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1. Introduction

This paper represents the first attempt to apply a randomized control trial (RCT) approach to
determine how inflation expectations affect spending decisions of households in the economy.
Specifically, we apply randomized information treatments about recent inflation to a nationally
representative survey of households in the Netherlands. These treatments lead to discernible and
exogenously generated changes in the inflation expectations of the treated households relative to
those in the (untreated) control group. Using follow-up surveys of these same households, we then
determine whether these exogenous changes in inflation expectations affected the spending
decisions of households in subsequent months. Given the fact that the treatment was implemented
during the period in which the European Central Bank’s policy rate was around the effective lower
bound (ELB), our results speak directly to the effect of changes in inflation expectations on
economic outcomes. We find that inflation expectations do affect spending decisions but not in
the way that is commonly predicted in macroeconomic models.

Standard theory underlying the predicted effects of changes in inflation expectations
focuses on a household’s willingness to reallocate its consumption across different periods in light
of the real interest rate, which captures the relative price of consumption across periods, and the
discount rate, which captures how individuals compare utility across periods. When applied to
non-durable goods consumption', this framework yields the prediction that lower inflation
expectations should lead to higher expected real interest rates at the zero bound, a higher return to
saving, and a lower level of spending today. Consistent with this prediction, we find that spending
on non-durable goods by Dutch households does seem to decline when they lower their inflation
expectations, although the effects are too noisy to ascribe precise magnitudes.

However, we find that spending on durable goods rises sharply when these same
households lower their inflation expectations. What drives this rise in spending on durables
following exogenously reduced inflation expectations? When households lower their inflation
expectations following our information treatments, they do not simultaneously reduce their expected
future levels of nominal income, that is, households effectively predict their real incomes will rise.
They also tend to anticipate higher spending at the aggregate level and even anticipate that other

households will become more optimistic about aggregate spending. This supply-side view of inflation

!'We use the term non-durable goods throughout the paper to refer to the total of non-durable goods and services.



by Dutch households—which is in line with survey evidence for other countries (e.g., Kamdar 2019,
Coibion, Gorodnichenko and Ropele 2020)—can therefore potentially explain why Dutch households
choose to increase rather than decrease their spending on durable goods. In addition, learning that
inflation has been lower than previously thought may lead households to infer that their real income
and wealth is higher than they thought, justifying more purchases of large durable goods.

Our paper is the first to apply an RCT strategy to generate exogenous variation in
households’ inflation expectations and assess the resulting effects on their spending. This approach
helps address a fundamental issue that has plagued prior work on this topic: the endogeneity of
expectations. Our randomized provision of information about recent inflation leads treated
households in our sample to revise their inflation expectations downwards on average relative to
the control group, consistent with Bayesian updating given that most Dutch households originally
expected higher levels of inflation. This first stage builds on a rapidly growing literature that uses
randomized information treatments to study the macroeconomic expectations of households and
firms (e.g. Armantier et al. 2016, Cavallo et al. 2017, Armona et al. 2019, Roth and Wohlfart 2020,
Binder and Rodrigue 2019, Coibion, Gorodnichenko and Weber 2021, Coibion, Gorodnichenko
and Ropele 2020). This work has repeatedly found that simple information treatments involving
publicly available information can have powerful albeit generally transitory effects on households’
expectations, consistent with what we find in our survey of Dutch households.

The second stage of our approach then uses this exogenous variation in expectations to study
the resulting effects on household spending: i.e., when households exogenously reduce their inflation
expectations, what happens to their spending in subsequent months? An extensive literature has
previously used survey data to try to address this important question. Launching this literature,
Bachmann, Berg and Sims (2015) used the Michigan Survey of Consumers and found little evidence
that U.S. households with higher inflation expectations had different perceptions of whether now
was a good time to purchase big-ticket household items. Using inflation expectations from the New
York Fed’s Survey of Consumer Expectations, Crump et al. (2015) estimated a value of 0.8 for the
intertemporal elasticity of substitution. Driger and Nghiem (2018) found similar results for German
households as did Ichiue and Nishiguchi (2013) for Japanese households during the ZLB period.
Pooling survey data from seventeen European countries, Duca, Kenny and Reuter (2020) find that

when households expect inflation to be higher, they report that they are more inclined to spend on



consumer durables.? Burke and Ozdagli (2020) find little effect of inflation expectations on non-
durable spending of U.S. households but some negative effect on durable goods purchases.

Relative to this prior work, our main contribution is that we are able to use exogenously
generated variation in beliefs from our randomly assigned information treatments to characterize
how these beliefs affect subsequent spending decisions, thereby addressing a fundamental
identification problem in this literature.> However, RCTs are not a panacea for all econometric
issues and some limitations exist. First, because Dutch households were relatively well-informed
about inflation in the first place, the power of the information treatment in moving their
expectations is more limited than in other recent work: our instrument is valid but not very
powerful. This reduces the precision of the estimates. Second, the Dutch survey is of limited size,
also limiting power and precision. Third, spending data are self-reported by households, which
introduces further noise and imprecision into the estimates. However, subsequent work has
replicated our approach in a U.S. survey with a much larger cross-section of households, external
scanner level data on household spending, and more powerful information treatments and reached
the same qualitative findings for how inflation expectations affect both durable and non-durable
spending (Coibion, Gorodnichenko and Weber 2021).

Another potential concern is that the estimated coefficients do not necessarily map cleanly
into structural parameters. Households can interpret information treatments in many ways, leading
to different channels through which expectations affect spending responses. One channel is the
standard intertemporal Euler equation intuition: if households anticipate higher prices in the future
than before, this should lead them to move their spending forward. But treatments can work
through other channels as well. For example, if households associate inflation with bad economic
times, those who raise their inflation expectations may expect lower wages in the future or a higher
probability of job loss. Or they could anticipate that the central bank would raise nominal interest

rates more than inflation, leading to a rise in the perceived real rate and therefore face a larger

2 Related work has studied how inflation expectations affect other decisions households face, for example the
composition of their assets (Vellekoop and Wiederholt 2017).

3 There a few papers providing causal identification of expectations on decisions. D’ Acunto, Hoang and Weber (2016),
for example, examine how an anticipated change in the VAT in Germany affected the expectations and readiness to
spend of German households. Roth and Wohlfart (2020) assess how exogenous variation in beliefs about the likelihood
of recession affects desired spending. One difference relative to these papers is that we measure both non-durable and
durable monthly expenditures directly and separately in subsequent monthly waves following our baseline survey,
rather than relying on qualitative measures of whether now is a good time to purchase goods or planned levels of
future spending.



incentive to save. With one information treatment, we have only one instrument available and we
cannot distinguish between these different channels. Our approach therefore estimates the
combined effect of all the channels through which a change in inflation expectations may affect
spending. While we can provide evidence for the presence of different channels, we cannot
disentangle them in a quantitative sense without a wider range of treatments.

This combined effect can be useful along a number of dimensions. First, understanding how
households interpret information about inflation can be helpful in the design and calibration of
macroeconomic models of imperfect information. Acosta and Afrouzi (2019), for example, model
agents who are provided signals about inflation and who then update their views about other
economic variables based on their historical experience of what shocks drive economic dynamics.
Our results on the joint formation of expectations and their resulting effects on spending can provide
unique identifying moments for such models. Second, the combined effect that we estimate speaks
directly to policy discussions and communications that focus particularly on inflation expectations.
For example, the ECB uses brief explainers that aim to make complex central banking topics
understandable for the public, and the Cleveland Fed is introducing cartoon videos about inflation
that have an underlying message similar to our simple information treatments. The Central Bank of
Jamaica has produced music videos for people to understand the inflation target. Our results speak
directly to the first-round direct effects such policies might have on consumer spending before
general equilibrium effects kick in. Follow-up work is exploring how more sophisticated and varied
information treatments can be used to directly assess the potential effects of other policies such as
forward guidance (Coibion, Georgarakos, Gorodnichenko and Weber 2020).

As is, our results also speak (at least indirectly) to the forward guidance puzzle: the fact
identified in Del Negro, Giannoni and Patterson (2015) that forward guidance announcements have
smaller effects in practice than in simple New Keynesian models. One potential source of the
discrepancy is the consumption Euler equation, which implies that very distant changes in interest
rates should have large effects on consumption. McKay, Nakamura and Steinsson (2016), for
example, argue that incomplete markets imply heavier discounting in the Euler equation, thereby
weakening the consumption response to announcements of future policy changes. Fahri and

Werning (2019) instead emphasize limited higher-order thinking by agents, a feature which also



dampens consumption responses to news.* A unique feature of our survey is that we introduce
questions that measure the level of higher-order thinking that households engage in. This allows
us to directly assess the potential importance of cognitive constraints in determining the strength
of consumption responses. In addition, our survey includes questions that quantify financial
constraints. Our survey therefore allows us to directly test the importance of both cognitive and
financial constraints. We find little support for either. Respondents who do higher orders of
thinking do not reduce their spending more than those with lower orders of thinking when they
expect lower inflation, which is the mechanism operating in Fahri and Werning (2019). Nor do we
find that financially constrained households change their consumption by less than unconstrained
households when their inflation expectations change, which is the mechanism operating in McKay,
Nakamura and Steinsson (2016). Instead, the large increases in spending that we observe with
lower inflation expectations happen primarily for respondents with higher levels of cognitive
ability as well as higher levels of wealth and financial liquidity.

Our ability to measure the degree of higher-order thinking by households yields a number of
novel results that speak to a growing literature on the role of cognitive constraints in the form of
level-k thinking (e.g., Huo and Takayama 2015, Qiu 2019, Iovino and Sergeyev 2020) for
macroeconomic dynamics. First, there is generally a strong positive correlation between the first-
order and higher-order beliefs of households. Second, cross-sectional means of the two are similar,
but the dispersion in higher-order beliefs is somewhat smaller. Third, the degree of higher-order
thinking varies significantly across households, but does not appear to be strongly correlated with
how they form or revise their higher-order beliefs about aggregate spending. However, we find little
evidence that differences in higher-order thinking are important in explaining the effect of inflation
expectations on consumption decisions. For example, there are few differences in how households
respond to information treatments with respect to their degree of higher-order thinking, which
suggests that the latter is not a primary source of differences in beliefs across households.

From a methodological point of view, we contribute to a small but budding literature that
uses RCTs to address macroeconomic questions. Much of this work has focused on how

information treatments lead to changes in inflation expectations (see Coibion et al. 2020 for a

4 Other potential solutions to the forward guidance include Angeletos and Lain (2018), who emphasize imperfect
common knowledge, and Afrouzi and Yang (2019) who also attempt to explain the forward guidance puzzle through
information frictions but do so by considering rational inattention in price-setting decisions rather than focusing on
consumption decisions.



survey). We are consistent with this literature in using information treatments to generate
exogenous variation in inflation expectations but go beyond it by then using this exogenous
variation in beliefs to study how household spending decisions change thereafter. In this sense, we
are much closer to more recent work that has focused on how exogenous changes in expectations
from information treatments affect actual decisions of economic agents (e.g. Coibion,
Gorodnichenko and Kumar 2018; Coibion, Gorodnichenko and Ropele 2020 for firms). To the
best of our knowledge, we are the first to do so in the context of household consumption decisions
and their relation to macroeconomic expectations. RCTs allow for clearer exogenous variation and
statements about causality than traditional identification strategies used in macroeconomic
analysis. Our results highlight the potential usefulness of this approach in identifying how
expectations translate into the economic decisions of households.

In Section 2, we describe the survey of Dutch households that was used to measure
expectations and outcomes. Section 3 discusses various household expectations measured by the
survey. The information treatments are described in Section 4, along with how they were
implemented as well as their effects on inflation expectations. Section 5 presents results on the
causal effects of inflation expectations on spending decisions of households, while Section 6

discusses the possible channels underlying the spending responses. Section 7 concludes.

2. Survey Design
We use data from the CentER Internet panel, which is sponsored by the Dutch National Bank (DNB)
and maintained by CentERdata at Tilburg University. The members of the panel are recruited
through face-to-face or telephone interviews. CentERdata provides respondents who are selected for
participation in the panel but who do not have a computer with Internet access with the necessary
equipment (for more details on the CentERdata panel, see Teppa and Vis 2012). The baseline survey
is conducted annually and collects detailed information on a range of demographic and economic
characteristics for a representative sample of Dutch-speaking households. In addition to the baseline
survey, respondents participate during the course of a year in special purpose surveys.

We designed such a special purpose survey providing random sub-groups of respondents
with different information treatments about inflation and asking a number of questions (pre- and
post-treatment) that are necessary for our analysis. We administered the special survey and the

information experiment to every panel participant aged 18 and older in April 2018. Participants



are invited to take the survey in the first week of each month. Those who do not respond receive a
reminder invitation and can fill in the survey in the second week of the month. Given that the
survey allows for contacting respondents at a high-frequency (i.e., monthly), we repeated (part of)
the survey in May, June and July 2018 in order to track changes in expectations and behavior in
the post-treatment period. All surveys are done online. Our dataset includes 2,187 adult
respondents from 1,843 households.’

The specific questions asked in each wave are in Appendix B. The first wave collected a
range of households’ expectations, both about the aggregate economy and their own economic
situation. It also included a randomized information treatment, which was followed by a few
additional questions. Subsequent waves targeted the behavior and expectations of the same
respondents to assess whether and how the information treatments affected their beliefs and
outcomes relative to the untreated control group. We describe the treatments in detail in Section 4.

Descriptive statistics about respondents are provided in Table 1. The average respondent
is 49 years old, and about half are women. Half of the respondents have either a college or
vocational education degree. The average net monthly household income is approximately €2,500
with a net financial wealth of €38,000, although the variance across respondents is very large for
both. Spending on durables is infrequent but large when it occurs: the average spending over three
months conditional on buying a durable good is €2,500 while the median is €500.

In addition to standard demographics, we collect information on various household
characteristics that can help us better understand the workings of forward guidance and other tools
based on the management of expectations. Specifically, we ask respondents to report how much
money they had in their checking and savings accounts and in cash on the day before their last regular
paycheck arrived (excluding fixed term deposits, stocks, bonds, mutual funds, or retirement accounts,
etc.). As discussed in Kaplan and Violante (2014), hand-to-mouth (liquidity constrained) consumers
do not carry liquid assets from period to period and thus, a hand-to-mouth consumer should have zero
liquid wealth just before receiving a paycheck. To the extent that liquidity constraints may be
important in how people are able to smooth their consumption after changes in expectations (e.g.,
McKay, Nakamura and Steinsson 2016), we should observe heterogeneous responses in consumer

spending for liquid and illiquid households. Table 1 reports three measures of liquid wealth just before

5 Because we sometimes observe more than one respondent per household, we will cluster all standard errors at the
household level. Our results are insensitive to restricting each household to one respondent.



receiving a paycheck: i) absolute amount in euro; ii) as a multiple of net monthly income; iii) as a
multiple of monthly (average over the previous three months) spending on non-durable goods. The
median amount is approximately €2,000, 0.88 of net monthly income, and 5 times their monthly
spending on non-durable goods. There is considerable variation in liquid wealth across households
(e.g., the interquartile range of liquid wealth is €11,800) and the distribution has a thick right tail.
Approximately, six percent of households reported zero liquid wealth just before receiving a regular
paycheck. Using high-frequency data generated by a financial aggregation and bill-paying
computer/smartphone application, Gelman et al. (2016) report that approximately 20 percent of U.S.
households have zero liquid wealth before receiving a regular paycheck. Kaplan and Violante (2014)
report a similar magnitude for U.S. households in the Survey of Consumer Finances.
Garcia-Schmidt and Woodford (2019) and Fahri and Werning (2019) suggest that constraints
in cognitive reasoning can also influence the reaction of households to policy announcements. To
quantify the importance of this potential channel, we construct two measures. First, we ask
respondents to play a game as in Nagel (1995) which measures the ability of consumers to eliminate
dominated strategies and thus allows us to quantify a level of reasoning for each respondent. We
describe the game and the results in Section 3.3 below. Second, we ask three standard questions on
financial literacy and take the count of correct responses as a measure of literacy.® On average,
consumers get a score of 2 (out of 3) with 44 percent of respondents answering all question correctly
and 16 percent of respondents answering all questions incorrectly. In their seminal work introducing
this literacy scale, Lusardi and Mitchell (2011), report that 30 (12) percent of the adult US population

answered all (no) questions correctly with an average of 1.8 (out of 3) correct answers.

3. Unconditional Properties of Households’ Expectations
3.1 Household Income and Spending on Durables and Non-Durables
Respondents are asked a wide range of forward-looking questions, both about their own

circumstances as well as their beliefs about aggregate economic conditions (translated survey

¢ The specific questions are:

a. “Suppose you had €100 in a savings account and the interest rate was 2% per year. After 5 years, how much do you
think you would have in the account if you left the money to grow: more than €102, exactly €102, less than €102?”
b. “Imagine that the interest rate on your savings account was 1% per year and inflation was 2% per year. After 1 year,
how much would you be able to buy with the money in this account: more than today; exactly the same, less than today?”
c. “Do you think that the following statement is ‘true’ or ‘false’? Buying a company stock usually provides a safer
return than a stock mutual fund.”



questions from each wave are in Appendix B). For example, after being separately asked about the
level of their spending on durable and non-durable goods over the previous three months, they are
asked to provide point forecasts about how much they expect to spend on each over each of the
following three months. This provides us with an anticipated level of monthly expenditures for
each type of spending. Households are then asked, using a distributional question, to characterize
the likely path of their household’s spending on non-durables as well as their income over the next
twelve months.” As documented in Table 2, respondents report that they expect their spending on
non-durable goods to rise by 1.33% on average over the next twelve months. There is significant
cross-sectional variation in this planned level of spending, however, with many reporting that they
expect their spending to rise or fall by much more than this. Respondents report expected changes
in their household net income which are very much in line: the average rise in expected income is
also about 1% with a similar amount of cross-sectional dispersion as for spending. There is a weak
positive correlation (p = 0.16) in individuals’ expectations of their future income and spending on
non-durables. The permanent income hypothesis suggests that respondents interpret most of their
income changes as transitory since spending on non-durables should primarily reflect permanent
income changes.

Because the questions regarding twelve-month-ahead forecasts of non-durable spending
and income are distributional, we can also measure the uncertainty associated with their forecasts.
The average uncertainty of individuals with respect to these two economic variables is close to but
somewhat smaller than the cross-sectional disagreement in each. Individuals who are more
uncertain about their future income also tend to be more uncertain about their future non-durable
spending, with a correlation of 0.55.

An unusual feature of the survey is that respondents were asked not only about their own
expected change in consumption but also about what they expected spending on non-durables to
be for the whole economy over the next twelve months, again via a distributional question. As
reported in Table 2, the average expectation of aggregate spending on non-durables is very close
to the average expectation across individuals of planned changes in personal non-durable
spending: 1.65% vs. 1.33% respectively. The dispersion in forecasts about aggregate non-durable

spending is somewhat lower than that for individual spending, as is uncertainty about each.

7 We fit generalized beta distributions to their reported distributions to measure mean and standard deviation of their
forecasts.



Individuals who anticipate larger increases in their spending generally anticipate higher spending
at the aggregate level as well, with a correlation of 0.54.

In addition to questions about expected aggregate spending, respondents were asked about
what they thought other households expected would happen to aggregate non-durable spending,
thereby measuring their higher-order belief about this variable. The average higher-order belief is
almost identical to the first-order belief at 1.79% vs. 1.65% respectively, but the former is associated
with significantly lower disagreement (cross-sectional standard deviation of 1.95 vs. 2.20
respectively) but somewhat higher uncertainty. There is again a strong positive correlation across
beliefs: individuals who expect themselves to spend more over the next twelve months also tend to

think that other households expect others to spend more, with a correlation of 0.41.

3.2 Inflation Expectations
After being asked about spending and income, respondents were asked about aggregate prices. First,
they were presented with a question asking about the percentage change in consumer prices over the
last twelve months. The median response was 2.0%, close to the actual rate of 1.2% in February 2018
(the most recent publicly available figure for inflation at the time of the first wave of the survey). At
the same time, there is a thick right tail in the distribution of perceived inflation so that the mean
response was 4.9%, with a cross-sectional dispersion of 10.0%. Approximately, five percent of
respondents perceive inflation to be greater than 20% with some respondents reporting 100%
perceived inflation over the previous twelve months. Because these extreme perceptions appear to be
outliers, we also compute moments robust to extreme observations: Huber-robust mean and standard
deviation are 2.2% and 1.3% respectively. This level of disagreement about recent inflation is
relatively low compared to other recent surveys of households. For example, Coibion, Gorodnichenko
and Weber (2021) report that the Huber-robust standard deviation of perceived inflation for U.S.
households during the same period is 2.6% with the median inflation perception of 3.0% (actual
inflation was 2.3%). The low level of disagreement about recent inflation as well as the fact that the
median belief about recent inflation is so close to actual inflation suggests that Dutch households were
relatively familiar with inflation dynamics compared to households in other countries.

Individuals were then presented with a distributional question about aggregate inflation

over the next twelve months. The average forecast was just under 2%, very close to the European
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Central Bank’s inflation target.® For comparison, the DNB was predicting inflation rates of 1.4%
in 2018 and 2.3% in 2019 for the Netherlands. In contrast, average inflation forecasts of households
in the U.S. at the time were well above those of professionals (Coibion, Gorodnichenko and Weber
2021). Disagreement about expected inflation across households was also comparably low, with a
cross-sectional standard deviation of the same order of magnitude as for aggregate spending.
Individuals report even less uncertainty about inflation than for aggregate spending. Not
surprisingly, there is a strong positive relationship between individuals’ perceived rates of inflation
and their predicted rates of inflation, with a (Huber-robust) correlation of 0.61, consistent with
other evidence for households (e.g., Jonung 1981).°

Unconditionally, there is little correlation between an individual’s perceived rate of inflation
and their predicted change in either personal non-durable consumption or aggregate non-durable
consumption (Huber-robust correlations are 0.09 and 0.14 respectively). At the same time, the
correlation between (pre-treatment) expected inflation and expected spending is stronger (column
(3) in Table 2): 0.25 for personal spending on non-durable goods and 0.37 for aggregate spending
on non-durable goods. Interestingly, expected inflation is only weakly correlated (0.12) with
expected personal net income. Uncertainty about expected inflation is strongly correlated with
uncertainty about income and spending variables (column (6) in Table 2).

One approach to estimating the effects of inflation expectations hews closely to these
correlations. For example, Bachmann, Berg and Sims (2015) consider whether individuals in the
Michigan Survey of Consumers are more likely to report that now is a good time to purchase big
ticket items when they expect higher inflation and find little such correlation. In contrast, we go
beyond this correlational approach and employ information treatments to generate exogenous

variation in inflation expectations to assess how these affect spending decisions.

33 Higher-Order Thinking

Garcia-Schmidt and Woodford (2019) and Fahri and Werning (2019) among others emphasize that
limited levels of reasoning may be an important determinant of weak consumption responses to
changes in interest rates as economic agents may fail to appreciate the power of general-

equilibrium effects. To explore whether the level of reasoning is related to the strength of consumer

8 Moments of expected inflation for various subgroups are presented in Appendix Table 1.
° Evidence for the Netherlands is reported in Christensen, van Els and van Rooij (2006).
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spending responses, we elicit respondents’ level of thinking as well as their higher-order beliefs
about consumer spending done by other Dutch households.

Following the earlier experimental literature (e.g., Nagel 1995, Nagel and Duffy 1997,
Camerer, Ho and Chong 2004), we ask households to participate in a “beauty contest” game. The
specific survey question was:

Please choose a number from zero to 100.

We will take your number as well as the numbers chosen by other participants to calculate
the average number. The winning number will be the number that is closest to two-thirds
(2/3) of the average number.

The participant who filled in the winning number will receive 500 euro (if more participants
have filled in the winning number, the 500 euro will be divided equally among the winners).

A k'™-level thinker provides the following guess g(k):

2

K
gk) = (g) X 50
As discussed in Nagel (1995) and subsequent literature, individuals with deeper levels of reasoning

should do more rounds of eliminating dominated strategies and thus pick a lower value of g (k).

Figure 1 reports the distribution of guesses, with red vertical lines indicating values of k, blue line
k
indicating responses one would observe if individuals pick @) X 50 (that is, people use (3/2)

rather than (2/3)), and the green line indicating @) X 100. The average value of the reported

guesses is 47 (standard deviation 22), which is a bit higher than the average reported in other
experiments outside labs (e.g., Camerer 1997).

Consistent with experimental evidence, we find lumps at the points that correspond to
various levels of thinking (50, 33, 22, etc.) but the distribution is not perfectly concentrated at these
points. Indeed, there is considerable variation outside these points and many individuals pick
dominated responses (e.g., anything that is greater than 66 is a dominated response). Usually, these
suboptimal responses are interpreted as level-0 thinking in the sense that this level would capture
a group of people who do not eliminate dominated strategies by failing to understand the rules of
the game. For example, Nagel (1995) classifies respondents who pick 50 or a greater number as
k = 0 thinkers. To differentiate this group from others, we classify a respondent as k = 0% if he

or she reports a guess in the (40,50] range and as k = 0 if he or she reports a guess in the (50,100]
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range. k = 1, 2, 3,4 includes everybody who reported a number in (30,40], (20,30], (10,20] and
(0,10] ranges, respectively.

Nearly 50 percent of respondents are classified as k = 0 with another 15 percent classified
as k = 0" (Table 3). We find that reported guesses differ by respondents’ sociodemographic
characteristics. For example, younger, more educated, more financially literate people tend to pick
lower values for their guesses, which correspond to higher levels of thinking.

In addition to eliciting a numerical response, we ask respondents to report their beliefs
about the distribution of numbers they think other participants are choosing. Specifically, the
[0,100] interval is split into ten equally sizes bins (e.g., [0,10), [10, 20) and so on) and respondents
are asked to assign a fraction of households who (they think) would provide a numerical response
for each bin. This question informs us about whether a chosen numeric response is consistent with
arespondent’s belief about choices of other participants in the game. In other words, a person may
pick 66 as his guess (a dominated strategy) because he believes that everybody else picks 100.

Panel A of Table 3 reports the perceived