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Abstract

Expectations and Uncertainty in the Macroeconomy

by

Carola Conces Binder

Doctor of Philosophy in Economics

University of California, Berkeley

Professor Yuriy Gorodnichenko, Chair

This dissertation consists of three chapters with a common theme of expectations and
beliefs in the macroeconomy. The first chapter introduces a micro-level measure of consumer
inflation uncertainty. Literature on cognition and communication documents that people use
round numbers as a communicative tool to convey uncertainty. I construct an uncertainty
measure that exploits consumers’ tendency to round their inflation forecasts to multiples
of five on the Michigan Survey of Consumers. I document cross-sectional and time series
properties of the measure and provide support for its validity. Mean inflation uncertainty
is countercyclical and positively correlated with inflation disagreement, inflation volatility,
and the Economic Policy Uncertainty Index. Inflation uncertainty varies more in the cross
section than over time, so a major benefit of this new measure is its cross-sectional dimension
which enables micro-level analysis of the relationship between uncertainty and consumption.
More uncertain consumers are more reluctant to spend on durables, cars, and homes, and
their spending attitudes are less sensitive to interest rates. The measure also has applications
to inflation dynamics and monetary policy. For example, the expectations of more-certain
consumers can be used to improve Phillips curve estimation.

The second chapter focuses on central bank communication with households. Transparent
communication with the general public is a stated goal of the Federal Reserve. While most
research has focused on central bank communication with financial markets, this paper
evaluates the effectiveness of Federal Reserve communication with the public at large. While
professional forecasters are attentive to Federal Reserve communications regarding the price
stability objective, including the announcement of a 2% inflation target, many households are
not. Consumers’ inflation expectations are weakly-anchored, especially among less-educated,
low-income, and female consumers. Anchoring has not improved notably since the late 1990s.
News and media data reveal that Federal Reserve communications are not widely propagated
through traditional or new media channels to the public and that that consumers do not
proactively seek information on monetary policy. Evidence collected from dozens of surveys
from the 1950s to 2014 exposes a lack of public awareness of the Federal Reserve and its
objectives and a decline in public opinion of central bankers.



2

The third chapter studies expectations in an important episode of economic history. Com-
peting interpretations of the Great Depression depend on the behavior of inflation expecta-
tions in the onset and recovery. A number of papers have examined whether the deflation
of 1930-32 was anticipated and when positive inflationary expectations reappeared. I review
and compare the various statistical, narrative, and market-based approaches that have been
used to estimate inflation expectations in the Great Depression era and supplement these
approaches with additional methods and narrative evidence. I introduce a new approach
using Phillips curve estimation. Reconciling the disparate findings of the previous literature,
I conclude that the deflation was mostly unanticipated until mid-1930 and that a regime
change occurred at the start of Roosevelt’s presidency, prior to monetary expansion.
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Chapter 1

Consumer Inflation Uncertainty

1.1 Introduction

The Great Recession has prompted a renewed effort to understand the causes and con-
sequences of economic uncertainty, which may deepen and prolong economic distress and
dampen the effects of macroeconomic policy. Households’ uncertainty about inflation, the
focus of this paper, has a variety of theoretical implications for consumer behavior and mone-
tary policy. For instance, inflation uncertainty implies uncertainty about real income, which
may reduce consumption through a precautionary savings channel. Inflation uncertainty also
implies uncertainty about the real interest rate, which may result in a slow, “hump-shaped”
response of consumption to monetary policy (Mackowiak and Wiederholt, 2011).

While there is no shortage of theories about why household inflation uncertainty matters
for the macroeconomy, empirical studies on this topic have been hindered by a lack of
household-level measures of inflation uncertainty (van der Klaauw et al., 2008). Uncertainty
is a feature of individual agents’ subjective beliefs, which we have a limited ability to observe.
The first contribution of this paper is the introduction of a historical, micro-level proxy for
household inflation uncertainty. The second is an analysis of key properties of household
inflation uncertainty, its negative association with durable goods consumption, and its role
in monetary policy and inflation dynamics.

Uncertainty refers to the spread of an individual agent’s subjective probability distribu-
tion over an outcome. Uncertainty is conceptually distinct from disagreement, which mea-
sures the dispersion of beliefs across agents (Zarnowitz and Lambros, 1987). The New York
Federal Reserve recently began conducting the Survey of Consumer Expectations (SCE),
which elicits consumers’ subjective probability distributions over future inflation, enabling
direct computation of consumer inflation uncertainty (Armantier et al., 2013). Unfortu-
nately, only a few months of survey data currently exist, so this data does not allow us to
study inflation uncertainty over a long time sample. Historical consumer surveys, notably the
Michigan Survey of Consumers (MSC), only provide consumers’ point forecasts of inflation.

While de Bruin et al. (2009) claim that “Surveys asking individuals for point predictions
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can at most convey some notion of the central tendency of their beliefs, and nothing about
the uncertainty they feel when predicting outcomes,” I posit that it is in fact possible to make
inferences about the uncertainty associated with point forecasts. I combine insights from
the fields of cognition, linguistics, and communication with a previously-unexplored feature
of the Michigan Survey data: the high prevalence of “round number” responses. Linguistic
theorists note that the use of a round number often signals more uncertainty than the use of
a non-round number. This observation is named the RNRI principle, for “Round numbers
suggest round interpretations” (Krifka, 2002).

After reviewing the multi-disciplinary literature on round numbers and the expression of
uncertainty, I discuss how this literature can be applied to Michigan Survey data. Survey
respondents must report their one-year-ahead inflation point forecasts as an integer. About
half of these integer forecasts are multiples of five. The RNRI principle suggests that the
multiple-of-five responses indicate more uncertainty, on average, than non-multiple-of-five
responses. Intuitively, if a consumer reports that her inflation expectation is 5%, this poten-
tially signals less precision than a response of 4% or 6%. A dummy variable that is positive if
a respondent’s forecast is a multiple of five could serve as a micro-level proxy for uncertainty.
However, this rough proxy can be refined: the association between rounding and uncertainty
may vary over time, and different round numbers may indicate different levels of uncertainty.

Hence, instead of a dummy variable, I construct an uncertainty proxy taking values
between zero and one. I assume that consumers that are sufficiently uncertain about their
inflation forecast round to a multiple of five when responding to the survey. Call these
consumers “type h,” for high uncertainty. Less uncertain consumers (“type l”) report their
forecast to the nearest integer, which may or may not be a multiple of five. If a consumer
provides a multiple-of-five response, we do not know for sure whether she is type h or l.
Responses in a given month come from a mixture of two distributions: one distribution of
type-h responses whose support is multiples of five, and another of type-l responses whose
support is integers. The mixture weight is the fraction of type-h consumers. For each
month, I estimate the parameters of each distribution and the mixture weight via maximum
likelihood. These estimates allow me to compute the probability that a consumer is type h
given her response and the survey date. This probability is a proxy for her uncertainty.

I then document basic properties of the proxy and provide evidence in support of its
validity. For example, more uncertain consumers make larger forecast errors and revisions.
The proxy displays similar demographic patterns as found by the New York Fed’s SCE in
2013. Namely, inflation uncertainty is lower for more educated, higher-income consumers.
Uncertainty is also lower among people with investments in the stock market.

Mean inflation uncertainty is countercyclical and is positively correlated with alternative
time-series proxies for uncertainty, including inflation disagreement, inflation volatility, and
the Economic Policy Uncertainty Index of Baker et al. (2012). The major benefit of this
new inflation uncertainty proxy in comparison to existing proxies is its micro-level dimen-
sion, which allows for cross-sectional as opposed to only time-series analysis. As Hsiao et al.
(2005) and Mian and Sufi (2010) discuss, micro-level data and techniques enable more rigor-
ous analysis of macroeconomic relationships compared to time series analysis. Uncertainty
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varies extensively in the cross section, so microdata is particularly important for studying
relationships between uncertainty and economic activity.

I use the micro-level proxy to study the link between inflation uncertainty and consump-
tion. Even controlling for demographics, macroeconomic conditions, and other expectational
variables, more uncertain consumers express less favorable attitudes toward spending on cars,
homes, and other durables, consistent with a precautionary savings channel. Though sta-
tistically significant, the negative association between inflation uncertainty and spending
attitudes is economically small. An aggregation exercise shows that even though inflation
uncertainty reached historically high levels in the Great Recession but only accounts for
about 2% of the decline in durables consumption during the recession. Aggregate inflation
uncertainty is negatively correlated with aggregate expenditures on durables, but this is
mostly because uncertainty rises and spending declines in recessions rather than because of
a strong direct relationship between them.

Heterogeneity in consumers’ inflation uncertainty also has implications for Phillips curve
estimation. In the New Keynesian Phillips curve, inflation depends on the inflation expec-
tations of the economy’s price setters. Expectations of professional forecasters are typically
used as a proxy for price setters’ expectations. Coibion and Gorodnichenko (2013) argue
that the mean expectations of consumers are in fact a better proxy. I show that the mean
inflation expectations of type-l (less uncertain) consumers prove to be a more useful proxy
than either the mean expectations of professional forecasters or of all consumers, enabling
improved Phillips curve estimation. Consumers that are very uncertain about inflation may
not play a role in the price-setting process, so their inflation expectations are less relevant
to inflation dynamics. Phillips curve predictions of inflation dynamics since the Great Re-
cession are most accurate when using the expectations of low-uncertainty consumers rather
than of all consumers or of professional forecasters.

The MSC asks consumers not only about their one-year-ahead inflation expectations
but also about their inflation expectations at the five- to ten-year horizon. I use this data
to construct a long-horizon inflation uncertainty proxy analogous to the one-year-horizon
proxy. Inflation uncertainty at longer horizons is a gauge of central bank credibility and
communications effectiveness (Cukierman, 1992; Mishkin, 2008; van der Klaauw et al., 2008).
If the public believes that the central bank is committed to price stability in the long run—
in particular, if inflation expectations are firmly-anchored around a long-run target— then
long-run inflation uncertainty should be low, and inflation uncertainty should decrease with
forecast horizon (Beechey et al., 2011). Short- and long-horizon uncertainty were similar
until the late 1980s. Since then, long-horizon inflation uncertainty has been lower than
short-horizon uncertainty and has not returned to the high levels of the early 1980s. In the
last two decades, however, long-horizon uncertainty displays no downward trend, despite
monetary policymakers’ efforts to enhance communication and transparency.

The paper is organized as follows. Section 1.2 discusses the association between round
numbers and uncertainty, and documents the prevalence of round number responses in MSC
inflation expectations data. Section 1.3 details the framework for constructing the new micro-
level proxy for consumer inflation uncertainty. Section 1.4 describes summary statistics and



CHAPTER 1. CONSUMER INFLATION UNCERTAINTY 4

properties of the micro-level proxy and time series properties of mean inflation uncertainty.
Section 1.5 explores the link between inflation uncertainty and consumption of cars, homes,
and other durables. Section 1.6 discusses implications for Phillips curve estimation. Section
1.7 discusses longer-horizon inflation uncertainty as an indicator of effective monetary policy
communication and expectations anchoring, and Section 1.8 concludes.

1.2 Round Numbers and the Expression of

Uncertainty

To construct a measure of inflation uncertainty, I rely on a documented association between
round numbers and uncertainty. First, I summarize the literature on round numbers and
their link with uncertainty. Then I document the prevalence of round number responses
in consumer survey data on inflation expectations and provide suggestive evidence that
consumers who round are on average more uncertain than consumers who do not.

Round Numbers in Cognition and Communication

Round numbers play a prominent role in communication and cognition (Albers and Albers,
1983). In communication theory and theoretical linguistics, quantitative expressions can be
interpreted as precise or imprecise. Round numbers—typically multiples of five in decimal
system societies— are used especially frequently to communicate imprecise meaning (Sigurd,
1988; Dehaene and Mehler, 1992; Jansen and Pollmann, 2001; Krifka, 2002). One might say
that “about 20” people attended a party if the exact number were unknown, but would
not say that “about 19” attended. This is the intuition behind the Round Numbers Suggest
Round Interpretation (RNRI) principle (Krifka, 2009).

Studies asking subjects to report estimated quantities find that round responses are
associated with imprecise estimates, or “The rounder the number, the less is known about the
subject matter” (Selten, 2002, p. 25). Baird et al. (1970) ask subjects to estimate the ratios
of visually presented lengths or areas. Subjects use multiples of 5 and 10 most frequently,
even though the true ratios do not favor round numbers. Huttenlocher et al. (1990) find that,
when asked to estimate the days elapsed since an event occurred, subjects have a tendency
to report round numbers, especially for events remembered with less precision.

In the finance literature, Harris (1991) finds that stock traders’ bids and offers are clus-
tered at round numbers, especially when market volatility is high, such as following the
October 1987 crash. Similarly, Zhao et al. (2012) find that cognitive limitations lead to limit
order clustering at round prices in the Taiwanese stock exchange. Investors who round have
worse performance. Herrmann and Thomas (2005) find that analysts’ forecasts of earnings
per share disproportionately occur in nickel intervals, especially for less-informed forecasters.
Shiller (2000) and Westerhoff (2003) claim that market participants with limited knowledge
anchor on round numbers when estimating fundamental values. Dechow and You (2012)
explain that financial analysts tend to round to the nearest nickel because “humans will
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round a digit when they are uncertain or unconfident about the exact numerical value of
that digit. In such cases rounding implicitly signals the lack of precision (p. 1).”

Rounding is documented in surveys of earnings, age, and other variables. Schweitzer and
Severance-Lossin (1996) show that the systematic nature of rounding on reported earnings
on the Current Population Survey affects commonly-calculated statistics such as median
earnings and measures of earnings inequality. Pudney (2008) finds that households’ reported
energy expenditures are heaped at round responses. Economic historians and demographers
have long known that self-reported ages in survey data exhibits heaping at multiples of five,
particularly when respondents have low numeracy (Zelnick, 1961; A’Hearn and Baten, 2009).
Self-reported body weight on the National Health and Nutrition Examination Survey is less
accurate for adults who report round numbers than for those who do not (Rowland, 1990).

On the expectations module of the 2006 Health and Retirement Study, the majority of
responses to questions about the subjective probability of a future event are multiples of
five. Manski and Molinari (2010, p. 220) note that respondents “may perceive the future as
partially ambiguous and, hence, not feel able to place precise probabilities on events. Thus,
a response of ‘30 percent’ could mean that a respondent believes that the percent chance of
the event is in the range [25, 35] but feels incapable of providing finer resolution.”

Rounding as an Indicator of Inflation Uncertainty

Round numbers are prevalent in the inflation expectations reported on the Michigan Survey
of Consumers (MSC), a nationally-representative telephone survey. Each monthly sample
of around 500 households consists of approximately 60% new respondents and 40% repeat
respondents surveyed six months previously. Microdata is available since 1978. Respon-
dents answer questions about their personal and financial characteristics and expectations,
including, “By about what percent do you expect prices to go (up/down) on the average,
during the next 12 months?” Respondents may give any integer response or a “don’t know”
response (see Appendix A.1 for more details.)

Histograms of consumers’ inflation expectations show heaping at multiples of five.1 Panel
A of Figure 1.1 displays the distribution of 219,181 forecasts between -10% and 25% from
January 1978 to December 2013.2 Panel B shows that inflation realizations (year-over-year
percent changes in the Consumer Price Index) do not clump around multiples of five. In an
average month, 48% of numeric survey responses are a multiple of 5, although only 10% of
inflation realizations are a multiple of 5. Quantitative tools for detecting digit preferences
confirm that heaping occurs at multiples of five and not at other values (see Appendix A.2.)

Panels C and D show the distribution of forecasts in one high inflation month and one
low inflation month. In January 1980, when the most accurate forecast would have been

1For professional forecasters, response heaping does not occur at multiples of 5%, but does occur at
multiples of 0.05% (Engelberg et al., 2009).

2Less than 1.5% of respondents choose a value outside the range of -10% to 25%; these extreme value
responses are recoded as “don’t know” responses as they likely indicate that respondent did not understand
the question or the concept of percent. Results are insensitive to choice of trimming procedure.
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Figure 1.1: Histograms of inflation expectations and realized inflation.

Notes: Panel A shows Michigan Survey inflation expectations pooled across all months. Panel B shows
monthly year-over-year CPI inflation, and Panels C and D show Michigan Survey responses in two particular
months.

12%, the most common response was 10%. More consumers chose 5% and 15% than any
nonround values. In January 2012, the most accurate forecast would have been 2%, but the
most common response was 5%.

Based on the literature on rounding, I assume that round responses are more likely to
indicate higher imprecision or uncertainty. Examination of forecast errors and revisions
supports this assumption. More uncertain forecasts should be associated with larger ex-post
errors and larger forecast revisions on average.3

Table 1.1 shows that indeed, round forecasts are associated with significantly larger ex-
post errors and revisions. Moreover, comparing round number forecasts to nearest non-
round number forecasts, so that magnitudes are similar, the multiple of five responses are
less accurate than neighboring responses: 4% and 6% forecasts have smaller mean squared
errors than 5% forecasts, etc. Multiples of five are unique in this regard; for example, 3%

3Bayes’ Rule suggests that the magnitude of a forecast revision conditional on new information is inversely
proportional to the precision of the prior.
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Table 1.1: Forecast errors and revisions for round and non-round forecasts.

t-statistic
Non-round Round for difference

Mean absolute error (percentage pts) 2.4 4.6 54
Root mean squared error (percentage pts) 3.5 6.1 46
Mean absolute revision (percentage pts) 2.5 3.9 43
“Don’t know” on second survey 4.0% 6.6% 15

Notes: Round forecasts are multiples of five while non-round forecasts are other integers. A respondent’s

forecast error is the difference between realized one-year-ahead CPI inflation and the respondent’s inflation

forecast. For a respondent who takes the Michigan Survey twice at a 6-month interval, the forecast revision

is the difference between her second survey response and her first survey response. t-statistics computed

using standard errors clustered by time period.

forecasts are not more inaccurate than 2% and 4% responses.
Survey respondents may give a “don’t know” (DK) response, which is also indicative of

uncertainty (Curtin, 2007; Blanchflower and Kelly, 2008). The final row of Table 1.1 shows
that people who choose a round response the first time they take the survey are more likely
than non-rounders to choose DK the second time. Similarly, of people who choose DK and
a numerical response on the second survey, 60.0% choose a round number, compared to
45.9% of people who choose a numerical response on both surveys (t-stat 22.5, clustered by
time). That rounding and providing DK responses are related behaviors provides further
evidence of an association between rounding and uncertainty. These indications that round
responses are associated with uncertainty are consistent with the literature in Subsection 1.2
and motivate the framework for constructing an uncertainty proxy in the next section.

1.3 Construction of Inflation Uncertainty Proxy

Michigan Survey of Consumers respondents provide integer forecasts for inflation. Respon-
dents quite frequently choose responses that are a multiple of five (M5). As discussed in
Section 1.2, these M5 responses are likely associated with higher uncertainty than non-M5
responses. A dummy variable taking value 1 for M5 responses and 0 for other integer re-
sponses could provide a simple proxy for inflation uncertainty. However, this proxy can be
refined: not all M5 forecasts are always equally likely to indicate uncertainty.

Suppose that each consumer i has some subjective probability distribution over future
inflation with mean fit and variance vit. Consumers with sufficiently high uncertainty—say,
vit above some threshold V—provide a survey response Rit that is the nearest multiple of five
to fit. Call these consumers type h, for high uncertainty. Consumers with lower uncertainty
provide a response Rit that is the nearest integer to Rit, which may or may not be a multiple
of five. Call these type l, for low uncertainty.

If we observe a non-M5 response, we know that vit < V , and the respondent is type l. If
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we observe an M5 response, we don’t know whether the respondent is type l or type h. We
can, however, estimate the probability that she is type h. This estimated probability, ζit,
provides a proxy for consumer i’s inflation uncertainty.

The probability ζit that i is type h can be estimated via maximum likelihood. Note that
the cross-sectional distribution of survey responses Rit in a given month is a mixture of two
probability mass functions (pmfs). One pmf is the responses Rit from the type-l consumers,
whose support is integers. The other pmf is the responses Rit from the type-h consumers,
whose support is multiples of five. The mixture weight is the share of type-h consumers. I
obtain maximum likelihood estimates of the mixture weight and the parameters of the two
pmfs, and use these estimates to compute the probability ζit that a respondent is type h.

Suppose that the cross section of forecasts fit from the type-h consumers is distributed
N(µht, σ

2
ht) and from the type-l consumers N(µlt, σ

2
lt). Then the pmfs φht and φlt of the cross

section of responses for types h and l are discretized normal distributions:4

φlt = P (Rit = j|i is type l) =

∫ j+.5

j−.5

1

σlt
√

2π
e

(x−µlt)
2

2σ2
lt dx, j = ...− 1, 0, 1, ... (1.1)

φht = P (Rit = j|i is type h) =

∫ j+2.5

j−2.5

1

σht
√

2π
e

(x−µht)
2

2σ2rt dx, j = ..− 5, 0, 5, ... (1.2)

In each month t, survey responses come from a mixture of the two pmfs, φt = λtφ
h
t +

(1 − λt)φlt, where the mixture weight λt is the fraction of numerical responses from type-h
consumers. Suppose there are N τ

t consumers of each type τ . We observe the total number
of numerical responses Nt = Nh

t +N l
t , but N l

t and N l
t are unknown, since M5 responses may

come from either type. Thus λt =
Nh
t

Nh
t +N

l
t

is unknown. The five unknown parameters of φt

are λt, µlt, µht, σlt, and σht. For responses {Rit}
N l
t+N

h
t

i=1 , the likelihood is:

L({Rit}
N l
t+N

h
t

i=1 |λt, µlt, µht, σlt, σht) = Π
N l
t+N

h
t

j=1 φt(Rit|λt, µlt, µht, σht, σlt). (1.3)

Figure 1.2 displays the maximum likelihood estimates with bootstrapped 95% confidence
intervals. The likelihood ratio test confirms that the five-parameter mixture distribution
fits the data significantly better than a two-parameter non-mixture distribution.5 Panel
D plots λt, the share of responses coming from type-h consumers, with the share of M5
responses. The two series have a correlation coefficient of 0.98, but λt is lower than the share
of M5 responses, with a mean of 0.34 versus 0.48, since not all M5 responses indicate high
uncertainty.

The probability ζit that consumer i is type h at time t depends on her response and the
parameters λt, µ

l
t, µ

h
t , σ

l
t,, and σht . If Rit is not a multiple of five, then ζt(Rit) = 0. If Rit is a

4As a robustness check, in Appendix A.1 I relax the normality assumption and instead use a distribution
with fatter tails. Resulting uncertainty estimates are not highly sensitive to the normality assumption.

5The mean log likelihood for the mixture distribution is -1290 compared to -1468 for the two-parameter
discretized normal distribution.
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Figure 1.2: Maximum likelihood estimates of mixture distribution parameters

Notes: Panels A, B, and C show maximum likelihood estimates of µlt, µht, σ
2
lt, σ

2
ht, and λt with bootstrapped

95% confidence intervals. See Equation (1.3). For visual clarity, estimates and confidence bands are HP-

filtered with smoothing parameter 14,400 and the trends are shown. Panel D plots λt, the share of responses

from type-h consumers, with the share of M5 responses.
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Figure 1.3: Estimates of uncertainty proxy ζit

Notes: Panel A plots the inflation uncertainty proxy for 5% and 20% responses over time: ζt(5) is the

probability that a consumer giving a 5% inflation forecast at time t is the highly uncertain type (type h),

and ζt(20) is the probability that a consumer giving a 20% forecast is type h. Panel B plots ζt(5) against

CPI inflation at time t, with quadratic fit and 95% confidence interval.

multiple of five, then ζit is some value between zero and one, given by Bayes’ rule:

ζit = ζt(Rit) = P (type h|Rit) =
P (type h)P (Rit|type h)

P (Rit)
=

λtφ
h
t (Rit)

λtφht (Rit) + (1− λt)φlt(Rit)
.(1.4)

Figure 1.3 displays some of estimates of the uncertainty proxy ζit. In Panel A, values of
ζit for responses Rit = 5 and Rit = 20 are plotted over time. Panel B plots ζt(5) against
inflation πt. When inflation is much higher or lower than 5%, ζt(5) tends to be higher,
meaning that responses of 5% are more likely to come from the high-uncertainty type. A
similar pattern appears for other values of Rit; ζt(10) is lower when inflation is near 10%,
for example.



CHAPTER 1. CONSUMER INFLATION UNCERTAINTY 11

Note that construction of the proxy does not require any assumptions about V , the
variance threshold above which agents round to a multiple of five. I estimate the probability
that each agent is the highly uncertain type, without the need for arbitrary restrictions on
the relative forecast variances of the high- and low-uncertainty types. In Appendix A.4,
I show that under additional assumptions, the disagreement of each group can be used to
estimate the mean uncertainty of each group following Lahiri and Sheng (2010). These
estimates imply that the average forecast variance of type-h consumers is about four times
greater than that of type-l consumers.

We have computed the uncertainty proxy ζit for consumers who provide a numerical
response to the inflation expectations question. Some number NDK

t of respondents decline
to give a numerical response to the inflation expectations question, and instead say they
don’t know, which, similar to rounding, indicates a high degree of uncertainty (see Curtin
(2007)). For these respondents, let ζit = 1. Let DKt be the share of don’t know responses
at time t, which has mean 10.5% and standard deviation 3.7%. Figure 1.4 plots DKt and
the share of numerical resposes coming from types h and l.

The mean of ζit at time t is the sum of the shares of “don’t know” responses and type-h
responses. Call this the inflation uncertainty index Ut:

Ut =
1

Nh
t +N l

t +NDK
t

Nt∑
i=1

ζit = (1−DKt)λt +DKt. (1.5)

The next section describes properties of both the micro-level uncertainty proxy ζit and the
inflation uncertainty index Ut.
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Figure 1.4: Inflation uncertainty index

Notes: The inflation uncertainty index is the estimated share of highly uncertain (type-h) consumers and

consumers giving a “don’t know” response. See Equation (1.5).

1.4 Properties and Validity of Uncertainty Proxy

This section describes summary statistics and properties of the inflation uncertainty proxy
and provides support for its validity. Higher inflation uncertainty is associated with larger
mean squared errors and larger forecast revisions. Demographic groups that tend to be
more financially literate—high-income, highly-educated, males, and stock market investors—
have lower average uncertainty, in line with findings from the New York Fed’s Survey of
Consumer Expectations. I also document time series properties of the inflation uncertainty
proxy and trace its historical evolution. Aggregate inflation uncertainty is countercyclical
and is positively correlated with other uncertainty proxies, including the Economic Policy
Uncertainty index, inflation volatility, and inflation disagreement.

Micro-Level Summary Statistics and Demographic Patterns

The inflation uncertainty proxy (ζit) has mean 0.42 and standard deviation 0.41 over 245,946
observations. A regression of ζit on time fixed effects has an R2 of just 0.06, indicating
that time series variation accounts for a relatively small share of the overall variation in
uncertainty. The majority of the variation comes from the cross section.

A valid proxy for uncertainty should exhibit several properties. More uncertain individ-
uals should on average make larger forecast revisions and errors. Uncertainty should also
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be persistent for individuals who take the survey twice, since individuals with better access
to information or more precise models of the inflation process should continue to have lower
uncertainty from one survey round to the next. Lahiri and Liu (2006) and van der Klaauw
et al. (2008) document individual-level persistence in inflation uncertainty in other surveys.
Table 1.2 verifies that ζit has these traits. The first two columns show that more uncertain
consumers make significantly larger errors and revisions, while the third shows that uncer-
tainty is persistent. When an individual takes the survey twice, her initial uncertainty is
predictive of her uncertainty six months later.6

Table 1.2: Properties of inflation uncertainty proxy ζit

(1) (2) (3)
Sq. Error Abs. Revision ζi,t+6

ζit 55.66*** 3.18*** 0.32***
(1.19) (0.06) (0.00)

Constant 5.10*** 2.10*** 0.25***
(0.55) (0.04) (0.00)

Observations 216381 75797 88553
R2 0.15 0.09 0.10

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust, time-clustered standard errors in parentheses. Sq.

error is the squared difference between realized CPI inflation and the respondent’s inflation forecast Rit.

Abs. revision is the absolute forecast revision of a respondent who takes the survey twice at a six-month

interval, |Ri,t+6 −Rit|.

Recent studies have elicited individual consumers’ expectations about future inflation
in the form of subjective probability distributions, or density forecasts. Density forecasts
allow direct computation of each respondent’s inflation uncertainty, typically defined as the
interquartile range of the respondent’s subjective probability distribution. Comparison of
the properties of ζit with measures of uncertainty derived from density forecasts provides
further support of the validity of ζit.

In particular, two projects at the New York Federal Reserve have collected consumers’
density forecasts of inflation: the Household Inflation Expectations Project (HIEP) in 2007-
2008, and the Survey of Consumer Expectations (SCE) since June 2013. Both the HIEP
and the SCE compare uncertainty by demographic group and find that inflation uncertainty
decrease with income and education (van der Klaauw et al., 2008; Armantier et al., 2013).
HIEP results also show that uncertainty is higher for females than for males, higher for singles
than for married people, lower for respondents who are responsible for their household’s
investments, and decreasing in financial literacy.

6With time fixed effects, the R2 for columns (1) through (3) are 0.18, 0.10, and 0.14, and the coefficients
on ζit are 54.0, 2.6, and 28.5.
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Demographic patterns in uncertainty revealed by the HIEP and SCE are shared by ζit.
Table 1.3 summarizes differences in inflation expectations, rounding behavior, and uncer-
tainty across demographic groups from the MSC. The first two columns display the fraction
of multiple of five responses and “don’t know” (DK) responses by group. The third and
fourth columns display the mean error and root mean squared error for each group, and the
fifth is the mean of ζit, or the share of type-h and DK respondents. The mean of ζit is lower
for people with higher income and educational attainment and for males. Uncertainty varies
non-monotonically by age, with youngest and oldest respondents most uncertain. Though
the MSC does not test financial literacy, questions about stock market investments and
homeownership added to the survey in 1990 are correlated with financial literacy (van Rooij
et al., 2011). Large-scale investors (in the top decile) are most certain, followed by smaller
scale investors and non-investors. Uncertainty is also lower among homeowners.

To formally test for differences in ζit between demographic groups, in Table 1.4, ζit
is regressed on demographic variables and time fixed effects. Income, education, gender,
marital status, geographic region, and race are all statistically significant. Coefficients on
income, education, gender, and marital status are of the sign suggested by HIEP and SCE
findings. The positive coefficient on the female dummy variable is also in line with findings
that women are less knowledgeable about inflation than men on average (Lusardi, 2008).
Coefficients on the linear and quadratic age terms imply that uncertainty is minimized at
age 42, near prime working age.

I also include a married*female interaction term in the regression. Married women are
less likely than single women to be primary financial decision-makers in their households
(?). The positive coefficient on the interaction term implies that while married men have
lower inflation uncertainty than single men, married women have higher inflation uncertainty
than single women, consistent with the HIEP finding that inflation uncertainty is lower for
respondents who are primarily responsible for their household’s investments.

The regression in Table 1.4 also includes a government opinion variable that takes values
1, 0, or -1 if the respondent’s opinion of government policy is favorable, neutral, or neg-
ative. The negative coefficient on this variable implies that consumers with less trust in
the government have higher inflation uncertainty, perhaps because they have less confidence
in policymakers’ ability or desire to stabilize inflation. Good news and bad news dummy
variables that are positive if the respondent reports hearing good news or bad news about
business conditions both have negative coefficients. Consumers who hear any news about
business conditions may be more informed about the economy or more attentive to economic
statistics, and hence less uncertain about inflation.

The results in Tables 1.3 and 1.4 also supplement a larger literature on how the inflation
expectations formation process varies across demographic groups (Bryan and Venkatu, 2001;
Souleles, 2004; de Bruin et al., 2010). The degree of access to information and the ability to
process information varies with socioeconomic and demographic characteristics (Pfajfar and
Santoro, 2008).
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Table 1.3: Expectations and uncertainty by demographic group

Mult. 5 DK Error RMSE ζ Observations
All 44% 11% 0.33 4.9 0.42 245,946
Bottom Income Tercile 46% 16% 1.19 5.5 0.49 56,975
Middle Income Tercile 45% 8% 0.77 4.8 0.39 69,812
Top Income Tercile 43% 5% 0.29 4.2 0.34 82,710
Non College Grad 45% 13% 0.31 5.3 0.45 85,139
College Grad 41% 6% 0.38 4.2 0.34 157,539
Male 40% 6% -0.04 4.4 0.34 109,920
Female 46% 15% 0.66 5.4 0.48 135,355
Age 18-29 47% 8% 0.18 5.3 0.42 46,286
Age 30-64 43% 9% 0.38 4.8 0.39 151,704
Age 65-97 43% 19% 0.32 5.1 0.49 47,956
No Investments 43% 18% 1.57 4.9 0.49 38,891
Small or Medium Investor 42% 6% 0.98 4.2 0.35 41,800
Large Investor (Top Decile) 36% 4% 0.37 3.4 0.28 5,190
Non Homeowner 42% 14% 1.30 4.7 0.43 32,070
Homeowner 41% 10% 1.05 4.3 0.37 102,067

Notes: Mult. 5 and DK are the percent of respondents giving multiple of five or don’t know responses,

respectively. Error is the mean forecast error, RMSE the root mean squared forecast error, and ζ is the

mean of the uncertainty proxy ζit.

Time Series Properties and Correlations

The inflation uncertainty index Ut has mean 0.41 and standard deviation 0.10 over 432
months of data. The autocorrelation coefficient is 0.91. Uncertainty was high in the recession
of 1981-82, when inflation averaged 7.6% and the index averaged 0.57. Uncertainty declined
during the Volcker disinflation, but rose again slightly during the early 1990s recession.
Newspapers from that period describe inflation uncertainty caused by both the recession and
the possible implications of the Gulf War on oil prices.7 The index declined after the war.
The minimum value, 0.21, occurred in May 1997, when both inflation and unemployment
had been low and steady for months. Uncertainty rose sharply in the 2001 and 2007-2009
recessions, reaching highs of 0.64 in November 2001 and 0.71 in February 2009.

7The Wall Street Journal, for example, reported that “if the war is short and successful, there is likely to
be a bounceback in the economy when the uncertainty ends. If the Fed in the meantime has tried to drown
out the downturn with easy monetary policy, the central bank may face a new inflation threat.” (“War or
Recession, the Fed Won’t Panic,” January 23, 1991, p. A12.) A Washington Post article titled “How Long?
How Deep?” captured the uncertainty surrounding how the war would unfold, its effects on oil prices and
inflation, and how aggressively the Fed would respond. (January 27, 1981, p. H1.)
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Table 1.4: Inflation uncertainty ζit regressed on demographic, opinion, and news variables

(1)
ζit

log Real Income -0.036*** (0.002)
Education -0.013*** (0.000)
Female 0.096*** (0.003)
Married -0.014*** (0.003)
Married Female 0.022*** (0.003)
Age -0.004*** (0.0003)
Age Squared 0.00005*** (0.000003)
West Region -0.009*** (0.003)
Northeast Region 0.020*** (0.002)
South Region 0.005** (0.002)
White, non-Hispanic -0.041*** (0.005)
African-American -0.003 (0.006)
Hispanic 0.047*** (0.007)
Opinion of Government -0.011*** (0.002)
Good News -0.038*** (0.002)
Bad News -0.011*** (0.002)
Observations 218066
R2 0.123

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust time-clustered standard errors in parentheses.

Regression includes time fixed effects. Variable descriptions in Appendix Table A.2.

The convergent validity of a measure is the degree to which it is related to other measures
to which theory suggests it should be related, and can be established using correlation
coefficients (Campbell and Fiske, 1959). Figure 1.5 plots Ut with theoretically-related time
series. Correlation coefficients are of the sign suggested by theory. First, Panel A plots
the inflation uncertainty index along with the level of inflation. Ball (1992) hypothesizes
that when inflation is low, the public knows that policymakers would like to keep it low,
so inflation uncertainty is also low. When inflation is high, the public does not how willing
policymakers will be to try to disinflate at the risk of causing a recession, thus uncertainty
is high. Low inflation means maintaining the status quo, while high inflation means possible
policy action. Inflation uncertainty and inflation were high in the late 1970s and early 1980s.
The positive correlation between inflation uncertainty and inflation, with Granger-causality
running from inflation to inflation uncertainty,8 is in line with the Ball hypothesis.

Since the Great Moderation, the data suggest a modification of Ball’s hypothesis. Very

8A bivariate vector autoregression with three lags of inflation and the inflation uncertainty index finds
that inflation Granger causes inflation uncertainty (p = 0.01). Lag order was selected by the AIC.
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Figure 1.5: Inflation uncertainty index with related time series

Notes: Correlation coefficients (ρ) in subtitles. Gray bars denote NBER recessions. Economic Policy

Uncertainty Index from Baker et al. (2012). Disagreement is cross-sectional interquartile range of MSC

inflation forecasts. Volatility is centered 3-year rolling variance of inflation.
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low inflation is also associated with high uncertainty. Ball’s basic reasoning still applies.
Inflation that is too low can be just as undesirable as inflation that is too high. When
inflation is very low, policymakers will likely act, but the timing, type, and size of the action
are sources of uncertainty. Around 1990, the idea that the Federal Reserve had an implicit
2% inflation target came into discussion (Taylor, 1993). The Federal Reserve made this goal
explicit in January 2012. Inflation uncertainty is more strongly correlated with |πt − 2|, the
absolute deviation of inflation from 2%, than with the level of inflation πt. The correlation
between |πt − 2| and Ut is 0.57, compared to 0.44 between πt and Ut. Since 1990, the
correlation between |πt− 2| and Ut is 0.20, compared to -0.27 between πt and Ut. Deviations
of inflation from its target level—either above or below—correspond to high uncertainty.

Panel B of Figure 1.5 plots the inflation uncertainty index with the unemployment rate.
The positive correlation indicates that inflation uncertainty is countercyclical, in line with
theory. Bachmann et al. (2012) hypothesize that recessions endogenously generate uncer-
tainty by reducing the opportunity cost to firms of price mistakes, thus encouraging price ex-
perimentation. Price experimentation increases the dispersion and volatility of price changes,
increasing uncertainty. The real options literature predicts countercyclical uncertainty with
causation running in the reverse direction. With non-convex adjustment costs, high uncer-
tainty discourages irreversible investment and hiring decisions (Bloom, 2009). Professional
forecasters’ uncertainty has been shown to be countercyclical (Rich et al., 2012).

The remaining panels plot the inflation uncertainty index Ut with commonly-used uncer-
tainty proxies, beginning with the Economic Policy Uncertainty index (EPU) of Baker et al.
(2012) (Panel C). The EPU is based on newspaper coverage of policy uncertainty, tax code
provisions due to expire, and professional forecaster disagreement.9 The EPU does not mea-
sure inflation uncertainty specifically, but does capture monetary policy-related uncertainty
and forecaster inflation disagreement, so its positive correlation with Ut makes sense.

Panel D shows that the index is strongly correlated with inflation disagreement, the cross
sectional interquartile range of consumers’ point forecasts. Uncertainty and disagreement
are theoretically related, but distinct (Lahiri and Sheng, 2010). It is possible, for example,
for consumers to provide similar point forecasts, so that disagreement is low, even while
consumers are very uncertain about their individual point forecasts. Disagreement is an
aggregate measure only, while at any given time, uncertainty may vary across consumers.10

Thus, measures of disagreement are limited to use in time series analysis, while measures of
uncertainty can be used in micro-level analysis.

Researchers have used professional forecasters’ density forecasts to study whether dis-
agreement is a useful proxy for average uncertainty, with conflicting findings (Zarnowitz and
Lambros, 1987; Lahiri and Liu, 2006; Boero et al., 2008; Rich and Tracy, 2010). Boero et al.
(2014) find that for professional forecasters, disagreement is a useful proxy for average un-
certainty in times of macroeconomic turbulence, when disagreement and uncertainty exhibit
large fluctuations, but that low-level high-frequency movements in disagreement and average

9EPU data and documentation available at http://www.policyuncertainty.com/us monthly.html.
10See Appendix A.4 for more on the relationship between uncertainty and disagreement.
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Figure 1.6: Inflation uncertainty and the absolute deviation of inflation from 2%

Notes: Both series shown as centered seven-month moving average.

uncertainty are not strongly correlated. For consumers, similarly, inflation disagreement and
mean uncertainty are positively correlated, but the correlation is weaker when disagreement
is relatively low and stable. Before 1990, the correlation between the inflation uncertainty
index and disagreement is 0.91, while from 1990 to 2007 it is just 0.51. From 2008 to 2013
the correlation is 0.77.

The volatility or conditional volatility of inflation is another common proxy for inflation
uncertainty (Fountas and Karanasos, 2007). Orlik and Veldkamp (2012) explain that the
variance of the innovations from a GARCH model woud be equivalent to uncertainty only
if agents knew the true inflation process and its true parameters. Thus uncertainty and
volatility are likely to be correlated, but are distinct concepts. The inflation uncertainty
index is positively correlated with inflation volatility (Panel E).11

The countercyclicality of the inflation uncertainty index and its correlation with the EPU,
inflation disagreement, and inflation volatility support the convergent validity of the proxy.
A significant advantage of the rounding-based uncertainty proxy compared to existing proxies
is its micro-level dimension which is useful for empirical analysis of the role of uncertainty
in the economy. For example, Panel F shows a negative correlation between the inflation
uncertainty index and real durables expenditures. The next section uses the micro-level
uncertainty proxy to investigate the negative association between inflation uncertainty and
consumption in more detail.

11In the figure, inflation volatility is defined as the three-year rolling variance of inflation, but positive
correlations are also found for alternative definitions of volatility, including conditional volatility.
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1.5 Inflation Uncertainty and Consumption

The links between inflation uncertainty and real economic activity are, in general, theoreti-
cally ambiguous (Cecchetti, 1993; Berument et al., 2005; Grier and Grier, 2006). Empirical
studies, mostly relying on time series uncertainty proxies, typically find a negative associa-
tion between inflation uncertainty and real activity (Jansen, 1989; Evans and Wachtel, 1993;
Davis and Kanago, 1996; Grier and Perry, 2000; Elder, 2004). The empirical evidence is
mixed, however, with some studies finding no relationship or a positive relationship between
inflation uncertainty and real activity (McTaggart, 1992; Clark, 1997; Barro, 1998).

On the consumer side, inflation uncertainty may influence intertemporal decisions. In-
flation uncertainty implies uncertainty about real income and about the real rate of return
on saving, which have opposite effects on intertemporal allocation (Kantor, 1983). The pre-
cautionary savings literature predicts that higher uncertainty about future income increases
buffer-stock saving and reduces consumption (Leland, 1968; Kimball, 1990; Lusardi, 1998;
Carroll, 2004). In contrast, uncertainty about the real rate of return makes saving less attrac-
tive for risk averse consumers. A simple model in Appendix A.5 clarifies how the coefficient of
relative risk aversion determines whether saving increases or decreases with inflation uncer-
tainty. In a neoclassical growth model in which money is introduced with a cash-in-advance
constraint, Dotsey and Sarte (2000) show that inflation uncertainty increases saving.

Durable consumption, in particular, likely depends on households’ uncertainty (Bertola et
al., 2005; Knotek and Khan, 2011). For example, Romer (1990) links uncertainty associated
with the stock market crash to the decline of durable consumption in the Great Depression.
Durable purchases are costly to reverse because of the lemons problem and transaction costs
(Akerlof, 1970; Mishkin, 1976; Knotek and Khan, 2011). Uncertainty increases the real
option value of waiting to make a decision that is costly to reverse (Bernanke, 1983; Dixit
and Pindyck, 1993; Bloom et al., 2007; Baker et al., 2012; Leduc and Liu, 2012; Bloom et
al., 2013). The effects of inflation uncertainty on housing are especially complex because
of particular features of mortgage financing (Lessard and Modigliani, 1975; MacDonald and
Winson-Geideman, 2012; Piazzesi and Schneider, 2012).

Greater understanding of the relationship between uncertainty and consumption of durables
is important because durable consumption is volatile and procyclical, and large declines in
durable consumption may prolong recessions (Petev and Pistaferri, 2012). Mankiw (1985,
pg. 353) notes that “Understanding fluctuations in consumer purchases of durables is vital
for understanding economic fluctuations generally.” As we saw in Figure 1.5, the inflation un-
certainty index is negatively correlated with expenditures on real durables. The index is also
negatively correlated with purchases of cars and homes (Table 1.5). In the next subsection,
the micro-level inflation uncertainty proxy is used to study of the theoretically ambiguous
relationship between inflation uncertainty and consumer behavior. Next, the proxy is used
to study the interest rate sensitivity of consumption under uncertainty.
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Table 1.5: Correlation between consumer inflation uncertainty index Ut and aggregate
spending series

Correlation with Ut
Real Durables Growth Rate -0.40
Car Sales -0.52
Home Sales -0.24

Notes: Monthly time series with 432 observations. Variable descriptions in Table A.1.

Inflation Uncertainty and Durable Spending Attitudes

Respondents to the Michigan Survey are asked, “About the big things people buy for their
homes–such as furniture, a refrigerator, stove, television, and things like that. Generally
speaking, do you think now is a good or a bad time for people to buy major household
items?” Questions about cars and homes are similar (see Appendix A.1). Dummy variables
DURit, CARit, and HOMit take value 1 if consumer i says it is a good time to buy durables,
cars, or homes, respectively. All have means of about two-thirds (Table 1.6, Part A).

Bachmann et al. (2013) show that consumers’ responses to these spending attitude ques-
tions are positively correlated with actual expenditures. They use probit models to investi-
gate the relationship between inflation expectations and spending attitudes and find a small
negative coefficient on expected inflation—discouraging for the prospect of policies designed
to engineer higher inflation expectations to boost consumption. Since spending attitudes
are theoretically related to not only the level of expected inflation, but also to inflation
uncertainty, I include the inflation uncertainty proxy ζit in similar probit models.

First, to quantify the relationship between mean reported spending attitudes (DURt,
CARt, and HOMt) and actual aggregate spending on cars, home, and durables, I regress
aggregate spending on mean spending attitudes and a time trend:

ln(Durables Spendingt) = α + βDURt + γt, (1.6)

and similarly for cars and homes (data descriptions in Appendix Table A.1). The estimated
coefficients β̂ are positive and highly statistically significant (Table 1.6, Part B).

Next, I run probit regressions of CARit, HOMit, and DURit on inflation uncertainty ζit,
inflation point forecasts πeit, and a vector Xit of controls.12 Let Φ denote the cumulative
distribution function of the standard normal distribution. The probit model takes the form:

Pr(DURit = 1|ζit, πeit, Xit) = Φ(β0ζit + β1π
e
it +X ′itβ2) (1.7)

In Bachmann et al.’s baseline specification, the vector of control variables Xit includes
demographic variables, macroeconomic variables (such as inflation, unemployment, and a

12The regressions include generated regressors. Under the null hypothesis that the coefficient on a gener-
ated regressor is zero, standard errors do not need to be adjusted for generated regressors (Pagan, 1984).
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zero lower bound dummy variable), and idiosyncratic expectations/attitude variables from
Michigan Survey questions that ask consumers about their personal financial situation, in-
come expectations, interest rate and unemployment expectations, and opinion of government
policy. I use similar variables, listed in Appendix Table A.2, in my baseline specification.
Estimation results are summarized in Table 1.6, Part C. Coefficients on both inflation uncer-
tainty and expected inflation are negative and statistically significant. The reported marginal
effects are the change in probability of having a favorable spending outlook for a one unit
increase in inflation uncertainty or a one percentage point increase in expected inflation.

Using the coefficients β from the regression in Equation 1.6, the marginal effects of ζit
on spending attitudes can be translated into back-of-the-envelop estimates of the decline in
spending on cars, home, and durables associated with an increase in inflation uncertainty. If
all agents were the low uncertainty type (type l), the mean of DUR would be 3.1 percentage
points lower compared to if all agents were the high uncertainty type (type h). Correspond-
ingly, real durable expenditures would be about 2.2% lower. Similarly, car sales and home
sales would be about 2.0% and 4.8% lower, respectively. These figures, while non-negligible,
are relatively small. For example, in January through Novemer 2007, prior to the start of
the Great Recession, the mean of ζ was 0.38, and car sales averaged 16.1 million per year.
During the recession, the mean of ζ was 0.63, and car sales averaged 12.0 million per year.
In an accounting sense, the increase in inflation uncertainty accounts for roughly 2% of the
decline in auto sales, and similarly small contributions to durables and home sales.

I conduct a variety of alternative specifications and robustness checks, detailed in Ap-
pendix A.6. Results are robust to restricting the time sample to exclude the early 1980s
or the Great Recession, omitting all or some of the control variables in Xit, including gas
price expectations as a control variable, omitting πeit from the regression, or using a linear
probability model. These have minimal impact on the marginal effect of ζit, which remains
negative and statistically significant. Following Bachmann et al., I also use a control func-
tion approach described by Wooldridge (2002) to address potential omitted variable bias and
measurement error. Under the control function approach, the marginal effect of ζ is larger
in magnitude, suggesting that measurement error biases the estimates toward zero in the
baseline.

Respondents to the Michigan Survey provide a variety of reasons for their favorable
or unfavorable spending attitudes. Some reasons are not closely related to inflation. For
example, some respondents mention particular new features of cars or concerns with safety
or pollution that explain their desire to buy. Other responses are directly related to inflation
expectations. Respondents commonly report a desire to buy in advance of rising prices.
Let DUR BAit be a dummy variable that takes value 1 if respondent i reports a favorable
attitude toward spending on durables and cites a desire to buy in advance of rising prices.
Define CAR BAit and HOM BAit analogously. About 22% of consumers report a desire to
buy durables, cars, and/or homes in advance of rising prices. I modify the probit model of
Equation (1.7) to use DUR BAit as the dependent variable:

Pr(DUR BAit = 1|ζit, πeit, Xit) = Φ(β0ζit + β1π
e
it +X ′itβ2) (1.8)
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Table 1.6: Spending attitudes, aggregate spending, and inflation uncertainty

DUR CAR HOM
A. Mean spending attitudes
Percent favorable responses 71% 64% 67%
B. Spending attitudes and aggregate spending: Equation (1.6)

Coefficient β̂ 0.71*** 1.01*** 1.03***
(0.03) (0.07) (0.12)

Observations 432 432 432
R2 0.90 0.40 0.15
C. Spending attitudes, inflation uncertainty, and expected inflation: Equation (1.7)
Marginal Effect of Inflation uncertainty -3.1%*** -2.0%*** -4.7%***

(0.37%) (0.34%) (0.37%)
Marginal Effect of Expected inflation -0.02% -0.29%*** -0.16%***

(0.03%) (0.03%) (0.03%)
D. Buying in advance of rising prices: Equation (1.8)
Marginal effect of inflation uncertainty -2.8%*** -2.1%*** -1.5%***

(0.23%) (0.19%) (0.20%)
Marginal effect of expected inflation 0.49%*** 0.24%*** 0.20%***

(0.02%) (0.02%) (0.02%)

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust, time-clustered standard errors in parentheses. The

marginal effect is the change in probability (in percentage points) of having a favorable spending outlook

for a one unit increase in inflation uncertainty or a one percentage point expected inflation, with remaining

variables set to their means. Complete regression output in Appendix A.6.

The marginal effects of ζit and πe are shown in Table 1.6, Part D.13 Note that the marginal
effect of πe is positive and statistically significant. The desire to buy in advance of rising
prices does increase with expected inflation. This is more in line with the predictions of
the theory motivating Bachmann et al.’s study. The desire to buy in advance of rising
prices decreases with inflation uncertainty. A consumer who expects high inflation with high
certainty is most likely to report a desire to buy in advance of rising prices.

Uncertainty and Interest Rate Sensitivity

Consumer spending on durables, cars, and especially homes is typically quite interest-rate
sensitive (Bernanke, 1995; Erceg and Levin, 2002; Taylor, 2007). The sensitivity of consumer
durables spending and and business investment to interest rates usually facilitates the ability
of monetary policy to influence real activity, but in the recent recovery, reduced sensitivity

13For more details, see Appendix Tables A.9 and A.10.
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to interest rates has weakened the effectiveness of the Federal Reserve’s accommodative
monetary policy stance (Zandweghe and Braxton, 2013).

Macroeconomic uncertainty has been posited as a reason for this diminished interest
sensitivity. Bloom (2013) notes that the interest-elasticity of investment is smaller in times of
high uncertainty, making monetary and fiscal stabilization tools less effective. Bloom (2009)
also notes that in times of high uncertainty, firms require a large reduction in interest rates
to leave their marginal investment decisions unchanged since uncertainty increases the value
of postponing decisions that are costly to reverse. For consumers, similarly, since durables
purchases are costly to reverse, a highly-uncertain consumer may be less rate-sensitive and
require a larger reduction in interest rates in order to prompt a major purchase. Mackowiak
and Wiederholt (2011) show that if consumers are more uncertain about the real interest
rate, the response of consumption to monetary policy is slower. Since uncertainty about
inflation implies uncertainty about the real interest rate, the response of consumption to
monetary policy should be muted for consumers with high inflation uncertainty.

The uncertainty proxy allows me to study interest rate sensitivity under uncertainty
empirically. The Michigan Survey asks consumers to state why they think it is a good or
bad time to spend on homes, cars, and durables. They commonly mention interest rates,
especially for the homebuying question. Of those who say it is a good time to buy a home,
53% cite low interest rates as a reason. Of those who say it is a bad time to buy a home, 41%
cite high rates. Overall, 57% of consumers mention interest rates in response to at least one
of the spending questions. If a consumer mentions interest rates as a reason for her spending
attitudes, this indicates that rates are salient to her spending decisions.

Consumers’ mentions of interest rates vary with inflation uncertainty ζit. Most relevant
to the recent recovery, consumers with high inflation uncertainty are less likely to mention
low rates as a reason for favorable spending attitudes. Since 2009, the Federal Reserve
has maintained very low rates, and 48% of consumers mention low interest rates in their
explanations of spending attitudes. For consumers with ζit ≤ 0.5, 54% mention low rates,
while for consumers with ζit > 0.5, only 42% mention low rates. Controlled probit regressions
in Appendix A.6 find that compared to a low-uncertainty consumer (ζit = 0), a highly
uncertain consumer (ζit = 1) is 6.8 percentage points less likely to mention interest rates.

Another way to guage consumers’ interest rate sensitivity is to use the rotating panel
to observe changes in interest rate mentions when the interest rate changes. Let Rit be the
sum of consumer i’s mentions of high interest rates minus the sum of her mentions of low
interest rates. Rit ranges from -3 to 3. For example, if i mentions low interest rates for cars
and homes but makes no mention of interest rates for other durables, then Rit = −2. Let
rtt be some measure of the interest rate at time t and consider a regression of the form:

∆Rit = β0 + β1∆rtt + β2∆rt ∗ ζit + β3ζit (1.9)

We expect β1 to be positive: consumers should be more likely to mention high rates when
rates increase and to mention low rates when rates decrease. If the coefficient β2 on the
interaction term is negative, then interest sensitivity is lower for more uncertain consumers.
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Table 1.7: Inflation uncertainty and interest rate sensitivity

(1) (2) (3)
∆R ∆R ∆R

ζ 0.004 -0.060*** -0.006
(0.013) (0.022) (0.017)

∆ Fed funds rate 0.152***
(0.017)

∆ Fed funds rate * ζ -0.063***
(0.010)

∆ Real rate 0.009***
(0.002)

∆ Real rate * ζ -0.011***
(0.002)

MP Shock 0.199***
(0.034)

MP Shock * ζ -0.070***
(0.027)

Observations 88553 75797 76763
R2 0.024 0.001 0.007

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust time-clustered standard errors in parentheses. See

Equation (1.9).

The regression output in Table 1.7 shows that this is indeed the case. I use three alter-
native interest rates for rtt. In the first column, rtt is the federal funds rate. In Column
(2), rtt is a measure of the real interest rate given by the federal funds rate minus expected
inflation πeit. In Column (3), ∆rtt is a monetary policy shock (MP shock), defined as the
sum of six lags of the Romer and Romer (2004) monetary policy shock.14 In Column (1), β2
is nearly half the size of β1, which implies that type-h (ζit = 1) consumers are about half as
sensitive as type-l (ζit = 0) consumers to changes in the federal funds rate. The magnitudes
of the coefficients in Column (2) imply that unlike type-l consumers, type-h consumers are
not sensitive to changes in real interest rates. Coefficients in Column (3) imply that type-h
consumers are about two-thirds as sensitive to monetary policy shocks as type-l consumers.

These results indicate that interest rates are less salient for consumers who are very
uncertain about inflation when they make spending decisions. Monetary policy, therefore,
may be less effective when consumer inflation uncertainty is high. This finding is supportive
of continued central bank efforts to improve communication, credibility, and well-anchored

14Romer and Romer identify exogenous monetary policy shocks as innovations to the federal funds rate
that are uncorrelated with the Fed’s Greenbook forecasts generated prior to each FOMC meeting. The shock
series is updated in Coibion and Gorodnichenko (2012)
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inflation expectations. To the extent that these efforts can reduce consumer uncertainty
about inflation, they may help improve the ability of monetary policymakers to influence
real activity through interest rate policy.

1.6 Inflation Uncertainty and the Phillips Curve

The Phillips curve describes a relationship between inflation, the real economy, and expected
future inflation. The heterogeneity of agents’ expectations of inflation led Federal Reserve
Chairman Ben Bernanke (2007b) to ask, “On which measure or combination of measures
should central bankers focus to assess inflation developments?”

In the micro-founded New Keynesian Phillips curve, inflation expectations of the econ-
omy’s price setters are relevant to inflation dynamics. In the absence of direct quantitative
surveys of US price setters’ inflation expectations,15 the expectations of professional fore-
casters are typically used for Phillips curve estimation. But as Coibion and Gorodnichenko
(2013) note, “Given that many prices are set by small and medium-sized enterprises who do
not have professional forecasters on staff (and who likely have little to gain from purchasing
professional forecasting services), it seems a priori as likely for their inflation expectations
to be well-proxied by household forecasts as by professional forecasts.”

Coibion and Gorodnichenko estimate a nested Phillips curve augmented with the mean
inflation expectations of consumers (µc) and SPF forecasters (µSPF ). The coefficient on µc
is near one and statistically significant, while the coefficient on µSPF is near zero. This
implies that the inflation expectations of households indeed provide a better proxy for the
expectations of price setters than do the expectations of professional forecasters.

Even among households, however, there is substantial heterogeneity of expectations, and
the average household forecast may not be the best proxy. A price setter in a firm, even if
less informed than a professional forecaster, is likely more informed about economic condi-
tions than the average household. In Section 1.3, I estimated the mean inflation expectations
of less-uncertain (type-l) and highly-uncertain (type-h) consumers. Since type-l consumers
are relatively more informed about inflation, with greater forecast precision, it seems likely
that price-setters’ expectations are better-proxied by type-l forecasts than by the average
household forecast. To test this hypothesis, similar to Coibion and Gorodnichenko, I esti-
mate Phillips curves that include the mean inflation expectations of SPF forecasters, type-l
consumers (µl), and type-h consumers (µh). In the first column of Table 1.8, the regression
equation is:

πt = βlµlt + βhµht + αUnemploymentt + εt, with βl + βh = 1. (1.10)

The estimated coefficient βl is not statistically different than one, indicating that type-l
expectations provide a better proxy for firms’ expectations than do type-h expectations.
Column 2 indicates that µl is a better proxy for price setters’ expectations than µSPF ,

15The Atlanta Fed conducts a survey of business inflation expectations, but the survey only includes
businesses in the Sixth District and begins in 2011.
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Table 1.8: Phillips Curve regressions with inflation expectations of different agent types

(1) (2) (3)
µl 1.24*** 0.57*** 0.55***

(0.23) (0.19) (0.18)
µh -0.24

(0.23)
µSPF 0.43** 0.40*

(0.19) (0.20)
πt−1 0.05

(0.07)
Unemployment -0.25** -0.19** -0.18**

(0.12) (0.08) (0.08)
Observations 144 130 130
R2 0.37 0.10 0.48

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Newey-West standard errors in parentheses. SPF data is

quarterly, so MSC data is aggregated to quarterly frequency. Dependent variable πt is annualized quarter-

over-quarter percent change in the Consumer Price Index, and µl, µh, and µSPF are mean inflation forecasts

of type-l and type-h consumers and SPF forecasters. See Equation (1.10).

although the coefficients on both types’ forecasts are positive and statistically significant.
Similarly, µl is a better proxy than the mean µc of all MSC respondents’ forecasts (Appendix
Table A.13). In Column 3, lagged inflation is included as a regressor, as in hybrid Phillips
curves (Gali and Gertler, 1999). The sum of the coefficients on expected and lagged inflation
is constrained to equal one. Lagged inflation is often included in the Phillips curve when a
purely forward-looking model does not match the empirical persistence of inflation. However,
when µl is used as the measure of inflation expectations, the coefficient on πt−1 is near zero.

Alternative specifications appear in Appendix A.7. Similar results arise if the regression
coefficients on inflation expectations in Equation (1.10) are not constrained to sum to one,
if the time sample is restricted, or if alternative indicators or real activity are used in place
of unemployment. The coefficient on the real activity variable is of the expected sign.
Regardless of specification, the coefficient on µl is always largest and statistically significant,
indicating that µl is the best proxy for price setters’ expectations. Price setters in firms
are neither as sophisticated as the average professional forecaster nor as uninformed as the
average consumer. They are most similar to the more informed (type-l) consumers.

Using µl as a proxy for price setters’ inflation expectations helps explain puzzling in-
flation dynamics since the Great Recession. In the United States, the absence of more
significant disinflation in the face of sustained high unemployment presented a challenge to
the Phillips curve framework (Ball and Mazumder, 2011). I estimate Phillips curve regres-
sions πt = βµτt + αUnemploymentt for τ ∈ {l, c, SPF} data from 1981Q3 to 2007Q4 and
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Figure 1.7: Realized inflation and inflation predicted by Phillips curves

Notes: Phillips curves of the form πt = βµτt + αUnemploymentt are estimated with the expectations of

professional forecasters, type-l consumers, or all consumers using data from 1981Q3 to 2007Q4. Estimated

coefficients are used to predict inflation from 2008Q1 to 2013Q3.

use the estimates to predict inflation from 2008Q1 to 2013Q4 (Figure 1.7). Mean realized
inflation from 2008Q1 to 2013Q4 is 1.8%. Mean inflation predicted by a Phillips curve with
professionals’ expectations is 0.7%, more stable and lower than realized inflation, giving the
appearance of “missing disinflation.” Mean inflation predicted by a Phillips curve with all
consumers’ expectations is 3.5%, higher than realized inflation. Using type-l consumers’
expectations, mean predicted inflation is 2.2%, nearest to realized inflation.

A partial response to Bernanke’s question, then, is that central bankers should focus
on the inflation expectations of less-uncertain households to assess inflation dynamics. The
mean expectations of these less-uncertain households can be estimated using the maximum
likelihood framework of Section 1.3.

1.7 Long-Run Uncertainty and Expectations

Anchoring

Household inflation uncertainty is an important indicator for monetary policymakers. A rise
in uncertainty can warn of an erosion in credibility (van der Klaauw et al., 2008). Inflation
uncertainty at longer horizons is especially relevant for monetary policy (Ball and Cecchetti,
1990; Wright, 2002; Erceg and Levin, 2002). A major goal of the Federal Reserve is to anchor
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long-run inflation expectations. Well-anchored expectations are thought to promote short-
run price stability and facilitate central bank efforts to achieve output stability (Orphanides
and Williams, 2007). If expectations are firmly-anchored—if the public believes that the
central bank is both committed to and capable of achieving its inflation target in the longer
run— then long-horizon inflation uncertainty should be low.

Respondents to the Michigan Survey are asked not only about their inflation expectations
over the next year, but also over the next five- to ten-years. Rounding to a multiple of five is
also common for responses to the longer-horizon question. Using the framework of Section
1.3, analogous long-horizon inflation uncertainty measures can be constructed. Figure 1.8
displays long- and short-horizon uncertainty indices. Until 1990, the long- and short-horizon
indices were nearly identical, with means of 0.49 and 0.50, respectively, and a correlation
coefficient of 0.91. Since 1990, the long-horizon index has mean 0.28, compared to 0.42 for
the short-horizon index, and their correlation coefficient is 0.58.

The fact that inflation uncertainty is lower at the longer horizon than at the shorter
horizon is a positive sign of monetary policy credibility. It is also positive that long-horizon
uncertainty has never returned to the high levels of the early 1980s. It is discouraging,
however, that long-horizon uncertainty has not continued to decline substantially in the past
two decades. From the 1990s onward, uncertainty displays no downward trend, despite mon-
etary policymakers’ efforts to enhance communication and transparency. Low-income and
low-education consumers, females, and non-investors have especially high inflation uncer-
tainty at the long horizon just as they do at the short horizon. In another paper, I explore
in detail the Federal Reserve’s communication with the general public and the reasons for
households’ weakly-anchored inflation expectations (Binder, 2014).

One policy change that was intended to improve the anchoring of long-run inflation ex-
pectations was the announcement of an explicit numerical goal for long-run inflation. In
January 2012, the Federal Open Market Committee announced that 2% inflation is most
consistent over the longer-run with the Federal Reserve’s statutory mandate.16 Figure 1.9
displays the long-horizon inflation uncertainty index in a two-year window around the Jan-
uary 2012 announcement. There was no clear drop in uncertainty immediately following the
announcement, but in December 2013, the long-horizon index reached its historical mini-
mum of 0.17. It is still too early to tell whether or not long-horizon inflation uncertainty
is beginning a lasting decline, but monetary policymakers should continue to monitor this
indicator over the next few years.

16Federal Reserve Press Release, January 25, 2012.
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Figure 1.8: Inflation uncertainty index by horizon

Notes: Inflation uncertainty indices show the mean of the inflation uncertainty proxy ζit at the one-year

and five- to ten-year horizons.

Figure 1.9: Long-horizon inflation uncertainty before and after explicit inflation target

Notes: Vertical line indicates announcement of 2% inflation target in January 2012.
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1.8 Discussion and Conclusions

This paper has introduced a new measure of inflation uncertainty based on an association
between rounding and uncertainty. The cognition and communication literature documents
a human tendency to use round numbers when reporting quantitative expressions with high
imprecision or uncertainty. This tendency, manifested in response heaping at multiples of
five, enables construction of a micro-level uncertainty measure from inflation point forecasts.
Since the measure uses pre-existing data from the Michigan Survey of Consumers (MSC),
it allows historical analysis of inflation uncertainty since 1978, with 432 months of data and
245,946 observations. Construction of the measure uses a simple, flexible framework that
could be used with other survey data to construct measures for uncertainty about other
variables.

To construct the measure, I assume that consumers with sufficiently high uncertainty
report their inflation forecast to the nearest multiple of five, while consumers with less
uncertainty report their forecast to the nearest integer. In a given month, survey responses
come from a mixture of two distributions, one of which is only positive at multiples of five,
and the other at integers. I estimate the mixture weight by maximum likelihood. This
allows me to compute the probability ζit that respondent i in month t is a highly-uncertain
consumer; this probability is a measure of her inflation uncertainty.

Properties of the measure support its validity. Namely, higher values of ζit are associated
with larger forecast errors and revisions, and ζit is persistent at the individual level. The
New York Federal Reserve’s new Survey of Consumer Expectations has collected probabilistic
inflation forecasts from consumers since 2013, and documents certain demographic patterns
in inflation uncertainty, which ζit also exhibits. Time series properties of the mean of the
measure, which I call the inflation uncertainty index, also point to the measure’s validity. The
index is elevated when inflation is very high or very low, and is countercyclical, in line with
other theoretical and empirical results about macroeconomic uncertainty in recessions. The
index is positively correlated with other time-series proxies for uncertainty, including cross-
sectional forecast disagreement, inflation volatility, and the Economic Policy Uncertainty
Index. Compared to these other measures, however, the uncertainty measure constructed in
this paper has the unique benefit of its micro-level dimension.

Uncertainty varies more in the cross section than over time, and this heterogeneity in un-
certainty across consumers is key to understanding its role in the economy. While time series
uncertainty measures are negatively correlated with time series measures of real economic
activity, such aggregate relationships are fairly uniformative regarding causality and mech-
anisms. Time series analysis of macroeconomic relationships that neglects cross-sectional
heterogeneity can be misleading (Hsiao et al., 2005). It is unsurprising, then, that a variety
of time-series studies finds mixed evidence on the relationship between inflation uncertainty
and real activity (see Elder (2004) and references therein). Microeconomic data and tech-
niques allow more rigorous analysis of macroeconomic phenomena (Mian and Sufi, 2010).

In the case of household inflation uncertainty, the micro-level proxy is useful for studying
its role in the consumption of durables. MSC respondents are asked whether they think it
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is a good time to buy durables, cars, or homes. Probit regressions, controlling for individual
characteristics, macroeconomic variables, and expectations of other economic conditions, find
a small negative association between inflation uncertainty and attitudes toward spending.
While the direct relationship between inflation uncertainty and durables spending attitudes
appears small, uncertainty and spending attitudes are indirectly linked through interest rate
sensitivity. The spending attitudes of more uncertain consumers are less sensitive to changes
in interest rates and to monetary policy shocks.

Heterogeneity in inflation uncertainty across consumers also has important implications
for studying inflation dynamics. In the Phillips curve framework, inflation depends on the
expectations of the economy’s price setters. No quantitative surveys of price setters’ infla-
tion expectations exist for the United States, so professional forecasters’ expectations are
commonly used as a proxy. Coibion and Gorodnichenko (2013) suggest that it is preferable
to use the mean inflation forecast from the MSC in Phillips curve estimation. However, price
setters may be more informed about inflation than the average consumer. The maximum
likelihood framework that estimates the share of highly-uncertain consumers each month also
estimates the mean inflation forecast of the highly-uncertain and less-uncertain consumers.
The mean inflation forecast of less-uncertain consumers proves most useful for empirical es-
timation of the Phillips curve. Using the expectations of less-uncertain consumers in Phillips
curve estimation can better replicate inflation dynamics since the Great Recession compared
to average consumers’ or professional forecasters’ expectations.

I use the same maximum likelihood framework to construct a proxy for inflation un-
certainty an the five- to ten-year horizon. Longer-horizon inflation uncertainty provides an
indicator of the degree to which inflation expectations are anchored. Consumers’ inflation
expectations became better-anchored through the 1980s and 1990s, but the improvement did
not continue after the late 1990s, despite changes to the Federal Reserve’s communication
strategy.

There are numerous other applications of the inflation uncertainty proxy to be explored
in future research. For example, the proxy will be useful in testing implications of various
models of information rigidities and expectations formation. The proxy and inflation un-
certainty index will be available in the online appendix to this paper and should facilitate
additional research into the causes and consequences of inflation uncertainty.



33

Chapter 2

Fed Speak on Main Street

2.1 Introduction

Ben Bernanke (2003) defines the central bank communication strategy as “regular procedures
for communicating with the political authorities, the financial markets, and the general
public.” Communication with the public is a key, if understudied, component of monetary
policy. In a survey of the literature on central bank communication, Blinder et al. (2008, p.
941) note that “virtually all the research to date has focused on central bank communication
with the financial markets. It may be time to pay some attention to communication with
the general public. Admittedly, studying communication with the general public will pose
new challenges to researchers—not least because financial market prices will be less relevant.
But the issues are at least as important. In the end, it is the general public that gives central
banks their democratic legitimacy, and hence their independence.”

This paper takes several first steps in studying Federal Reserve communication with the
public, which Blinder et al. identify as important and underexplored. Effective communica-
tion with the public is distinct from effective communication with financial markets and a
legitimate monetary policy goal.1 According to Bernanke (2007a), “Improving the public’s
understanding of the central bank’s objectives and policy strategy reduces economic and
financial uncertainty and helps households and firms make more-informed decisions.” In her
confirmation hearing, Janet Yellen (2013b) professed that “monetary policy is most effective
when the public understands what the Fed is trying to do and how it plans to do it.”

How well, then, does the public understand what the Fed is trying to do and how it

1 Carvalho and Nechio (2012) note that in a world with complete asset markets, so long as agents
who participate in financial markets understand monetary policy, the general public’s expectations about
monetary policy may be irrelevant, but with incomplete markets, the general public’s expectations regarding
monetary policy and future economic variables matter. They add that the effort that the Federal Reserve
devotes to public lectures and programs is evidence of the Fed’s interest in promoting public understanding
of monetary policy. Coibion and Gorodnichenko (2013) hypothesize that the weak anchoring of households’
inflation expectations relative to those of professional forecasters plays a primary role in explaining the
“missing disinflation” of the Great Recession.
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plans to do it? The expectations of the general public differ, sometimes quite notably,
from those of financial markets and professional forecasters (Carroll, 2003; Mankiw et al.,
2004). Consumers vary in their ability and incentive to devote attention to Federal Reserve
communications; financial literacy is often limited, and television and mass media are the
dominant sources of consumers’ economic information (Blinder and Krueger, 2004; Curtin,
2007; Lusardi, 2008). A communication strategy that effectively reaches financial markets
may not effectively reach the general public. Only a small number of papers have indirectly
addressed the public’s reception and understanding of monetary policy communication. Car-
valho and Nechio (2012) find that consumer understanding of monetary policy varies across
income and demographic groups; high-income households appear to better understand Tay-
lor rules. Drager et al. (2013) show that 50% of consumers’ expectations are consistent with
the Income Fisher equation and the Taylor rule, and 25% with the Phillips curve. Easaw
et al. (2012) find that Italian households do not anchor their inflation expectations to the
ECB’s target, and tend to overreact as they update their expectations.

I consider a range of evidence concerning the general public’s awareness, understanding,
and opinions of the Fed since the early 1980s. Since, as Blinder et al. mention, financial
market prices are a less relevant indicator of the effects of Federal Reserve communication
with the general public, I make a comprehensive effort to collect and analyze more relevant
indicators, including a variety of survey and multimedia data. Although the Fed’s communi-
cation strategy aims to anchor the inflation expectations of economic agents, the data reveals
that many consumers remain unaware of the Fed’s longer-term inflation goal or unconvinced
of its credibility. Fed communication is not widely propagated to the public through media
channels. I document likely barriers to the propagation of Fed communication and compare
the Fed’s strategy to that of other central banks.

This paper begins with an overview of the history and theoretical underpinnings of central
bank communication and the evolution of the Federal Reserve’s interactions with the general
public. The prevailing attitude among central bankers shifted dramatically in the 1990s and
early 2000s, toward an understanding that greater openness could help monetary policy-
makers better manage the economy (Blinder, 1998). In January 2012, the Fed announced a
2% goal for long-run inflation, motivated by the theory that well-anchored expectations pro-
mote short-run price stability and facilitate efforts to achieve output stability (Orphanides
and Williams, 2007). In addition to the literature on monetary policy communication, I
review relevant literature from political communication theory on the determinants of public
informedness, civic engagement, and the communicative links between citizens, the media,
and the power holders of society.

As the Fed has introduced changes to its communication policy designed to enhance
clarity and public understanding, inflation expectations in financial markets have become
more anchored (Davis, 2012). I consider whether consumers’ inflation expectations have
likewise become better anchored. The median long-run inflation forecast on the Michigan
Survey of Consumers (MSC) is very stable, rarely deviating far from 3%. This stability is
sometimes cited as evidence of strong anchoring. I argue, however, that this measure of
central tendency is not particularly informative; MSC microdata reveals weakly-anchored
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expectations. A sizable portion of respondents say they don’t know what inflation will
be in five to ten years. Only half expect long-run inflation to be 1, 2, or 3%, and the
uncertainty surrounding forecasts is high. Forecast revisions for long-run inflation are large
and frequent, even among consumers who initially forecast 2% inflation. Highly-educated,
high-income, male consumers and those who participate in the stock market tend to have
the most strongly-anchored expectations. Two time trends stand out. First, anchoring
improved steadily from the early 1980s through the late 1990s. Second, after the late 1990s,
improvements stalled, though anchoring remains far from strong.

Why hasn’t the Federal Reserve’s communication strategy been more effective at anchor-
ing the inflation expectations of the general public? Rational inattention theory is founded
on the notion that people have limited attention to devote to seeking and processing macroe-
conomic information (Sims, 2003). Media coverage plays a significant role in directing con-
sumers’ limited attention (Lamla and Lein, 2006). Prominent media coverage of the Fed and
inflation has been sparse in recent years. President Obama’s economic policies dominated
economic news coverage in the Great Recession. A new technology called “Meme-tracker”2

analyzes 1.6 million articles daily to identify quotes that get widely propogated. Obama’s
quotes about the economy get the most attention by far; Bernanke only made a splash when
he appeared on Sixty Minutes in March 2009. The Fed uses interactive media such as Twit-
ter and Facebook but does not reach a very wide audience. Analysis of Google search trends
and Youtube views shows that consumers are not proactively seeking out information about
inflation or monetary policy. Low consumer inattention to monetary policy could reflect low
perceived benefits and/or high perceived costs of paying attention.

To gain further insight into public perception of the Federal Reserve and (in)attention to
monetary policy communications, I analyze a wide variety of less-utilized consumer surveys.
Because of its long time sample and relatively high frequency, the MSC is the most studied
source of information about consumers’ inflation expectations. However, many other surveys
over several decades have asked consumers about the Fed and inflation. Evidence gathered
from these overlooked surveys presents a clearer picture of the Fed in the eyes of the public.
The survey evidence speaks to two general questions. First, what does the public view as
the costs and benefits of paying attention to the Fed and monetary policy? Second, how
much confidence does the public have in the Fed, its policies, and its Chair?

The surveys reveal a persistent lack of basic awareness of the Fed and low recognition
of the Fed’s ability to influence the economy. This implies a high cost and low perceived
benefit to consumers of paying attention to Fed communications. Consumers have relatively
low confidence in and knowledge of Bernanke and Yellen relative to Volcker and Greenspan.
In April 2014, confidence in the Fed Chair as an economic policymaker was much lower than
confidence in the President, but higher than confidence in Congress. Opinions of Fed policies
have been fairly unfavorable in recent years. Low confidence in the Fed Chair and lack of
policy approval may indicate that the Fed has not effectively communicated its policy goals
and rationales to the public or that poor credibility is a barrier to successful communication.

2See http://memetracker.org and http://cs.stanford.edu/people/jure/pubs/quotes-kdd09.pdf.
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Other central banks face similar challenges in communicating with the general public
but employ different approaches. The Swedish Riksbank and the European Central Bank
merit particular attention for their explicit focus on households as a communication target.
I consider how the Fed could adopt strategies used by these and several other banks.

The paper is organized as follows. Section 2.2 describes the history of Federal Reserve
communication and transparency and provides an overview of political communication the-
ory. Section 2.3 uses Michigan Survey data to study the anchoring of consumers’ inflation
expectations over time. Section 2.4 analyzes media coverage and search patterns related to
the Federal Reserve and monetary policy, and includes a case study of how the message of
a Federal Reserve President’s speech was propagated to the public through various media
channels. Section 2.5 gathers survey evidence on public attention to and opinion of the
Federal Reserve, inflation, and monetary policy. Section 2.6 describes other central banks’
philosophies and approaches to communicating with the general public, and Section 2.7
concludes.

2.2 History and Theory of Fed Communication

Over the course of the Federal Reserve’s history, its policy objectives, tools, and communi-
cation strategy have evolved. The evolution of the Fed’s interactions with the public reflects
a shift in attitudes in favor of transparency. A growing literature on optimal monetary
policy communication provides theoretical justification for the Fed’s shift in communication
strategy (Blinder et al., 2008). As the Fed strives to implement effective communication in
practice, the literature on political communication theory also merits consideration. Politi-
cal communication is the interdisciplinary study of “the strategic use of communication to
influence public knowledge, beliefs, and action on political matters” (Swanson and Nimmo,
1990, p. 9). Many of its insights are relevant to monetary policy communication.

History of Fed Communication and Transparency

The Federal Reserve Act of 1913 did not envision a central bank that would interact actively
with the general public. The Fed was intended to serve as a lender of last resort and provide
an elastic currency, but not to pursue macroeconomic goals such as price stability or full
employment. The early Fed interacted primarily with banks, pursuing its financial stability
objective under the framework of the real bills doctrine.3 When, in order to finance its
operations, the Fed began purchasing government securities on the open market in the early
1920s, Fed officials realized that this affected bank lending to customers. Through open
market operations, the Fed began interacting not only with banks but also with broader
financial markets and the public (Wheelock, 1992; Bernanke, 2013).

3Under the real bills doctrine, the Fed increased liquidity to banks when business was expanding and
decreased liquidity when business was contracting.
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The Great Depression led to a belief that the federal government should do more to
actively prevent recessions (Judd and Rudebusch, 1999), and prompted significant changes
in the Fed’s structure and operations. The Banking Act of 1935 expanded the powers of
the Fed and removed the Treasury Secretary and the Comptroller of the Currency from
its governing board. Nonetheless, the Treasury maintained significant de facto control over
monetary policy. The 1951 Treasury Accord, which eliminated the obligation of the Fed to
monetize the debt of the Treasury at a fixed rate, granted more independence to the Fed.
The Fed could then focus on the price stability and employment objectives set out in the
1946 Employment Act, and maintained moderate inflation from the 1950s to the mid-1960s.

Prompted by high inflation, the Federal Reserve Reform Act of 1977 made price stability
an explicit policy goal. The Full Employment and Balanced Growth Act of 1978, also
known as the Humphrey-Hawkins Act, added a full employment goal and obligated the Fed
Chair to make biannual reports to Congress, imposing more transparency and oversight on a
fairly secretive institution. Federal Open Market Committee (FOMC) members feared that
disclosing their views would prompt market response, impeding the Committee’s ability to
enact their plans (Moore, 1990).4 Open communication countered the conventional wisdom
of monetary policymaking.

The Fed, like most central banks at the time, kept communications rare and cryptic
due to perceived benefits of keeping the markets guessing (Mishkin, 2004; Blinder et al.,
2008). Brunner (1981, p. 5) describes that “The mystique thrives on a pervasive impression
that Central Banking is an esoteric art...The esoteric nature of the art is moreover revealed
by an inherent impossibility to articulate its insights in explicit and intelligible words and
sentences. Communication with the uninitiated breaks down. The proper attitude to be
cultivated by the latter is trust and confidence in the initiated group’s comprehension of the
esoteric knowledge.”

When Paul Volcker became Chairman in 1979, the FOMC began to recognize the need
to manage inflation expectations.5 The Volcker regime, influenced by the rational expecta-
tions literature of the 1970s and early 1980s, “reflected an improved understanding of the
importance of providing a firm anchor, secured by the credibility of the central bank, for
the private sector’s inflation expectations” (Bernanke, 2013). A number of reforms increased
transparency with regard to the Fed’s information and views. The FOMC began releasing
semiannual economic projections in 1979, and in 1983 began publishing the Beige Book,
which summarizes economic conditions in each Federal Reserve District. Nevertheless, ex-
pectations management did not take the form of clear, frequent public communications. To

4Governor Charles Partee, for example, worried that “the FOMCs ability to formulate effective policy
by accurately predicting market reactions in response to actions taken under particular policies would be
diminished” (Goodfriend, 1986, p. 74).

5For example, Volcker noted, “When I look at the past year or two I am impressed myself by an intangible:
the degree to which inflationary psychology has really changed...I think that people are acting on that
expectation [of high inflation] much more firmly than they used to... it does produce, potentially and
actually, paradoxical reactions to policy” (FOMC transcript, 8-14-79, p. 21, cited in Goodfriend and King
(2005).)
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the contrary, Volcker’s successor Alan Greenspan was notorious for his vague and obfuscatory
remarks dubbed “Fed speak.”

Attitudes toward communication shifted dramatically in the 1990s. An understanding
that greater openness could help monetary policymakers better manage the economy spread
widely (Blinder, 1998). By the early 21st century, academics and policymakers largely agreed
on the wisdom of more extensive and clear communication (Blinder et al., 2008). A large
literature developed to evaluate the macroeconomic consequences of central bank trans-
parency and explicit communication of policy goals (Woodford, 2001; Kozicki and Tinsley,
2005; Melecký et al., 2009). Richard Lambert (2005, p. 63), as member of the Monetary
Policy Committee of the Bank of England, remarked, “It’s all very different from the time,
not so long ago, when the stated objective of the Bank’s press officer was to keep the Bank
out of the press, and the press out of the Bank.”

This new attitude was implemented in stages at the Fed. In 1994, the FOMC began
to release postmeeting statements disclosing changes in monetary policy, albeit with scant
explanation. Beginning in 2000, the postmeeting statements include a “balance of risks”
assessment (Anderson, 2012). At its August 12, 2003 meeting, the FOMC announced that
its low interest rate policy would be “maintained for a considerable period.” Yellen (2013a)
describes this as a landmark: “For the first time, the committee was using communication
—mere words— as its primary monetary policy tool...The FOMC had journeyed from ‘never
explain’ to a point where sometimes the explanation is the policy.”

The desire for greater transparency and clarity was also reflected in the adoption of
inflation targeting in some countries. The Bank of New Zealand adopted inflation targeting
in 1990, and a number of other central banks followed suit over the subsequent decade,
including those of Canada, Chile, England, Sweden, Australia, and Israel. Some FOMC
members proposed that the Fed should adopt inflation targeting, but others were concerned
that an inflation target would not give the Fed enough discretion to pursue the maximum
employment component of the dual mandate. Bernanke (2003) describes that “the Federal
Reserve, though rejecting the inflation-targeting label, has greatly increased its credibility for
maintaining low and stable inflation, has become more proactive in heading off inflationary
pressures, and has worked hard to improve the transparency of its policymaking process—
all hallmarks of the inflation-targeting approach.” He adds that inflation targeting must
include “a strategy for communicating the context and rationale of these policy choices to
the broader public... Although communication plays several important roles in inflation
targeting, perhaps the most important is focusing and anchoring expectations.”

The Fed’s communication strategy evolved rapidly under Bernanke’s chairmanship. The
Fed expanded its use of forward guidance, or communication about the likely future evo-
lution of policy. On March 24, 2011, the Fed announced that Bernanke would hold press
conferences four times per year, intending to “enhance the clarity and timeliness of the Fed-
eral Reserve’s monetary policy communication. The Federal Reserve will continue to review
its communications practices in the interest of ensuring accountability and increasing public
understanding.”

The Bernanke Fed also announced a 2% goal for inflation. The January 2012 announce-
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ment stated that “Communicating this inflation goal clearly to the public helps keep longer-
term inflation expectations firmly anchored, thereby fostering price stability and moderate
long-term interest rates and enhancing the Committee’s ability to promote maximum em-
ployment in the face of significant economic disturbances.”6 The idea that the Fed had
an implicit 2% inflation target came into discussion around 1990 (Taylor, 1993), but the
announcement made the target explicit.

Federal Reserve Presidents and Governors have also emphasized communication with
the public. Minneapolis Fed President Narayana Kocherlakota (2014) comments that “In
order for the Fed to continue to be effective, it needs to communicate its policy decisions
transparently to the public. Conversely, it also needs the public’s input into how those
policies are affecting them.” Chicago Fed President Charles Evans (2014) explains that a
successful communication strategy entails “expressing policy intentions clearly so that the
public can understand the Federal Reserve’s goals and how the Fed is committed to achieving
these goals in a timely fashion.”

Janet Yellen shares her predecessor’s emphasis on communication with the public. In
her speech “Communication in Monetary Policy,” she refers 21 times to “the public.” For
example, Yellen (2013a) explains that “significant spending decisions–expanding a business,
buying a house, or choosing how much to spend on consumer goods over the year—depend
on expectations of income, employment, and other economic conditions over the longer term,
as well as longer-term interest rates...What is important is the public’s expectation of how
the FOMC will use the federal funds rate to influence economic conditions over the next
few years.” Her first public speech as Chairwoman, Yellen (2014) emphasized, “Although we
work through financial markets, our goal is to help Main Street, not Wall Street.”

Political Communication Theory and the Fed

In addition to the economic literature on monetary policy communication and transparency,
the political communication literature is relevant for Federal Reserve communication with
the public. A key concept in political communication is the public sphere, which Dahlgren
(2005, p. 148) describes as “a constellation of communicative spaces in society that permit
the circulation of information, ideas, debates...These spaces, in which the mass media and
now, more recently, the newer interactive media figure prominently, also serve to facilitate
communicative links between citizens and the power holders of society.” As a prominent
power holder of society, the Fed communicates with citizens in the context of the public
sphere and its rapidly changing media environment.

A highly functional public sphere is characterized by strong civic engagement and well-
informed citizens. Iyengar and Curran (2009) emphasize that both demand- and supply-side
factors determine engagement and informedness, noting that “informed opinion depends on
the interplay between attentiveness to news on the one hand, and the supply of news on the
other.” For example, Americans’ knowledge of world events is low relative to that of citizens

6Federal Reserve Press Release, January 25, 2012.
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of European democracies, possibly because the higher cost of exposure to hard news in the
United States, where there is less state-subsidized public broadcasting (Iyengar, 2010).

The effects of the Internet and related technologies on the public sphere are still being
evaluated. Lee (2014) speculates that compared to the past, policymakers today may be more
capable of sending messages directly to the public due to the rise of new media. The new me-
dia landscape brings about new challenges as well as new opportunities, however. Dahlgren
(2005, p. 148) notes that observers of the Internet revolution in the 1990s hoped that new in-
formation and communication technologies would enhance civic engagement, but that often,
“democratic deliberation is completely overshadowed by consumerism, entertainment, non-
political networking and chat, and so forth.” Significant changes in political communication
in Western democracies in late modern society include increased sociocultural heterogeneity,
massive growth in media outlets and channels, growing professionalization of political com-
munication, the cacophony associated with media abundance, and growing disengagement
and cynicism among citizens (Blumler and Gurevitch, 2000). All of these changes must be
kept in mind by policymakers, including Federal Reserve officials, as they design strategies
for communicating with the public.

Receptiveness to news varies across individuals, and many researchers have investigated
disparities in informedness across segments of the population. A common finding is that high-
income, high-education, white, male consumers have the highest levels of political knowledge
(Carpini and Keeter, 1996). The knowledge gap hypothesis posits that higher socioeconomic
status segments of the population tend to acquire information communicated through the
mass media more rapidly than lower socioeconomic status segments, increasing the knowledge
gap between groups (Tichenor et al., 1970; Gaziano, 1997; Hwang and Jeong, 2009). An
implication of this hypothesis is that monetary policy communications that are transmitted
through mass media may differentially reach different segments of the population. In Section
2.3 I show this to be the case.

2.3 Inflation Expectations Anchoring

The statutory mandate of the FOMC is to promote maximum employment, stable prices,
and moderate long-term interest rates (Steelman, 2011, p. 2). The price stability component,
in particular, is a major focus of FOMC communication. Bernanke (2003) explains, “public
beliefs about how monetary policy will perform in the long run affect the effectiveness of
monetary policy in the short run. Suppose, for example, that the central bank wants to
stimulate a weak economy by cutting its policy interest rate. The effect on real activity
will be strongest if the public is confident in the central bank’s unshakable commitment to
price stability, as that confidence will moderate any tendency of wages, prices, or long-term
interest rates to rise today in anticipation of possible future inflationary pressures...”

Through its communications about price stability, the FOMC aims to anchor inflation
expectations. Yellen (2013a) attributes the Great Inflation of the 1970s in part to unanchored
inflation expectations. Bernanke suggests that anchoring has improved since the 1980s, but
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remains imperfect, and poses the questions, “On which measure or combination of measures
should central bankers focus to assess inflation developments and the degree to which ex-
pectations are anchored?” and “What factors affect the level of inflation expectations and
the degree to which they are anchored?” (Bernanke, 2007b). In response to these questions,
I consider a variety of measures that can be used to assess the degree to which inflation
expectations are anchored, including a new measure of long-horizon inflation uncertainty. I
compare the informativeness of the measures and document time trends in the anchoring of
consumers’ expectations. I detail differences in anchoring across demographic groups and
compare consumers to professional forecasters.

Indicators of Anchoring

The Michigan Survey of Consumers (MSC), a nationally-representative monthly telephone
survey of households’ expectations, attitudes, and demographic characteristics, is an impor-
tant source of information on the inflation expectations of the public. Respondents report
integer values for their inflation expectations at the one-year and five- to ten-year horizons.
They are also allowed to respond that they don’t know. Approximately 500 people take the
survey each month, and 40% of respondents take the survey a second time six months later.

Panel A of Figure 2.1 displays what is sometimes interpreted as evidence of well-anchored
expectations. Median inflation expectations at the longer horizon are quite stable in recent
years. In 97% of all months since 2000, the median long-run inflation forecast has been in
the range of 2.7% to 3.3%, with mean 2.9% and standard deviation only 0.15%. Long-run
inflation expectations are more stable than short-run expectations; the median short-run
inflation forecast since 2000 has mean 3.0% and a larger standard deviation of 0.65%.

Several studies of expectations anchoring in financial markets are founded on the idea
that if expectations are well-anchored, long-horizon inflation expectations should be stable in
response to macroeconomic news, policy announcements, and changes in short-horizon infla-
tion expectations (Clark and Nakata, 2008; Ball and Mazumder, 2011; Beechey et al., 2011).
Long-run inflation expectations derived from financial data have become less responsive to
shocks to current inflation, so Davis (2012) concludes that inflation expectations in financial
markets have become more anchored over time. Policymakers emphasize this stability as
well. Richmond Fed President Jeffrey Lacker has remarked, “I have been impressed by the
stability of inflation expectations. People are pretty confident we’re not going to let it get
away from 2 percent. I like that.”7

Median expectations do not tell the whole story, however. The remaining panels provide
additional information on the degree to which consumers’ expectations are anchored. Panel
B displays the percentage of “don’t know” (DK) responses by horizon. Consumers tend to
choose the DK response if answering numerically poses a large cognitive burden (Curtin,
2007). The percentage of DK at the longer horizon is slightly greater after 2000 than before.

7Alister Bull, “Fed’s Lacker says inflation expectations still well-anchored,” Reuters, from CNBC inter-
view, April 18, 2013.
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If expectations were firmly anchored, we would expect more DK responses at the short than
at the long horizon; even if consumers found it difficult to keep track of short-run fluctuations
in inflation conditions, they would have an idea of what to expect in the longer run. In fact,
the opposite is true. The percent of respondents who say they don’t know about one-year-
ahead inflation is 10.2%, compared to 12.4% for long-run inflation.8 In 2012-13, 9.9% gave
a DK response for one-year-ahead inflation compared to 11.1% for long-horizon inflation.

Panel C shows the percentage of respondents who choose a forecast of 1, 2, or 3% (within
a percentage point of the FOMC’s 2% target.) This is more common at the longer horizon.
In the 1980s, only 21% of consumers chose a long-run forecast of 1, 2, or 3%. The number
steadily increased to 54% in 1999, with no maintained improvement thereafter. Even though
median long-run inflation expectations are reasonably close to the target, half of respondents
choose forecasts that are far from the target.

Panels D and E consider forecast revisions. Bernanke (2007b) defines anchored as “rel-
atively insensitive to incoming data;” hence large revisions of long-horizon expectations in-
dicate weak anchoring. For a respondent who takes the survey twice with a six month gap,
the revision is the change in her forecast. Drager and Lamla (2013) find that the strength
of the comovement between long-horizon forecast revisions and short-horizon forecast revi-
sions on the MSC is lower after 1996 than before. They interpret this as stronger anchoring
after 1996. However, the downward trend in comovement between long- and short-horizon
revisions does not continue throughout the 2000s; in fact, the comovement increases from
2002 to 2005 and from 2009 to 2012.

Drager and Lamla do not consider time trends in the frequency and magnitude of forecast
revisions. Panel D shows the percent of consumers who revise their forecast in a six-month
period. Revisions are frequent; in a six-month period, 75% of consumers revise their short-
run expectations and 73% revise their long-run expectations, with no clear time trend.
Panel E displays mean absolute forecast revisions by horizon. Consumers make substantial
revisions in a six-month period. Most notably, the mean absolute short-horizon and long-
horizon revisions in December 2008 were 6.8% and 3.0%, respectively (these are revision from
previous forecasts made in June 2008). After the late 1990s, consumers make larger revisions
to their short-horizon forecasts than to their long-horizon forecasts, but long-horizon revisions
are still quite large, around 2.1% since 2000.9 Even among consumers who initially forecast
1, 2, or 3% inflation, the mean absolute revision since 2000 is 1.4%. The stability of median
inflation expectations in Panel A obscures this instability of individuals’ expectations.

Panel F displays a new measure of uncertainty about inflation. Uncertainty is the vari-
ance of an individual’s probability distribution over future inflation. Until very recently,
United States consumers were not surveyed about their probability distributions over in-
flation. MSC respondents provide only their point forecasts for inflation. Binder (2014)
develops a method of estimating uncertainty from point forecasts.10 High uncertainty about

8Means exclude months in which long-run forecasts were not included in the survey.
9Median (rather than mean) absolute forecast revisions at the long horizon are consistently 1% or 2%

since the mid 1980s, and range from 2% to 5% in the early 1980s.
10The estimation framework in Binder (2014) is based on a documented association between round num-
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long-run inflation is indicative of poorly-anchored expectations. Federal Reserve Chair Janet
Yellen (2013a) describes, for example, how “Starting in the mid-1960s, the Federal Reserve
didn’t act forcefully in the face of rising inflation, and the public grew less certain of the
central bank’s commitment to fighting inflation. This uncertainty led expectations of fu-
ture inflation to become ‘unanchored’ and more likely to react to economic developments.”
Uncertainty can be high if agents are uninformed of the central bank’s inflation target or
unconvinced of its credibility, making it difficult for agents to distinguish transitory from
permanent shocks to inflation (Erceg and Levin, 2003; Milani, 2007).

Time trends in mean inflation uncertainty are similar to trends in mean absolute forecast
revisions, as Bayes’ rule predicts.11 Uncertainty at both horizons declined through most of
the 1980s and 90s. Since the 1990s, uncertainty is higher at the shorter horizon (mean 16%)
than at the longer horizon (mean 12%). In the Great Recession, short- and long-horizon
inflation uncertainty averaged 25% and 14%, respectively, while in 2012-13 they averaged
14% and 9%. The long-horizon uncertainty measure gives no indication that anchoring
has improved since as a result of new communication strategies in recent years. There is
no downward time trend in long-horizon inflation uncertainty since 1996, and long-horizon
uncertainty remains quite high. Even among consumers with long-run inflation expectations
of 1, 2, or 3%, average uncertainty was 5% in the late 1990s and remains at 5% in 2012-13.

Figure 2.2 displays moving averages of don’t know responses, 1-3% responses, mean un-
certainty, and mean absolute forecast revisions for the longer horizon inflation forecasts.
The overall picture indicates that anchoring improved through the late 1990s and has since
neither improved nor deteriorated notably. While the stability of median inflation expec-
tations at longer horizons gives the appearance of well-anchored expectations, alternative
indicators reveal that anchoring among the public remains fairly weak and shows negligible
improvement since the late 1990s.

The effectiveness of the communication strategy at improving expectations anchoring in
the general public is difficult to detect. Despite efforts to improve households’ expectations
anchoring in recent years, improvements seem to have ended before 2000. One particular
change in the communication strategy occured in January 2012, when the Fed announced
that an inflation rate of 2% was most consistent with the statutory mandate. Yellen (2013b)
remarked, “I believe this statement has sent a clear and powerful message about the FOMC’s
commitment to its goals and has helped anchor the public’s expectations that inflation
will remain low and stable in the future.” Inflation targeting is linked to better-anchored
inflation expectations in financial market (Gurkaynak et al., 2007). Consumers, however,
seem unaware of the announcement or unconvinced of its credibility. In 2012 and 2013, just
14.8% of consumers report expectations of 2% inflation in the long run, compared to 15.7%
of consumers in 2011. Even fewer consumers—less than 4% in 2012-13—report expectations
of 2% both times that they take the survey.

bers and uncertainty. Michigan Survey data exhibits significant response heaping at multiples of five, which
is exploited to estimate uncertainty quantitatively using a maximum likelihood estimation procedure.

11According to Bayes’ rule, the magnitude of the revision of a prior in response to a signal is decreasing
in the precision of the prior.
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Demographic Patterns

The degree to which expectations are anchored varies across demographic groups. In Table
2.1, I regress indicators of anchoring on demographic variables and a stock investment vari-
able that takes value 0 if the respondent has no investments, and values 1 through 5 for the
lowest through highest investment quintiles.12 Dependent variables are inflation uncertainty
(column 1), absolute forecast revisions (column 2), and a dummy variable that takes value 1
if the respondent forecasts 1, 2, or 3% inflation (column 3), all at the long horizon. Columns
4 through 6 restrict the time sample to 2012-2013. All specifications find that higher income,
higher education, working-age male consumers have more strongly-anchored expectations.

A large literature in political communication documents higher political informedness
among these same demographics and predicts that these higher socioeconomic status seg-
ments of the population are more receptive to information communicated through the media
(see Section 2.2). Tichenor et al. (1970) list several contributors to this knowledge gap. One
has to do with education and stored information. People of higher socioeconomic status
tend to have more formal education and previous exposure to relevant news topics, improv-
ing their reading and comprehension of information transmitted through the media. Other
contributors include media target markets and selective exposure. Media outlets cater to
particular segments of the population, and people choose to expose themselves to news topics
that interest them.

To the extent that demographic differences in expectations anchoring reflect differences
in absorption and comprehension of monetary policy communication, all of the above con-
tributors are relevant. Regarding education and stored information, the groups with more
strongly-anchored inflation expectations have been shown to have higher financial literacy
(FINRA, 2013). Financial literacy and previous exposure to macroeconomic information
should assist with comprehension of communications about price stability. Stock market
participation is another correlate of financial literacy (van Rooij et al., 2011). Consumers
who invest in the stock market also have more anchored expectations. Their long-run infla-
tion uncertainty is significantly lower, they make smaller revisions, and they are significantly
more likely to predict 1, 2, or 3% long-run inflation. In 2012 to 2013, only 41% of non-
investors predict 1, 2, or 3% long-run inflation, compared to 60% of all investors and 69% of
the top quintile of investors (Figure 2.3). Consumers who invest in the stock market form
a media target market. Media outlets that cater to financially sophisticated consumers in-
clude more financial and economic news, and consumers with stock investments may choose
to expose themselves to this news because of its relevance to their portfolios.

Comparison to Professional Forecasters

The demographic differences in the degree to which consumers’ expectations are anchored
appear to reflect heterogeneity in informedness and financial literacy. Professional forecasters

12Questions about stock market investments were added to the survey in 1990. About 60% of respondents
participate in the stock market.
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are presumably among the most informed and financially literate segments of the population,
and paying attention to monetary policy communication is more central to their livelihood.
Correspondingly, professional forecasters’ inflation expectations are much more anchored
than those of consumers.

Median long-run inflation forecasts from the Survey of Professional Forecasters (SPF)
are slightly lower than those of consumers. Median ten-year CPI inflation forecasts declined
through the 1980s and 90s and have remained between 2.2% and 2.5% since 1998. Profes-
sional forecasters have much lower disagreement and make much smaller revisions to their
long-run forecasts than do consumers. In 2012-13, professional forecasters’ disagreement av-
eraged 0.3% and the mean absolute revision was 0.2%, an order of magnitude smaller than
those of consumers.

Unlike the general public, professional forecasters are well-aware of the Fed’s 2% inflation
target. The SPF gave two special questionaires about inflation targeting, one before and
one after the 2012 announcement.13 Half of respondents to the 2007Q4 questionaire believed
that the FOMC had a de facto long-run inflation target, but fewer than half of those thought
that inflation over the next 10 years would be consistent with the target. Estimates of the
target ranged from 1.5% to 2.25%, with a mean of 1.7%. On a questionaire in 2012Q2, SPF
forecasters knew of the recently-announced 2% target, and three quarters found it credible.

The differences between the forecasts of households and professionals challenge some
models of expectations formation. The sticky information model of Mankiw and Reis (2002)
predicts that households update their information sets infrequently but fully. In a variant
proposed by Carroll (2003), households use professional forecasts to periodically update their
expectations. According to these models, revisions should be infrequent, but a consumer
making a revision should make a “highly-informed” forecast. The fraction of households
choosing forecasts near 2% should have gradually increased, since professional forecasters
have consistently been making forecasts near 2%. Instead, consumers make frequent revi-
sions, but rarely to a well-informed value.

Sims (2003) emphasizes that limited information processing capacity influences expec-
tations formation. Consumers and professional forecasters face different costs and benefits
of paying attention to monetary policy and forming inflation expectations. For instance,
households are more reliant on the mass media for information about inflation than are
professional forecasters (Doms and Morin, 2004; Lamla and Maag, 2012). The next section
analyzes the role of media and consumer attention in the Fed’s communication strategy.

2.4 The Role and Use of Media

The media plays an important part in shaping household expectations and opinions (Doms
and Morin, 2004). For instance, the accuracy of households’ inflation expectations increases

13Federal Reserve Bank of Philadelphia Survey of Professional Forecasters: special questions, fourth
quarter 2007 and second quarter 2012. Accessed June 1, 2014 at http://www.phil.frb.org/research-and-
data/real-time-center/survey-of-professional-forecasters.
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with the amount of media reporting on inflation (Carroll, 2003). Household forecasts are
sensitive to the tone of media stories, unlike professional forecasts (Lamla and Maag, 2012).
Television, followed by newspapers, is the dominant source of the public’s economic informa-
tion (Blinder and Krueger, 2004). The media can propagate policymakers’ communications
to the public, and interactive new media also shape communications between citizens and
power holders (Dahlgren, 2005).

While policymakers do not directly control media coverage, they can influence media
attention. Lee (2014) examines the transmission of messages between the President, the
media, and the public, and determines that direct transmission between the president and
the public is weak. Instead, the public typically receives presidential messages indirectly,
after the messages are modified and evaluated by the media. However, the President is able
to influence what the media covers. The White House devotes substantial effort to shaping
media coverage through press briefings and conferences, interviews, backgrounders, and press
releases (Edwards, 2003). Through these efforts, the President impacts households’ economic
expectations and understanding of economic policy.

A vivid example is the media and communication strategy of President Franklin Delano
Roosevelt beginning in 1933. When he took office, depression and deflation plagued the
country. Roosevelt’s effective communication with the public was an important component
of the regime shift that helped restore positive inflation expectations and spur recovery
(Temin and Wigmore, 1990; Romer, 2013). In his thirty evening radio addresses, or “fireside
chats,” Roosevelt clearly and accessibly explained his policies and objectives in a way that
reached ordinary households and changed their expectations. His astute use of popular media
and strong communication skills captured the attention of the public and strengthened their
trust in him (Yu, 2005). He spoke frequently of prices and inflation, for instance in his
October 22, 1933 chat, “On the Currency Situation”:

“I do not hesitate to say, in the simplest, clearest language of which I am capable,
that although the prices of many products of the farm have gone up and although
many farm families are better off than they were last year, I am not satisfied either
with the amount or the extent of the rise, and that it is definitely a part of our
policy to increase the rise and to extend it to those products which have as yet
felt no benefit. If we cannot do this one way we will do it another. Do it, we
will.”

Roosevelt’s pro-inflation message was also propagated by other channels. For instance, in
June 1933, Metro-Goldwyn-Mayer released a 10-minute short film called “Inflation” that
aired in movie theaters across the country and explained how Roosevelt’s inflationary policies
would help the economy (Hetzel, 2012). Since the Roosevelt administration, most Presidents
have placed high priority on communicating with the public and have garnered extensive
coverage in the mass media. The White House employs a Director of New Media, a Director
of Online Engagement, and a Director of Progressive Media, and makes extensive use of new
media.
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The Federal Reserve’s efforts to shape media attention and to use new media have not
been evaluated. The Board of Governors and most of the Districts maintain online press
centers or media centers where press releases and other content are posted. The Board and
Districts also use new and interactive media, but to a much smaller extent than the White
House.

Mass media coverage of inflation and the Federal Reserve has been scant in recent years.
Figure 2.4 shows the number of New York Times front page headlines mentioning inflation,
deflation, the Federal Reserve, prices rising, Greenspan, Volcker, Bernanke, or Yellen. In
1980 and 1981, these words appeared in 79 and 50 headlines, respectively, but in the 2000s,
they appear only 8 times per year on average. A casual newspaper skimmer would rarely
read about inflation or the Fed.

Researchers at the Pew Research Center Journalism Project tracked over 5,000 economic
stories from January 1, 2007, through June 30, 2008 from 48 news outlets.14 In 2008,
economic news made up 6% of the newshole, up from about half that in 2007. Economic
coverage was higher on “old media” (newspapers, broadcast television, and news radio) than
on “new media” (talk radio and cable). On January 9, 2008, Goldman Sachs released a
report predicting a recession; a week later, Bernanke publicly disagreed. These statements
triggered a wave of press coverage. For the next three months, 44% of economic coverage
focused on whether a recession was coming. Meanwhile, coverage of inflation was erratic,
and did not clearly rise with inflation. Coverage of gas prices, on the other hand, was closely
correlated with gas prices, which are “easier to see and touch consumers in more obvious
ways” (Pew, 2008). In July 2008, 38% of Americans thought that energy prices were the
most important economic problem facing the country, compared to 13% for unemployment
and jobs, and 10% for housing (Pew, 2008).

A 2009 Pew study analyzing economic news stories from February 1 to July 3 found that
an “Obama-centric approach to economic coverage came from following the president as he
tried to sell his policies to the American public and quell political opposition.” As the lead
newsmaker in 14% of economic stories, the President was the most visible figure in economic
news. Bernanke, lead newsmaker in 1% of economic news stories, was the fourth most visible,
behind Obama, Bernard Madoff, and Treasury Secretary Timothy Geithner (Pew, 2009).

The Pew researchers collaborated with the developers of Meme-tracker, a technology that
analyzes 1.6 million articles and posts per day from news and new media sites and blogs to
identify “memes,” or quotes and concepts that get widely propogated.15 The top economic
meme for February to July 2009 came from Obama on February 24: “we will rebuild, we
will recover...” Of the top 20 economic memes, nine were quotes from the President. Two
were from Bernanke, both from his Sixty Minutes interview on March 15. “We’ve seen some
progress in the financial markets, absolutely,” was ninth most-cited, with 2,425 citations. His

14The Pew Research Center bears no responsibility for analysis or interpretation of data presented here.
The study tracked 1,955 hours of programming on the three major cable news channels, 1,369 hours on
network morning and evening TV, 978 hours on radio, 469 editions of 21 different newspapers, and the five
leading news websites.

15See http://memetracker.org and http://cs.stanford.edu/people/jure/pubs/quotes-kdd09.pdf.
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other top-20 quote was, “slammed the phone more than a few times discussing AIG.” Official
FOMC announcements and speeches by Fed district presidents are not widely propogated.

The Pew Research Journalism Project also assembled a dataset of 20,447 stories from
January to May 2012, of which 8% have to do with the economy or economics.16 Bernanke
is the lead newsmaker in only 2 stories and the second lead newsmaker in 24. For com-
parison, George Zimmerman is the lead and second lead newsmaker in 131 and 240 stories,
respectively.

Consumers also do not actively seek information on Federal Reserve policy. Google
Trends provides data on search volume for specific words or phrases since 2004. Figure 2.5
plots search volume for inflation, Federal Reserve, and interest rates. All three terms have
similar search volumes which have slightly decreased over time, are regionally concentrated
near Washington, D.C., New York, and Boston, and are far lower than searches for specific
food items, sports, and celebrities. Google searches in the United States for “Ben Bernanke”
during his time as Federal Reserve chair were less than half as common as searches for
America’s preferred Ben, of Ben and Jerry’s.

The Federal Reserve also produces and propagates its own communications using on-
line media. Facebook is the world’s largest social networking site, with 1.23 billion active
monthly users as of December 31, 2013 (Facebook, 2013). Mass adoption of online social
networking—more than half of adults in the United States are Facebook users—has the
potentially to drastically alter individuals’ information exposure (Bakshy et al., 2012). In-
dividuals and organizations share news and opinions on Facebook. Companies and agencies
create Facebook pages that provide information, share photos, and link to news stories. In-
dividual Facebook users interact by “liking” the page or by liking, sharing, or commenting
on posted photos and links. The Federal Reserve branches maintain Facebook pages. San
Francisco’s is the most popular with almost five thousand “likes,” which pales in comparison
to over two million for the White House page.17

Twitter is a microblogging and social networking service that allows users to post short
text messages (“tweets”) and to follow other accounts. The Federal Reserve account has 149
thousand followers. The accounts of Federal Reserve districts have around 15 to 60 thousand
followers each.18 Again, these are orders of magnitude smaller than the White House and
President Obama’s follower numbers. The Federal Reserve tweets are aimed for a financially
sophisticated audience.

Youtube is a popular free video website. Organizations and individuals create Youtube
channels to which people may subscribe. The official channel of the Federal Reserve has
about five thousand subscribers and its videos have been viewed 412 thousand times. The
official channel of the White House has 432 thousand subscribers and 175 million views.
Additional videos about the Fed have been posted by other Youtube users, and nearly all

16The dataset includes 1,977 newspaper stories, 3,242 online stories, 5,186 network television stories, 6,472
cable news stories, and 3,570 radio stories.

17Pages accessed July 16, 2014 at https://www.facebook.com/SFFedReserve and
https://www.facebook.com/WhiteHouse.

18Twitter follower numbers and Youtube subscriber numbers and view counts as of May 29, 2014.
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of the most-viewed videos are critical or inflammatory in nature.19 The most-viewed more
neutral video is a CBS News interview of Bernanke by Scott Pelley called “Fed Chairman
Bernanke on the Economy,” uploaded on December 5, 2010, with 75 thousand views and
865 comments.

A speech by San Francisco Federal Reserve President John Williams (2014) on June 30,
2014 provides a case study of how Fed communication is propagated. Williams clearly de-
scribed the Federal Reserve’s policy stance and his views and expectations of the inflationary
situation:

Those of us born before the 1970s reflexively worry about high inflation, but
the problem for the past few years has actually been inflation that’s persistently
low. The inflation rate the Fed follows most closely—the personal consumption
expenditures price index—has been running at about 1 and 3

4
percent over the

past year. This is below the Federal Open Market Committee’s preferred 2
percent longer-run goal. This isn’t all that surprising in light of the fact that the
economy is still running below capacity and wage growth has remained modest.
As the economy moves closer to full employment, I expect inflation to edge up
gradually towards 2 percent.

The Media Relations Office of the Federal Reserve Bank of San Francisco wrote a press
release the same day, omitting any quantitative discussion of inflation. The two most promi-
nent media outlets to report on the speech are both geared toward relatively sophisticated
audiences. The Wall Street Journal’s “MarketWatch”20 framed Williams in opposition to
Stanford economist John Taylor, although Williams’ speech made no mention of Taylor. The
MarketWatch article was shared on Facebook by 19 people and tweeted by one. A Reuters
article21 about the speech was shared on Facebook by 91 people and tweeted by 27. Four
readers commented directly on the MarketWatch article and two on the Reuters article, all
with general criticism of the Fed. A representative example is, “Oh great ones you’ve stim-
ulated the economy alright. Right into negative GDP for the 1st quarter 2014. Love to hear
the explanations once double digit inflation hits and the lights go out.”

The San Francisco Fed posted the MarketWatch article on its Facebook page on July 1
(Figure 2.6). Two Facebook users “liked” the post, one shared it, and none wrote comments.
Articles posted by the White House page typically receive thousands or tens of thousands of
“likes,” shares, and comments. Overall, propagation of monetary policy communications to
the general public through mass media and interactive media appears quite limited.

19Eight of the 20 most-viewed videos that appear in a search result for “Bernanke” have Ron Paul in the
title.The video “Ron Paul 0wnz the Federal Reserve,” uploaded February 19, 2007, has 898,610 views and
5,604 comments.

20“Fed’s Williams hits back at critics like Stanford’s Taylor,” accessed July 14, 2014 at
http://www.marketwatch.com/story/feds-williams-hits-back-at-critics-like-stanfords-taylor-2014-06-30

21Ann Saphir, “Fed’s Williams sees no rate hike until after mid-2015,” accessed July 16, 2014 at
http://www.reuters.com/article/2014/06/30/us-usa-fed-williams-idUSKBN0F51UU20140630.
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Atlanta Federal Reserve President Dennis Lockhart (2011) summarizes the challenges
and opportunities that the Fed faces in the evolving media environment: “Communications
media have been an arena for innovators and visionaries...with digital and social media
aimed at engaging audiences in new ways. Central banks seem always to face formidable
communications challenges, and certainly that is the case for the Federal Reserve in these
times. In addition to conveying what is sometimes dense content on monetary policy and
regulation, the Fed must adapt to both an evolving mix of media and the public’s increasing
expectation of transparency and accountability.”

2.5 Other Survey Evidence

A plethora of surveys have asked the public about inflation and the Federal Reserve over the
past few decades, though none with the frequency and regularity of the Michigan Survey.
Some were one-time surveys and others were conducted a dozen or more times. Any one of
these surveys on its own, is not particularly illuminating, but by gathering them all together,
a clearer picture of the Fed in the eyes of the public emerges. The survey evidence helps
answer two broad questions. First, what does the public view as the costs and benefits of
paying attention to the Fed and monetary policy? Second, how much confidence does the
public have in the Fed, its policies, and its Chair?

The first question is directly relevant to the efficacy of the Fed’s communication policy.
The Fed can only communicate with the public insofar as the public is willing to pay atten-
tion. Rational inattention theory implies that consumers have limited attention to devote
to seeking and processing macroeconomic information (Sims, 2003) and will only pay at-
tention to Fed communication if they believe the effort is worthwhile. Consumers lacking
basic knowledge of the Fed and monetary policy might not perceive the benefits of paying
attention to Fed communication, or might perceive the cost of doing so as insurmountably
high. Consumers’ understanding of inflation—what causes it, whether the government can
control it, how it affects them personally—also affect the perceived benefits of attention.
It also matters whether consumers view the Fed as a key player in the economy. If they
perceive the Fed’s influence as limited relative to, for example, the President’s, then they
may consider it more valuable focus attention on presidential policies and communications.

The second question is related to communication effectiveness and credibility. If the
public shows low confidence or approval of Fed policy decisions, this may indicate that the
Fed has not effectively communicated its policy goals and rationales. Low confidence in the
Fed Chair signals poor credibility, a barrier to successful communication.

Costs and Benefits of Attention

The public’s perception of the costs and benefits of paying attention to Fed communications
depends on the public’s understanding of the Fed, monetary policy, and inflation, and per-
ception the Fed’s influence. Survey evidence on these topics is summarized in several tables.



CHAPTER 2. FED SPEAK ON MAIN STREET 51

Table B.1 documents knowledge and awareness of the Fed and monetary policy. Many con-
sumers lack even basic knowledge about the Fed and monetary policy. In the 1970s and
80s, most consumers rated their own understanding of the Fed and monetary policy as low,
and only half could identify the Fed as responsible for setting monetary policy. The Fed’s
interest rate hikes in 1994 were noticed by two thirds of consumers; somewhat fewer noticed
Fed policy in the first half of 2000. Many consumers are not aware of who is the chairman of
the Federal Reserve. By 2000, 44% of adults could say who Alan Greenspan was without a
list of options. Knowledge of Bernanke is even more limited. When asked to choose the Fed
Chair from a list of three names, in 2007 and 2008 only about a third of respondents picked
Bernanke—no better than guessing at random! Even after the financial crisis brought the
Fed more into the news, Bernanke’s name recognition was startlingly low.

Tables B.2 and B.3 trace consumers’ understanding of the meaning, causes, and possibility
of controlling inflation. While the FOMC believes that monetary policy is the primary
determinant of long-run inflation (FOMC, 2012), not all consumers recognize so direct a
link between monetary policy and inflation or understand how such a link should work. In
the 1950s, most consumers thought that inflation meant devaluation of the dollar or rising
prices, and thought that serious inflation would lower their standard of living or real wages.
They understood that inflation could reduce the value of their savings and Social Security
benefits, but most did not know ways to protect savings against inflation. Most thought
that inflation was caused by people or the government spending too much. In the late 1960s
and early 70s, many believed that cutting war spending or imposing price controls could
help check inflation, but few thought that interest rates or the money supply had a role to
play. Since the late 1970s, although most people believe that the government does have some
ability to control inflation, fears that high inflation may return are quite prevalent. Even in
2013, confidence that inflation will remain moderate over the next ten years is low.

Table B.4 summarizes consumers’ self-reported interest in news about monetary policy
and beliefs about how it affects them personally. From 1957 to 1983, a growing share of
households believed that inflation had hurt their family (Figure 2.7). Correspondingly, in
the mid-80s over half of households thought Fed actions affected them personally, and in
the 1990s, the general public did pay some attention to the Federal Reserve’s interest rate
policy. More recently, most people do not find it worthwhile to track economic statistics
nor do they view inflation as a major concern. The attention they pay to Federal Reserve
communications about monetary policy is correspondingly low. Public knowledge of the
official inflation rate is far lower than knowledge of the official unemployment rate (Figure
2.8). When Shiller (1997) interviewed the public about inflation, he noted that “in spite of
their convictions as to the importance of inflation, [most people] seemed not to have given
really serious thought to it.”

Table B.5 and B.6 summarize consumers’ tendency to credit the Fed for favorable eco-
nomic developments and blame the Fed for negative developments. In the 1970s and 80s,
when inflation and disinflation were dramatic, the public was quite aware of the role of the
Fed, and accorded it much of the blame and credit. Chairman Volcker was fairly widely
recognized as one of the country’s power players. Still, more people credited Reagan for
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the recovery than the Fed. In the 1990s, the public preferred to blame the natural business
cycle or private industry for economic problems, and credit the same for economic recovery.
Only about 5% blamed the Fed for economic problems in the early 1990s, and just slightly
more credited the Fed for the strong economy of the mid-to-late 1990s. Generally, when
directly prodded, people give some credit to the Fed in good times and some blame to the
Fed in bad times, but when asked who should get the most credit/blame, the Fed does not
come to mind. Thus, the public may not think of communications from the Fed as the most
obvious source to pay attention to when they are concerned about the state and future of
the economy.

Confidence and Approval

Public opinion of the Fed, its policies, and its chair is informative of Fed credibility and
communications effectiveness. Table B.7 summarizes the public’s overall opinion about the
Fed and its role in the economy, Table B.8 considers opinions of particular Fed policies,
and Figures 2.9 and 2.10 plot measures of confidence. Public opinion of the Fed and its
policies reached a high point in the mid-1980s around the Volcker disinflation. The majority
of consumers—far more than in the years prior to the disinflation—approved of the Fed,
its interest rate policy, and Volcker himself; the great majority favored central bank inde-
pendence. Several years after the Volcker disinflation, public confidence in the Fed fell. By
1994, less than half of consumers approved of the Fed’s policy of increasing interest rates to
control inflation, and most opposed the idea of an independent Fed. The strong economy
of the mid-2000s bolstered opinion of the Fed and Greenspan. In 2002-2005, nearly half of
consumers approved of Fed interest rate policies, but almost as many had no opinion.

The financial crisis and Great Recession again weakened public opinion of the Fed. By
October 2010, just 29% of consumers thought that Bernanke had helped the economy since
the 2008 collapse. In 2009 only a third of consumers thought the Fed was doing a good or
excellent job, and even by 2013 this opinion hadn’t improved. When Bernanke left office,
40% approved of his job as Chairman, far lower than either Volcker or Greenspan.

Several questions about the Fed chair have been asked fairly consistently over the years.
In 1989 and yearly since 2001, Gallup has asked: “Please tell me how much confidence you
have in [Federal Reserve Chairman (Name)] to do or to recommend the right thing for the
economy–a great deal, a fair amount, only a little, or almost none.” Another Gallup/CNN/USA
Today Poll22 has asked occasionally since 1997, “As I read each name, please say if you have a
favorable or unfavorable opinion of these people–or if you have never heard of them....[Federal
Reserve Chairman].” From the first question, I compute a “confidence balance statistic”: two
times the percent of ”great deal” responses plus one times the percent of ”fair amount” re-
sponses minus the number of “only a little” or “almost none” responses. From the second
question, I compute a “favorability balance statistic”: the percent of favorable responses
minus the percent of unfavorable responses.

22In 2009 and 2011, the poll was conducted by CNN/ORC International.
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Panel A of Figure 2.9 plots the confidence balance statistic, the percent of “no opinion”
responses from the Gallup Poll, and the favorability balance statistic. Greenspan, in 2001,
had the highest confidence balance score, 87, but his score declined steadily to 42 by 2005.
Bernanke began his chairmanship with a confidence balance score of 24 in 2006, when 34%
of respondents had no opinion of him. By the next year, 25% had no opinion, and his score
increased to 34. During and after the financial crisis and Great Recession, his score declined,
reaching a low of -1 in 2012, when only 15% had no opinion of him. His score rose modestly
to 11 in his last year. Yellen began 2014 with a confidence balance score of 3; 20% had no
opinion of her. Greenspan’s favorability balance statistic was much higher than Bernanke’s.

Panel B of Figure 2.9 compares public opinions of Bernanke to opinions of President
Obama and Republican and Democrat leaders in Congress in regards to doing or recom-
mending the right thing for the economy, from an April 2014 Gallup Poll. The confidence
balance statistic is by far the highest for Obama, second highest for Bernanke, and extremely
low for Republican Congressional leaders. Only 1% of respondents have no opinion about
Obama’s ability to do or recommend the right thing for the economy, and only 3% have no
opinion with respect to the Congressional leaders of either party, while 20% have no opin-
ion with respect to Bernanke. The public is less familiar with the Federal Reserve and its
economic policy than with economic policymaking by the executive and legislative branches.

Figure 2.10 compares Americans’ confidence in the Fed to Britons’ and Europeans’ con-
fidence in the Bank of England and the European Central Bank in 2008. The differences
between countries are not drastic, though French confidence is somewhat higher and British
confidence is somewhat lower. Few citizens in any of the countries were very confident, and
most had lukewarm confidence.

2.6 Strategies in Other Countries

Central bank communication strategies vary across countries with no clear consensus on best
practices (Blinder et al., 2008). Interactions with the general public also vary. Central banks
in several countries have made explicit efforts to improve communications with the general
public or have made note of the challenges they face in communicating with the public.

Swedish Riksbank

The Swedish Riksbank tops the list of most transparent central banks in Dincer and Eichen-
green (2009). Target groups for the Riksbanks communication explicitly include members of
the Riksdag, companies, households, banks and other participants in the financial markets,
government agencies, organisations, media and employees of the Riksbank23. In at least
one instance, the Riksbank has monitored the public’s attention to its communication and
modified its strategy based on what was learned. The Riksbank used to publish written
questions and answers online following policy decisions. Riksbank Head of Communication

23Separate appendix to the Riksbank’s communication policy, 2008.
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Ann-Leena Mikiver recalls that “After a while when we monitored how many people read
that, it was less than 20 people...We started to make films with [the governor] instead, and
suddenly we had about 2,000 viewers - and it was exactly the same message. So it’s choosing
the right channels and mixing them in the right way.” 24

Riksbank video chats differ in several key ways from the Fed Chair’s quarterly press
conferences that began in 2011. Riksbank press conferences occur six times per year on the
day after monetary policy meetings rather than quarterly. Levin (2014) says that there is a
strong case for holding press conferences after every scheduled meeting, since a Q&A session
provides a more comprehensive explanation of policy adjustments than a written statement.

Another difference is that questions come from the Swedish public rather than members
of the press. This impacts the style of the questions, since many of the members of the
press at the Fed’s press conferences are highly informed about financial markets and write
for a financially sophisticated audience. The questions from the press to the Fed Chair are
more specific, lengthier, and of narrower interest than the questions posed by the Swedish
public. The answers from the Fed Chair are correspondingly more specific, lengthier, and
less accessible than the answers from the Riksbank Governor. To illustrate the differences,
here is the first question and answer from Yellen’s first press conference on March 19, 2014:

Marting Crutsinger: Madam Chair, Marty Crutsinger with the Associated
Press. Could you give us a little insight in how the decision was made on dropping
the 6 and a half percent numerical target in the forward guidance? Was there
any concern expressed that there’s been criticism on forward guidance, that its
confusing markets, not helping them in some ways? Was there concern expressed
that perhaps it would have been better to go to just a lower target, say, 6 percent?
And could you also address the concerns raised in the dissent that by dropping
this, it lowers the commitment on fighting low inflation? Thank you.
Chair Yellen: Thanks. Well, as I mentioned in my statement, the reason
the Committee felt that the time had come to revise the forward guidance is
not because we think it has not been effective. I believe the Committee does
think its been effective. I think its had a very useful impact in helping markets
understand our expectations and shaping their own. But it is becoming—as the
unemployment rate gets closer and closer to 6 and a half percent, to breaching
that threshold that seems like the one that is likely to be breached. The question
is: Markets want to know, the public wants to understand, beyond that threshold,
how will we decide what to do?...

Yellen’s answer continues for another three paragraphs. The second question, posed by Jon
Hilsenrath of the Wall Street Journal, is a detailed inquiry into the “slight upward drift in
the expectations for rates going out to 2016” in the interest rate projections made by FOMC
participants supplementing the FOMC statement. Yellen’s four-paragraph response includes

24“Transparency award: Sveriges Riksbank.” Central Banking Journal, 2014
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references to dot plots. Compare these questions and answers to the chat with Riksbank
Governor Stefan Ingves on December 17, 2013 and April 9, 2014 (translated from Swedish):

Racemouse: Hi Stefan! Why have you lowered the interest rate? What do you
actually wish to achieve?
Governor Ingves: Inflation was lower than we expected, so we need to get
inflation up as economic activity improves, and an interest rate cut will help
with this. This will let us meet our inflation target of two per cent.

Anna: Hi Stefan. What’s the main reason for the low inflation? And if we had a
zero interest rate, would it really boost inflation or would it only get households
to borrow until Sweden’s economy was in ruins?
Governor Ingves: Inflation is low because demand has been weak in many
parts of the world. At the same time, it’s been difficult for Swedish companies
to increase consumer prices. Both of these effects have led to low inflation. The
low interest rates are making it easy to borrow and this effect is simultaneously
pulling in the opposite direction. This is particularly the case now that economic
activity is improving.

Swedish-style question and answer sessions with the general public could supplement,
but not necessarily replace, the press conferences currently held by Yellen. The purpose and
intended audience are different.

European Central Bank

The European Central Bank (ECB) has emphasized communication with the public and
financial markets since its inception. The ECB provides a two-part rationale for communi-
cation: “Communication with the general public and with the financial markets is crucial
for any central bank, for two reasons. First, effective communication can contribute to the
efficiency of a central banks policies and help it attain its objectives. Second, communication
can be regarded as part of a general requirement to be accountable to the public.”25

ECB policymakers note that “transparency means more than simply releasing informa-
tion, as this does not by itself translate into a better understanding of monetary policy. The
potential problem of information overload contrasts with the need for clarity, which becomes
even more important when information is to be communicated to different audiences across
different environments. Proper interaction with the public requires that the central bank as
‘sender’ and the public as an active ‘receiver’ share a common framework and language — a
common understanding — with which both are comfortable.”26

The ECB President has held monthly press conferences since 1998. These press con-
ferences, similar to those held by the Fed Chair, are best suited for communication with

25“The external communication of the European Central Bank,” ECB Monthly Bulletin, February 2001,
p. 59.

26“Transparency in the monetary policy of the ECB,” ECB Monthly Bulletin, November 2002, p. 60.
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financial markets. The ECB uses other methods to communicate with the general pub-
lic. One approach is to target its communications to “multipliers” such as teachers and
journalists (Kuhn, 2005). Approximately 10,000 people visit the ECB annually, and “it is
assumed that there will be a strong ‘multiplier effect’, as the groups often consist of teach-
ers, bankers, members of special interest groups and others who influence public opinion”27

Another approach is to provide short educational videos on Youtube, such as “ECB and
the Euro Explained in 3 Min.” Section 2.4 discussed the Federal Reserve’s Youtube channel,
which has just over 400,000 video views. The official ECB Euro channel has over 6.3 million
views.

The ECB works with the National Central Banks (NCBs) to serve a multilingual, mul-
ticultural public. The External Communications Committee, formed in September 1998,
consists of communications experts from the ECB and the NCBs (?). Among the NCBs, the
National Bank of Austria (OeNB) stands out for its comprehensive communication policy.
The OeNB produces “Die aktuelle Zahl,” in which OeNB statisticians highlight one partic-
ular statistical figure produced by the OeNB and explain it to the public in a few sentences.
The OeNB Statistics Hotline takes around 1700 calls or emails per year from journalists and
citizens. Since most of the general public does not read specialized financial media, the OeNB
organizes seminars about economic statistics for journalists at nonspecialized media (Ittner
and Schubert, 2010). The Federal Reserve also makes use of its decentralized structure to
assist in outreach to a nonhomogeneous and geographically large public. Alan Greenspan
(2001) notes that the Fed’s regional structure also allows the 12 Banks and 25 branches to
experiment with various techniques for reaching out to the public, citing the Visitors Center
at the Chicago Fed as an example.

Bank of England

The Bank of England (BoE) website explains that “the monetary policy framework estab-
lished in 1997 will be most effective if it is accompanied by wide public understanding and
support, both for the objective of price stability and for the methods used to achieve it. The
Monetary Policy Committee (MPC) uses a variety of methods to explain to the public its
role of setting interest rates to meet the inflation target. These methods include the pub-
lication of the minutes of their monthly meetings; the quarterly Inflation Report; speeches
and lectures; research papers; appearances before parliamentary committees; interviews with
the media; visits throughout the UK and an education programme that includes the ‘Target
Two Point Zero’ competition for schools and colleges.”

Despite these efforts, the BoE faces substantial challenges in communicating with the
public. The BoE uses a quarterly survey of inflation attitudes to monitor the impact of its
communication efforts. One question asks, “Each month, a group of people meets to set
Britain’s basic interest rate level. Do you know what this group is?” Consistently around

27“The external communication of the European Central Bank,” ECB Monthly Bulletin, February 2001,
p. 59.
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half of respondents say that they don’t know, and around 40% identify the MPC or the BoE.
When given a list of options (government ministers, civil servants, Bank of England, high
street banks, or the European Central Bank), around two thirds choose the BoE. Reported
satisfaction with “the way the Bank of England is doing its job to set interest rates in order
to control inflation” varies more, and fell significantly during the Great Recession.

The BoE Youtube channel has 1,879 subscribers, twice as many as the Fed as a share of
the country’s Youtube users. Like the ECB, the BoE posts educational videos in the three to
seven minute range that draw considerable interest. The video “Quantitative Easing—How
it Works” has been viewed over 60,000 times. The videos “Money creation in the modern
economy,” “What is inflation?,” and “History of inflation,” are also among the most viewed.

Bank of Japan

According to its annual review, “To promote better understanding of the policies and business
operations of the Bank [of Japan], not only in the eyes of financial professionals but also
of the public as a whole, the Bank endeavors to make its publications and releases better
suited to the diverse needs and interests of their users. The Bank also works to promote
financial literacy among the public.” 28 However, public understanding of Bank of Japan
(BoJ) policies appears limited. Since 1993, the BoJ has conducted its Opinion Survey on
the General Public’s Views and Behavior. One section focuses on recognition and credibility
of the Bank. About a third of consumers say they know that the Bank has a price stability
mandate. In March 2014, 28% of consumer said they knew that the Bank had set the price
stability target at 2%.

The survey includes occasional questions about the clarity of the Bank’s explanations to
the public. Over half of respondents say explanations are not clear enough. When asked to
explain, most cite lack of basic knowledge about the bank, lack of opportunity to read or
hear about the bank, and overly technical language in Bank communications. In December
2005, 68% of respondents said they “know almost nothing about the Banks policy and
operations.” On the same survey, 63% thought the BoJ should expand its television and
radio communication, and 60% thought the BoJ should contribute materials to newspapers
and magazines. Only a small minority wished for more Bank publications and speeches.

The BoJ Governor also holds press conferences, which are even less geared toward the
general public and more toward financial markets compared to the Fed and ECB press con-
ferences. Bank of Japan Governor Haruhiko Kuroda only began allowing media to broadcast
his remarks in real time in March 2014; previously, remarks were embargoed until the end
of the press conference. Kuroda’s answers tend to exceed five minutes in length and even
the questions can exceed a minute (Kuroda, 2014). BoJ press conferences are held monthly
rather than quarterly.

28Bank of Japan 2012 Annual Review,p. 29
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Common Challenges

The Fed, Riksbank, ECB, BoE, and BoJ are not alone in confronting the challenges of com-
municating with the general public. Many central banks around the world make a conscious
effort to communicate with households and find that this target audience requires a different
communication approach than other audiences. The Reserve Bank of South Africa commis-
sioned a survey of the attitude of the public towards the Bank in 2011. Governor Gill Marcus
(2014) describes that “The results of the survey were gratifying in that they indicated that
the Bank had a high degree of credibility in the eyes of the markets. However, 45 per cent
of South Africans were unaware of our very existence!” He adds that “communication is not
just about our interaction with the markets. We have made a conscious effort to commu-
nicate with different stakeholder groups in the broader civil society through our outreach
programme. We meet on a regular basis with political parties, trade unions and business
associations from different sectors of the economy.”

The Reserve Bank of India notes that “Communication is sensitive to the target au-
dience — researchers, analysts, academics, media, regulated entities, other central banks,
rating agencies, multilateral institutions, market participants, Government agencies and the
common person including urban and rural population, women, senior citizens, defence per-
sonnel, school children — and therefore different types of communication instruments are
used.”29

Lack of financial and economic literacy is a shared obstacle to communication with the
general public and has motivated education initiatives by many central banks. Outreach
targeted to education professionals has the potential to impact a wide audience. Most prec-
ollege teachers in the United States have little to no formal training in economics, and teacher
knowledge is a key predictor of student success in learning economics (Watts, 2005). Many
of the Federal Reserve Banks have economics education initiatives, such as the San Francisco
Fed’s Education Advisory Group. The St. Louis Fed’s Economic Education initiative, Econ
Lowdown, provides free classroom resources for K-16 educators teaching about money and
banking, economics, personal finance and the Federal Reserve. Econ Lowdown provides pro-
fessional development events, videos, and other materials. Financial and economic literacy
is not the sole responsibility of central banks. The Department of Education, other federal
and state government agencies, colleges and universities, and employers all have a role to
play. But since economic literacy is so complementary to the goals of the Federal Reserve, its
efforts to improve economic literacy merit expansion and improvement. A rigorous impact
evaluation of Fed education programs is much needed.

2.7 Discussion and Conclusions

Before the 1990s, the FOMC was shrouded in mystery. More recently, Federal Reserve offi-
cials believe that monetary policy is more effective when the public understands the Fed’s

29“Communication Policy of the Reserve Bank of India,” 2014
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objectives and plans. The Fed therefore places significant emphasis on its communication
strategy. While numerous papers have studied the impact of the Federal Reserve communi-
cation strategy on expectations in financial markets, this paper is among the first to focus
instead on the general public.

Communications regarding the price stability mandate are not effectively transmitted to
most of the public. Long-run inflation expectations are not firmly anchored around the 2%
target. The stability of median expectations obscures the frequent, large forecast revisions
made by individual consumers. The anchoring of consumers’ inflation expectations improved
during the 1980s and 1990s, but has not notably improved since then. Most consumers are
either unaware of the 2% inflation target or do not believe it to be credible. Since the target
was announced, just over half of consumers expect 1, 2, or 3% inflation at the 5- to 10-year
horizon, and less than 15% expect 2% inflation. There are significant demographic dispar-
ities in the reach of Federal Reserve communication. Homeowners, stock market investors,
and individuals with higher income and education have more strongly-anchored inflation
expectations. Compared to professional forecasters, consumers are drastically more uncer-
tain about inflation and less likely to believe that long-run inflation will be near the Federal
Reserve’s stated target.

The effectiveness of central bank communication in reaching the general public depends
on propagation of monetary policymakers’ messages through the media. Quantitative news
analysis and Google search data reveal that consumers are neither passively exposed to
information about inflation and the Federal Reserve by the mass media nor actively seeking
this information. Though the Fed transparently provides information about its policies
and long-run inflation goals, and this information is in theory easily accessible, it is not
in practice widely transmitted. Policymakers can influence media coverage if they make
an active effort to do so, but the Fed has so far taken a relatively passive approach to
its interactions with the media. The Fed has begun to use interactive new media such as
Facebook, Twitter, and YouTube, and its efforts to communicate via these media should
continue to be evaluated. Television appears to be particularly effective at reaching a large
audience; Chairman Bernanke’s appearances on 60 Minutes and CBS News garnered far
more public attention than his typical speeches.

A collection of various surveys fills in more of the picture of why the general public,
in contrast to professional forecasters and financial market participants, is unreceptive to
Federal Reserve communications. General knowledge and awareness of the Fed and its
functions is limited. Many consumers can not identify the Federal Reserve chair or have
no opinion of the chair’s leadership. Public confidence in the Fed chair has been lower
under Bernanke and Yellen than under Greenspan. Consumers are more likely to blame the
President or Congress for economic troubles and credit them for economic improvements,
rather than blaming or crediting the Fed, indicating a perception of limited efficacy or
potency of monetary policy. Only a quarter of consumers in 2010 thought that QE2 would
help the economy, for example. Consumers do not tend to rate inflation as a top economic
issue, nor do they believe that economic statistics are particularly relevant to their lives.
Consumer inattention is a greater reality than economists and policymakers might expect,
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which may help explain why the communication strategy fails to reach large segments of the
population, particularly less-educated and lower-income groups.

The apparent failure of recent Federal Reserve attempts to communicate its price stability
objectives and policies to the public thus seems partly attributable to a general lack of
attention, awareness, and financial literacy. In 2001, Alan Greenspan (2001) remarked that
“we are most often communicating with colleagues and experts and thus do not confront
the need to convey our observations in nontechnical, accessible, or entertaining formats.”
This insight remains relevant today, even as new media expand the possible communication
formats at policymakers’ disposal. Central banks across the world have begun to recognize
the need to tailor communications to the needs of each target audience. Addressing this
need will be an ongoing challenge of monetary policy research and practice.

2.8 Tables and Figures
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Table 2.1: Indicators of Expectations Anchoring Regressed on Demographic Variables.

————All Years———— ————2012-2013————
(1) (2) (3) (4) (5) (6)

Uncertainty Abs. Rev. 1-3% Uncertainty Abs. Rev. 1-3%
log Real Inc. -0.59*** -0.22*** 0.14*** -0.59*** -0.18* 0.14***

(0.05) (0.03) (0.01) (0.15) (0.09) (0.02)
Educ. -0.18*** -0.10*** 0.04*** -0.16*** -0.11*** 0.03***

(0.02) (0.01) (0.00) (0.04) (0.03) (0.01)
Female 1.25*** 0.45*** -0.26*** 1.06*** 0.32*** -0.21***

(0.07) (0.03) (0.01) (0.17) (0.09) (0.03)
Married 0.08 0.01 0.03*** 0.11 0.05 -0.01

(0.05) (0.04) (0.01) (0.18) (0.12) (0.03)
Age -0.01 -0.02*** 0.00*** -0.00 -0.03 -0.00

(0.01) (0.01) (0.00) (0.03) (0.02) (0.00)
Age Sq. 0.00 0.00*** -0.00*** 0.00 0.00 -0.00

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
White -0.31** -0.26*** 0.16*** -0.01 -0.16 0.03

(0.14) (0.08) (0.02) (0.27) (0.15) (0.06)
African-Amer. 0.29 0.34*** -0.02 -0.08 0.19 -0.07

(0.18) (0.12) (0.03) (0.28) (0.28) (0.07)
Hispanic 0.47*** 0.16 -0.06* 0.13 -0.12 0.01

(0.18) (0.11) (0.03) (0.34) (0.29) (0.08)
Stock -0.19*** -0.11*** 0.06*** -0.21*** -0.15*** 0.08***

(0.02) (0.01) (0.00) (0.04) (0.03) (0.01)
N 67767 27000 77409 8986 3369 9952
R2 0.04 0.06 0.04 0.05

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors clustered by time in parentheses.

Data from Michigan Survey of Consumers. Dependent variables derived from consumers’ long-run inflation

expectations. Columns (3) and (6) are probit regressions. Log real inc. is log of real income, educ. is

highest grade of schooling completed, and stock is the stock market investment quintile, taking values from

0 (no stock investments) to 5 (highest investment quintile).
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Figure 2.1: The anchoring of consumer inflation expectations

Notes: Data from Michigan Survey of Consumers. The short and long horizons refer to one-year-ahead
and five- to ten-year-ahead inflation expectations, respectively. Forecast revisions are the difference in
expectations made by respondents who take survey twice at six-month interval.
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Figure 2.2: Indicators of expectations anchoring over time

Notes: All measures are derived from Michigan Survey of Consumers long-run inflation expectations mi-
crodata. Centered 7-month moving average.

Figure 2.3: Characteristics of inflation forecasts by investment quintile

Notes: Percent of respondents with 1, 2, or 3% inflation forecast or giving “don’t know” response, by
investment quintile, where 0 denotes no stock market investments and 5 denotes highest quintile.
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Figure 2.4: Newspaper Coverage of Inflation and the Federal Reserve

Notes: Number of New York Times front page headlines per year mentioning inflation, deflation, Federal

Reserve, prices rising, Greenspan, Volcker, Bernanke, or Yellen.

Figure 2.5: Google search volume for inflation, Federal Reserve, and interest rates

Notes: Data on search volume in the United States is from Google Trends. Data is only available normalized;

the highest search volume week for “interest rates” is normalized to 100.
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Figure 2.6: Facebook post by the San Francisco Federal Reserve

Notes: This screenshot from the San Francisco Fed’s Facebook page was captured on July 14, 2014. The

SF Fed posted an article from the Wall Street Journal’s “MarketWatch” site on July 1, 2014. Two Facebook

users “liked” the post, one shared it, and zero commented on it.
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Figure 2.7: Percent of consumers hurt by inflation

Notes: Responses to ORC Public Opinion Index question, “Speaking of yourself or your family, has inflation

so far hurt you seriously, hurt a little, or hasn’t it hurt you at all?”
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Figure 2.8: Knowledge of official inflation and unemployment rates

Notes: The Pew Research Center for People and the Press in December, 2010, asked 1,001 adults,“Do you

happen to know if the national [inflation, unemployment] rate reported by the government is closer to 1%,

5%, 10%, or 20%?”
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Figure 2.9: PublicoOpinion of federal reserve chairs

Notes: Confidence balance statistic, and favorability balance statistic, and percent of respondents having

no opinion of Federal Reserve Chairs and other government leaders. Higher balance scores indicate greater

confidence or favorability. No opinion and confidence balance statistics from Gallup Polls. Favorability

balance statistics from Gallup/CNN/USA Today Polls.
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Figure 2.10: Confidence in central banks

Notes: The Financial Times/Harris Survey on April 16, 2008, asked approximately 1,000 adults per coun-

try,“How confident are you that the [European Central Bank, Bank of England, Federal Reserve] can set

interest rates at an appropriate rate to manage the current credit crisis: very confident, rather confident,

somewhat confident, or not confident at all?”



70

Chapter 3

Inflation Expectations in the Great
Depression

3.1 Introduction

The Great Depression is one of the most dramatic episodes in economic history. Ben
Bernanke (1995) calls it the “Holy Grail of macroeconomics.” Interpretations of its onset,
severity, and recovery depend on the behavior of inflation expectations from before the De-
pression through the recovery period. Theories of the contraction depend on when, whether,
and why the deflation of 1930-32 was anticipated (Romer and Romer, 2013). Theories of the
recovery depend on when and why positive inflation expectations reappeared, and in par-
ticular on whether a “regime change” under Roosevelt generated inflationary expectations
(Temin and Wigmore, 1990; Eggertsson, 2008).

This paper examines the behavior and role of expectations in the Great Depression in
more detail. Economists have used a variety of approaches to estimate inflation expectations
in the Depression era. Some have focused on the onset and others on the recovery. In this
paper I describe, compare, and supplement the numerous approaches that have been used
and account for differences in results. Approaches fall into three categories: “market-based,”
statistical, and narrative.

“Market-based” approaches use asset prices or other market data to make inferences
about inflation expectations. Temin and Wigmore (1990) use the behavior of stock prices
to make qualitative inferences about inflation expectations, and I quantify their strategy.
Other market-based approaches include the commodities future prices approach of Hamilton
(1992) and the analysis of nominal debt issuance by Fackler and Parker (2005). I introduce a
Phillips curve approach that exploits the role of inflation expectations in inflation dynamics.

Statistical approaches use univariate or multivariate time series methods to estimate
inflation expectations. Univariate statistical approaches are used by Cecchetti (1992) and
Dorval and Smith (2013), who construct ARMA forecasts of inflation to estimate inflation
expectations. Multivariate methods include the interest rate approach introduced by Mishkin
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(1981) and used by Cecchetti (1992) and Romer (1992), and vector autoregressions used by
Dominguez et al. (1988). I conduct similar estimates using alternative specifications and
data. A general problem with these approaches is that they are, by construction, unable to
detect a regime shift in expectations, and depend on strong assumptions about the models
and information sets used by contemporaries to form inflation expectations.

The narrative approach provides more insights into how agents in the Depression era
actually formed their inflation expectations. Dominguez et al. (1988) present narrative evi-
dence from the records of the Harvard and Yale forecasting services in 1929. Nelson (1991)
and Romer and Romer (2013) present evidence from the contemporary business and financial
press for the onset of the Depression, and Jalil and Rua (2013) do so for 1933. I supple-
ment these authors’ evidence with evidence from professional forecasting services, economic
reports, and major newspapers that previous researchers haven’t explored.

After comparing the estimates obtained by each approach and accounting for differences
in estimates, I conclude that deflation was mostly unanticipated until mid-1930. Thus it
is possible that debt deflation, as described by Fisher (1933) and Bernanke (1983), was
operative in the downturn. I also conclude that a regime change occured at the start of
Roosevelt’s presidency, and that inflation expectations turned positive before monetary ex-
pansion. These conclusions do not negate Friedman and Schwartz’ (1963) monetary theory,
but do suggest that nonmonetary forces played a major role in the contraction and recovery.

Section 3.2 outlines the role of inflation expectations in competing theories of the Depres-
sion. Section 3.3 discusses market-based approaches, Section 3.4 statistical approaches, and
Section 3.5 narrative approaches. Section 3.6 summarizes the approaches and concludes.

3.2 Inflation Expectations in Theories of the

Depression

Macroeconomic time series exhibit striking behavior during the Great Depression. Figure
3.1 displays graphs of industrial production, the price level, the money supply, and real and
nominal interest rates from 1924 to 1938.1 After relative stability in the mid-1920s, the
Consumer Price Index (CPI) and Producer Price Index (PPI) declined an average of 8% and
12% per year, respectively, from 1930 to 1932. Meanwhile, the money supply and industrial
production contracted. Recovery began in 1933 as these trends reversed.

Panel D shows the 4-6 month nominal commercial paper rate in New York and the ex
post real interest rate (the commercial paper rate minus CPI inflation from month t to
t+ 6, annualized.) Nominal interest rates generally declined through the Great Depression,
approaching the zero lower bound. While Panel D displays ex post real interest rates, without
a measure of inflation expectations we do not know the behavior of ex ante real interest rates.
This unknown plays a critical role in theories of both the contraction and the recovery.

1See Appendix C.1 for data descriptions.
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Figure 3.1: Macroeconomic time series 1925-38

Notes: Industrial production is the adjusted Miron-Romer index from Romer (1994). The money supply,

in millions of $, seasonally adjusted, is series Cb64 from Friedman and Schwartz’ “A Monetary History of

the United States.” Commercial paper rate is the FRED series M13002US35620M156NNBR.
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Expectations and the Contraction

According to the monetary hypothesis of Friedman and Schwartz (1963), monetary con-
traction is largely to blame for the economic collapse of 1929-33, and more accomodative
monetary policy could have dramatically reduced its severity. Friedman and Schwarz identify
episodes from 1867 to 1960 when the money supply moved for reasons exogenous to current
or expected macroeconomic conditions. They find that output and prices moved in the same
direction as the money supply following these “monetary shocks.”

They identify several contractionary monetary shocks from 1928 to 1933. First was
deliberate monetary tightening from Spring 1928 until the October 1929 stock market crash
in response to Federal Reserve concern about speculation on Wall Street. Benjamin Strong,
Governor of the Federal Reserve Bank of New York, was opposed to the use of monetary
policy to try to slow the stock market boom. When Strong died of tuberculosis in 1928, he
could no longer restrain the Fed from anti-speculative tightening. Another example of a shock
came in October 1931, when the Fed raised the discount rate by 200 basis points following
Britain’s departure from the gold standard. This tightening was not an endogenous reaction
to declining output, but rather was motivated by a desire to defend the gold standard.

Friedman and Schwartz’s reading of almost a century of the historic record and reduced
form estimates of the response of output to monetary shocks is some of the strongest evidence
that changes in the money supply have real effects. In the 1930s, however, monetary forces
may not be the most important explanation of developments in the real economy. Friedman
and Schwartz provide little discussion of the transmission mechanism from monetary shocks
to output, but most scholars assume that Friedman and Schwartz had a conventional interest
rate channel in mind (Romer and Romer, 2013). In the textbook IS-LM model, an exogenous
reduction in money supply shifts the LM curve back, raising real and nominal interest rates.
Indeed, nominal interest rate rise following most of Friedman and Schwartz’ contractionary
shocks. But the decline in nominal interest rates from 1929-33 is a glaring exception.

Because of the anomolous behavior of nominal interest rates, some authors have sought
alternatives to the monetary hypothesis. Temin (1976), contending that nominal interest
in the Depression rates present no indication of monetary stringency, points instead to an
autonomous and unexplained decline in consumption2 and a decline in exports resulting
from worldwide agricultural depression. He argues that declines in consumption and exports
reduced U.S. income, and, in turn, the demand for money; this, rather than contractionary
monetary policy actions, explains the reduction in the money supply. In the IS-LM frame-
work, Temin’s spending hypothesis implies that the IS curve shifted back more than the LM
curve, explaining the behavior of nominal interest rates.

Another non-monetary hypothesis that implicitly describes a backward-shifting IS curve
is the debt deflation hypothesis put forth by Fisher (1933). Small borrowers greatly increased
their nominal debts during the 1920s (Fackler and Parker, 2005). According to the debt
deflation hypothesis, when debt is nominal, unanticipated deflation increases the real burden

2Romer (1990) attributes the initial decline in consumption to the uncertainty associated with the stock
market crash, while Olney (1999) attributes part of the decline to features of household bankruptcy law.
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on debtors, leading to insolvency and a reduction in aggregate demand. The reduction
in aggregate demand leads to further declines in the price level, creating a terrible spiral.
Bernanke (1983) formalizes and extends the debt deflation hypothesis by focusing on feedback
between the financial and real sectors. Bank liabilities are also denominated in nominal
terms. When large deflationary shocks result in debtor bankruptcies, the nominal values of
assets forfeited by debtors to the banks also decline, bringing banks closer to insolvency and
raising the cost of credit intermediation. Banks may fail or may reallocate assets from loans
to safer government securities. The resulting higher cost and reduced availability of credit
further depress aggregate demand, exacerbating the deflationary spiral.

The viability of the debt deflation hypothesis depends on unanticipated deflation. Al-
ternatively, anticipated deflation could reconcile declining nominal interest rates with the
monetary hypothesis. If anticipated deflation were a direct result of monetary contraction,
then monetary forces would be responsible for rising real rates (Romer and Romer, 2013).
Schwartz (1987) hints that she has this mechanism in mind when she criticizes Temin for
neglecting the distinction between real and nominal interest rates. The behavior of ex post
real interest rates makes this explanation plausible, but to verify it requires knowledge of
inflation expectations and ex ante real rates, which are not directly observable.

Monetary and nonmonetary forces could certainly have both played a part in the eco-
nomic contraction. Determining the extent and timing of deflation expectations is key to
understanding their respective roles. The debt deflation hypothesis depends on deflation
being unanticipated at the time when nominal debts were being accrued. The monetary hy-
pothesis depends on contractionary monetary shocks giving rise to anticipation of deflation.

Expectations and the Recovery

Friedman and Schwartz identify an expansionary monetary shock beginning in April 1932,
when Congress began pressuring the Fed to ease monetary policy. Initially reluctant, the
Board authorized substantial open-market purchases of securities between April and June.
The Glass-Steagall Act of February 1932 made this possible by allowing the Fed’s holdings of
government securities to be used as collateral for Federal Reserve notes. This freed up large
amounts of gold to back increases in the money supply (Hsieh and Romer, 2006). But the
trough of the business cycle did not occur until the spring of 1933. Friedman and Schwartz
classify January 1933 to the March 1933 bank holiday as a contractionary monetary shock
because, in the long gap between the November 1932 election and March 1933 inauguration
of President Franklin Roosevelt, speculation arose that Roosevelt might devalue the dollar
or break the link with gold. To avoid potential capital losses, domestic and foreign investors
converted dollars to gold, resulting in bank failures and defensive measures against gold drain
by the Fed that reduced the money stock.

The deflation episode ended and recovery began in the second quarter of 1933 under
President Roosevelt, whose famous “first one hundred days” included the abandonment of
the gold standard on April 19, 1933 and the enactment of the National Investment and
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Recovery Act (NIRA) in June. Output growth from 1933 to 1937 was the highest of any
four-year peacetime period in United States history (Eggertsson, 2008).

Friedman and Schwartz (1963) attribute the recovery of output from 1933 to 1937 to
monetary expansion. Rapid growth of the money stock from June 1933 to June 1936, they
write, “was in no way a consequence of the contemporaneous business expansion.” The
monetary base grew primarily through increases in the stock of gold, as the deteriorating
political situation in Europe caused flows from Europe to the United States (Steindl, 2008).
Romer (1992) finds that monetary expansion was a larger contributer to recovery than fiscal
policy. She notes that since nominal interest rates were near the zero lower bound in early
1933, for monetary expansion to explain the recovery through aggregate demand stimulus,
money growth must have lowered real interest rates by generating expectations of inflation.
While money growth may explain some of the output growth from 1933 to 1937, it has
difficulty explaining the turning point. Industrial production increased from the first to the
second quarter of 1933, while the money supply was still declining. Friedman and Schwartz
do not provide a complete explanation of the turning point, but suggest that production rose
partly in anticipation of higher prices and costs under the (not-yet-passed) NIRA.

Temin and Wigmore (1990) view this explanation of the turning point as unsatisfactory,
and provide an alternative explanation. They argue that Roosevelt brought about a regime
change that shifted inflation expectations upward, stimulating the economy. The use the
regime change framework of Sargent (1983), in which a sharp change in expectations enables
stabilization. Temin and Wigmore explain, “It is not necessary for this transition that
economic decision makers in 1933 understood modern open-economy macroeconomics...It
was sufficient for them to have comprehended that gold standard rules dictated deflation
in times of trouble. Roosevelt abandoned the rules that Hoover repeatedly articulated for
directing the economy... Euphoria—that is, a dramatic shift in expectations—was the initial
response. People anticipated that prices, incomes, or both were about to rise” (p. 486). The
model of Eggertsson (2008) formalizes this regime change hypothesis, which depends on a
sharp shift in inflation expectations in the second quarter of 1933.

In February 1933, a run on the dollar followed President-elect Roosevelt’s discussions of
the possibility of devaluation to raise commodity prices. The Bank Holiday in March was
“the denouement of the Depression and gave Roosevelt unprecedented Presidential power
to change policies” (Temin and Wigmore, 1990, p. 488). On April 18, 1933, Roosevelt
announced his support for the Thomas Amendment to the Emergency Farm Mortgage Act
of 1933, which would allow him to devalue the dollar. Devaluation was “the single biggest
signal that the deflationary policies implied by adherence to the gold standard had been
abandoned...It sent a general message to all industries because it marked a change in direction
for government policies and for prices in general” (Temin and Wigmore, 1990, p. 485).

Temin and Wigmore take care to distinguish this regime change explanation of the turn-
ing point from the description of recovery in Europe by Eichengreen and Sachs (1985), who
show that in ten European countries, departure from the gold standard preceded and en-
abled recovery by permitting monetary expansion. In the United States, where there was
no market pressure to devalue, departure from the gold standard facilitated recovery by
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Figure 3.2: Expected inflation estimates in the literature

Notes: AR(1) time series estimates from Cecchetti (1992), multivariate time series estimates from Romer

(1990), and estimates derived from commodities futures prices from Hamilton (1992).

signalling the establishment of a new policy regime. The consistently aggressive, interven-
tionist, expansionary policy approach pursued by Roosevelt in subsequent months was in
stark contrast to Hoover’s passive, deflationary approach.

There are several channels by which increased inflation expectations may raise economic
activity. First, raising inflation expectations lowers real interest rates, boosting interest-
sensitive components of aggregate demand. Second, increased inflation expectations mean
higher expected wealth for debtors. If debtors have higher propensities to spend out of
wealth than creditors, then this channel also implies a positive relationship between inflation
expectations and aggregate spending. Third, raising inflation expectations may either raise
or lower consumer and business confidence, depending on the circumstances. If deflation has
long been associated with recession and economic distress—as was probably the case in the
Great Depression—then a rise in expected inflation could boost general economic optimism.
Bachmann et al. (2013) find no evidence that consumers with higher inflation expectations
are more willing to spend on consumer durables in recent decades, but a rise in inflation
expectations in 1933 seems more likely to be expansionary given the context and the likely
more dramatic nature of the shift in expectations.

Figure 3.2 plots three estimates of expected inflation from 1928-34 found in the literature.
Other authors provide qualitative estimates of when inflation expectations were positive or
negative. The various estimates, discussed in the following sections, differ in the extent to
which deflation was anticipated as well as in the timing of the resumption of positive inflation
expectations. Reconciling the differences is crucial for understanding the Great Depression.
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3.3 Market-Based Approaches

One approach to estimating inflation expectations in the Great Depression era entails seeking
information implicit in certain prices or quantities. In recent times, the wide availability
of inflation-linked assets such as Treasury Inflation-Protected Securities enables relatively
straightforward calculation of implied inflation expectations. These assets were not available
in the 1920s and 30s; however, other assets allow less direct inferences to be made about
expected inflation. Stock prices, commodities futures prices, and the quantity of nominal
debt issuance at various maturities have previously been used to make indirect inferences
about inflation expectations. The New Keynesian Phillips curve implies that inflation itself
can also be used to make indirect inferences about inflation expectations.

The following notation will be used in this and subsequent sections. Let pt be a price
index with monthly frequency. Let πt = 1200 ln(pt/pt−1) be contemporaneous annualized
inflation. Denote mean realized inflation from period t to t+ j by πt,j = 1200

j
ln(pt+j/pt). For

example, one-year-ahead realized inflation is πt,12 = 1200
12

ln(pt+12/pt) = 100 ln(pt+12/pt).
Let Ωt be agents’ information set at time t and πet,j be expected average inflation from

period t to t+ j, πet,j = E[100
j

ln(pt+j/pt)|Ωt] = 1
j
E[πt+1 + πt+2 + ...+ πt+j|Ωt].

If pt has quarterly frequency, then contemporaneous annualized inflation is πt = 400 ln(pt/pt−1)
and mean realized inflation from t to t + j is πt,j = 400

j
ln(pt+j/pt). The market-based ap-

proaches share an assumption of rational expectations:

πet,j = πt,j + νt,j, where E[νt,j|Ωt] = 0. (3.1)

Stock Market Approach

Temin and Wigmore (1990) use stock market data to investigate the return of inflationary
expectations in the recovery from the Depression. Stocks were at a trough in March 1933,
and rose sharply until July. From March to July, industrial stocks doubled in price. Temin
and Wigmore explain that when deflation is expected, people hold cash for the real return
it provides. When expectations of deflation are replaced by expectations of inflation, people
shift out of cash and into assets whose value rises with inflation, such as stocks. The rise in
stock prices from March to July, they argue, reflects the portfolio shift driven by a regime
change in inflation expectations. Their analysis is qualitative.

I use monthly data on S&P500 stock prices and CPI inflation to verify that the posited
relationship between stock prices and inflation expectations is reasonable and to quantify
Temin and Wigmore’s analysis. While they focus on the recovery period, I also use stock
prices to estimate expectations during the onset of the Depression. Let stock price growth
St be the year-over-year percent change in the monthly S&P 500 index. Suppose St depends
on inflation and expected future inflation:

St = β0 + β1πt−12,12 + β2π
e
t,12 + εt. (3.2)
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Using Equation (3.1), we can write Equation (3.2) as:

St = β0 + β1πt−12,12 + β2πt,12 + β2νt,12 + εt, where Et[β2νt,12 + εt] = 0. (3.3)

We can use estimates β̂0, β̂1, and β̂2 to compute approximate inflation expectations:

St − β̂0 − β̂1πt
β̂2

= πt,12 + νt,12 + εt/β̂2 ≈ πt,12 + νt,12 = πet,12. (3.4)

I estimate Equation (3.3) using monthly data from 1924-1938 (Table 3.1). The main
specification is in column (1). Column (2) includes a number of control variables (see variable
descriptions in Appendix C.1). In both specifications, the coefficient β̂2 is positive and
statistically significant, consistent with Temin and Wigmore’s hypothesis.

Table 3.1: Stock price approach regressions, 1924-1938. See Equation (3.3).

(1) (2)
St St

πt−12,12 2.68*** 1.97***
(0.87) (0.69)

πt,12 3.62*** 3.06***
(0.68) (0.61)

Industrial Production 0.38***
(0.10)

10-Yr Treasury Constant Maturity Rate -21.32***
(7.66)

Commercial Paper Rate 9.79***
(1.81)

Sensitive Industrial Raw Commodities 0.25***
(0.09)

Observations 180 180
R2 0.51 0.75

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Newey West standard errors in parentheses. Dependent

variable is year-over-year percent change in monthly S&P 500 index.

Panel A of Figure 3.3 plots the percent change in the S&P 500 index and one-year-ahead
inflation from 1871 to 2014. The series have a correlation coefficient of 0.28. Panel B shows
estimates of inflation expectations at the one-year horizon for the onset through the recovery



CHAPTER 3. INFLATION EXPECTATIONS IN THE GREAT DEPRESSION 79

Figure 3.3: Stock prices and one-year-ahead CPI inflation

Notes: Stock prices are the year-over-year percent change in the S&P 500 index.

computed from Equation (3.4). By these estimates, inflation expectations turned negative
in November 1929; from 1928 until late 1931, expectations were consistently higher than
realizations. Inflation expectations were at their lowest in the third quarter of 1932 then
began to rise, turning positive in April 1933.

Futures Prices Approach

Hamilton (1992) uses commodities futures prices to calculate expected commodity price
changes in the Depression. For most of the Depression, futures prices were above spot
prices for most commodities, indicating that declines in agricultural prices caught people
by surprise. Hamilton shows that commodity futures prices can be used to infer aggregate
price changes by estimating historical correlations between commodity prices and consumer
prices. His results indicate that the deflation of the early 1930s was largely unanticipated
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and that positive inflation expectations resumed in the second trimester of 1933.3

Let Sj,t be the time t spot price of commodity j and Fj,t the price of a one-period-ahead
forward contract. Let sj,t+1 = logSj,t+1 ∼ N(µj,t, σ

2
j ). Then fj,t = logFj,t = Et[sj,t+1]+σ

2
j/2.

With risk neutral investors, Fj,t = Et[Sj,t+1]. If investors are not risk-neutral, let κ be a
constant risk premium and kj = −σ2

j/2− κ. Then:

fj,t = Etsj,t+1 − kj. (3.5)

Hamilton’s approach relies on an assumption that there is a strong and stable relationship
between commodity price changes and aggregate price level changes. One potential concern
is that this relationship may not hold in deflationary episodes. Mishkin (1990) argues that
the relationship between commodity price changes and aggregate price level changes is very
noisy. He thus claims that futures market data can be used to construct own-commodity
real interest rates but that these do not contain much information about the aggregate real
interest rate. A time-varying risk premium would add additional noise to the estimates.

Cecchetti (1992) notes that physical stocks of commodities are assets whose risk-adjusted
nominal return must equal that of other assets, and that physical stocks of commodities
were high during the Great Depression. Since the nominal interest rate on bonds cannot
be negative, he argues that the price of stored commodities cannot be expected to fall.
Cecchetti also points to government intervention in commodities futures markets as part of
a policy goal of preventing agricultural commodities from falling, contending that this could
contaminate Hamilton’s results.

Hamilton counters both of Cecchetti’s critiques. He notes that “commodity inventories
facilitate milling, processing, and distribution, and these often dominate the capital-gains
motive for holding inventories” (p. 162). The difference between spot and futures prices
(fj,t − sj,t) ranges from very positive to very negative values in the data. Indeed, Hamilton
estimates that inflation expectations were negative from mid-1930 to mid-1933. It is thus
both theoretically and empirically possible for the price of stored commodities to be expected
to fall. To the second concern, he responds that commodities were so openly traded on world
markets that the U.S. government’s ability to control their price is questionable, and that
government intervention does not alter the validity of equation (3.5).

Nominal Debt Issuance

Fackler and Parker (2005) claim that the behavior of nominal debt issuance in the years prior
to the Great Depression is not consistent with the deflation being anticipated. Anticipated
deflation should cause some borrowers to defer borrowing or choose longer-term rather than
short-term debt to minimize repayment in deflated dollars. The data shows no evidence of
this occuring. The private debt to income ratio, already high in 1920, grew rapidly prior to
the Depression, and the volume of corporate debt offerings did not fall substantially until

3Voth (1999) uses a similar approach to estimate inflation expectations in Germany during the Depres-
sion, and finds that fear of inflation was prominent in 1931-31.
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1932. Moreover, the relative shares of long-term and short-term debt did not change until
after the deflation began. Household indebtedness more than doubled from 15% of GDP
in 1920 to 32% in 1929 (Gärtner, 2013). That so many borrowers became delinquent or
defaulted also implies that the growing real debt burden was unexpected (Bernanke, 1983)

The increase in nominal debt from 1922-29 was noteworthy to contemporary observers.
Persons (1930, p. 94) documented high growth in borrowing by households during the 1920s,
particularly an increase in mortgage debt, and attributed the depression to this “great wave
of credit expansion.” The debt service to national income ratio rose from 9% in 1929 to
19.8% in 1932-33 (Clark, 1933).

Phillips Curve Approach

A new approach to estimating inflation expectations comes from the role of inflation expec-
tations in inflation dynamics. Phelps (1968) proposed an expectations-augmented Phillips
curve in which inflation depends on expected future inflation and unemployment. The cen-
tral insight of the New Keynesian Phillips curve (NKPC) is that inflation is a forward-looking
process, as opposed to being driven by past shocks (Mavroeidis et al., 2014):

πt = απet + βxt + εt, (3.6)

where xt is a measure of real activity, εt may be interpreted as a supply shock and measure-
ment error with Et[εt] = 0, and πt and πet are inflation and expected future inflation. I use
monthly data and let πt = πt−3,3 = 400 ∗ ln(pt/pt−3) be the annualized quarter-over-quarter
percent change in pt. Let πet = πet,12 be expected annual inflation over the next year.

The relationship between current and expected inflation can be used to estimate expected
inflation. Using the rational expectations assumption of Equation (3.1), Equation (3.6)
becomes:

πt−3,3 = α(πt,12 + νt,12) + βxt + εt = απt,12 + βxt + ανt,12 + εt︸ ︷︷ ︸
ut

, where Et[ut] = 0. (3.7)

Estimates α̂ and β̂ can be used to compute:

πt − β̂xt
α̂

= πt,12 + νt,12 + εt/α̂ = πet,12 + εt/α̂ ≈ πet,12. (3.8)

These estimates of inflation expectations are contaminated by εt/α̂, a multiple of the supply
shock. To improve the estimates, suppose we have some variables Vt correlated with εt, so
that εt = γVt+ζt, where ζt is mean zero and uncorrelated with νt,12. Equation (3.7) becomes:

πt = απt,12 + βxt + ανt,12 + γVt + ζt, (3.9)

and a closer approximation to πet,12 is given by πet,12 ≈ (πt − β̂xt − γ̂Vt)/α̂.
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To estimate Equation (3.9), using data from 1924-38, I let pt be the CPI and xt be
the annualized quarter-over-quarter percent change in the Adjusted Miron-Romer Index of
Industrial Production. The supply shock variable Vt includes coal prices.4 Table 3.2 displays
regression results with and without supply shock variables, and Figure 3.4 plots implied
one-year-ahead inflation expectations and inflation realizations using the results of column
(2).

Table 3.2: Phillips curve regressions, 1924-1938.

(1) (2)
πt−3,3 πt−3,3

πt,12 0.54*** 0.39***
(0.13) (0.09)

Industrial Production 0.09*** 0.10***
(0.03) (0.02)

Coal Price 7.45***
(1.90)

Observations 180 180
R2 0.37 0.47

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Newey West standard errors in parentheses. Dependent

variable is the annualized quarter-over-quarter percent change in the CPI. Independent variables are one-

year-ahead inflation, the percent change in the Miron-Romer industrial price index, and coal prices. See

Equation (3.7).

In Appendix C.2, I use Monte Carlo methods to repeatedly simulate a basic three-
equation New Keynesian model. In the simulations, I know the true values of πet , and
use the simulated πt and xt to estimate Equation (3.7) and compute π̂et by Equation (3.8).
The correlation coefficient between the true and estimated values of πet is 0.8, indicating that
this estimation procedure is indeed informative of true inflation expectations.

All of the market-based approaches posit a dependence of some market price or quantity
on inflation expectations and other variables, and use the relationship to make inferences
about inflation expectations. Noisiness arises from omitted variables, measurement error, and
potential nonstationarity of the relationship between expected inflation and the market price
or quantity. For example, inflation dynamics may depend on unobserved supply shocks, stock
prices and nominal debt issuance may depend on variables other than inflation expectations
that were not included in the analysis, and the relationship between expected commodity
price changes and expected aggregate price level changes may be noisy.

4I experiment with alternative choices of Vt, such as petroleum prices, but only coal prices are statistically
significant. Results are not sensitive to the inclusion of alternative choices of Vt.
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Figure 3.4: Expected inflation estimated from Phillips curve and realized inflation

Notes: Inflation is the year-over-year percent change in the CPI. Estimates computed using Equation (3.8).

Despite the noisiness of the market-based estimates of inflation expectations, the different
market-based approaches make qualitatively similar findings about inflation expectations in
the onset and recovery periods. First, the deflation was mostly unanticipated. Second,
positive inflation expectations returned by mid-1933 or slightly earlier.

3.4 Statistical Approaches

An alternative to the narrative approach of Section 3.5 is a class of statistical approaches.
Statistical approaches to estimating inflation expectations involve modeling the stochastic
process governing inflation dynamics and using forecasts as a measure of inflation expecta-
tions. The limitation of the statistical approach is the reliance on strong assumptions about
the models and information sets contemporary observers used to form their expectations.

The general idea of the statistical approach is as follows. Suppose agents form inflation
expectations πet,j according to:

πet,j = f(Ωt). (3.10)

The econometrician does not know agents’ information set Ωt or model f(Ωt) of the inflation
process, but assumes that the information set is Ω̃t and that agents make forecasts using
f̃(Ω̃). Using data (Ω̃t, {πt}Tt=1), the econometrician estimates:

πt,j = f̃(Ω̃t) + εt,j. (3.11)
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Using the estimate ˆ̃f of f̃ , her estimate of agents’ inflation expectations is π̂et,j = ˆ̃f(Ω̃t). The
error in this approach is the difference between estimated and true inflation expectations:

π̂et,j − πet,j = ˆ̃f(Ω̃t)− f(Ωt) = ( ˆ̃f(Ω̃t)− f̃(Ω̃t)) + (f̃(Ω̃t)− f(Ωt)). (3.12)

The first term is estimation error from Equation (3.11). The second error term arises because
the econometrician does not know what information set agents used or how agents used their
information to form expectations. The various statistical approaches used in the literature
differ in choice of Ω̃ and f̃(Ω̃). The univariate forecasts in Subsection 3.4 include only lags
of inflation in Ω̃, while the multivariate forecasts in Subsection 3.3 include lags of inflation
and additional variables in Ω̃. Most approaches assume that f̃ is a linear function of the
elements of Ω̃, so that Equation (3.11) can be estimated easily by ordinary least squares or
other standard methods.

Univariate Forecasts

In the univariate statistical approach, the econometrician models inflation as depending only
on its own lags, so Ω̃t = {πt−s}Ls=0. Cecchetti (1992) uses univariate time series techniques
to forecast inflation. Using quarterly data from 1919 to 1928, he estimates ARMA(p,q)
models up to order (2,2) and uses the Schwarz and Akaike criteria to select the best fitting
model. Both criteria select the MA(2) model. Repeating this process with data from 1919
to 1940, the AR(1) model is selected, so he constructs both MA(2) and AR(1) forecasts.
The MA(2) model is used to construct out-of-sample forecasts while the AR(1) model is
used to construct in-sample forecasts. In the AR(1) model, for example, Ω̃t = {πt} and
f̃(Ω̃) = f̃(πt) = α0 + α1πt. His AR(1) estimates, with standard errors in parentheses, are:

πt,1 = −0.28 + 0.52πt + εt,1
(0.84) (0.06)

(3.13)

These estimates imply that the unconditional mean of the series is −0.6 and that πet,1 < 0 if
and only if −0.284 + 0.516πt < 0. Hence, whenever actual inflation is negative or small and
positive, Cecchetti concludes that deflation is anticipated. Since the persistence parameter
is fairly large (α̂1 = 0.52), when deflation is realized it is expected to persist. The AR(1) and
MA(2) models imply that moderate deflation was anticipated by the end of 1929, and by
the start of 1930, price declines were expected to persist. These results arise because actual
inflation was negative in the fourth quarter of 1929. Since actual inflation turns moderately
positive in the second quarter of 1933 and strongly positive in the third, expected inflation
turns moderately positive in the third quarter and strongly positive in the fourth.

Dorval and Smith (2013) use a similar approach and find considerable cross-country vari-
ation across countries in the degree to which the deflation was anticipated. Using quarterly
data from 1922 to 1939, they recursively estimate a first-order autoregression of inflation for
each of 26 countries. In the United States, where inflation persistence is relatively high, af-
ter deflation begins, further deflation is quickly incorporated into expectations. In countries
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like France, where persistence is smaller, deflation less statistically forecastable inflation. A
more sophisticated univariate approach is used by (Fackler and Parker, 2005), who estimate
a Markov switching model of the price process during the interwar period. They assume
that there are two states— a deflationary state and a stable prices state—and estimate the
filtered probability that the economy is in the deflationary state in each period. Only after
mid-1930 did the filtered probability rise from near zero to near one. Thus they conclude
that agents would not have had reason to anticipate deflation in the 1920s when nominal
debt was issued in great volume.

Since Cecchetti uses quarterly data, his estimates of πet,1 are estimates of three-month-
ahead expectations. As Fackler and Parker (2005) note, inflation expectations over longer
horizons are more relevant to the debt deflation hypothesis, which depends on deflation being
unanticipated when the debt was being issued. Computing longer-horizon forecasts with the
AR(1) model is straightforward; πet+1,1 = α0 + α1π

e
t,1 = α0(1 + α1) + α2

1πt, and by recursion,

πet+h,1 = α0
1− αh1
1− α1

+ αh+1
1 πt (3.14)

Expected mean inflation over a one-year horizon, for example, is given by:

πet,4 =
1

4
[πet,1 + πet+1,1 + πet+2,1 + πet+3,1] =

1

4
[α0

4− α4
1 − α3

1 − α2
1 − α1

1

1− α1

+ (α4
1 + α3

1 + α2
1 + α1

1)πt]

Figure 3.5 plots estimates of expected inflation at one-year and two-year horizons esti-
mated by an AR(1) model with quarterly CPI inflation data. Expected inflation is plotted
with realized inflation at the same horizon. The gap between expected and realized inflation
(both of which are annualized) indicates unanticipated deflation. For example, in the first
quarter of 1929, expected inflation over a 2-year horizon (i.e. from 1929 to 1931) was -0.2%
but realized inflation from 1929 to 1931 was -5.2%. A borrower taking out a two-year loan in
1929Q1 would have faced 0.2% per year anticipated and 5% per year unanticipated deflation
over the course of the loan. Inflation expectations begin rising after the first quarter of 1933
and turn positive in the third quarter.

Cecchetti’s approach is not suitable for detecting a regime change of the sort hypothesized
by Temin and Wigmore (1990). The idea of the regime change is that agents initially believed
that inflation was following a particular process, then their beliefs suddenly changed. The
AR(1) model, for example, will only find positive inflation expectations once actual inflation
has turned positive. If, in the midst of deflation, Roosevelt convinced the public that inflation
would resume, this change in expectations would not be detected.

For a simple illustration how this approach could err, suppose that a regime change
occurs in period T . Before T , agents use an AR(1) model of the inflation process to form
their expectations: πt,1 = µ+ρπt + εt,1. Imagine that the econometrician also uses an AR(1)
model and obtains accurate estimates of µ and ρ. Beginning in period T , unbeknownst to
the econometrician, agents believe that inflation will follow a different process under the new
regime, with higher mean but the same persistence: πt,1 = µ1+ρπt+εt,1, t ≥ T , with µ1 > µ.
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Figure 3.5: Expected inflation estimated by AR(1) model

Notes: Inflation refers to the percent change in the consumer price index.

Let Dt = 1 if t ≥ T and 0 if t < T . Then Ωt = {πt, Dt} and agents’ perception of the
inflation process can be written f(Ωt) = µ + (µ1 − µ)Dt + ρπt. Inflation expectations at
time T are πeT,1 = µ1 + ρ2πT . The econometrician, using f̂(Ω̂t) = µ + ρπt, estimates that
π̂eT,1 = µ + ρπT < µ1 + ρπT = πeT,1. In short, the econometrician underestimates expected
inflation at the time of the regime change because her model of agents’ expectation formation
does not incorporate the regime change. Even a Markov switching model similar like that of
Fackler and Parker (2005) can only detect a change in the statistical inflation process, rather
than a change in agents’ perception of the inflation process, a potentially critical distinction.

Multivariate Forecasts

Estimates of expected inflation constructed with the univariate statistical approach may
differ from true inflation expectations if contemporary agents used other models and/or
information sets to forecast inflation. One possibility is that they may have incorporated
additional economic variables into their forecasts. In multivariate statistical approaches, Ω̃t
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includes not only lags of inflation, but also contemporaneous and/or lagged values of addi-
tional variables. If contemporary agents incorporated similar variables into their forecasts,
then the multivariate statistical approach will provide a closer approximation to agents’ true
inflation expectations. However, if the econometrician includes information in Ω̃t than is
quite different than the information in Ωt, then the multivariate approach can provide a
worse approximation to agents’ true inflation expectations than the univariate approach.

Mishkin (1981) describes a multivariate statistical technique for estimating expected
inflation, and later authors refer to this approach as the Mishkin approach. Though Mishkin
formulates his approach in terms of ex post and ex ante real interest rates, it is exactly
equivalent to estimating Equation (3.11) under the assumption that f̃ is a linear function.
The econometrician estimates:

πt,j = Ω̃′tβ + νt,j, (3.15)

and the fitted values are estimates of expected inflation.
Dominguez et al. (1988), Cecchetti (1992), and Romer (1992) use this approach to esti-

mate expected inflation. They differ in the inflation series they use and in the other variables
included in Ω̃t. Cecchetti considers the nominal interest rate, the monetary base, M1, M2,
and industrial production for potential inclusion in Ω̃t. For each variable x, he defines
∆xt = log(xt/xt−12) and includes ∆xt−1, ∆xt−13 and ∆xt−25 as regressors. For each x, a
Wald test for the null hypothesis that the coefficient on all three lag ∆x terms is conducted,
and the variable is dropped if the null is not rejected. The monetary base and M2 remain
in Ω̃t. He finds that mild deflation was anticipated in 1929 and 1930, and that inflationary
expectations turned sharply positive in the first quarter of 1933.

Romer estimates ex ante real interest rates and expected inflation over 1929-1942 using
quarterly data from 1923Q1 to 1942Q2, where Ω̃t includes the current value and four quar-
terly lags of PPI inflation, change in industrial production, the nominal commercial paper
rate, and the deviation of the annual growth rate of M1 from its average annual growth rate
between 1923 and 1927. She finds that inflation expectations were negative from 1929 to
late 1933, turning positive in 1933Q4. Ex ante real commercial paper rates dropped from
values often over 15% in the early 1930s to values between -5% and -10% from the beginning
of the monetary expansion until the contraction of 1937-38.

Dominguez et al. construct estimates of inflation expectations in the early 1930s using
several vector autoregressions (VARs) differing in the time sample and data series used.
Some of the VARs use data that would have been available to agents in real time, and others
use data that was not available until more recently. Forecasts are quite sensitive to the choice
of time sample; certain specifications with recently-available data through the fall of 1929
rather accurately predict the deflation, but when data through December 1929 or June 1930
is included, the forecasts do not nearly predict the full extent of the deflation. In general,
using either real time or modern data, neither the severity of the Depression nor the severity
of the deflation were forecastable. Dominguez et al. declare that “an econometrician endowed
with modern time-series methods and data would be justified in appearing optimistic about
the economy on the eve of and in the months following the Crash” (p. 605).
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Figure 3.6: Expected inflation estimated by multivariate approach

Notes: Inflation refers to the percent change in the consumer price index.

Whereas Cecchetti and Romer use quarterly data in the Mishkin approach, I use monthly
CPI inflation data and alternative choices for Ω̃t and the sample period. I estimate Equation
(3.15) under a variety of specifications with different variables and numbers of lags in Ω̃t.
Fitted values are estimates of πet,12, one-year-ahead expected inflation. Figure 3.6 shows esti-
mates of πet,12 from three different specifications, along with realized one-year-ahead inflation.

Specification (1) uses 1920-1939 data and Ω̃t = πt. Specification (2) uses 1920-1939 data and
Ω̃t includes πt, current and six lags of money growth, and current and six lags of industrial
production growth. Specification (3) uses a wider sample period, 1914-1950, and Ω̃t includes
πt, current and six lags of the nominal commercial paper rate, and a gold standard dummy.
Regression output is in Table 3.3. The general result is that the full extent of the deflation
was not anticipated.

How Did Contemporaries Forecast?

The most obvious concern with estimates of inflation expectations derived from statistical
forecasts is that we cannot know for sure how people in the 1920s and 30s formed their
inflation expectations. If they used different forecasting methods and information sets than
the time series techniques used in the literature, then true inflation expectations will differ
from estimated inflation expectations. It seems highly unlikely that they would have used
some of the more sophisticated and computationally-intensive forecasting methods that have
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Table 3.3: Multivariate statistical approach regressions

(1) (2) (3)
πt,12 πt,12 πt,12

π 0.17** (0.07) 0.02 (0.07) 0.34*** (0.05)
Money Growth 0.06*** (0.02)
L.Money Growth 0.06*** (0.02)
L2.Money Growth 0.05*** (0.02)
L3.Money Growth 0.03** (0.02)
L4.Money Growth 0.03* (0.02)
L5.Money Growth 0.02 (0.02)
L6.Money Growth 0.00 (0.02)
IP 0.03* (0.02)
L.IP 0.00 (0.01)
L2.IP 0.01 (0.01)
L3.IP -0.02 (0.02)
L4.IP 0.01 (0.01)
L5.IP 0.00 (0.01)
L6.IP 0.00 (0.01)
Commercial Paper Rate -2.74 (1.72)
L.Commercial Paper Rate 3.62* (1.93)
L2.Commercial Paper Rate -1.88 (1.88)
L3.Commercial Paper Rate 1.01 (1.97)
L4.Commercial Paper Rate -3.00 (2.01)
L5.Commercial Paper Rate 2.68 (1.91)
L6.Commercial Paper Rate -0.58 (1.63)
Gold Standard 1.54 (2.81)
Constant -1.54*** (0.57) -2.39*** (0.57) 3.41*** (0.95)
Observations 240 240 444

(1920-1939) (1920-1939) (1914-1950)

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses. See Equation (3.15). IP is

annualized month-over-month percent change in industrial production.
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been introduced in more recent decades.5 Even simple univariate forecasting models, such
as the AR(1) model, seem unlikely to have been popular.

The business of economic forecasting got its start in the early 20th century (Favero,
2007; Friedman, 2014). Roger Babson began the first weekly forecasting service in the
United States in 1907. John Moody’s weekly forecasting newsletter began in 1909, and
James Brookmire’s leading-indicator model was created in 1910. Professional economists
who ventured into economic forecasting include Warren Persons of the Harvard Economic
Service, and Irving Fisher, whose Business Page appeared in newspapers across the country.
How did these forecasting services make their economic forecasts? Would their forecasts
have been similar to those constructed by the time series methods in this section? The next
section uses the narrative record to seek evidence on this issue. While at least some of the
forecasters used historical trends in the formation of their forecasts, they did not use the
time series techniques that are popular today.

3.5 Narrative Approaches

Several authors employ a narrative approach to estimate inflation expectations in the onset
or recovery from the Great Depression. The narrative approach entails careful examination
of contemporary news articles or other documents to gather information that may not be
available from quantitative data series. This approach has the benefit of providing contextual
and explanatory information that may otherwise not be apparent. The narrative approach
has been used in a variety of contexts, notably by Ramey and Shapiro (1998) to identify
military spending shocks and by Romer and Romer (2004) to identify exogenous monetary
policy shocks. This approach is particularly suited to questions of what people understood
and expected about the circumstances of their time.

The statistical approaches to estimating inflation expectations, discussed in Section 3.4,
rely on strong assumptions about the information sets and models that contemporary fore-
casters would have used to form their inflation expectations. Cecchetti (1992), for example,
estimates the expectations that agents would have formed had they used an AR(1) model to
forecast inflation. The narrative record provides indications of the information and reasoning
used by forecasters and the public to form their expectations.

Subsection 3.5 describes the literature on narrative evidence of inflation expectations in
the Great Depression era. The records of the Harvard and Yale forecasting services in 1929
are analyzed by Dominguez et al. (1988), and evidence from the contemporary business and
financial press is presented by Nelson (1991), Romer and Romer (2013), and Jalil and Rua
(2013). In Subsection 3.5, I supplement these authors’ findings with additional narrative
evidence from major newspapers, professional forecasting services, and economic reports.

5See Wright and Faust (2012) for a review of current methods of inflation forecasting.
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Narrative Evidence in the Literature

Dominguez et al. (1988) examine whether the Great Depression was anticipated by analyzing
the pronouncements made by Harvard and Yale forecasters in 1929-30. The Harvard Eco-
nomic Service (HES), led by Warren Persons, was a subscription service offered to businesses.
The HES constructed an Index of General Business Conditions based on their theorized
relationship between three curves representing speculation (New York bank clearings and
industrial stock prices), business (outside bank debits and commodity prices), and money
(commercial paper rates), called the A, B, and C curves, respectively. Irving Fisher of Yale
published a weekly, nationwide syndicated newspaper column on economic affairs. Fisher
began publishing a Commodity Price Index and its inverse, the Purchasing Power of the
Dollar Index, in his newspaper column in January 1923.

Neither group predicted the occurence or severity of the Great Depression. Through the
summer of 1929, HES noted signs of recession, and Fisher was bullish about the economy.
In late 1929, HES also grew optimistic, expressing confidence in the ability of the reserve
system to ease the money market and prevent depression. This optimism continued into
1930. HES wrote, on August 20, 1930, that “our monetary and credit structure is not
only sound but unusually strong, commercial credits are liquid...there is every prospect that
the recovery which we have been expecting will not be long delayed.” Fisher’s optimism
equaled or surpassed that of the HES. The fact that neither forecasting service anticipated
the depression itself suggests that they also did not anticipate the deflation.

Nelson (1991) examines articles in the business and financial press to study inflation
expectations from June 1929 to December 1930. In 1929 and 1930, some analysts expected
declines in the price level, but most underestimated the extent of future deflation. Only by
the middle of 1930 was the severity of the crisis recognized. In late 1930, some business
analysts expected prices to return to pre-World War I levels.

Romer and Romer (2013) also use the narrative approach to study expectations of the
deflation in the early 1930s. They note that Business Week viewed money and credit con-
traction as the primary cause of deflation. In the early 1930s, Business Week changed its
expectations of price movements fairly frequently, based on anticipated changes in money
and credit conditions. In the first half of 1930, Business Week did not consistently expect
much deflation, predicting on January 1 that “Prices, wages and employment will be some-
what, but not much, lower in 1930 than in 1929.” On February 26, the magazine wrote that
“the unexpected commodity price deflation since the market crash has apparently given a
second and more serious shock to business itself,” implying that the deflation of late 1929
and early 1930 was unanticipated.

On June 9, 1930, after the Federal Reserve lowered the discount rate, Business Week
proclaimed that “either price levels or the volume of business activity is bound to rise—or
both.” This lowering of the discount rate was not followed by additional monetary expan-
sion, leading Business Week writers to be pessimistic that the Fed would act to counteract
deflation. Nonetheless, a sentiment that prices could not fall below prewar levels prevailed
as late as September 1930.
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The narrative record from 1929-30 tells us that the univariate time series models of in-
flation, such as the MA(2) and AR(1) models in Cecchetti (1992), do not provide accurate
estimates of agents’ inflation expectations. Money and credit conditions were part of fore-
casters’ information sets, and it is not clear that inflation was thought to depend on its
own lags. Some agents held the view that the price level was mean-reverting, which is not
consistent with a persistent inflation process.

Hsieh and Romer (2006) analyze the Economist and the Commercial and Financial
Chronicle from 1932 to see whether the $1 billion expansionary open market operation
led investors to believe that the United States would devalue. They find no evidence of such
sentiment. The passage of the Glass-Steagall Act in February and the acceleration of open
market purchases in April featured in several news articles, and were interpreted as easy
monetary policy with the potential to end deflation.

For the recovery period, Jalil and Rua (2013) read Business Week and the Economist
to study inflation expectations from October 1932 to July 1933. They find that, prior to
Roosevelt’s election, and between election and inauguration, very little was known about his
likely economic policies and whether or not he was committed to a new inflationary move-
ment gaining public attention. Roosevelt’s relative silence on the topic of inflation, they
claim, helped to moderate inflationary expectations in early 1933. Expectations shifted dra-
matically in the second quarter of 1933 as a result of Roosevelt’s new inflationary regime. In
March, when Roosevelt declared a banking holiday and the suspension of exports and private
hoarding of gold, Business Week wrote that Roosevelt’s banking emergency plan contained
some deflationary measures but on the whole was more likely inflationary.6 Business Week
also reported that 141 professional economists petitioned Roosevelt to pursue inflationary
measures to promote economic recovery.7

When the gold standard was abandoned, Business Week proclaimed that “the long de-
bate as to whether we are or are not going to attempt inflation is over—the Administration
is committed.”8 Inflation expectations increased dramatically and remained high until July.
While the abandonment of the gold standard was the primary event that raised inflation
expectations, Roosevelt’s communication strategy and newly-acquired control over the cur-
rency also contributed to expectations of inflation. Jalil and Rua find that the fireside chats,
the Thomas Inflation Amendment in the Farm Relief Bill, parts of the National Industrial
Recovery Act, and the World Economic Conference were all interpreted by the press as
powerful signals of an inflationary regime.

Most of the statistical estimates of inflation expectations find a later return of positive
inflation expectations. The narrative record shows that new policies and communications
from policymakers were part of agents’ information sets, which the statistical approaches
leave out.

6March 15, 1933, “New Deal, New Money, New Banks, p. 3.
7March 22, 1933, “Inflation, Please,” p. 6.
8April 19, 1933, “Recovery: The Next Effort,” p. 1.
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New Narrative Evidence

None of the literature using the narrative approach has examined major newspapers. I use the
ProQuest Historical Newspapers Database to examine the New York Times (NYT), Washing-
ton Post (WP), Wall Street Journal (WSJ), Los Angeles (LA) Times, and Chicago Tribune
for evidence of how contemporary observers thought about the causes of price changes and
how they formed forecasts. I also present new narrative evidence from professional forecast-
ers and economic reports, including from the Review of Economic Statistics (RES). The RES
published a discussion of the HES Index of General Business in its quarterly (or sometimes
monthly) issues until the discontinuation of the index in 1935.

Expectations and Forecasting Before 1929

The validity of the debt deflation hypothesis depends on whether deflation was anticipated
at the time that nominal debt was being incurred. While previous literature has exam-
ined narrative evidence beginning in 1929, it also matters whether the possibility of future
deflation was recognized before 1929. In 1928, there was no hint of deflation on the horizon.

In January 1928, the LA Times reported that “the return of Europe to gold, now virtually
made, should remove the chief pressure against world prices in the last few years. With hard
money restored, commodity prices will be able with great ease to rise.”9 That May, the
LA Times noted that the Federal Reserve Bank of New York’s weekly index of sensitive
commodity prices was up, and that this index had previously been an accurate predictor of
movements in the Bureau of Labor Statistics’ weighted commodity price index. “It pretty
plainly indicates that the long decline in commodity prices not only has been checked, but
that, for the moment at least, a definite upward movement is in progress.”10

At the time of World War I, there were only ten professional forecasting agencies in the
United States, but by 1925, there were about 80 (Friedman, 2014). In the 1920s there was
quite a bit of controversy regarding the methods used for economic forecasting, the proper
role for probability theory in forecasting, and the limits of forecasters’ predictive powers.
In 1923, in his presidential address at the 85th annual meeting of the American Statistical
Association, Warren Persons of the Harvard Economic Service remarked that “Given as he
[the statistician] must, that the consecutive items of a statistical series are, in fact, related,
he admits that the mathematical theory of probability is inapplicable,” and one must rather
forecast “by the application of the usual methods of inductive argument.”

At the annual outlook meeting of the Bureau of Agricultural Economics, Stein (1928)
explained that “A price forecast is an indication of probable future prices based upon present
conditions, experience, and knowledge of what makes prices. Many people shy at the word
‘forecast’ or the idea of predicting prices. They think that it can not be done unless the
forecaster be endowed with some supernatural power. We have been told by some that no
one person knows anything more about prices than any other person...We know that prices

9Paul Willard Gabbet, Los Angeles Times, 17 January 1928, “Price Trend Disappoints.”
10Paul Willard Gabbet, Los Angeles Times, 4 May 1928, “Commodity Price Index Up,” p. 10.
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are the result of economic forces which are subject to economic laws, and that by studying
these forces and laws we can interpret supply and demand in terms of prices.”

Expectations and Uncertainty in 1929-31

In 1929, economic analysts were highly impressed by the seven years of price stability the
economy had experienced. The Committee on Recent Economic Changes of the President’s
Conference on Unemployment11 published a report called Recent Economic Changes in the
United States that focused on the years 1922-29. Decreasing variability in prices was viewed
as “one of the most significant factors disclosed by the survey”:

“The increasing tendency toward price stability, both as between classes of com-
modities and in the price experience of individual commodities, was a characteris-
tic of the period... Price fluctuations seem to have been held within narrow limits
during this period by a combination of factors; a more complete background of
statistical information making possible better judgment regarding supply and
demand on the part both of producers and consumers; prudence on the part
of management; cost reductions by technicians, skill on the part of bankers, an
enlightened attitude on the part of labor, and the expansion of foreign mar-
kets...Whether the price relationships of recent years prove to be transitory or
permanent, they represent to-day a huge gain which is reflected in all parts of the
economic organism.” (Committee on Recent Economic Changes, 1929, p. xiii).

These analysts were uncertain whether this price stability reflected a permanent new reality
or whether the price volatility of earlier years would return, but they foresaw no particular
signs of impending deflation. On October 21, 1929, the Conference of Statisticians in In-
dustry of the National Industrial Conference Board determined that business activity was
higher than the previous year, but that ”conservatism on the part of buyers” had ”obviated
the danger of commodity price inflation.”12

Other observers also took note of the price stability in the mid 1920s. Analysts at the
Chicago Daily Tribune noted that “The upward swing of price levels on the stock exchanges
had no appreciable effect on commodity prices from 1925 to 1929. While stocks climbed to
the heights the general price levels of usable goods remained stationary or dropped slightly.”13

The implication was that commodity prices were not sensitive to stock market fluctuations,
so the stock market crash seemed unlikely to provoke a fall in commodity prices. This is
consistent with Hamilton’s finding that futures markets revealed no expectation of declining
commodities prices in the third trimester of 1929.

Considerable uncertainty surrounded expectations of price changes in particular indus-
tries. For example, in November 1929, the WSJ wrote that “What the price of wheat will

11The President’s Conference on Unemployment was originally convened by then Commerce Secretary
Herbert Hoover to investigate rising unemployment during the recession of 1920-21.

12NYT, 21 October 1929, “Finds Gain in Business,” p. 54.
13Chicago Daily Tribute, 14 November 1929, “Good Business is Seen Due to Orderly Marketing,” p. 23.
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be for the remainder of this crop season The Wall Street Journal will not attempt to say,”
and very tentatively predicted that “so far as supply and probable demand are concerned,
the situation favors the wheat market of the near future.”14 In November and December of
1929, the WSJ also reported on uncertainty about price trends in the rubber industry.15 Un-
certainty about rubber prices continued at least through December 1930.16 This uncertainty
continued in 1930 in many industries. The NYT reported in April that the copper market
was “so uncertain that even the keenest followers of the market refuse to hazard an opinion
as to the course of prices.”17 A WSJ headline proclaimed “Price of Steel More Uncertain.”18

By mid 1930 it became more apparent that the deflation trend would continue. For
example, the July 22, 1930 WSJ reported that an economist of the wool industry found “little
likelihood that there will be any marked upturn in prices this year.” For cigar tobacco, “the
price outlook still is uncertain,” but “lower prices than those of a year ago seem probable.”19

Articles like “Deflation Helps Lenders”20 stated the main idea of the debt deflation hypothesis
quite clearly.

Though neither the Yale nor the Harvard forecasters anticipated the severity of the de-
pression, another well-known forecaster, Roger Babson, quite famously predicted the stock
market crash and was also more pessimistic about business conditions and prices. In Novem-
ber 1929, the NYT21 quoted Ralph B. Wilson, vice president of the Babson Statistical
Organization, as saying, “In regard to general business, commodity prices and the labor
outlook, we are not so optimistic...Declining tendencies in business which have been under
way since July seem likely to continue during the coming months...Commodity prices may
also show some downward tendencies. Prices of industrial products presumably will be the
most prominent in the decline.” Babson was in the minority.

Why did the Harvard forecasters not foresee the Great Depression? According to Bullock
and Crum (1932), having “seen the intervention of the federal reserve authorities prove
effective in averting serious situations in the fall of 1927 and the fall of 1928,” the HES
“counted upon similar action in 1929 if, as seemed likely, it should become necessary.”

In the midst of the deflation, contemporaries lookede back to the previous deflation of
1920-22. By the start of 1931, deflation had continued for approximately the duration of the
previous deflation, leading to an impression that the end of deflation was due. The NYT
reported, “Low level of the ‘deflation’ which began in 1920 was reached in January, 1922.
Between then and the year-end, commodity prices had risen 13 per cent.”22

14“Upturn in Grain Prices,” WSJ, 11 Nov. 1929: 1.
15“Rubber Schemes Held Uncertain” WSJ, 25 Nov. 1929: 17. “Trend in Rubber Still Uncertain” WSJ,

31 Dec. 1929: 6.”
16“Use of Rubber Off Sharply in Year. Price Outlook Uncertain,” NYT, 31 Dec. 1930: 23.
17“Future Unsettled for Copper Prices,” NYT, 20 Apr. 1930: 35.
18WSJ, 1 May 1930: 3.
19“Cigar Tobacco Price,” WSJ, 11 Dec. 1930: 3.
20“Deflation Helps Lenders,” Washington Post, March 17, 1930, p. 10.
21NYT, 17 Nov. 1929, “Babson Officer Lays Crash to Business Ebb; Also Blames Disregard of Mathe-

matics,” p. 2.
22“After the Other ‘Deflation,’ NYT, January 1, 1931, p. 48.
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From Election to Devaluation

I search the Proquest Historical Newspapers database for the term “reflation” from 1928 to
1945. It appears in only six total articles from 1928 to 1931. Then it appears in 53 articles
in 1932, 170 in 1933, 64 in 1934, and around 30 per year until World War II, when usage
drops sharply. In 1932, most discussion of reflation came in April, when the Fed greatly
expanded its open market operations. January 1933 saw the most discussion of reflation of
any month, followed by April, May, and June 1933. I also search for “currency inflation,”
the usage of which spiked in 1933 (3539 articles). More articles mentioned currency inflation
in April 1933 than in any other month in the interwar period.

Evidence from major newspapers aligns with Jalil and Rua’s (2013) finding and Temin
and Whigmore’s (1990) assertion that prior to Roosevelt’s inauguration, his attitude toward
inflation was uncertain. On December 2, 1932, the New York Times reported on President-
elect Roosevelt’s support for legislation to increase the price of tobacco. The article noted
that Roosevelt “during his campaign pledged himself to do his utmost to increase the prices
of all staple crops to their previous levels.” But neither plans nor intentions for general
reflation were yet evident.

Talk of reflation in January 1933 was partly prompted by a speech by King Gustav of
Sweden, who advocated reflation as an antidote to depression and announced a comprehen-
sive public works scheme and unemployment insurance in Sweden. There was also reporting
on a speech by British economist Arthur Salter in which he urged worldwide reflation. Other
articles that month described the support for reflation by Senator-elect McAdoo and Sen-
ator Borah. “Currency inflation is becoming a dominant theme in Congress,” reported the
WSJ.23 This talk was noted in international markets; the S.S. Aquitania, S.S. Champlain,
and S.S. Europa, which planned to ship a combined $12 to $14 million worth of gold from
France to New York, delayed their journeys because of a “revival of talk of inflation in the
United States” which made gold exports no longer profitable on an exchange basis.24

Professional economists and statisticians noted the surge of inflationary proposals but
could not pinpoint the likelihood of inflation. The RES January 1933 supplement emphasized
the impossibility of “scientific forecast” regarding inflationary proposals: “The possibility of
monetary disturbance now lies chiefly in action regarding the federal deficit and in the
recrudescence of inflationary proposals - political factors about which scientific forecast is
impossible.”

The January suppplement also noted that “British commodity prices have moved ap-
proximately sidewise since the suspension of the gold standard in September 1931,” so if
forecasters were looking to the British experience for evidence of the potential effects of go-
ing off of the gold standard, they would not have seen an obvious link between leaving gold
and restoration of inflation (RES, 1933b, p. 2).

After January, talk of reflation died down until April, when discussions and debates about
reflation and currency inflation became prominent in the newspapers. Even before devalu-

23“Many Ways to Do It,” WSJ, January 21, 1933.
24“Talk of Inflation Stems Gold Flow,” WSJ, January 5, 1933.
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ation, “it is made clear that the administration also recognizes the need for ‘reflation,’ or a
mild inflation,” reported the NYT, adding, “The coming conferences with world statesmen,
the public works program, railroad, farm and mortgage relief and other undertakings of the
government point in the direction of inflation, but the sounder steps that way have already
been taken or are under way.”25 The WSJ noted “insistent harping on the possibilities of
inflation.”26

Devaluation was immediately interpreted as inflationary. The famous forecaster Roger
Babson wrote, “this action reverses the vicious trend of deflation, replacing it with a trend
of rising values... The administration intends to adopt such measures as will effectually raise
commodity prices. Moreover, it intends to do this without letting inflationary measures get
out of hand...The President may be depended upon so to regulate and control the use of these
powers that our currency shall not go the way of Germany’s or other European countries
who have tried inflation with disastrous results.”27 Roosevelt was expected to gain wider
powers over the currency. The WSJ reported, “Decision of the Administration to control
gold exports puts the country, technically at least, off a gold basis again. The President,
acording to reliable information from Washington, is going to ask wide powers over the
handling of the curency.”28

Reflation was perceived as imminent in April, but there was debate about how high prices
would or should rise. An LA Times article gives the impression that people had a price level
targeting model in mind, but disagreed about the most “fair” target. It was thought fair to
restore prices to their level when the majority of debt was incurred—which lends support to
the debt deflation hypothesis.

“If it is assumed that inflation is subject to control, the quarrel between two
groups of economists on the price level at which the bulk of debts was contracted
is a controversy of significance. If, on the other hand, inflation is only governed
by human emotions, the profound deliberations of the economists represent just
another futile outburst from the sidelines. Devaluation of the gold dollar is
advocated by the Committee for the Nation, representing an important body of
business opinion and economic thought, on the reasoning that price levels must be
restored to the 1926 level. The bulk of the American debt, this group states, was
created at 1926 prices. Now comes Moody’s Investors Service, another reputable
group of economists, with the statement that the present outstanding corporate
debt was built on the average price level of 1930.”29

25C.F. Hughes, “The Merchant’s Point of View, NYT, April 9, 1933, p. N15.
26Reflation Hint Spur to Buying. Markets Strengthen as Uneasiness over Administration Program is

Dispelled,” WSJ, April 10, 1933, p. 6.
27Washington Post, 23 April 1933, “U.S. Money Stand Praised by Babson,” p. R6.
28“Abreast of the Market,” WSJ, April 20, 1933, p. 2.
29“Price Level Ideas Differ,” LA Times, April 30, 1933, p. 25.
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From Devaluation to Recovery

The newspapers and Review of Economic Statistics reinforce Jalil and Rua’s finding that
expectations of inflation brought about increased business confidence and spending. Of
course, inflation was not instantly and uniformly perceived as beneficial. Several articles
expressed sentiments like the following:

“Inflation may bring a temporary wave of buying because of fear that the value
of money is to be debased, but every business man knows that such a flurry in the
markets does not mean permanent improvement in economic conditions....Business
and industry will resist all increases in their operating expenses until a basis of
stability is again reached upon which they can calculate future prices and de-
mands. This set of circumstances will make the advance of wages under an
inflation policy extremely slow, even though the cost of living rises.”30

“...in the common acceptation of the term ‘inflation,’ as arbitrary and artifi-
cial increase of the currency by Government edict, no country has ever emerged
from a depression as a result of it. Depreciation of the currency, through such a
process, has raised prices and, at the outset, stimulated business for that reason;
but the subsequent reaction in legitimate industry was proportionately violent.
All history testifies that the gainers from a forced-inflation period were the spec-
ulators.”31

Professional economists were unsure, at first, about the effects of devaluation other than
inflation. The May 1933 RES reports, “The flow of money is still back toward the banks, and
only a moderate amount of the recent emergency currency has been called for. Expansion of
bank credit has hardly begun; and nothing has happened except that it has rather suddenly
become evident that some sort of inflation is to come” RES (1933a, p. 61). But by the
June RES issue, the restoration of inflationary expectations is explicitly linked to renewed
business confidence and an increase in business activity:

“The developments of the month, therefore, leave no reasonable doubt of the
intention of the Administration to resort to distinctly inflationary measures; and
this has evidently been the interpretation placed upon them by commodity and
security markets... Another important development of the month has been a
great improvement of business sentiment, which seems to be very general and
to admit of no possible doubt. Such a restoration of confidence in the business
future accompanies the early stages of recovery from a severe depression; but
probably no one will question that the improvement has been greater than could
result in two months time from the operation of natural causes. Without much
doubt the prospect of inflation is now a definite factor in determining business

30 Washington Post, April 23, 1933.
31“Inflation and Depression,” letter to the editor, NYT, April 25, 1933, p. 16.
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sentiment; and in this way it has been an important influence making for increase
of general business activity. The first effects of stimulants are usually agreeable”
(RES, 1933c, p. 98).

3.6 Consensus and Conclusions

This paper provides the first detailed comparison of the wide literature estimating inflation
expectations in the Great Depression era. Table 3.4 summarizes the approaches and find-
ings. While none of the existing estimation methods are perfect, looking at the spectrum of
estimates and understanding possible noise and systematic errors in each can bring about a
clearer picture of true inflation expectations. By scrutinizing and supplementing the differ-
ent estimation approaches to reconcile differences in findings, I arrive at a consensus view of
the general behavior of inflation expectations in that era.

The majority of the studies find that the deflation of the 1930s was not fully anticipated.
In the mid- to late-1920s, when large quantities of nominal debt were issued, deflation was
not anticipated. The price stability that characterized this period was widely noted and
lauded and showed no sign of ending. Even in most of 1929, positive, stable, or very mildly
negative inflation expectations are found by all authors. Asset prices, the behavior of nominal
debt issuance, and inflation dynamics are consistent with unanticipated deflation at the start
of the Depression. Time series statistical approaches to estimating inflation expectations,
such as those used by Cecchetti (1992) and (Romer, 1992), tend to find that once deflation
began in late 1929, agents expected it to continue. This finding arises because the inflation
process itself is persistent, so if agents used something akin to an AR(1) method to form
their expectations, they would necessarily expect deflation to persist.

However, forecasters in the 1920s and 30s did not use the time series methods that are
popular today. Nor did they have access to all of the data series that are currently available.
Narrative evidence from the press, economic journals, and written materials of economic
forecasting services reveals that agents’ forecasts were not consistent with modern-day time-
series econometrics techniques and that the deflation was largely unanticipated.

Unanticipated deflation prior to the onset of the Depression is consistent with the debt
deflation hypothesis. When borrowers accrued nominal debt during the 1920s, they did
not foresee how greatly its real value would rise. The resulting insolvency and debt over-
hang severely reduced aggregate demand, consistent with the interpretation of contempo-
rary observers of the Depression, Persons (1930) and Fisher (1933). Unexpectedly high
real household debt burdens would also explain the collapse in consumption in the spend-
ing hypothesis of Temin (1976). The finding that deflation was unanticipated also lends
support to Bernanke’s explanation of the Depression, which relies on unexpected deflation
setting off a debt crisis characterized by mass insolvencies that then raises the cost of credit
intermediation and weakens the banking system.

A regime change in inflation expectations occurred shortly after Roosevelt’s inauguration.
Statistical approaches tend to find a later return of positive inflationary expectations. By
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construction, these methods cannot detect a regime change in inflation expectations. Market-
based and narrative approaches can and do detect an earlier return of positive inflation
expectations. Commodities futures prices reveal positive inflation expectations in the second
trimester of 1933, while stock prices and inflation dynamics similarly estimate a return of
positive inflation expectations in April or May. The narrative evidence is perhaps the most
conclusive in detecting a regime change around April 1933.

The evidence on inflation expectations in 1933 strongly supports the regime change hy-
pothesis of Temin and Wigmore (1990) and Eggertsson (2008). Roosevelt’s policies were a
sharp and noted break from those of Hoover. The devaluation of the dollar signalled the
start of the inflationary regime, and subsequent communication and policies reinforced it.
The dramatic shift in expectations sparked a recovery in business confidence and economic
activity that preceded monetary expansion. Irving Fisher summarized the nature of the
regime change when he wrote, “Only one thing can save us—reflation. Fortunately, we have
a President who sees this and is willing to break with any tradition in order to preserve
our national existence.”32 The behavior of Depression-era inflation expectations does not
negate the role of monetary forces in the contraction and recovery, but does suggest that
nonmonetary forces—“shifts in the IS curve,” so to speak— played a large role.

Roosevelt’s success in enacting a regime change holds lessons for current policy. Policy-
makers increasingly recognize the power of shaping expectations and make big promises of
change. In July 2012, for example, European Central Bank President Mario Draghi pledged
to do “whatever it takes” to save the euro from collapse. In Japan, a two-decade long stag-
nation began in the early 1990s. In early 2013, Prime Minister Shinzo Abe attempted to
enact regime change through monetary and fiscal policy and structural reforms aimed at
raising long-run inflation expectations and ending deflation (Hausman and Wieland, 2014).
Great Depression history teaches that a regime change can be remarkably successful, but
requires bold promises backed and made credible by expedient actions.

32Irving Fisher, “Inflation,” NYT, May 1, 1933, p. 14.
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A.1 Data Descriptions

The expectations and attitude questions from the MSC used in this research are:
A2. Would you say that you (and your family living there) are better off or worse off finan-
cially than you were a year ago?

A3. Now looking ahead—do you think that a year from now you (and your family liv-
ing there) will be better off financially, or worse off, or just about the same as now?

A7. And how about a year from now, do you expect that in the country as a whole business
conditions will be better, or worse than they are at present, or just about the same?

A9. As to the economic policy of the government—I mean steps taken to fight inflation
or unemployment—would you say the government is doing a good job, only fair, or a poor
job?

A10. How about people out of work during the coming 12 months—do you think that
there will be more unemployment than now, about the same, or less?

A11. No one can say for sure, but what do you think will happen to interest rates for
borrowing money during the next 12 months—will they go up, stay the same, or go down?

A12b. By about what percent do you expect prices to go (up/down) on the average, during
the next 12 months?

A13b. By about what percent per year do you expect prices to go (up/down) on the average,
during the next 5 to 10 years?

A15a. By about what percent do you expect your (family) income to (increase/decrease)
during the next 12 months?

A16. Generally speaking, do you think now is a good time or a bad time to buy a house?
(A16a. Why do you say so?)

A18. About the big things people buy for their homes–such as furniture, a refrigerator,
stove, television, and things like that. Generally speaking, do you think now is a good or a
bad time for people to buy major household items? (A18a. Why do you say so?)

A19. Speaking now of the automobile market–do you think the next 12 months or so will
be a good time or a bad time to buy a vehicle, such as a car, pickup, van or sport utility
vehicle? (A19a. Why do you say so?)
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A20c. About how many cents per gallon do you think gasoline prices will (increase/decrease)
during the next twelve months compared to now?

A25. [Introduced September 1999] The next questions are about investments in the stock
market. First, do you (or any member of your family living there) have any investments
in the stock market, including any publicly traded stock that is directly owned, stocks in
mutual funds, stocks in any of your retirement accounts, including 401(K)s, IRAs, or Keogh
accounts?

A26. [Introduced September 1999] Considering all of your (family’s) investments in the
stock market, overall about how much would your investments be worth today?

Table A.1: Spending attitude and aggregate expenditure variables

Variable Code Description

Spending Attitude Variables
HOM A16 Dummy: Good time to buy a house
DUR A18 Dummy: Good time to buy durables
CAR A19 Dummy: Good time to buy a car
HOM BA A16a Dummy: Buy home in advance of rising prices
DUR BA A18a Dummy: Buy durables in advance of rising prices
CAR BA A19a Dummy: Buy car in advance of rising prices
BA A16a, A18a, A19a DUR BA+CAR BA+HOM BA
LowR A16a, A18a, A19a Dummy: Mentions low rates as

reason for spending attitude
HighR A16a, A18a, A19a Dummy: Mentions high rates as

reason for spending attitude
MentionsR A16a, A18a, A19a Dummy: LowR==1 or HighR==1

Aggregate Expenditure Variables (with FRED codes)
Real Durables PCEDG Personal consumption expenditures on durable goods,
Expenditures divided by CPI and multiplied by CPI in 2000
Car Sales ALTSALES Lightweight vehicle sales,

millions of units, seasonally adjusted
Home Sales HSN1F New one family houses sold,

thousands of units, seasonally adjusted

Notes: MSC data from University of Michigan and Thomson Reuters. Other data from Federal Reserve

Economic Data (FRED).
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Table A.2: Control variables in spending attitudes regressions

Variable Code Description

Demographic Control Variables from Michigan Survey of Consumers
Log Real Income Natural log of real income
Education Highest grade of education completed
Female Dummy: Female
Married Dummy: Married
Married*Female Dummy: Interaction of Female and Married
Age Age in years
Age Squared Age in years, squared
Region Dummies: West, Northeast, and South
Race Dummies: White, African-American, and Hispanic
Investment quintile* A25-26 Stock investments: none (0), lowest (1),...,top (5)

Attitude and Expectation Control Variables from Michigan Survey of Consumers
PAGO A2 Personal finances better (1),

same (0), or worse (-1) than last year
PEXP A3 Personal finances will be better (1),

same (0), or worse (-1) next year
BEXP A7 Business conditions will be better (1),

same (0), or worse (-1) next year
GOVT A9 Opinion of government economic policy is favorable (1),

neutral (0), or unfavorable (-1)
UNEMP A10 Expect unemployment rate to rise (1),

stay same (0), or fall (-1)
RATEX A11 Expect interest rates to rise (1), stay same (0), or fall (-1)
πe A12b Expected % change in prices in next 12 mos.
INEX A15a Expected % change in family income in next 12 mos.
GAS* A20c Expected change in gas prices in next 12 mos. (cents)

Macroeconomic Control Variables (with FRED codes)
Unemployment UNRATE Civilian unemployment rate
Fed funds rate FEDFUNDS Federal funds rate
Inflation CPIAUCSL CPI inflation rate, year-over-year
ZLB FEDFUNDS Dummy: Fed funds rate ≤ 0.25%

Notes: MSC data from University of Michigan and Thomson Reuters. Other data from Federal Reserve

Economic Data (FRED). *Denotes variables not included in regressions unless specified.
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A.2 Identifying Heaping with Whipple Indices

Demographer George Whipple developed the Whipple Index to quantify the prevalence of
heaping at multiples of five in self-reported age data. The index is five times the number of
multiple-of-five responses divided by the total number of responses. For inflation expecta-
tions data, let Nj be the number of responses of value j. The Whipple Index is:

W =
N−10 +N−5 +N0 + ...+N25

N−10 +N−9 + ...+N24 +N25

∗ 5, (A.1)

Values of W above 1.75 indicate very prevalent heaping (?). For the Michigan Survey
inflation expectations data, W is 2.45.

Modifications of the Whipple Index, including the Myers’ Blended Index and the digit-
specific Whipple Index, are designed to identify heaping at any value, not just multiples
of five. The index involves comparison of the frequencies of reported values to frequencies
that would occur under the population distribution of true values, under some assumptions
about the true distribution. Existing modified Whipple indices are designed specifically
for use with age data as they assume true ages should be uniformly distributed on certain
ranges. I modify the Myers’ Blended Index to be used with inflation data. Suppose we
have T observations of realized inflation. Let Mj be the number of inflation realizations in
[j − 0.5, j + 0.5), the integer bin centered at j. Then the modified Whipple Index for j is:

Ŵj =
Nj

N−10 +N−9 + ...+N24 +N25

T

Mj

(A.2)

The highest values of Ŵj occur at j = 0, 5, 10, and 15 (see Table A.3). Ŵj is undefined for

j < −2 or j > 15 since Mj = 0 for such j. Notably, Ŵ1, Ŵ2, and Ŵ3 are less than or equal
to one, indicating no heaping at these values.
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Table A.3: Inflation forecasts and inflation realizations

Inflation (%) Responses (%) Realizations (%) Ratio
-10 0.5 0.0 .
-9 to -6 0.2 0.0 .
-5 0.7 0.0 .
-4 0.1 0.0 .
-3 0.4 0.0 .
-2 0.3 0.2 1.5
-1 0.4 1.1 0.3
0 15.0 1.1 13.5
1 7.1 7.1 1.0
2 8.3 21.1 0.4
3 14.7 29.3 0.5
4 4.4 17.1 0.3
5 14.8 6.7 2.2
6 1.4 2.4 0.6
7 3.2 1.8 1.8
8 0.9 0.9 1.0
9 0.8 1.8 0.4
10 7.4 2.0 3.7
11 to 14 1.7 4.0 0.4
15 1.4 0.0 .
16 to 19 0.3 0.0 .
20 1.1 0.0 .
21 to 24 0.1 0.0 .
25 0.6 0.0 .
All multiples of 5 41.4 9.8 4.2

Notes: This table compares the distribution of MSC inflation expectations to the distribution of inflation

realizations rounded to the nearest integer. Last column shows the ratio of responses to realizations in each

bin. Ratios significantly greater than one indicate response heaping.
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A.3 Non-Normal Distributional Assumptions

In Section 1.3, I assume that the cross sectional distribution of forecasts from consumers of
type τ ∈ {l, h} is normal with mean µτt and variance σ2

τt. Estimates are not particularly
sensitive to this normality assumption. The logistic distribution has heavier tails (higher
kurtosis) than the normal distribution, with probability density function:

f(x;µ, s) =
e= x−µ

s

s(1 + e−
x−µ
s )2

, (A.3)

where the mean is µ and the variance is σ2 = s2π2/3.
Table A.4 compares the maximum likelihood estimates and inflation uncertainty index

under the assumptions of normal and logistic cross-sectional distributions, and Figure A.1
plots the index under both distributional assumptions. Results are quite similar in each case.

Table A.4: Maximum likelihood estimates with normal and logistic errors

Mean with Mean with Correlation between
Estimate normal distribution logistic distribution normal and logistic
λ 0.34 0.36 0.998
µl 3.52 3.36 0.999
µh 5.60 5.05 0.995
σl 2.88 2.70 0.988
σh 5.79 5.53 0.956
Ut 0.44 0.42 0.990

Notes: Estimates from Section 1.3 are computed under alternative assumptions on the cross-sectional

distributions of forecasts by type. Last column shows correlation coefficient between resulting estimates.
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Figure A.1: Inflation uncertainty index with normal and logistic error distributions

Notes: Inflation uncertainty index estimated as in Section 1.3 under assumption that the cross section of

forecasts from each consumer type is normally or logistically distributed.

A.4 Disagreement and Uncertainty

The inflation uncertainty proxy ζit constructed in Section 1.3 is an estimate of the probability
that a consumer i is the “high uncertainty” type at time t given her survey response Rit. I
assumed that each consumer i has a subjective probability distribution over inflation with
mean fit and variance vit, and that consumers round fit to the nearest multiple of five if vit
is sufficiently high, say above some threshold V . We know that vit is higher for type-h than
for type-l consumers, but how much higher? Let vht and vlt be the average uncertainty of
type-h and type-l consumers, respectively, at time t.

Disagreement, or the cross-sectional variance of point forecasts, is often used as an esti-
mate of average uncertainty. For professional forecasters, who provide density forecasts for
inflation, disagreement and average uncertainty are similar. Lahiri and Sheng (2010) derive
a relationship between disagreement and the average uncertainty of a group of forecasters by
assuming that each agent’s forecast error eit = fit−πt+12 is the sum of a common component
νt and an idiosyncratic component εit:

eit = ut + εit. (A.4)

They make these assumptions: E[ut] = E[εit] = 0, var(ut) = σ2
ut, var(εit) = σ2

εit,E(utut−k) =
0 for any k 6= 0, E(εitεjt) = 0 for any i 6= j, and E[εitut−k] = 0 for any i, k. Using this
decomposition of forecast errors, Lahiri and Sheng show that the average uncertainty of a
group g of forecasters is:

vgt = σ2
ut +Dgt, (A.5)
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Figure A.2: Inflation disagreement and mean inflation uncertainty by consumer type

Notes: Disagreement is cross-sectional forecast variance. For Panel B, see Equation (A.5).

where Dgt is disagreement, given by the cross-sectional variance of point forecasts. Recall
that disagreement among type-h consumers is σ2

ht and among type-l consumers is σ2
lt, both

of which were estimated by maximum likelihood in Section 1.3. Panel A of Figure A.2 plots
disagreement among all consumers, among type-l consumers, and among type-h consumers.
Type-h disagreement is about four times higher than that of type-l consumers. Using Equa-
tion (A.5), we can use σ2

lt and σ2
ht to compute vlt and vht. For τ ∈ {l, h}, vτt = σ2

ut + σ2
τt.

All that remains is to estimate σ2
ut. Lahiri and Sheng suggest using probabilistic forecast

data from the Survey of Professional Forecasters (SPF). SPF respondents assign probabil-
ities summing to 100% that inflation will fall in different bins. From each forecaster j’s
density forecast, the variance can be computed. Let vSPF,t be the mean forecast variance
across professional forecasters and DSPF,t be disagreement among professional forecasters.
By Equation (A.5), we can compute σ2

ut = vSPF,t − DSPF,t. Panel B of Figure A.2 plots
σ2
ut, vlt, and vht. The mean of σ2

ut is 0.65, which is an order of magnitude smaller than
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the disagreement Dlt or Dht of either group of consumers.1 Thus, mean uncertainty vτt
is only slightly greater than disagreement Dτt for consumers of type τ ∈ {l, h}. If con-
sumer i has probability ζit of being type h, then an estimate of her forecast variance vit is
vit = ζitvht + (1− ζit)vlt.

The New York Fed’s Survey of Consumer Expectations (SCE) reports the median forecast
interquartile range from probabilistic forecasts as a measure of uncertainty. For compara-
bility, I transform vit to the corresponding interquartile range, 1.349

√
vit. SCE and MSC

uncertainty measures are both available from June through December 2013, when both av-
erage 3.2% with correlation coefficient 0.82 (Figure A.3). If we had not treated responses as
coming from high and low uncertainty consumers, but had instead used disagreement of all
consumers to compute mean uncertainty, the corresponding median interquartile range for
June through December 2013 would average 3.6%, and would have a correlation of 0.62 with
the SCE measure. Thus, using rounding behavior to distinguish between consumer types
results in uncertainty estimates that are more comparable to those obtained by the SCE.

1The SPF is a quarterly survey conducted by the Philadelphia Federal Reserve. Forecasters provide
fixed-horizon probabilistic forecasts of annual-average over annual-average GDP price level growth beginning
in 1981Q3. See documentation at http://www.phil.frb.org/research-and-data/real-time-center/survey-of-
professional-forecasters/spf-documentation.pdf, page 24. Because of the noise inherent in this data, I HP-
filter the estimated σ2

ut series, then linearly interpolate to convert the quarterly series into a monthly series.
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Figure A.3: Inflation uncertainty estimates compared to Survey of Consumer Expectations

Notes: Inflation uncertainty in this figure is defined as the interquartile range of a respondent’s inflation

forecast. SCE series is inflation uncertainty as computed from probabilistic forecasts in the NY Fed’s Survey

of Consumer Expectations. MSC series is from this paper. Panel A shows entire time sample with four-month

moving average filter. Panel B shows months for which both series exist.
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A.5 Model of Inflation Uncertainty and

Intertemporal Allocation

This simple two-period model of an endowment economy with a single consumption good
clarifies basic effects of inflation uncertainty on saving. The consumer’s probability distri-
bution over π, the rate of inflation from period 0 to 1, is N(0, v). For simplicity, let the
nominal interest rate be 0, so the real rate r is given by 1 + r = (1 +π)−1. Lifetime utility is

U = u(c0)+u(c1), where ct is consumption in period t and u(c) = c1−θ

1−θ . Suppose the consumer
receives an endowment Y in period 0. Then her budget constraint is c0 + c1(1 + π) = Y .
Expected utility as a function of c0 is:

E[U(c0)] =
c1−θ0

1− θ
+ E[

(Y − c0)1−θ

(1− θ)(1 + π)1−θ
] =

c1−θ0

1− θ
+

(Y − c0)1−θ

1− θ
E[(1 + π)θ−1]. (A.6)

The first-order condition in c0 is:

c−θ0 = (Y − c0)−θE[(1 + π)θ−1] (A.7)

I take a second-order Taylor expansion of (1 + π)θ−1 around π = 0:

(1 + π)θ−1 ≈ 1 + π(θ − 1) +
π2

2
(θ − 1)(θ − 2). (A.8)

Figure A.4: Consumption by inflation uncertainty

Notes: Graph shows fraction of endowment consumed in period 0 in a two-period model by inflation

uncertainty v and coefficient of relative risk aversion θ. Estimates of θ from Gertner (1993), Sydnor (2006),

and Cohen and Einav (2007).
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Then substituting this approximation into Equation (A.7),

Y − c0
c0

≈ E[1 + π(θ − 1) +
π2

2
(θ − 1)(θ − 2)]

1
θ = (1 +

v

2
(θ − 1)(θ − 2))

1
θ

⇒ c0 ≈
Y

(1 + v
2
(θ − 1)(θ − 2))

1
θ + 1

(A.9)

Notice that if there is no inflation uncertainty (v = 0), optimal period 0 consumption is
c0 = Y/2. The consumer would simply smooth consumption across the two periods. If the
consumer has log utility, so θ = 1, then c0 = Y/2 regardless of v. If θ ∈ (0, 1) or θ > 2, then
c0 is decreasing in v. If θ ∈ (1, 2), then c0 is increasing in v.

Empirical studies find a range of estimates of the coefficient of relative risk aversion θ.
Gertner (1993) estimates that the coefficient of relative risk aversion is around 5. Sydnor
(2006) estimate that it is 54 and Cohen and Einav (2007) estimate that it is 97. Figure A.4
plots c0/Y as a function of v for these three empirical estimates of θ. In each case, initial
consumption is decreasing in inflation uncertainty. Higher inflation uncertainty means that
the return on savings is riskier, which makes saving less attractive. But the desire to smooth
consumption intertemporally increases saving in the presence of uncertainty.

A.6 Inflation Uncertainty and Consumption

Table A.5 displays results from the baseline specification in which attitudes toward spending
on durables, cars, and homes are regressed on the demographic, macroeconomic, and expec-
tational control variables listed in Table A.2. The coefficients on the expectational control
variables are of the expected sign. Consumers with more favorable expectations of their
future income and financial situation, business conditions, and unemployment, or with more
positive opinions of government policy, are more ready to spend. Nearly all demographic
control variables have significant coefficients. Higher income consumers are more eager to
spend, and men, particularly if married, express more readiness to buy houses.

Table A.6 summarizes the marginal effects of inflation uncertainty and expected inflation
on spending attitudes for durables, cars, and homes for the baseline specification and a
variety of alternative specifications. In the baseline, if uncertainty ζit increases from 0 to 1,
the probability that the respondent will say it is a good time to buy durables falls by 3%.

In rows 2 and 3 of Table A.6, I restrict the time sample to exclude either the high inflation
of the early 1980s or the Great Recession. Neither greatly effects the coefficients on ζ and
πe or their significance. Next, I omit πe from the regression (row 4). The marginal effect of
ζ is virtually unchanged from the baseline. Likewise if ζ is excluded and πe is included, the
marginal effect of πe is similar to baseline (row 5).

In row 6 I include gas price expectations as a control. GASit is respondent i’s expected
change in gas prices, in cents, in the next year. Bachmann et al. (2013) include this variable in
a robustness check in case some households primarily have gas prices in mind when reporting
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Table A.5: Spending attitudes, inflation uncertainty, and inflation expectations

(1) (2) (3)
DUR CAR HOM

v -5.1e-03*** (6.0e-04) -2.8e-03*** (4.3e-04) -5.0e-03*** (6.6e-04)
πe -2.0e-03** (1.0e-03) -9.1e-03*** (8.9e-04) -8.2e-03*** (1.0e-03)
log Real Income 4.6e-02*** (6.0e-03) 1.1e-01*** (6.0e-03) 1.4e-01*** (7.2e-03)
Education -2.4e-03 (1.8e-03) 1.8e-02*** (1.6e-03) 3.3e-02*** (2.1e-03)
Female -6.3e-02*** (1.2e-02) -1.1e-02 (1.2e-02) -2.0e-02* (1.2e-02)
Married 9.4e-03 (1.1e-02) -4.0e-03 (1.1e-02) 5.5e-02*** (1.2e-02)
Married Female -4.9e-02*** (1.6e-02) -6.7e-02*** (1.4e-02) -4.8e-02*** (1.4e-02)
Age -1.0e-02*** (1.4e-03) -9.1e-03*** (1.3e-03) 7.7e-03*** (1.4e-03)
Age Squared 9.9e-05*** (1.3e-05) 9.5e-05*** (1.3e-05) -8.2e-05*** (1.4e-05)
West -3.8e-02*** (1.2e-02) -2.2e-02** (1.1e-02) -1.0e-01*** (1.3e-02)
Northeast -2.2e-02* (1.2e-02) 3.6e-03 (1.0e-02) -1.6e-01*** (1.4e-02)
South -2.3e-02** (9.9e-03) -9.8e-03 (9.2e-03) -3.5e-02*** (1.0e-02)
White 1.2e-01*** (2.2e-02) 1.4e-01*** (2.2e-02) 2.5e-01*** (2.3e-02)
African-American 8.0e-02*** (2.5e-02) 4.1e-02 (2.5e-02) 6.1e-03 (2.6e-02)
Hispanic -4.7e-03 (2.7e-02) -1.2e-02 (2.6e-02) 7.0e-02** (2.8e-02)
INEX 1.3e-03*** (2.2e-04) 1.8e-03*** (2.4e-04) 2.8e-03*** (2.4e-04)
PAGO 1.4e-01*** (5.0e-03) 7.7e-02*** (4.3e-03) 8.7e-02*** (4.9e-03)
PEXP 4.4e-02*** (5.9e-03) 6.8e-02*** (6.3e-03) 6.3e-02*** (6.7e-03)
BEXP 9.3e-02*** (6.7e-03) 1.3e-01*** (6.0e-03) 1.2e-01*** (7.0e-03)
RATEX 7.2e-02*** (5.9e-03) -1.2e-02** (5.4e-03) -3.2e-03 (7.9e-03)
UNEMP -1.5e-01*** (7.0e-03) -1.1e-01*** (6.5e-03) -1.2e-01*** (7.7e-03)
GOVT 1.4e-01*** (7.2e-03) 1.3e-01*** (6.0e-03) 1.2e-01*** (7.8e-03)
Unemployment -9.9e-02*** (6.4e-03) -1.7e-02*** (6.2e-03) -2.5e-02** (1.1e-02)
Fed Funds Rate 3.3e-02*** (4.6e-03) -5.8e-03 (3.8e-03) -6.4e-02*** (5.9e-03)
Inflation -7.3e-02*** (8.7e-03) -7.8e-02*** (7.2e-03) -1.1e-01*** (1.2e-02)
ZLB 5.8e-02 (4.0e-02) -1.5e-01*** (3.1e-02) -2.5e-01*** (5.4e-02)
Observations 151671 152186 155841
Pseudo R2 0.07 0.05 0.12

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Probit regressions with robust, time-clustered standard errors

in parentheses. Variable descriptions in Table A.2.
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Table A.6: Marginal effects of inflation uncertainty on spending attitudes

Specification DUR CAR HOM
ζ πe ζ πe ζ πe

(1) Baseline -3.0 -0.02* -2.0 -0.29 -4.7 -0.16
(2) Year>1984 -2.6 0.09 -1.3 -0.33 -3.7 -0.25
(3) Year<2008 -2.7 -0.02* -1.7 -0.26 -4.7 -0.11
(4) No πe -4.0 -3.8 -6.5
(5) No ζ -0.03 -0.33 -0.26
(6) Include GAS -2.9 -0.10* -2.3 -0.32 -4.6 -0.25
(7) No expectation controls -3.7 -0.19 -1.6 -0.55 -4.3 -0.36
(8) No controls -7.8 -0.4100 -5.1 -1.00 -9.9 -1.1
(9) Linear probability model -3.1 -0.03* -2.0 -0.30 -4.4 -0.16
(10) Ordered probit -3.3 -0.01* -2.0 -0.28 -4.7 -0.15
(11) Control function -12.3 -0.08* -9.2 -0.28 -18.4 -0.19
(12) Rotating panel -1.7 -.09* -1.4 -0.32 -2.9 -0.19
(13) Buy in advance -2.8 0.49 -2.1 0.24 -1.5 0.2

of rising prices

Notes: The marginal effect is the change in probability (in percentage points) of having a favorable spending

outlook for a one unit increase in ζ or a one percentage point increase in πe. When calculating marginal

effects, remaining variables are set to their means. All effects are statistically significant with p < 0.01 unless

noted.

inflation expectations. The estimated coefficient on GAS is negative, and the marginal effect
indicates that a $1 increase in gas price expectations is associated with about 5 percentage
points lower probability of saying it’s a good time to buy durables, a car, or a home.

In another specification, Bachmann et al. omit the idiosyncratic expectations/attitude
variables, in case controlling for the expectations variables mops up general equilibrium ef-
fects. An increase in expected inflation might, for example, cause an increase in growth
expectations, which in turn increases willingness to spend. In row 7 I omit the expecta-
tions/attitude control variables, and in row 8 I omit all control variables. In both cases, the
estimated marginal effects of ζ and πe are larger in magnitude. Row 9 shows results from a
linear probability model instead of a probit model. These are simply regressions of the form:
DURit = β0ζit + β1π

e
it +X ′itβ2. Again, results do not differ notably from the baseline.

Respondents may give positive, negative, or neutral responses to the spending attitude
questions. In row 10, in place of the dummy variables DUR, CAR, and HOM, we can define
spending attitude variables that take value 1 for positive, 0 for neutral, and -1 for negative
responses, and use an ordered probit model instead of a probit model. This makes almost
no difference to the regression results. Since about two thirds of respondents give positive
responses to the spending attitude questions, distinguishing between negative and neutral
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responses adds little useful variation.
In another robustness check, in place of ζit, I include a dummy variable ROUNDit

that takes value 1 if the respondent’s inflation forecast is a multiple of five. Table A.7
reports estimated coefficients and marginal effects. I also define a “placebo” dummy vari-
able PLACEBOit that takes value 1 if the respondent’s inflation forecast plus one is a
multiple of five, i.e. if the response is in {−6,−1, ..., 14, 19, 24}. If PLACEBOit is included
as a regressor in place of ROUNDit, its coefficient is not statistically different from zero.

Table A.7: Spending attitudes, round number responses, and inflation expectations

(1) (2) (3)
DUR CAR HOM

ROUND Coefficient -3.7e-02*** -2.7e-02*** -6.8e-02***
Std. Err. (7.7e-03) (6.4e-03) (7.6e-03)

Marginal Effect -1.2%*** -0.97%*** -2.2%***
πe Coefficient -2.2e-03** -8.9e-03*** -7.0e-03***

Std. Err. (9.7e-04) (8.6e-04) (1.0e-03)
Marginal Effect -0.07%** -0.32%*** -0.23%***

Observations 164621 165248 169258
Pseudo R2 0.07 0.06 0.14

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Probit regressions with robust time-clustered standard errors

in parentheses. Dummy variable ROUND takes value 1 if expected inflation is a multiple of five. Marginal

effect is change in probability (in percentage points) of favorable spending attitude if ROUND increases from

0 to 1 or if πe increases by one percentage point. Control variables from Table A.2 included.

Row 11 summarizes the marginal effects from a control function (CF) approach. Bach-
mann et al. (2013) use this approach to address two potential concerns with the baseline
specification. The first is that an omitted variable may be relevant to both spending atti-
tudes and expected inflation, biasing the coefficient on expected inflation. The second is that
measurement error may bias the coefficient on expected inflation towards zero. Imbens and
Wooldridge (2007) recommend the CF approach, which involves two stages. Restricting the
sample to respondents who took the survey twice, in the first stage, Bachmann et al. regress
expected inflation on the control variables Xit from the baseline and on expected inflation
from the previous time the respondent took the survey. In the second stage, they estimate
the baseline model but include the first stage residual as an additional control variable.

Similar concerns arise in my baseline specification with respect to inflation uncertainty,
so I also use the CF approach (Table A.8). In the first stage, I regress inflation uncertainty ζit
on lagged uncertainty ζi,t−6 and the control variables from the baseline. In the second stage,
I regress spending attitudes on inflation uncertainty, expected inflation, the same control
variables, and the first stage residual. The marginal effects of ζit are negative, statistically
significant, and larger in magnitude than in the baseline results. Bachmann et al. also find
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marginal effects that are larger in magnitude using the CF approach. This suggests that
measurement error in πe and ζ biases the coefficients of interest toward zero in the baseline.

Table A.8: Control function approach

First Stage
ζit

ζi,t−6 Coefficient 0.242***
Std. Err. 0.0034

Observations 74668
R2 0.14
Std. Err. Of Residuals 0.36

Second Stage
DUR CAR HOM

First stage residual Coefficient 0.314*** 0.236*** 0.492***
Std. Err. 0.062 0.060 0.064

ζit Coefficient -0.470*** -0.271*** -0.603***
Std. Err. 0.0614 0.0608 0.0621
Marginal Effect -12.3*** -9.21*** -18.4***

πeit Coefficient -0.0027** -0.0083 -0.0063
Std. Err. 0.00137 0.00134 0.00142
Marginal Effect -0.082** -0.283*** -0.194***

Observations 68235 68322 69835
Pseudo R2 0.07 0.06 0.14

Notes: Marginal effect is change in probability of favorable spending outlook for one unit increase in un-

certainty or one percentage point increase in expected inflation, with remaining variables set to means. In

second stage, coefficient (marginal effect) is the standard coefficient (marginal effect) from probit regres-

sion divided by (1 + (coefficient on first stage residual)2 ∗ (first stage std error of residual)2)1/2, following

Wooldridge (2002).

The specification in row 12 also uses of the rotating panel. Suppose there is some unob-
served time-invariant characteristic of individuals that makes them more or less willing to
spend, that is also correlated with inflation expectations or uncertainty. Bachmann et al.
(2013) refer to this as optimism or pessimism, which could bias the coefficients on πeit and
ζeit. Using the rotating panel of respondents, and controlling for past spending attitudes,
uncertainty, and expected inflation, while including both current and lagged values of the
macroeconomic and expectational controls addresses this concern.

Row 13 summarizes a new that uses an alternative spending attitude variable. When
asked to explain why they think it is a good or bad time to buy a house, car, or durables, MSC
respondents commonly express a desire to buy in advance of rising prices. Let DUR BAit
be a dummy variable that takes value 1 if the respondent says that it is a good time to
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Table A.9: Inflation uncertainty and the desire to buy in advance of rising prices

(1) (2) (3)
DUR BA CAR BA HOM BA

ζ -1.5e-01*** (1.2e-02) -1.6e-01*** (1.4e-02) -1.2e-01*** (1.5e-02)
πe 2.7e-02*** (1.0e-03) 1.8e-02*** (1.4e-03) 1.6e-02*** (1.5e-03)
log Real Income -1.5e-02** (7.3e-03) 1.3e-02 (8.1e-03) 2.6e-02*** (8.0e-03)
Education -5.6e-03*** (1.9e-03) -2.4e-02*** (2.5e-03) -9.7e-03*** (2.7e-03)
Female -7.2e-02*** (1.4e-02) -2.9e-02* (1.6e-02) -1.1e-01*** (1.7e-02)
Married 3.0e-02** (1.3e-02) 3.1e-03 (1.7e-02) 1.5e-02 (1.6e-02)
Married Female -4.6e-02*** (1.8e-02) -3.5e-02 (2.2e-02) -3.4e-02 (2.4e-02)
Age -9.9e-03*** (1.7e-03) -3.8e-03* (2.0e-03) -1.6e-02*** (2.1e-03)
Age Squared 1.6e-04*** (1.6e-05) 1.2e-04*** (1.9e-05) 2.1e-04*** (1.9e-05)
West 6.8e-02*** (1.3e-02) 8.0e-02*** (1.4e-02) 2.1e-01*** (1.8e-02)
Northeast 1.1e-02 (1.3e-02) 2.7e-02* (1.6e-02) 4.6e-02*** (1.7e-02)
South 2.8e-02** (1.1e-02) 4.4e-02*** (1.3e-02) 5.8e-02*** (1.4e-02)
White -5.1e-03 (2.6e-02) -9.4e-03 (3.0e-02) -8.5e-02*** (3.2e-02)
African-American -1.1e-01*** (2.9e-02) -1.0e-01*** (3.5e-02) -7.7e-02** (3.4e-02)
Hispanic -6.2e-02* (3.3e-02) -8.0e-02** (3.8e-02) -1.7e-02 (3.9e-02)
INEX 5.2e-04* (2.8e-04) 6.2e-04* (3.3e-04) 1.8e-03*** (3.2e-04)
PAGO 3.8e-02*** (5.7e-03) 4.3e-02*** (6.5e-03) 2.9e-02*** (6.4e-03)
PEXP -2.9e-02*** (7.5e-03) -1.6e-02* (8.4e-03) -1.0e-02 (8.9e-03)
BEXP -5.4e-02*** (7.1e-03) -3.1e-02*** (8.3e-03) 3.8e-03 (8.5e-03)
RATEX 1.5e-01*** (7.4e-03) 1.5e-01*** (8.5e-03) 1.5e-01*** (9.4e-03)
UNEMP -1.6e-02* (8.8e-03) -6.2e-02*** (1.3e-02) -8.8e-02*** (1.3e-02)
Opinion of Govt -3.1e-02*** (7.7e-03) 6.6e-03 (9.7e-03) 1.5e-02 (9.9e-03)
Unemployment 1.1e-03 (6.8e-03) -6.3e-03 (8.8e-03) -7.0e-02*** (1.1e-02)
Fed Funds Rate 3.8e-02*** (5.2e-03) 4.4e-02*** (7.8e-03) 1.1e-02 (8.0e-03)
Inflation 4.6e-02*** (7.4e-03) 2.1e-02* (1.2e-02) 6.8e-02*** (1.4e-02)
ZLB -1.1e-01** (4.7e-02) -2.2e-01*** (5.6e-02) 4.4e-02 (7.4e-02)
Observations 164621 165248 169258
Pseudo R2 6.8e-02 5.6e-02 5.2e-02

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Probit regressions with robust, time-clustered standard errors

in parentheses. Variable descriptions in Tables A.1 and A.2.
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buy durables because she desires to buy in advance of rising prices. Define CAR BAit
and HOM BAit analogously for cars and homes. Let BAit = DUR BAit + CAR BAit +
HOM BAit. The mean of BAit is 0.31.

In Table A.9, I regress DUR BA, CAR BA, and HOM BA on inflation uncertainty ζit,
expected inflation πeit, and the usual set of demographic, macroeconomic, and expectational
control variables. Row 12 of Table A.6 summarizes the marginal effects of ζ and πe. The
coefficients on ζ are negative. In contrast to the regression in Table A.5 and all specifications
using DUR, CAR, and HOM as dependent variables, the coefficients on πe are positive and
statistically significant. Moreover, the marginal effects of πe are larger in magnitude. Many
respondents base their spending attitudes on factors unrelated to inflation expectations, such
as opinions about safety features in cars, which may explain why Bachmann et al. find such
a small coefficient on πe. The variable CAR BA is a more direct measure than CAR of
spending attitudes related to expected inflation.

In Table A.10, the dependent variable is BAit, which takes values 0, 1, 2, and 3. The
control variables from the baseline specification are included. Column (1) includes πeit, (2)
includes πeit and ζit, and (3) includes πeit, ζit, and the interaction πeit ∗ ζit as regressors. Notice
that with the inclusion of ζ and πe ∗ ζ, the estimated coefficient on πe is larger, and the
coefficient on the interaction term is negative and statistically significant.

Table A.10: Inflation uncertainty and the desire to buy in advance of rising prices

(1) (2) (3)
BA BA BA

πe 2.0e-02*** 2.4e-02*** 2.9e-02***
(1.0e-03) (1.1e-03) (2.3e-03)

ζ -1.7e-01*** -1.3e-01***
(1.1e-02) (1.8e-02)

πe ∗ ζ -7.0e-03***
(2.4e-03)

Observations 157872 157872 157872
Pseudo R2 5.3e-02 5.4e-02 5.4e-02

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Ordered probit regressions with robust time-clustered

standard errors in parentheses. BAit measures desire to buy durables, cars, and homes in advance of rising

prices. Control variables from Table A.2 included.

Uncertainty and Interest Rate Sensitivity

Let LowRit and HighRit be dummy variables that take value 1 if consumer i mentions low
or high interest rates, respectively, in her explanations for any of her spending attitudes. Let
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MentionsRit take value 1 if imentions high or low interest rates, i.e. if LowRit+HighRit > 0.
The means of LowRit, HighRit, and MentionsRit are 0.43, 0.17, and 0.57, respectively.

I run probit regressions of the form:

Pr(LowRit = 1|ζit, Xit) = Φ(β0ζit +X ′itβ1) (A.10)

where Xit includes demographic control variables in Table A.2 and time fixed effects. The
marginal effects of ζit in Table A.11 imply that a highly uncertain consumer (ζit = 1) has an
8.3 percentage points lower probability of mentioning low rates and a 6.8 percentage points
lower probability of mentioning rates compared to a less uncertain consumer (ζit = 0).

Table A.11: Marginal effects of inflation uncertainty on interest rate mentions in spending
attitudes

LowR HighR MentionsR
Marginal Effect -8.29*** 0.124 -6.82***
Std. Err. 0.346 0.208 0.349
Observations 222284 222284 222284
Pseudo R2 0.24 0.22 0.16

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Probit regressions from Equation (A.10) with robust, time-

clustered standard errors. Dependent variables described in Table A.1. Time fixed effects and demographic

control variables from Table A.2 included. The marginal effect is the change in probability (in percentage

points) of mentioning low interest rates, high interest rates, or any interest rates, for a one unit increase in

ζ, with remaining variables set to their means.

A.7 Phillips Curve Robustness Checks

This section presents robustness checks for the Phillips curve regressions of Section 1.6. I
estimate πt = βlµlt + βSPFµSPFt + αUnemploymentt + εt with and without the constraint
βl + βSPF = 1 in Table A.12. I also vary the time sample, excluding the early 1980s or
the years after 2007. Regardless, β̂l indicates that the expectations of type-l consumers
are a better proxy for price-setters’ expectations than are the expectations of professional
forecasters.

In Table A.13, I estimate πt = βlµlt + βSPFµSPFt + αUnemploymentt + εt and πt =
βlµlt + βππt−1 + αUnemploymentt + εt with and without constraints on βl + βc or βl + βπ.
Again, β̂l is positive and statistically significant in every specification. Mean type-l inflation
expectations are a better proxy than the mean consumer’s inflation expectations for price-
setter’s expectations. Table A.14 shows that using alternative measures of real activity in
place of the unemployment rate makes little difference to the result that coefficient on the
inflation expectations of type-l consumers is larger and more significant than the coefficient
on other agents’ expectations.
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An interesting result of using type-l expectations for Phillips curve estimation is that
including lagged inflation is unnecessary. Purely forward-looking Phillips curves tend to
have trouble matching the persistence of inflation, motivating the use of a hybrid Phillips
curve with lagged inflation. When estimation uses the mean inflation expectation of all
consumers, the coefficient on lagged inflation is positive and statistically significant. When
the mean inflation expectation of type-l consumers is used instead, the coefficient on lagged
inflation is not significantly different from zero (Table A.15).

Table A.12: Phillips curves with inflation expectations of different agent types

(1) (2) (3)
µl 0.71*** 0.53** 2.22***

(0.20) (0.22) (0.33)
µSPF 0.29 0.47* 0.03

(0.20) (0.22) (0.16)
Unemployment -0.22** -0.19* -0.33***

(0.10) (0.11) (0.10)
Observations 116 106 130
R2 0.10 0.15 0.46
Time Sample After 1984 Before 2008 Unrestricted
Regression Type Constrained Constrained Unconstrained

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Newey-West standard errors in parentheses. SPF data is

quarterly, so MSC data is aggregated to quarterly frequency. Dependent variable πt is annualized quarter-

over-quarter percent change in the Consumer Price Index, and µl and µSPF are mean inflation forecasts of

type-l consumers and SPF forecasters. Specification: πt = βlµlt +βSPFµSPFt +αUnemploymentt + εt, with

βl + βSPF = 1 imposed in (1) and (2).
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Table A.13: Phillips curves with inflation expectations of different agent types

(1) (2) (3) (4)
µl 1.76*** 1.41*** 0.72*** 1.95***

(0.65) (0.28) (0.08) (0.20)
µc -0.76* 0.44

(0.65) (0.29)
πt−1 0.279*** -0.08

(0.08) (0.10)
Unemployment -0.21** -0.26*** -0.14 -0.30***

(0.10) (0.08) (0.10) (0.09)
Observations 144 144 144 144
R2 0.12 0.76 0.38 0.76
Regression Type Constrained Unconstrained Constrained Unconstrained

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Newey-West standard errors in parentheses. SPF data is

quarterly, so MSC data is aggregated to quarterly frequency. Dependent variable πt is the annualized quarter-

over-quarter percent change in the Consumer Price Index, and µl and µc are mean inflation forecasts of type-l

consumers and all consumers. Specification (1) and (2): πt = βlµlt + βcµct + αUnemploymentt + εt, with

βl + βc = 1 imposed in (1). Specification (3) and (4): πt = βlµlt + βππt−1 + αUnemploymentt + εt, with

βl + βπ = 1 imposed in (3).
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Table A.14: Phillips curves with alternative measures of real activity

(1) (2) (3) (4) (5) (6)
µl 0.63*** 0.81*** 0.84*** 1.81*** 1.81*** 1.43***

(0.18) (0.19) (0.19) (0.64) (0.59) (0.64)
µSPF 0.37* 0.19 0.16

(0.18) (0.19) (0.19)
µc -0.83* -0.84** -0.47

(0.64) (0.59) (0.64)
Unemployment Gap 0.26** 0.41***

(0.10) (0.14)
Capacity Utilization 0.13*** 0.21***

(0.06) (0.06)
GDP Gap ($ Trillions) -1.45*** -1.90***

(0.63) (0.66)
Observations 130 130 130 144 144 144
R2 0.11 0.13 0.14 0.16 0.25 0.19

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Newey-West standard errors in parentheses. SPF data is

quarterly, so MSC data is aggregated to quarterly frequency. Dependent variable πt is annualized quarter-

over-quarter percent change in the Consumer Price Index, and µl, µSPF , and µc are mean inflation forecasts

of type-l consumers, SPF forecasters, and all consumers. Specification (1)-(3): πt = βlµlt + βSPFµSPFt +

αYt + εt, where βl + βSPF = 1 and Yt is some measure of real activity. Specification (4)-(6): πt = βlµlt +

βcµct + αYt + εt, where βl + βc = 1. Unemployment gap is natural rate of unemployment (FRED code

NROUST) minus unemployment rate. Capacity utilization has FRED code TCU. GDP gap is potential real

GDP (GDPPOT) minus real GDP (GDPC1).
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Table A.15: Forward-looking and hybrid Phillips curves

(1) (2) (3) (4)
µl 1.81*** 1.95***

(0.08) (0.20)
µc 1.90*** 1.77***

(0.10) (0.20)
πt−1 -0.08 0.05

(0.10) (0.09)
Unemployment -0.28*** -0.30*** -0.20*** -0.19***

(0.08) (0.09) (0.07) (0.07)
Observations 144 144 144 144
R2 0.76 0.76 0.73 0.73

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Newey-West standard errors in parentheses. SPF data is

quarterly, so MSC data is aggregated to quarterly frequency. Dependent variable πt is annualized quarter-

over-quarter percent change in the Consumer Price Index, and µl and µc are mean inflation forecasts of

type-l consumers and all consumers.
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B.1 Summary of Consumer Surveys
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C.1 Data Descriptions

• CPI: FRED series CPIAUCNS. I seasonally adjust the series using X-12 ARIMA.

• Industrial Production: Adjusted Miron-Romer index from Romer (1994).

• Commercial Paper Rates: FRED series M13002US35620M156NNBR. Data for 1857-January
1937 from F.R. Macaulay, The Movement of Interest Rates, Bond Yields, and Stock Prices
in the U.S. since 1856 (NBER No. 33, 1938), pp. A142-161. Data for February 1937-1942
computed by NBER from weekly data in Bank And Quotation Record, Commercial and
Financial Chronicle.

• 10-Yr Treasury Constant Maturity Rate: GS10 from Robert Shiller’s website,
http://www.econ.yale.edu/ shiller/data.htm, accessed June 9, 2014.

• Sensitive Industrial Raw Materials: FRED series M04202USM349NNBR. Annualized quarter-
over-quarter percent change.

• S&P500 Composite Price: from Robert Shiller’s website,
http://www.econ.yale.edu/ shiller/data.htm, accessed June 9, 2014.

• Coal Price: FRED series M0490BUSM294NNBR

• Money Growth: Annualized month-over-month percent change in the variable Cb64 (total
money supply, millions of $, seasonally adjusted) from “A Monetary History of the United
States ” by Milton Friedman and Anna Schwartz.

C.2 New Keynesian Monte Carlo Simulations

Subsection 3.3 used a New Keynesian Phillips curve to estimate inflation expectations. The
regression in Equation (3.7) may suffer from endogeneity. The parameters α and β are not
structural. In this appendix I simulate a New Keynesian model. In each simulation I know
the true values of πet . Then I use the approach from Subsection 3.3 to construct estimates of
πet . I compare the true values to the simulated values to verify that the estimation procedure
is valid.

Consider the three equation New Keynesian model consisting of a Phillips curve, an IS
curve, and an interest rate rule:

πt = αEt[πt+1] + βxt, (C.1)

xt = ψ−1(it − πet −RN
t ) + Et[xt+1] (C.2)

it = φππt + φyxt + ζt, where ζt = ρζ + εζt (C.3)

We can eliminate Equation (C.3) and reduce the system of equations to:

(
xt
πt

)
= AEt

(
xt+1

πt+1

)
+B(RN

t − vt) = A

(
xt+1

πt+1

)
+ A

(
εxt+1

επt+1

)
+B(RN

t − vt)
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By the rational expectations assumption, Et[πt+1] = πt+1 + νπt and Et[xt+1] = xt+1 +
νxt , where Et[ν

π
t ] = Et[ν

x
t ] = 0. Iterating Equation (C.2) one period forward and taking

expectations of both sides,

Et[πt+1] = Et[αEt+1[πt+2] + βxt+1] = αEt[πt+2] + β(xt+1 + εxt+1) (C.4)

Adding επt+1 to both sides of Equation (C.2),

πt+1 + επt+1 = αEt+1[πt+2] + βEt[xt+1] + επt+1 (C.5)

Combining Equations (C.4) and (C.5), we obtain εxt+1 = επt+1/β. To simulate the model, I

simulate π1, x1, and εζt and επt for t ∈ {1, ..., T}, and then use the system of equations to
obtain {πt, xt}Tt=2. Then I regress πt on πt+1 and xt, as in Equation (3.7) to obtain estimates α̂
and β̂, and use Equation (3.8) to compute estimates π̂et . I compute the correlation coefficient
ρpc between the estimates π̂et and the true values πet = πt+1 + επt+1.

I repeat the simulation 1000 times with T = 180. The mean of ρpc is 0.80 with standard

deviation 0.08. The mean of α̂ is 0.38 with standard deviation 0.19, and the mean of β̂ is
0.06 with standard deviation 0.01. The true values of α and β based on the parameters I
use for the simulations are α = 0.9 and β = 0.15. Thus, even though α̂ and β̂ are biased
estimates of α and β, the estimates π̂et are informative of the true values πet .
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