heterogeneity within the expert sample could, for instance, be driven by

differences in academic backgrounds or fields of expertise.?’ Households frequently choose

9These findings are in line with participants’ responses to a question about the approach they pursued
in their forecasts. Figure A.5 shows that 88% of experts report that they drew on their knowledge of
economics compared to only 29% of households. This is consistent with the notion that experts are
more likely to think about the shocks through the lens of textbook models. In contrast to experts,
households are relatively more likely to rely on their memories of past economic events and their gut
feeling when making their predictions.

200ur surveys are not tailored to study the drivers of heterogeneity in associations within the expert
sample due to space constraints.
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channels that are less important in textbook models, and often neglect mechanisms that
are commonly considered to be central. Their forecasting seems to be based on a patch-
work of partial equilibrium responses that strongly differs across contexts and individuals.
Households often do not account for second-round effects, such as policy responses, or
disagree on their direction, such as for the pricing response of firms to changes in prod-
uct demand. We explore the role of heterogeneous personal experiences as one driver of
differences in associations within the household sample in Section 4.6 below.

Taking together the evidence presented above, our second main result is the following:

Result 2. The propagation channels that are on top of respondents’ minds vary system-
atically within and across our samples of households and experts. Experts tend to recall
channels that are central in textbook models, while households in many cases neglect these

channels and think of channels that are conventionally seen as less important.

Robustness: Open-ended responses We also leverage responses to the open-text
question eliciting participants’ thoughts on the prediction screen to demonstrate the ro-
bustness of our findings to a different measurement technique. First, Appendix Figure A.7
highlights how frequently different word groups are mentioned in the open-ended question
across vignettes and samples. While naturally the levels are not comparable between
structured and unstructured data of thoughts, we replicate differences between house-
holds and experts in terms of the relative importance of different mechanisms. Second,
in Online Appendix F, we develop a coding scheme to manually categorize open-ended
responses into thoughts of different mechanisms. Each response is independently coded
by two coders, with high inter-rater reliability. The hand-coded measures of thoughts are
strongly correlated with our main measures based on the structured question (see Tables
A.19 and A.20), and are similarly distributed across vignettes (see Figure A.11). These
findings validate our measures based on the structured questions and mitigate concerns

related to ex-post rationalization of forecasts in the structured questions.

4.4 Correlations between Associations and Predictions

Is heterogeneity in thoughts about propagation channels driving heterogeneity in inflation
and unemployment forecasts? Table 2 shows that the propagation mechanisms selected in

the structured question are strongly associated with inflation and unemployment forecasts
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in both the expert and the household sample across all four vignettes. For presentational
convenience, we use dummies indicating whether a respondent selects at least one (posi-
tive/negative) demand-side or supply-side channel, respectively.?!

Most of the correlational patterns uncovered in Table 2 go into the expected direction.
For example, households thinking of negative supply-side propagation channels expect
higher increases of inflation (p < 0.01) and unemployment (p < 0.01) in response to an
oil price shock. Experts choosing supply-side propagation channels also expect higher
increases in unemployment (p < 0.01) in response to oil price hikes, but do not expect
higher levels of inflation. In the context of the government spending shock, we uncover
robust negative correlations between choosing propagation channels related to positive
demand-side shocks and expected changes in unemployment rates (p < 0.01). Among
households, we also find a strong positive association between choosing channels related to
crowding-out and predicted increases in inflation (p < 0.01) in response to a government
spending increase, while for experts this association is more muted. For households,
we document strong positive associations between choosing supply-related propagation
mechanisms and predicted increases in inflation (p < 0.01) and unemployment (p < 0.01)
in response to both an interest rate hike and an increase in income taxes, while for
experts these patterns are less pronounced. For experts, on the other hand, we find that
choosing demand-related mechanisms is associated with lower inflation (p < 0.01) and
higher unemployment (p < 0.01) predictions in response to both an interest rate and an
income tax hike.

Table 2 illustrates that, across shocks, dummies for thoughts about different propa-
gation channels have significant explanatory power for forecasts. Regressing forecasts on
dummies for all vignette-specific channels gives an R-squared between 6% and 21% for
households, and between 10% and 44% for experts. These values are sizeable given the low
R-squared often documented in studies of the determinants of survey expectations, such
as individual characteristics or experiences (Das et al., 2020; Giglio et al., 2021; Kuchler
and Zafar, 2019; Malmendier and Nagel, 2011). The actual explanatory power of associa-
tions is likely even larger than measured in our survey given i) the potential measurement
error in associations, ii) the fact that we do not measure the perceived strength of the

different channels, and iii) the possibility that we do not capture all relevant channels

2ITn Appendix F we demonstrate robustness of these correlations to using the hand-coded measures of
thoughts based on the open-text data.
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that respondents have on their minds.

Can differences in associations account for differences in average predictions between
households and experts? Table 3 examines the extent to which the gap in predictions
between experts and households can be explained by differences in responses to the struc-
tured question on propagation mechanisms. Our analysis zooms in on the three predic-
tions for which the average gap between households and experts is most pronounced.
Columns 1 and 2 show that the average differences in unemployment predictions in the
government spending vignette are fully explained by differences in the selected propaga-
tion mechanisms. Columns 3 and 4 show that the propagation channels explain approxi-
mately one third of the gap in inflation predictions in the interest rate vignette. Finally,
they explain about one third of the prediction gap in the tax vignette (Columns 5 and

6). Taking together the evidence presented above, our third main result is the following:

Result 3. Thoughts of specific propagation channels are correlated with forecasts of the
effects of macroeconomic shocks on inflation and unemployment in the expected directions,

and account for part of the differences in forecasts between households and experts.

One important caveat about our descriptive evidence is that omitted variables could
be driving both thoughts of propagation channels and forecasts about unemployment
and inflation. To provide evidence of a causal effect of thoughts and selective recall of
propagation mechanisms, we conduct an additional experiment, which we discuss in the

next subsection.

4.5 The Causal Effect of Associations

To shed light on the causal effects of selective retrieval of particular propagation mecha-
nisms on households’ inflation and unemployment forecasts, we conduct a simple exper-
iment. We focus on beliefs about the effect of a federal funds rate hike on the inflation
rate as this is one of the cases where predictions differ the most between households and
experts.22 Moreover, monetary policy innovations are the most studied type of shock in
the theoretical and empirical literature. The experiment aims to provide a proof of con-
cept that an exogenous shift in people’s selective retrieval of propagation mechanisms can

causally affect their beliefs about the effects of macroeconomic shocks. If an exogenous

22Given the nature of attention, focusing on one macroeconomic variable (inflation) gives us more control
over the respondents’ thoughts while they make their predictions.
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change in attention to specific aspects of the prediction problem changes respondents’
forecasts, this would suggest that individuals do not hold a “fixed” subjective model, but
instead form their models “on the fly”, depending on the associations triggered by the

context.

Sample We conduct this experiment with a sample of 1,521 respondents provided by
Lucid in February 2021 (Wave 4 of the household survey). Our sample is again broadly
representative of the US population in terms of a set of basic demographic variables (see

Table A.1).

Design Our design closely follows the descriptive survey on associations, except that
it only focuses on inflation expectations and the interest rate vignette (see Figure A.1
for a visual summary). In the experiment, we randomize respondents into one of three
treatments: Respondents in the “cost treatment” are asked two additional questions on
firms’ costs of doing business before making their inflation prediction. First, they are
asked whether US firms face higher or lower costs of doing business when the federal funds
rate rises. Second, they are asked to describe their main considerations in making their
prediction about costs in an open-text box. In the “demand treatment”, respondents are
asked about the demand for firms’ products before they forecast effects on inflation. First,
they are asked whether firms face higher or lower demand for their goods and services
when the federal funds rate rises. Second, as in the cost treatment, they describe their
main considerations in making the prediction about demand in an open-ended question.
Respondents in the “control treatment” do not receive any additional prompt before they
make their inflation prediction. Respondents in all three groups report in an open-text
box what considerations are on their mind while they make their inflation prediction.?
At the end of the survey, respondents in the control treatment are asked either the
same two additional questions on costs (“cost control group”) or the same two additional
questions on demand (“demand control group”). This allows us to characterize hetero-
geneity in beliefs and to study whether the effects of our attention treatments depend
on participants’ beliefs about the direction of the effect of the federal funds rate hike on

costs or demand.?*

23 Appendix Section G provides an overview of the prediction screens across all three treatment arms.
24For this analysis to be valid, beliefs about the directions in which costs and demand change need to
be balanced between the treatment and control groups, which we confirm empirically.
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The purpose of asking respondents to forecast the response of costs or demand to
the shock before they make their inflation forecast is to exogenously draw their attention
to different propagation channels of the interest rate shock. For instance, if households’
forecasts of a positive inflation response to interest rate hikes are partially driven by rel-
ative inattention to demand-side compared to supply-side mechanisms, then our demand
treatment should reduce respondents’ inflation forecasts by increasing their retrieval of
demand-side mechanisms. We believe that drawing respondents’ attention to a particu-
lar mechanism by asking a question on the decision screen is a relatively subtle way of

manipulating associations, which mitigates concerns about experimenter demand effects

(de Quidt et al., 2018).

Results We leverage the text data in which respondents describe what is on their
mind while making the inflation prediction to shed light on the “first-stage” effects of our
treatments on selective retrieval of propagation mechanisms. Columns 1 and 2 of Table 4
present the effects of the treatments on the words that respondents use to describe their
thoughts.?> Respondents in the “cost treatment” arm are 8.6 p.p. (p < 0.01) more likely to
use words related to firms’ costs (control mean: 9.3%). The demand treatment increases
the use of words related to demand by 7.7 p.p. (p < 0.01) — a 75% increase compared
to the control group mean of 10.6%. There are no spillovers of the cost treatment on
the use of demand-related words, or vice versa. The overall small fractions mentioning
such words should be viewed in light of the unstructured nature of the open-text data.
Taken together, our treatments seem to be successful in drawing respondents’ attention
to supply-side or demand-side mechanisms, respectively.

We next turn to the effects on respondents’ inflation forecasts. Column 3 of Table 4
shows that while the cost prime increases inflation predictions insignificantly by 0.021 p.p.
(p = 0.50), the demand prime significantly decreases inflation predictions by 0.057 p.p.
(p < 0.05). The stronger response of inflation forecasts to the demand treatment could
be due to the fact that many households already predict a positive inflation response by
default, potentially due to higher attention to supply-side mechanisms. This could limit

the scope for further increases in inflation forecasts.

%5In Online Appendix F, we show similar patterns using measures of thoughts based on hand-coding
of the open-text data. We do not use structured measures as those were not included in this data
collection.
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Despite the relatively large first-stage effects on word usage, the effects on inflation
forecasts we uncover are relatively small in magnitude. There are at least three potential
explanations. First, the effect of attention to changes in costs or product demand on
inflation forecasts should depend on respondents’ beliefs about the direction of changes
in costs or product demand in response to the rate hike. If there is disagreement on the
directions of these changes, this will attenuate the average effects of attention to costs or
demand on inflation forecasts. Consistent with this conjecture, Table A.6 in the Online
Appendix shows that the demand treatment decreases inflation forecasts by 0.10 p.p.
(p < 0.05) among respondents expecting a decrease in demand, while it has no significant
effect among those expecting an increase. Similarly, the cost treatment increases inflation
predictions by 0.05 p.p. among respondents who expect an increase in costs (p = 0.20),
while it decreases predictions by 0.15 p.p. among respondents who expect a decrease in
costs (p = 0.14). Second, even among respondents with beliefs about changes in costs or
changes in demand in the same direction, there could be disagreement about the direction
of firms’ pricing response to a given change in costs or demand. Indeed, as documented
in Section 4.3, households seem to disagree about the direction in which firms adjust
their prices in response to decreases in demand. Such disagreement implies that higher
attention to demand or costs shifts different households’ inflation forecasts in different
directions, which may further attenuate the average effects on inflation forecasts. Third,
inattention to the demand- or supply-side may only be part of the story, i.e. people could
hold differential beliefs about the importance of demand- and supply-side channels in the
transmission. Hence, even if respondents are made attentive to these channels, only part
of them might think this is important for inflation.

Taking together the evidence presented above, our fourth main result is the following:

Result 4. An exogenous shift in attention to demand-side factors has a negative causal
effect on households’ predicted inflation response to interest rate hikes. The fact that an
exogenous change in retrieval of propagation mechanisms of shocks changes households’
forecasts suggests that households may not form their expectations based on a fived sub-
jective model. Instead, individuals may form their subjective models “on the fly”, in line

with the associations that come to their minds depending on the context.

This suggests that news or actual events in the economy may systematically affect

which models people entertain. Rather than sticking to one particular model, economic
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agents retrieve specific memories when cued by events, which in turn shape the economic

mechanisms they think of.

4.6 The Role of Experiences

A key open question is what determines households’ recall of specific propagation chan-
nels when they think about macroeconomic shocks. Human memory is known to be
associative, selective, and to draw on personal experiences (Bordalo et al., 2017; Enke et
al., 2020; Kahana, 2012). Different personal experiences in the memory database should
therefore be reflected in differences in associations and forecasts. In this subsection, we
use an additional data collection on the government spending vignette among households
(Wave 5) and data on the oil price vignette from Wave 3 of the household survey to shed

light on this conjecture.

Experiences with the propagation channels of military spending In an addi-
tional data collection (Wave 5 of the household survey, n=486), we collect data on the
government spending vignette using identical baseline instructions as in Wave 3.26 In
addition, we include two main sets of variables to gauge the role of personal experiences.

First, we ask respondents to assess their overall experience with the mechanisms that
we listed in our structured question on propagation channels, such as an increase in
household spending due to higher incomes (see Figure 3). Respondents rate the extent to
which they themselves or their family and friends have been part of each mechanism on a
five-point scale ranging from “no experiences” to “a lot of experiences”. For the analysis,
we compute two summary indices, namely the standardized sum of experiences with
positive demand-side channels and a standardized version of experience with “crowding-
out” channels. The two indices provide measures of respondents’ cumulative first-hand
and second-hand experiences with propagation channels.

Second, we also zoom in on a more specific experience by eliciting whether the re-
spondent or anyone among their friends and family members has ever been employed by
a company receiving contracts from the US military. This, in turn, allows us to capture

one specific way in which a respondent could have direct personal experience with the

26Qur respondents in this sample are on average somewhat older and more educated compared to our
other data collections (see Table A.1).
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demand-side mechanisms and, in particular, the potential labor market effects of military
spending increases.

Panel A of Table 5 shows that respondents who indicate to have more experiences with
positive demand-side mechanisms are more likely to choose demand channels (p < 0.01)
and somewhat less likely to choose channels related to crowd-out (p < 0.10) in the
structured question, and are more likely to mention words related to product demand (p <
0.10) and labor demand (p < 0.10) in the open-text question. Conversely, respondents
who have more experiences with crowd-out channels are more likely to choose propagation
channels related to crowd-out (p < 0.01) and less likely to choose channels related to
demand (p < 0.01) in the structured question, and somewhat more likely to mention words
related to costs (p < 0.10) and less likely to mention words related to labor demand (p <
0.05) in the open-text question. These differences in the propagation channels respondents
think of are reflected in a more negative predicted unemployment response to the spending
program among those with positive demand-side experiences (p < 0.01) and a more
positive predicted unemployment response among those with crowd-out experiences (p <
0.01).

Panel B of Table 5 shows that respondents who were either personally employed by a
company receiving contracts from the US military or have someone among their friends
and family members who was employed by such a company are somewhat more likely
to choose propagation channels related to demand in the structured question (p < 0.10),
and are more likely to use words related to labor demand in the open-ended question
(p < 0.01) when they make their forecasts. They also predict a stronger decrease in the

unemployment rate in response to the increase in government spending (p < 0.01).%7

Experiences with oil supply shocks To provide further evidence on the role of
personal experiences, we leverage variation in whether respondents lived through the
OPEC crisis in the 1970s — a singular and particularly memorable event. Building on
prior work by Binder and Makridis (2020), we proxy personal experiences of the 1970s
oil crisis with an indicator for whether the respondent was born before 1962 (teenagers
by the late 1970s). Given that the oil price shocks of the 1970s are conventionally seen as

supply-side shocks, we would expect respondents with personal experiences of the OPEC

2"Table A.7 shows that we obtain similar results using alternative measures of personal employment
experience with government suppliers.
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crisis to be more likely to recall channels related to production cost increases.

Panel C of Table 5 shows that individuals born before 1962 are indeed more likely
to choose propagation channels related to the supply-side (p < 0.01) and more likely
to use words related to costs (p < 0.05) when making predictions in the oil vignette.
Consistent with the associations on top of their mind, respondents who experienced the
OPEC crisis predict stronger increases in unemployment and inflation (p < 0.01) (Panel
C of Table 5).%8

Our fifth and final result can be summarized as follows:

Result 5. Personal experiences are correlated with selective recall of specific propagation
mechanisms, which is reflected in individuals’ beliefs about the effects of macroeconomic

shocks.

Personal experiences typically vary widely across individuals and are hence likely to
be a key driver of heterogeneity in associations regarding macroeconomic shocks. At the
same time, personal experiences are likely not the only source of households’ associations.
For instance, individuals could retrieve things they have recently heard in the news,
recall things about economics they learned in college or school, or think of the immediate
consequences of a shock for themselves.

Table A.8 uses responses to a question on which approaches households followed in
making their forecasts (see Figure A.5) to examine how thoughts of different channels
vary across different sources of associations. Households that use knowledge of economics
in their predictions are more likely to have associations of channels that are important in
textbook models, moving their thoughts closer to those of experts. Respondents whose
predictions are shaped by their personal situations are more likely to think of demand-side
channels, such as changes in household spending, across the different vignettes. Finally,
retrieving macroeconomic experiences or things heard in the news is significantly asso-
ciated with having more thoughts of both supply-side and demand-side channels in the
different vignettes.

Future research could provide more systematic evidence on how personal experiences
or media exposure trigger different associations across contexts. Such an exercise could

be guided by a model of memory of own experiences that makes predictions on how

28In Online Appendix F, we show similar patterns for the effect of experiences on associations using
measures of thoughts based on hand-coding of the open-text data.
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experiences affect associations across contexts.

4.7 Other Drivers of Forecasts

In the previous subsections, we provided descriptive and causal evidence highlighting
that selective recall of different propagation channels is driving heterogeneity in forecasts
both between and within our samples of households and experts. In this subsection,
we study a range of other factors that could be important for households” unemployment
and inflation forecasts, and compare their quantitative importance to the role of thoughts

about propagation channels.

Data In our Wave 3 data collection, we also collect rich data capturing (i) respon-
dents’ knowledge of different aspects of the economy, (ii) their beliefs about historical
correlations of different macroeconomic variables, (iii) the extent to which they consider
knowledge of how the economy works useful for making good economic decisions, (iv)
their numeracy, and (v) a range of other background characteristics — all of which are

described in further detail below and in Appendix H.

Specifications To ease presentation, we examine correlates of whether a prediction
is benchmark-consistent, that is whether it is directionally aligned with the literature
benchmarks, using data from Wave 3 of the household survey.?? We pool unemployment
and inflation forecasts for this exercise. Column 1 of Table 6 depicts bivariate regression
coefficients for different potential determinants (coded as dummy variables, see table
notes), while Column 2 shows multivariate regression coefficients. Each coefficient can
be interpreted as the increase in probability that a forecast is benchmark-consistent. In
the description of the results, we focus on the bivariate regressions, but the patterns are

very similar for the multivariate ones.

Thoughts of propagation channels We start by assessing the role of associations.
Table 6 corroborates our main finding that respondents’ selective retrieval of propagation

mechanisms affects predictions. When respondents report thinking about a propagation

29We have at least one theoretical or empirical benchmark in all cases except for the effects of income tax
shocks on inflation. In this case, we rely on the conventional view of income tax shocks as demand-side
shocks.
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channel that is in line with the benchmark, they are 17 p.p. (p < 0.01) more likely to
make a benchmark-consistent prediction.®® This effect is sizable, given an overall fraction

of benchmark-consistent predictions of 48%.

Perceived past correlations In Section 4.6, we showed that personal experiences are
correlated with the associations respondents have on their mind when thinking about
macroeconomic shocks. Here, we examine how a respondent’s perception of the historical
correlation between the shock variable (e.g., the oil price) and the prediction variable
(e.g., inflation) is related to their forecasts (for details, see Appendix H.1). Table 6 high-
lights that respondents who perceive a correlation between the variables that is consistent
with the benchmark are 18 p.p. (p < 0.01) more likely to make a benchmark-consistent
prediction.?! Thus, we document that perceived experienced joint movements of macroe-
conomic variables are related to households’ forecasts of the effects of macroeconomic
shocks — similar to the reduced-form relationship between average experienced realiza-
tions of macroeconomic variables and unconditional expectations of these variables doc-
umented by previous literature (Kuchler and Zafar, 2019; Malmendier and Nagel, 2011,
2016). This relationship could reflect a direct effect or could partially be driven by as-
sociative recall of specific propagation channels, in line with our evidence presented in

Section 4.6.

Rational inattention We also exam