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Determinants of Consumer Sentiment over Business Ches:
Evidence from the U.S. Surveys of Consumers

1. Introduction

Since the pioneering work of Katona (1951), a lstigng of literature has highlighted the critical
importance of consumer sentiment in business cynkdysist Researchers and policy makers
often resort to sentiment measures in their warll,major media outlets unfailingly monitor news
related to consumer sentiment every month. Figwgieolvs the two most population measures of
sentiment in the United States, the University afiNgan Index of Consumer Sentiment and the
Conference Board Consumer Confidence Index, aldtigneal consumption growth. As we see
from the figure both measures correlated well veitimsumption growth and lead the business
cycle with remarkable consistency. In the literafuhere has been a prolonged interest in the
power of consumer sentiment to predict busineskedjuctuations, and aggregate consumption
growth. Numerous studies have found that contermganas and lagged consumer sentiment
measures are statistically significant in explagiand predicting personal consumption
expenditures, even after aggregate measures obedoriundamentals are controlled forhe
predictive performance of sentiment is found torbbust to a number of factors, including
difference in sample periods, question wording, erux construction, as discussed in Curtin

(2007).

! For business cycle related research on sentimditators in general, see also Bock, Anderssorfaisén (2003),
Parigi and Golinelli (2004), Silgoner (2008) anterence therein.

2 See Juster and Wachtel (1974), Mishédral.(1978), Throop (1992), Fuhrer (1993), Carroll, FerhWilcox (1994),
and Bram and Ludvigson (1998). A few other studéeg,, Garner (1991), on the other hand, showedctirsumer
sentiment measures sometimes lose a part of thedigive power in the presence of other macroecvno
aggregates. International evidence of the rol@nsumer sentiment can be found in, e.g., AcemaugiSzott (1994),
Berg and Bergstrom (1996), Fan and Wong (1998) Eashw, Garratt, Heravi (2005).
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Even though recent studies have attributed theigireel power of sentiment to its short
publication lag and information content (see Lahiri; Monokroussos; Zhao (2015) and references
therein), there has been no consensus as to whetl\eis the information conveyed by consumer
sentiment. Several competing conjectures have pesosed in prior studies as summarized in
Fuhrer (1993): (1) Sentiment independently causes economic fluctuations; (2) Sentiment
accurately forecasts economifluctuations but does not cause them; (3) Sentiment captures
consumers’ pessimism and hence reflects consunferstasts of economic fluctuations,
inaccurate as these forecasts may be; (4) Sentiment is a reflection of personal, respondent-specific
conditons; (5) Sentiment reflects only current, widely known economic conditions; and (6)
Sentiment measures consumer’s perceptions of @egrand risk, associated with the likelihood
of job/income loss. These conjectures, unfortugasee difficult to evaluate when only aggregate
data are used, as in most of the existing studesuggested in Souleles (2004), one could make
spurious inference from studying aggregate sentirdata alone, since aggregate shocks may
affect consumer sentiment at the household leyehaetrically.

In this study, we directly address the questionuabnformation content of consumer
sentiment by exploring its determinants and thelie over the business cycle, using household
data available from the University of Michigan’sr&eys of Consumers pooled over 1979 to 2013.
We are particularly interested in studying how mo€lthe variation in consumer sentiment can
be explained using objective information, suchlaseovable aggregate measures of the economic
conditions, and subjective information obtainedrfrsurvey responses. In addition, we examine
several other categories of possible determindrdsrdiment, including consumer’s expectations

and perceptions (e.g., government economic polanesnews related to economic conditions),



socio-demographic characteristics of householdd, @ofessional macroeconomic forecasts.
Instead of resorting to time series causality tesésconduct a series of empirical exercises to not
only unveil the important determinants of sentimanthe micro level, but also measure their
importance over the business cycle.

Our main findings indicate that consumer sentimsrhuch more than a mirror image of
official macroeconomic statistics. Instead, sentim@dicators serve as a valuable source of
information that mostly reflects consumer’s own ectations and perceptions of both their own
financial situations and regarding the overall exoit conditions. Compared to these factors,
official statistics and professional macroeconofarecasts do not seem to play a significant role
in explaining consumer sentiment other than helpinghape consumer perceptions. Evidence is
also found in support of the conjecture that coreusentiment is asymmetrically distributed
across households. At the aggregate level, we obseat consumers tend to be overly pessimistic
about economic conditions. At the household lewa, observe systematic time-varying cross-
sectional heterogeneity. Simple measures of asyrngnietthe cross-sectional distributions of
sentiment are found to be helpful in explainingteraent at the aggregate level.

In Section 2, we describe the data set used instidy. Section 3 focuses on explaining
sentiment indexes, both at the aggregate and dingdoal household levels. Section 4 looks more
carefully at individual determinants of sentime8ection 5 discusses the asymmetry in the

aggregate as well as in cross-sectional distributib sentiment, where we show that simple

3 Most of these possible determinants come natufadiy the conjectures on the information contensardftiment,
while others arise from prior studies, e.g., Loy&B75), Mishkin (1978), Garner (1981), Vuchelefi§3), Praet and
Vuchelen (1989), Throop (1992), Jennings and Md&(4994), Blood and Phillips (1995), Estelami, let{(2001),
and Vuchelen (2004).
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measures of asymmetry augment the information aoedan the aggregate measure of sentiment.

Concluding remarks are in Section 6.

2. Household data on consumer sentiment

The Index of Consumer Sentiment (ICS), develope&dipna (1951), is a well-known measure
of consumer’s changing attitudes about businesdittons and job prospects. Since 1978, this
index has been published every month by the SuResearch Center at the University of
Michigan, based on its Surveys of Consumers. Eamhtim a sample of households are selected
and interviewed by phone. The sample size for @amhth’s survey decreased from around 1000
in the early 80s to around 500 since 1988. Halfiethouseholds that are interviewed in the current
month’s survey are re-interviewed in the surveynsonths later, creating a short panel where each
cross-sectional unit appears in the survey twiag.<@mple consists of 411 monthly surveys from
June 1979 to August 2013. There are 227,521 oltgmmgain the sample, which come from
139,545 households. Since not all households aiable for the second interview, among the
500 households interviewed each month, around 4D#%eon participated in the interview six
months earlier. The rest are newly selected. Amalhghe households, 87,691 have been
interviewed twice.

The Index of Consumer Sentiment is constructeddasehe following five questions:

1. (PerFinCurrent) We are interested in how people are getting alongrcially these days.
Would you say that you (and your family living #)eare better off or worse off financially
than you were a year agd?

2. (PerFinExpected)Now looking ahead — do you think that a year fromvryou (and your
family living there) will be better off financiallyr worse off, or just about the same as nbw?
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3. (BusCondl12m) Now turning to business conditions in the counsyaawhole do you think
that during the next 12 months we’ll have good $irfirancially, or bad time, or what?

4. (BusCond5y) Looking ahead, which would you say is more likethat in the country as a
whole we’ll have continuous good times during te&trfive years or so, or that we’ll have
periods of widespread unemployment or depressiowhat?’

5. (BuyCond) ‘About the big things people buy for their homeshsag furniture, refrigerator,
stove, television, and things like that. Generafigaking do you thin know is a good or a bad
time to buy major household itenis?

To each of the five questions, a survey respondeyt respond “good/better”, “same”, or
“bad/worse”. Based on these responses, a balaatstistis constructed for each of the five
guestions as the percentage of the respondentsasponded “good/better’” minus the percentage
of those who responded “bad/worse” plus 100. Thepks average of the five balance statistics is
the Index of Consumer Sentiment, which is reporegdtive to the base year of 1966. Figure 2
shows the ICS index and its five components. Shadeals are NBER recession periods. We can
clearly see the dynamics and cyclical behavioiG8 bnd its components. We also note that the
ICS consistently leads the business cycle withaarage lead of little over 9 months, a feature
that we will explore in sections below.

In addition to the five questions above, the sudéyws us to extract information about many
other aspects of consumers’ expectations, perceptias well as their socio-demographic
characteristics. We categorize this additional imfation and use them in the analysis discussed
in the following sections. More specifically, conser’'s expectations on the state of the economy,

the real interest rate, the overall price levetssgible changes in their real family income, the



economy-wide unemployment rate are included ir‘éxpectations” (E) category. Variables that
are included in the “perceptions” (P) category em@sumers’ perceptions on the state of the
economy in the past, their judgment on whethergineernment is doing a good job in making
economic policies, as well as any favorable or vnfable news stories heard by the consumers
in the past few months. Consumer’s marital stdegl of education, race, place of residence,
age, and the level of their family income are ideld in the “demographics” (D) category. A
similar approach was originally adopted in lvanawa Lahiri (1998).

To control for time-specific and economy-wide ag@te shocks, we use a set of
macroeconomic variables and professional forecaste “macroeconomic variables” (M)
category contains 3-month and 10-year treasurydigis, CPI inflation rate, PMI composite index,
month-to-month percent changes of the industriatipction index, coincident economic activity
index, real disposable personal income, as wethasnonthly return to the S&P 500 index and
the monthly standard deviation of daily S&P 500exdplus a dummy variable indicating NBER
dated recession months. In some exercises, weasider the policy uncertainty variable based
on the work of Baker, Bloom, Davis (20#5The “forecasts” (F) category contains Blue Chip
consensus forecasts of current year real GDP growftlation rate, and unemployment. In
addition, we include disagreement and uncertairgasures about real GDP decline, which are
based on the probability forecasts available froenldS Survey of Professional Forecasters (SPF),

see Clements (2008). We also include uncertainigsomes (standard deviation) about real GDP

4 This monthly policy uncertainty variable for thaitéd States includes three components: news cgeafpolicy-
related economic uncertainty, tax code expiratiaagdand forecaster disagreement on the consuineripdex (CPI),
purchase of goods and services by state and lov&rngments, and purchases of goods and servictselfgderal
government. This series starts from 1985, and eaoHtained from policyuncertainty.com. Since thst & our
variables start before 1985, unless significanififigcent, we report the results based on the losgenple period, i.e.,
without the policy uncertainty variable.
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growth rates and GDP price deflator, both derivexinf SPF density forecasts, see Lahiri and
Sheng (2016) To control for possible seasonal variations, maitide a dummy variable for each

month. These dummy variables are always includeédermodel and are not considered to be in
any of the above categories. For an alphabetistbfiall the variable names by category and a

short description for each variable, see Table 1.

3. Explaining consumer sentiment

To find out what fundamental factors can possibigian consumer sentiment, a natural first step

is to follow the past research strategy, and regmEntiment on important macroeconomic

variables in a purely time series setting. We cahdhis exercise using the five components of

consumer sentiment index, as well as the ICS indeX. The right-hand-side variables are the

group of macroeconomic variables and macroecondonecasts as in Table 1. Three lags are

included for each variable. In each of the six esgions, the lagged dependent variable is also
included. We also estimated the models withoutdged dependent variable and with only the

lagged dependent variable.

Results of these time series regressions are egportTable 2. In addition to tiR?s, we
report the sum of the coefficients of the three lalgeach independent variable from the full model.
Coefficients are reported in bold when the thres lare jointly significant at 5%. From the first
row of the table, across the components of thareent index and the index itself, unsurprisingly
we observe very high overall explanatory power.tAé regressions haw?s over 90%, except

for expected personal financial situations (Perkpg€ted, 81%) and 5-year-ahead expectation of

5 SPF is a quarterly survey, so are the four disagemt and uncertainty measures. We use these rasasitin the
rest of the monthly variables by setting the thremthly values in a quarter equal to the quarteslye.
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overall business conditions (BusCond5y, 84%). lditazh, in each regression, at least several of
the right-hand-side variables are statisticallyngigant, despite high multicollinearity among
them. Under such situations, it is well known ttiterent sets of variables become statistically
significant in different sample periods, and arewnfindividually unstable over time. In models
without the lagged dependent variable (not reportedable 2), many more variables were
statistically significant with generally bigger iesated coefficients.

The results from these rather simplistic time seregressions may suggest a misleading
picture of the importance of consumer sentimerdragndependent variable. It may appear that
one can easily account for a large proportion @f ¥ariations in consumer sentiment using
standard macroeconomic variables and their forechatther, if one concludes that the sentiment
index provides little additional information beyondhat standard macroeconomic variables
provide, it may seem safe to exclude sentiment oonomic or policy analysis that already uses
official statistics.

In order to explore what could be missing from #ive analysis, we proceed to explain
household-level sentiment using both the macroaoonweariables used in time series regressions,
and a large set of household-level variables witlo@ed time series and cross section data. We
estimate ordered probit models for each of the é@mponents of the sentiment index in such a
setting® Explanatory variables include household perceptiamd expectations, macroeconomic
variables and forecasts, household socio-demogragbtairacteristics, and a dummy variable for

each month, as discussed in the previous sect@mredch component of the sentiment index, we

6 We have repeated this exercise using the semivgdrie ordered choice model discussed in Stew&®4p and
reached the same conclusions. Therefore, for stihplf exposition and interpretation, we focusardered probit
models. Results based on semi-parametric modevaikable upon request.
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run a regression with all five groups of variabkesgt of regressions with each group of variables,
and a set of regressions with all but one groupaniables! We focus on the explanatory power
of the full model and each of the groups, as welthe incremental explanatory power of each
group, defined as the full model's explanatory pominus the explanatory power of the model
with all but this group of variables. Results oésk household-level regressions are reported in
Table 3. Thek?s in the table are the pseufié-of McKelvey and Zavoina (1975).

Comparing the explanatory power of the full moasl yariables) across components of the
sentiment index, we find it is more difficult to @&in sentiment components of personal nature
than those about overall business conditions. &@@nt changes in household financial situations
(PerFinCurrent) and expectations for family’s fiogh situation (PerfinExpected), explanatory
powers are only 19.4% and 30.6%. On the other hanaxpected overall business conditions,
both 1-year ahead (BusCond12m) and 5-year aheasC@w5y), explanatory powers reach as
high as 56% and 42% respectively. The buying cantitvariable (BuyCond) is the most difficult
variable to explain witlR? = 16.8%. Comparing the explanatory power of individual ups of
variables, an immediate finding is that consumeKpectations and perceptions are much more
important than any other group of variables, eslgcmacroeconomic variables and forecasts.
For all five components of sentiment, expectatiand perceptions alone account for most of the
explained variations — more than 60% for modelgwfent and expected household financial
situations (PerFinCurrent and PerFinExpected) arythlg attitudes (BuyCond), and over 90% for

models of business conditions (BusCond12m and Bod&g. It is also worth noting that, as one

” Note that we exclude the variables representing@mer’'s expectations in models of consumer’s ptimes of
their current financial situations (question 1jc& consumer expectations formed at present sinotldffect what
actually happened in the past.
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would expect, explanatory power of macroeconomicabées and forecasts are significantly

stronger in models of 1-year and 5-year ahead ¢ati@cs of overall business conditions than
other components. Note that the 1-year ahead extpmtd of overall business conditions is the
most dominant component of sentiment. The lesseoitance of these two groups of macro
variables in the model of 5-year ahead expectatioihshe overall business conditions is

understandably due to the greater level of uncestassociated with longer horizon forecasts and
the increased heterogeneity in long-run househpfe@ations, as shown in Lahiri and Sheng
(2008).

However, as Table 3 also shows, despite a richfsetriables on the right-hand-side, a large
proportion of variations in each component of gaatit index still remains unexplained. This
indicates the uniqueness of the information exéhdily these questions, and the high-level of
cross-sectional variations in the household datellltistrate the latter point, we ran an ordered
probit model of each component of sentiment indék @wur pooled time series- cross section data
on a large set of dummy variables, one for eachtmoheach year. Since these dummy variables
completely account for any and all variations altregtime dimension of the data, the explanatory
power of the model shows the maximum proportionasfations that macroeconomic variables
and forecasts could possibly capture. We find tiratmacroeconomic variables and forecasts we

include in our models account for nearly 75% ofatéwns along the time dimensidn.

8 The explanatory power of time dummy-saturated risodee 5.6%, 3.6%, 18.3%, 7.0%, and 9.9%; the exdtay
power of the model with our macroeconomic variabled forecasts (also reported in Table 3) are 524885, 16.5%,
5.5%, 9.3%, respectively for PerFinCurrent, Perkpdeted, BusCond12m, BusCond5y, and BuyCond. These
statistics also show that most of the explainedatian in the pooled time series/cross section lia$an the household
expectations and perceptions, and not in purelg Saries variables.
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To further explore the importance of different ggewf variables, we conduct this same
exercise but now separately for periods with risaing falling sentimerit Results are reported in
Table 4. We observe that household expectationparaptions alone explain sentiment better
in rising-sentiment periods. Macroeconomic variahbtt@ve slightly higher explanatory power
during falling-sentiment periods. However, it isnt¥onoting that overall, during falling-setniment
periods, our model's explanatory power decreasesning that the ICS as a standalone index
contains more information that is unique, in thessethat it is not found in the host of explanatory
variables used here. To show this point more glearé estimate these models (full models for
each of the five components of ICS) year by yeargu$2 months of data at a time, and report
how explanatory power changes over our sample gnrEi 3. We clearly see that the relative
explanatory power of the five components of semitrege stable over time, and tend to fall
precipitously during lower sentiment periods andreanic slowdowns.

These observations, based on the full sample araegy for periods with rising- and falling-
sentiment, are consistent with the time seriesessgons reported earlier in this section. Even
though variations of consumer sentiment along ithe tlimension can be well-explained, such
variations represent only a limited amount of infation embedded in consumer sentiment. Much
more reside in household-level data and their igiosasies, which seem to depend on the cyclical

state of the economy.

® We identified cyclical turning points of sentimenyt visual inspection. The following periods areritified to be
falling-sentiment periods, all remaining periodstlie sample are considered rising-sentiment perib80m1 to
1980m11; 1981m8 to 1983m5; 1989m1 to 1994m1; 20Q0mP002m5; 2007m1 to 2012m5. All NBER designated
recession months are covered by falling-sentimeribds. We also conducted all our exercises usBBRIrecession
instead of this dichotomy. The qualitative natuir¢he results and conclusions remain the same.
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4. Determinants of consumer sentiment

Since cross-sectional variations in household-leagh on consumer sentiment present the most
important information, it is interesting to examitie role of each explanatory variable and to
identify the main determinants of household semim&rom the results of the ordered probit
regressions of components of the sentiment index e whole sample, we report the coefficient
of each explanatory variable and its marginal ¢ffen the probability of observing the
“good/better” response and the “bad/worse” respans&able 5. Coefficient of a variable is
reported in bold if the variable is statisticallgrgficant at 5%.

Among the variables in the group of household etgiEms, expected financial conditions of
the country as a whole (EconBetterinly and Econ®lofds/?) and expected changes in real
household income (ERealincUp and EReallncDown)thee most important determinants of
household sentiment. In addition, higher expectsellof unemployment (EUnempMore) has a
considerable marginal effect on expected businesslitons and attitudes toward purchasing
major household items. The latter also dependsailyon whether consumers expect a decrease
in the price level in the future (EPricesDown).the group of household perceptions, the most
influential variables include perceptions on thef@enance of government economic policy
(GoodGovt and PoorGovt), perceptions on currenhecoc conditions compared with a year ago
(EconBetterlyAgo and EconWorselyAgo), and percaptan the tone and content of economic
news (e.g., GoodNews, BadNewslInfl). In particuteniseholds tend to be more pessimistic if the

government is perceived to be doing a poor jobf dnare has been bad news about inflation

10 These variables, while similar to BusCond12m and@nd5y, are constructed based on different supwesgtions.
EconBetterinly, EconWorselnly, EconBetterlyAgo, &wdnWorselyAgo (see survey question A4 and A5) are
about financial conditions, while the BusCond vhlga are about business conditions (see surveytigues/ and
A8). A list of all the survey questions can be aldd from www.sca.isr.umich.edu/survey-info.php
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recently. Expected business conditions, especiallyears ahead, are highly sensitive to
perceptions on government economic policy, whilecimless sensitive on past/recent news
reports. Also interesting to note is that, for pe financial situations, negative perceptionsehav
bigger marginal effect than positive perceptiortsistan be seen, for example, by comparing the
effect of GoodGovt vs. PoorGovt and BadNewsInfl @GodNewsinfl on expected personal
financial situations, where the marginal effectneigative perceptions on observing a positive
response to the survey questions is three timggbitan that of positive perceptions.

In fact, consumers do seem to be more sensitiveegative events than positive events. In
Figure 4, we plot the balance statistics of sevarglortant determinants of household-level
sentiment, including news heard of recent changebusiness conditions (GoodNews and
BadNews), news heard about prices (GoodNewsInfBauNewsInfl) and employment situations
(GoodNewsUnemp and BadNewsUnemp), expected chamgasmployment (EUnempLess and
EUnempMore) and real interest rate (EIntRateUp EimiRateDown), as well as perceptions on
the performance of government economic policieso&@nvt and PoorGovt). The figure clearly
shows that more often than not, the balance statikir these important variables are below the
neutral value of 100, at which an equal numbereaipte respond positively and negatively. This
was true even during the high and protracted grqetiod of the 1990s, as first pointed out by
Souleles (2004).

While news reports are subject to interpretatiod anoch interpretation may be highly
heterogeneous, macroeconomic variables shouldrised=yed objective measures of business and
economic conditions. To further explore the rolecofisumer’s perception on the topic and tone

of recent news reports and that of macroeconomi@blas, we conduct an exercise taking
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advantage of the panel structure of the survey Ear8pecifically, using an ordered probit model,
we regress the revisions in household’s expectatioh 1-year-ahead business conditions
(BusCond12m) on a set of news variables (GoodNelsBadNewsOnly, BothNews) and the
group of macroeconomic variables (excluding the éRemn dummy variable) that became
available during the 6-month window after contrgdlifor observed and unobserved individual
effects. The objective of this exercise is to asdbe relative importance of freshly available
objective information (macroeconomic variables)susr subjective information (perceptions on
news reports) in forecast revisions after contgllfor individual-specific effects. In the sample
of households for which two interviews have beemdumted 6 months apart, about 33% changed
their response to the question about 1-year-ahesihdss conditions. Since there are 3 possible
responses (better/same/worse) to this questiothanregression, the dependent variable can
assume one of 5 possible ordered vafuase run four regressions as follows: The firstiides

as explanatory variables both news variables andraeaonomic variables, along with
interactions terms between the two. The seconteisame as the first, except that no interaction
term is included. The third regression only usessgariables. The last regression only uses
macroeconomic variables. Results of these regmessice reported in the last row of Table 6.
Following the same practice as in the previousi@ectve run these regressions separately for
periods with rising and falling sentiment, using same definition of the dichotomy as before.
The results here once again confirm our previoseniation that a large proportion of variation

in consumer sentiment is unique and cannot be imgulawell by other variables. But

11 If the better/same/worse responses are codedl Ii€¢pectively, the 5 possible values are therD2Mf2. It is
possible to recode these 5 values into 3 categoz@nbining 2/1 responses and -1/-2 responses. &Ve Also
conducted our exercises this way. Results staghatge same regardless.
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macroeconomic variables and news heard by houselawkl both significant determinants of
sentiment, more so during periods with falling geent. The explanatory power of the news-only
model for the full sample (3.2%) is roughly the gaas that of the macroeconomic variable-only
model (3.5%). Having both sets of variables togeithaeases the explanatory power of the model
(5.6%). More importantly, if interactions betweeaws variables and macroeconomic variables
are added to the model, explanatory power furtheeases. Interestingly, both news variables and
macroeconomic variables have larger explanatoryepaduring falling-sentiment periods. To
illustrate the role of household’s differentialenpretation of publicly available objective measure
of macroeconomic conditions in more details, we the following regression, which is a
simplified version of the regressions reportedabl€& 6. The dependent variable, as before, is the
difference in household expectation on 12-monthadhbusiness conditions (BusCond12m)
between the initial interview (E(t-6)) and the néerview six months later (E(t)). Instead of using
the full set of macroeconomic variables, we use timé LEI and CPI. LEI is the percent change
of the composite Leading Economic Index form Thenf@mence Board, and captures the
forthcoming economic growth in a comprehensive ifast?. CPI is the inflation rate. Two
estimated equation is reported below (the foursthoéd estimates of the ordered probit model are
omitted), the first one estimated using only theeslations from the falling-sentiment periods
and the second one estimated using only the oligmrsafrom the rising-sentiment periods.

Coefficients in bold are significant at 5%.

12We use this variable here rather than our mucietaset of macroeconomic variables used in theiguesection
due to its comprehensiveness. It contains infownafrom the following ten indicators: average wegeRkburs,
manufacturing; average weekly initial claims foreamployment insurance; manufacturers’ new ordersswmer
goods and materials; ISM® Index of New Orders; nfacturers' new orders, nondefense capital goodsi@irg

aircraft orders; building permits, new private hiagaunits; stock prices, 500 common stocks; Leadiredit Index™;
interest rate spread, 10-year Treasury bonds Ederdl funds; and average consumer expectationbuginess
conditions.
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Falling sentiment:
E(t)-E(t-6) =0.25% GoodNewsOnly(t}- 0.22x BadNewsOnly(t) + 0.01 x BothNews(t)
—0.10x CPI(t-1)+ 0.18x LEI(t-1) + 0.08x GoodNewsOnly (t) x LEI(t-1)
— 0.07x BadNewsOnly(t) x LEI(t-1} 0.10x BadNewsOnly(t) x CPI(t-1)

Rising sentiment:

E(t)-E(t-6) =0.15% GoodNewsOnly(t}- 0.29x BadNewsOnly(t) — 0.02 x BothNews(t)
—0.03 x CPI(t-1)0.10x LEI(t-1)

In these regressions, both GoodNewsOnly and Bad@alysvariables are statistically
significant with expected sign. But BothNews valglis insignificant, suggesting that the
consumers who report to have heard both good ned$ad news do not behave systematically
differently than those who report to have not hearg news at all. During the falling-sentiment
periods, the interaction between GoodNewsOnly aid is significantly positive, and the
interactions between BadNEwsOnly and both LEI aRd &e significantly negative. During the
high-sentiment periods, no interaction term is iggnt. So the evidence suggests that households
are more sensitive to news during falling-sentinpartods - hearing good news when LEI is high
(or hearing bad news when LEI and/or CPI is lowyehbigger effect on sentiment. While direct
measures of macroeconomic conditions are importaniseholds do not seem to simply react to
these objective measures. Equally important arne pleeceptions or interpretations developed in
local environments. Using a small experimental dardprived from the same Michigan survey
during 2011, Armantier et al. (2015) report connlesvidence that respondents revise their prior
expectations appropriately in the right directionen prompted with the actual inflation figures,
but this study did not distinguish between officddta and their personal interpretations

simultaneously. What we find here is that not aofiycial macro announcements, but also their
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differential interpretations by individual respontie are equally important in forecast revisions.

Our finding lends support to the view of Linden 829, Garner (1991), and Blendehal.(1997)

that consumers’ expectations are formed in “corateyss between neighbors over the backyard
fence” and are not a direct reflection of mediaazage or published statistics. Needless to add, in
more recent years, the individual perceptions aquke&ations are increasingly being formed in

social networks that need not be spatially close.

5. Asymmetry in consumer sentiment

The results discussed in the previous two sectiogklight the importance of cross-sectional
heterogeneity and asymmetry in household-levelmsent. These important features of sentiment,
while most evident from household-level data, affect sentiment measures in the aggregate. In
Figure 5, we plot the distribution of the five coomgnts of the sentiment indéxlt is clear from

the figure that at least for personal financialaitons and consumer attitude towards purchasing
major household items, the balance statistic Isugtaly below the neutral value of 100. This means
that during most months in the sample period, ncoressumers hold pessimistic views on these
items. However, the economy grew during the majaftthe months, and recessionary periods
are few. Since consumer perceptions may deviate fobjective measure of the economic
conditions as in standard macroeconomic varialfesyalue of sentiment that corresponds to a
“no change” in economic conditions may not necelyshe 100. To identify the true “neutral”
value of sentiment, we adopt the methodology of@€2002), where he identifies the value of

the well-known PMI index that is associated with expansion of the economy. Koenig's

13 However, since the ICS is scaled such that theegain 1966 is 100, the levels of ICS is not dlgecbmparable
with its components. Therefore, this figure plosmalized components of sentiment, where the nozatén is
such that the simple average of the five normaltcmdponents equals the sentiment index (ICS).
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regression is in the form of, = ¢;(S; — ¢;) + c3AS; + u;, wherey, is the target variable
measuring economic conditions, afids the sentiment index (in his case, PM})is the neutral
value, which is the parameter of interest. Pararaeté this regression are estimated using
nonlinear least squares, with Newey-West standaodsewith 12 lags. The only component of the
sentiment index with a readily-available correspogdnacroeconomic variablg is the 1-year-
ahead expected business conditions (BusCond12n®rewh is the real GDP growth raté.
Estimation results show that the neutral value o§@ond12m is 52.6, with 95% confidence
interval covering 36.9 to 68.2. Another interestiragiable in the sentiment survey that permits
such an analysis is consumer expectations onimflaate (EPricesUp and EPricesDown) during
the next year. While important in its own rightumique feature of this variable is that not only
does the survey ask for a qualitative response @pisame/down), it also asks survey respondents
to give a quantitative/numeric responseTherefore, one can derive a continuous variable
measuring consumer inflation expectation basedhensurvey responses. Lgt be the CPI
inflation rate, and; be the balance statistic derived based on EPrizesid EPricesDown, we
obtain the neutral value of consumer inflation etggon, which is 135.3, with 95% confidence
interval of 119.1 to 151.5.

Obviously, for both expected business conditiond arpected prices, the “true” neutral
values are far from the theoretical neutral valu#0® of a balance statistic. Moreover, both values
indicate a clear tendency that consumers tend todse pessimistic than that warranted by actual

economic conditions. This result, while based ogragate measures of sentiment, is consistent

14 To convert sentiment measures to a quarterlyseraching the frequency of real GDP, we use thesformation

detailed in Mariano and Murasawa (2003). See ktdori and Monokroussos (2013).

15 The variable is denoted PX1 in the survey’s pulndie files available from http://www.sca.isr.umadu/sda-public/
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with the results discussed in the previous sechased on household-level data regarding
consumers’ sensitivity to negative perceptions @il tendency to interpret or retain negative
information, such as news reports. We are notitseih the literature to report that consumers’
perceptions tend to be negative. As highlightedSbwleles (2004) and Toussaint-Comeau and
McGranahan (2006), the majority of the househotdshe survey, which are of lower socio-
economic status (in terms of education level, hbakkincome, minority, etc.), tend to receive
negative shocks or perceive negatively the econamiclition, even during periods with good
prospect. This can be clearly demonstrated by simggressing household quantitative inflation
expectations on the group of socio-demographiabées. Our results show that, other things the
same, inflation expectation of female consume@82% higher than that of male consumers, and
inflation expectation of consumers without high aahdiploma is 1.32% higher than that of
consumers with college degree, just to give a feanles. A similar finding has been reported
by Armamtier et al. (2015) as well.

As Souleles (2004) points out, aggregate shocks hiagifferent groups of consumers
differently, depending on the group’s socio-dempbra characteristics, therefore creating
potentially substantial skewness in sentiment. Asexample, the skewness of household
guantitative inflation expectations is 2.65 andtésis is 19.56, calculated using our sample. This
skewness is largely missing from aggregate meastdigentiment. Pesaran (1987) showed that it
is the mean of the underlying distribution thatcaptured by the balance statistic, under the
condition that the cross-sectional distributioneapectations is homogeneous and symmetric.
However, more information may be captured by tHarxze statistic if the underlying distribution

is not perfectly symmetric, as in the case of camsusentiment. So, simple features of the cross-
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sectional distribution other than the mean may ertiv be useful in representing the missing
heterogeneity and asymmetry in aggregate measures.

To illustrate this point, and to show that aggregatasures of sentiment are indeed affected
by features of the distribution of household expgohs, we run two sets of regressions. In the
first set of regressions, we use household-levéh dmn 1-year ahead business conditions
(BusCond12m). Given the importance of price exdexta as a determinant of expected business
conditions, in the first regression, we regressviddal responses of BusCond12m on the same
individual’'s quantitative price expectations. Inetlsecond regression, we augment the first
regression with the variance and skewness of alintividual quantitative inflation expectations
from the same month’s survey (common to all indmald in a month but vary over time). Our
results show that in both regressions, price egpiects, as well as its variance and skewness are
statistically significant. Th&2of the first regression is 4.2%, and that of theosd regression is
9.9%. Then, we run a second set of regressiong agjgregate data, where the balance statistic
based on BusCond12m is regressed on the meaniafinal quantitative inflation expectations
first, and then regressed on the mean inflatioreetgtions plus the same variance and skewness
variables used in the first set of regressionsiigal three variables are statistically signifita
TheR?of the mean-only regression is 15.1%. Rfef the regression with mean, variance, and
skewness is 33.5%. These results not only demdadina importance of asymmetries at the
household level in explaining both household-learel aggregate sentiment, but also indicate that
information about the shape of the underlying thetion is partially captured in aggregate
measures of sentiment. This latter result helpgxplain why sentiment has been found in

numerous studies to be helpful in explaining an@dasting macroeconomic aggregates, most
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prominently consumption expenditure, as recentffirened in Lahiri, Monokroussos and Zhao

(2015).

6. Concluding remarks

In this paper, we employed household-level survaa @n consumer sentiment and studied its
information content, identified its main determitegrexplored its cross-sectional asymmetry, and
documented its variation over the business cycle.

We find that at the aggregate level, a standardos@ebacroeconomic variables and their
forecasts explain sentiment well, as found in easiudies. However, at the household-level, while
macroeconomic variables continue to remain impaoytdnie majority of variations in household
sentiment is explained by household perceptions expkctations about various economic
conditions, including both their own financial ammiployment prospects and the conditions of the
economy as a whole. In general, compared with éapens about overall business conditions,
household sentiment regarding their own finanégtabsions are harder to explain using observable
factors, in terms of the explanatory power of thiérhodel. In particular, we were able to identity
several important determinants of consumer sentinmesiuding consumer perceptions on recent
economic news, consumer perceptions on the perfarenaf government economic policies,
consumer expectations on employment situationseoétonomy and the overall inflation.

While accounting for only a small part of househdddel sentiment, macroeconomic
indicators are found to have extra explanatory palueng falling-sentiment periods, even though
sentiment indicators are relatively harder to explduring these periods. Upon further
examination, we found that households do not takeraeconomic indicators on face value, in
the sense that information conveyed by these italisare interpreted differently depending on
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households’ perception and retention of informafrom economic news, which in itself, serve as
an equally important determinant of sentiment. @iierential interpretation of macroeconomic
conditions is found to be more pervasive during Eemtiment periods that typically predates
business cycle peaks, and thus helps sentimeatdsHadow recessions.

We explored cross-sectional heterogeneities andmgjries at both household and aggregate
levels. We found that consumers tend to be pessniisperceiving economic news and tend to
retain/recall negative news, even when macroecanoanditions are relatively good. Using data
on price expectations, we further show that conssméh lower socio-economic status tend to
be more pessimistic. We experimented with the ddagher order moments like variance and
skewness to account for the asymmetry of crossesedt distribution of sentiment, and
demonstrate that these measures are importanplaiexg sentiment both at the household and
aggregate levels.

Overall, our results suggest that consumer sentirearbodies significant idiosyncratic
information based on household interpretations @er@eptions of the economy and individual
economic conditions that tend to be highly hetenegeis, asymmetric and cyclical. While related
to and derived from recent macroeconomic developsnesentiment is not a simple replica of
announced official statistics. This explains whyg@gate sentiment has been found to be

independently useful in business cycle forecastimg) explaining consumer behavior.
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Table 1 - Variable description

This table briefly describes all the variables uisetthis study in alphabetical order, including ttependent variables.
The variables are organized by category first dwah alphabetically within each category. Variahéth a star (*)

preceding the description are continuous varial3&s: refers to the U.S. Survey of Professional ¢asters.

Variable Name

Variable Description

Dependent Variables

BusCond12m
BusCond5y
BuyCond
PerFinCurrent
PerFinExpected

Expected business conditions in 12 Imsont

Expected business conditions in 5 years

Attitudes toward buying durable goods

Current personal financial situatiompared to 12 months ago
Expected personal financial sibnati 12 months

Expectations

EconBetterinly
EconWorselnly
EIntRateDown
EIntRateUp
EPricesDown
EPricesUp
EReallncDown
EReallncUp
EUnemplLess
EUnemplMore

Economy will be better in one year

Economy will be worse in one year

Expect interest rate to go down ezt

Expect interest rate to go up next year

Expect prices to go down in generakixt 12 months
Expect prices to go up in general irt a@xmonths

Expect real family income to go dawithe next 1 to 2 years
Expect real family income to go uphe hext 1 to 2 years
Expect less unemployment next year

Expect more unemployment next year

Perceptions

BadNews
BadNewslInfl
BadNewsUnemp
BadNewsWar
EconBetterlyAgo
EconWorselyAgo
GoodGovt
GoodNews
GoodNewsInfl
GoodNewsUnemp
GoodNewsWar
PoorGovt

Any bad news about changes in businesktioos is heard
Bad news about inflation is heard

Bad news about unemployment is heard

Bad news about war is heard

Economy now is better than a wgar

Economy now is worse than a year ag
Government doing good job in economiégyol

Any good news about changes in busirestitons is heard
Good news about inflation is heard

Good news about unemployment islhear

Good news about war is heard
Government doing poor job in economiégyol

(Continue on next page...
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Table 1 - Variable Description (Continue)

Variable Name Variable Description

Demographics

Age * Age of respondent
AgeSq *Age squared
Asian Respondent is Asian or pacific islander
Black Respondent is African-American except Hispan
CollegeDegree Grade 13-17+ with college degree
Divorced Respondent is divorced
Female Respondent is female
Grade912 Grade 9-12 no high school diploma
HighSchool Grade 0-12 with high school diploma
Hispanic Respondent is Hispanic
Income *Current dollar household income per person in 1000
Indian Respondent is American Indian or Alaskativea
Married Respondent is married
NorthCentral Respondent lives in north central
Northeast Respondent lives in northeast
SomeCollege Grade 13-17 no college degree
South Respondent lives in south
Widowed Respondent is widowed
Macroeconomic Variables
CPIAUCSL * Percent change of consumer price index for alludznsumers: all items
DSPIC96 *Percent change of real disposable personal income
GS10 *10-year treasury constant maturity rate
INDPRO *Percent change from previous month industrial pctdo index
NAPM * |SM manufacturing: PMI composite index
PolicyUncertainty Measure of policy uncertainty
Recession NBER dated recessions
SP500L *Percent change of monthly averages of daily S&RBAEx
SP500SD Standard deviation of daily S&P500 index in a month
TB3MS *3-month treasury bill: secondary market rate
USPHCI * Percent change coincident economic activity inadextie United States
Forecasts
Decline_Dis *Disagreement about real GDP decline derived frotR @Bbability forecasts
Decline_Unc *Uncertainty about real GDP decline derived from $RIbability forecasts
FRGDP *Blue Chip forecasts of real GDP growth
FInfl * Blue Chip forecasts of inflation rate
FUnemp *Blue Chip forecasts of unemployment rate
PRGDP_sd tncertainty (standard deviation) of real GDP detiftem SPF density forecasts
PRPGDP sd Uncertainty (standard deviation) of GDP price deflaerived from

SPF density forecasts
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Table 2 — Explaining aggregate sentiment

The first three rows of this table reports the axptory power of the regressions of each of the dvmponents of
ICS and ICS itself (denoted Sentindex) on a lagiggmendent variable and/or the group of macroeconwariables
and forecasts. Full model includes both the lagdependent variable and all the macroeconomic Viasaand
forecasts. For each right hand side variable, tlage are included in the model. In subsequent rtvescoefficients
reported are the sum of the coefficients of theaHags from the full model. Coefficients are répdiin bold when
the three lags of an independent variable areljyogtatistically significant at 5% (two-sided testhe row labeled
“LDV” reports the sum of the coefficients of tha¢k lags of the dependent variable.

Statistic/Variable PerFinCurrent PerFinExpectedBusCond12m BusCond5y BuyCond Sentlindex

Full modelR? 0.90 0.81 0.90 0.84 0.90 0.93

Macro variable
and forecasts 0.87 0.74 0.81 0.71 0.88 0.87
only modelR?

bi?%%‘?gi‘:ﬁ;gfr 0.89 0.79 0.88 0.83 0.87 0.91
LDV 0.65 0.66 0.72 0.74 0.54 0.71
GS10 0.47 0.88 1.78 1.22 0.43 0.64

TB3MS 0.28 -0.23 -0.20 -0.52 -0.09 -0.08
CPIAUCSL -3.22 2.14 4.74 -2.27 -1.75 -1.84
NAPM -0.24 0.01 0.22 -0.10 -0.39 -0.11
INDPRO 2.03 -0.12 0.24 0.95 251 0.60
USPHCI 20.5 3.70 29.6 13.2 27.2 12.4
SP500L 0.21 0.22 1.10 0.72 0.30 0.33
SP500SD 0.02 0.07 0.23 0.25 -0.05 0.08
DSPIC96 0.22 -0.08 -0.60 -1.24 0.93 -0.03
FRGDP 0.08 -0.03 0.01 0.25 -0.02 -0.01
Finfl -0.71 -0.40 -1.07 -0.13 1,73 -0.45
FUnemp -1.99 -1.43 -1.62 -1.27 -2.85 -1.10
PRPGDP_sd -2.15 -2.82 7.84 -6.69 -6.27 -3.83
PRGDP_sd 2.30 0.70 3.52 3.41 5.44 1.92
Decline_Dis 8.14 11.67 21.79 7.69 12.1 8.07
Decline_Unc -15.6 -9.19 -28.9 -18.6 -30.1 -13.0
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Table 3 — Explaining household-level sentiment

This table reports, in the upper panel, the explaggower of each group of variables as well Asaiiables (i.e.,
the full model). In the lower panel, incrementaplexatory power of each group of variables (ilee difference
between the explanatory power of the full model trelmodel without a particular group of variatde reported.

The numbers reported in the table are pseRfdo¢percentage).

Model PerFinCurrent  PerFinExpected BusCond12m Bod6yp BuyCond
Explanatory Power of Categories of Variables
All Variables 194 30.6 56.3 42.3 16.8
Expectations and Perceptions 11.5 254 53.0 39.1 9 11
Demographics 8.4 9.8 2.8 4.7 2.0
Macroeconomic Variables 35 1.5 13.5 3.8 6.4
Macroeconomic Forecasts 4.1 1.8 115 4.3 7.9
Macro Variables and Forecasts 5.4 2.8 16.5 5.5 9.3
Incremental Explanatory Power of Categories of Varables
Expectations and Perceptions 6.3 18.7 37.6 32.3 5.8
Demographics 6.1 4.5 0.3 1.4 1.0
Macroeconomic Variables 0.4 0.0 0.8 0.1 0.6
Macroeconomic Forecasts 0.9 0.3 1.3 1.0 1.9
Macro Variables and Forecasts 1.6 0.6 29 15 3.9

Table 4 — Explaining household-level sentiment: ring- vs. falling-sentiment periods

This table reports the explanatory power of eaclugrof variables as well as all variables (i.ee, il model). The

numbers reported in the table are pseRds{percentage).

Model Period PerFinCurrererFinExpectedBusCond12m BusCond5y  BuyCond
) Falling-sentiment 16.6 29.7 51.3 40.2 16.4
All Variables o )
Rising-sentiment 20.2 30.7 55 41.8 14
Expectations  Falling-sentiment 8.6 25 47.7 34.5 9.9
and Perceptions Rjsing-sentiment 11.9 25 52.1 39.5 10.2
i Falling-sentiment 7.3 8.6 2.5 6.9 2.7
Demographics . )
Rising-sentiment 9.3 11.5 4.0 4.4 2.1
Macroeconomic Fa”lng-sentlment 4.7 2.4 14.5 7.3 8.9
Variables Rising-sentiment 3.2 1.2 7.8 1.9 35
Macroeconomic Falllng-sentlment 3.9 2.3 13.7 7.8 8.5
Forecasts  Rising-sentiment 3.7 1.6 6.5 2.2 5.0
Macro Variables Falllng-sentlment 5.7 3.1 16.5 8.8 10.4
and Forecasts Rijsing-sentiment 4.6 2.3 10.8 3.3 5.9
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Table 5 — Ordered probit regression results: full ample

This table reports the coefficient and average malgffects for household expectations and peroeptin models of each component of the sentimeaex.
Coefficients are in bold when significant at 5%. ME(1) is the marginal effect for the probability of “bad/worse” response; and ME(3) is for “good/better” response.
For macroeconomic variables and forecasts, we tepon of coefficients and average marginal efféatsa percentage, namely (dy/dx)*100) for thres kagd
their joint significance.

Model PerFinCurrent PerFinExpected BusCond12m BusCond5y BuyCond
Variable Coeff. ME(1) ME(3) Coeff. ME(1) ME(3) Coeff. ME(1) ME(3) Coeff. ME(1) ME(3) Coeff. ME(1) ME(3)
Expectations
EconBetterinly 032 -468 106 058 -16.2 16.6 045 -145 147 0.03 -0.73 0.80
EconWorselnly -0.33  6.77 -9.90 -0.77 218 -21.3 -056 181 -164 -0.11 311 -3.36
EIntRateDown 0.02 -0.26 0.47 -0.02 0.52 -0.53 0.01 -0.32 0.31 -0.08 213 -231
EIntRateUp 0.00 -0.06 0.12 -0.07 176 -1.78 -0.10 3.06 -3.01 0.00 -0.10 0.11
EPricesDown 0.00 0.06 -0.11 -0.04 1.05 -1.06 -0.08 247 -247 -0.10 299 -3.23
EPricesUp -0.04 0.61 -1.13 -0.06 145 -147 -0.15 457 -4.54 0.00 -0.08 0.09
EReallncDown -0.39 7.67 -124 -0.21 538 -5.42 -0.21 6.43 -6.25 -0.11 3.23 -351
EReallncUp 0.70 -7.23 25.2 0.10 -2.60 2.64 0.12 -3.54 3.55 0.04 -1.10 1.20
EUnemplLess 0.08 -1.32 2.59 0.19 -5.07 5.18 0.23 -7.27 7.45 -0.01 0.27 -0.29
EUnemplMore -0.07 125 -221 -0.39 104 -104 0.45 159 -151 -0.13 3.79 -4.12
Perceptions
BadNews 0.00 0.01 -0.01 -0.17 425 -4.29 -0.04 1.08 -1.06 -0.02 0.66 -0.72
BadNewslInfl -0.05 082 -1.45 -0.08 1.88 -1.89 0.01 -0.37 0.36 -0.01 0.21 -0.23
BadNewsUnemp -0.01 0.21 -0.39 -0.03 0.82 -0.83 -0.05 140 -1.37 -0.03 0.86 -0.93
BadNewsWar 0.01 -0.24 0.43 -0.22 5.62 -5.65 -0.05 135 -1.32 -0.04 126 -1.36
EconBetterlyAgo 0.24 -7.25 8.82 0.04 -0.72 1.37 0.31 -843 8.68 0.11 -3.25 3.25 0.14 -3.82 4.22
EconWorselyAgo -0.25 8.38 -8.61 -0.06 1.07 -191 -0.48 14.0 -14.0 -0.20 6.17 -5.99 -0.15 434 -471
GoodGovt 0.17 -5.19 6.19 0.03 -0.50 0.96 0.29 -7.56 7.72 0.33 -10.2 10.3 0.10 -2.68 2.94
GoodNews 0.07 -1.19 2.22 0.12 -3.13 3.18 0.09 -2.68 2.65 0.07 -1.83 2.00
GoodNewsinfl 0.01 -0.18 0.33 0.02 -0.55 0.55 -0.05 156 -1.53 -0.02 0.56 -0.61
GoodNewsUnemp -0.02 0.38 -0.68 0.00 0.09 -0.09 0.04 -1.31 1.30 0.03 -0.84 0.92
GoodNewsWar 0.05 -0.84 1.58 -0.05 1.13 -1.14 0.07 -2.06 2.04 -0.04 124 -1.35
PoorGovt -0.25 8.48 -8.77 -0.10 1.83 -3.22 -0.34 9.03 -9.04 -0.32 101 -9.59 -0.15 428 -4.63

Continues on next page.
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Model PerFinCurrent PerFinExpected BusCond12m BusCond5y BuyCond
Variable Coeff. ME(1) ME(3) Coeff. ME(1) ME(3) Coeff. ME(1) ME(3) Coeff. ME(1) ME(3) Coeff. ME(1) ME(3)
Forecasts
Decline_Dis 0.17 -5.25 5.75 0.36 -6.12 11.09 0.38 -9.57 9.67 0.02 -0.67 0.66 0.36 -10.1 10.9
Decline_Unc -0.04 1.33 -1.46 -0.14 248 -4.49 -0.49 12.18 -12.3 -0.16 475 -4.67 -0.78 21.8 -23.7
FRGDP 0.01 -041 0.45 0.00 0.01 -0.01 0.00 0.01 -0.01 0.02 -0.47 0.46 0.00 0.04 -0.04
FInfl -0.02 0.52 -0.57 -0.02 0.38 -0.68 -0.05 136 -1.37 0.00 0.12 -0.12 -0.05 1.39 -151
FUnemp -0.09 275 -3.02 -0.05 0.84 -153 -0.14 3.56 -3.59 -0.11 3.18 -3.13 -0.10 292 317
PRGDP_sd 0.08 -2.40 2.63 -0.05 0.83 -1.50 0.15 -3.68 3.72 0.04 -1.10 1.08 0.21 -5.77 6.27
PRPGDP_sd 0.05 -1.73 1.89 0.05 -0.90 1.62 -0.07 172 -1.74 -0.01 0.21 -0.21 -0.04 1.08 -1.18
Macroeconomic Variables
CPIAUCSL 0.02 -0.49 0.54 -0.03 0.54 -0.98 -0.12 3.02 -3.05 0.09 -253 2.49 -0.01 0.33 -0.35
DSPIC96 -0.01 0.25 -0.27 0.01 -0.09 0.17 0.01 -0.28 0.29 -0.01 0.21 -0.21 -0.02 0.54 -0.59
GS10 0.03 -0.92 1.01 0.00 0.00 0.00 0.07 -1.65 1.67 0.04 -1.06 1.05 0.01 -0.30 0.33
INDPRO 0.04 -1.14 1.24 0.03 -0.43 0.78 0.03 -0.76 0.77 0.01 -0.33 0.32 0.06 -1.56 1.69
NAPM -0.01 0.36 -0.40 0.00 -0.03 0.06 -0.01 0.27 -0.27 -0.01 0.17 -0.16 -0.01 040 -0.44
Recession -0.01 0.16 -0.18 -0.05 085 -151 -0.12 3.06 -3.08 0.02 -0.56 0.55 -0.07 191 -2.07
SP500L 0.00 0.06 -0.06 0.00 -0.03 0.06 0.02 -0.61 0.62 0.01 -0.25 0.25 0.00 -0.07 0.07
SP500SD 0.00 0.05 -0.05 0.00 -0.02 0.03 0.00 -0.07 0.07 0.01 -0.17 0.17 0.00 0.07 -0.08
TB3MS -0.02 0.47 -0.52 0.01 -0.10 0.18 -0.02 0.40 -041 -0.03 0.93 -0.91 -0.01 0.17 -0.19
USPHCI 048 -151 16.6 -0.13 215 -3.89 0.65 -16.3 16.4 0.04 -1.06 1.04 0.71 -20.0 21.7

Continues on next page.
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Model PerFinCurrent PerFinExpected BusCond12m BusCond5y BuyCond
Variable Coeff. ME(1) ME(3) Coeff. ME(1) ME(3) Coeff. ME(1) ME(3) Coeff. ME(1) ME(3) Coeff. ME(1) ME(3)
Demographics
Female -0.06 203 -2.22 -0.01 0.09 -0.17 -0.13 3.36  -3.39 -0.22 6.74 -6.65 -0.13 3.50 -3.80
Asian -0.07 221 -2.38 -0.20 -1.43 2.68 -0.06 097 -0.97 0.03 245 -2.40 -0.12 239 -259
Black -0.02 0.52 -0.57 0.23 -3.65 7.48 -0.01 0.15 -0.16 -0.14 433 -4.22 -0.05 152 -1.65
Hispanic -0.06 1.88 -2.03 0.02 -0.29 0.52 -0.05 129 -1.30 -0.12 3.50 -341 -0.15 437 -4.71
Indian -0.07 221 -2.38 0.09 -1.43 2.68 -0.04 0.97 -0.97 -0.08 245 -2.40 -0.08 239 -259
Married 0.12 -3.66 3.99 0.01 -0.18 0.31 0.03 -0.78 0.79 0.03 -0.74 0.73 -0.03 0.76 -0.82
Widowed -0.01 0.37 -0.38 0.08 -1.43 2.59 -0.03 0.71 -0.72 0.00 0.13 -0.13 -0.10 270 -2.93
Divorced -0.03 1.08 -1.13 0.18 -2.93 5.64 -0.01 0.22 -0.22 -0.03 0.79 -0.77 -0.05 138 -1.50
Grade912 -0.03 096 -0.97 0.08 -1.59 2.49 0.05 -1.15 1.16 0.09 -2.75 2.60 0.16 -5.07 5.40
HighSchool 0.07 -2.45 2.53 0.16 -2.89 4.73 0.09 -2.30 231 0.21 -6.37 6.09 0.28 -8.30 8.89
SomeCollege 0.11 -3.69 3.86 0.21 -3.79 6.42 0.10 -2.44 2.46 031 -9.27 8.94 0.29 -8.82 9.46
CollegeDegree 023 -3.69 3.86 0.16 -3.79 6.42 0.07 -244 246 0.34 -9.27 8.94 0.27 -8.82 9.46
NorthCentral 0.00 -0.02 0.02 -0.08 136 -249 -0.01 0.34 -0.35 0.00 -0.02 0.02 0.02 -0.50 0.54
Northeast -0.05 1.66 -1.78 -0.12 199 -357 -0.05 1.14 -1.15 0.00 0.10 -0.10 0.01 -0.19 0.21
South 0.04 -1.24 1.37 -0.02 0.29 -055 0.01 -0.34 0.34 0.00 -0.08 0.08 0.01 -0.13 0.14
Month Dummies
Fet -0.02 0.51 -0.56 0.00 -0.05 0.10 -0.07 1.68 -1.69 0.02 -0.44 0.44 -0.05 140 -1.52
Mar -0.02 0.55 -0.61 -0.01 0.10 -0.19 -0.06 140 -141 0.03 -0.91 0.90 -0.05 150 -1.63
Apr -0.03 094 -1.03 0.03 -0.45 0.83 -0.08 196 -1.98 0.02 -0.60 0.59 -0.08 214 -2.32
May -0.03 094 -1.03 -0.02 -0.45 0.83 -0.06 196 -1.98 0.02 -0.60 0.59 -0.06 214 -232
Jur -0.03 0.86 -0.94 0.01 -0.17 0.31 -0.04 111 -1.12 0.00 0.02 -0.02 -0.06 1.78 -1.93
Jul -0.02 0.65 -0.71 0.02 -0.34 0.62 -0.05 1.18 -1.20 -0.01 0.38 -0.37 -0.03 0.85 -0.93
Aug -0.03 091 -0.99 0.00 -0.02 0.04 -0.10 241 -243 -0.02 0.56 -0.55 -0.06 156 -1.70
Ser -0.04 091 -0.99 0.02 -0.02 0.04 -0.08 241 -243 0.00 0.56 -0.55 -0.09 156 -1.70
Ocl -0.06 200 -2.17 0.01 -0.23 0.42 -0.08 2.07 -2.09 0.00 0.09 -0.09 -0.10 285 -3.09
Nov -0.06 194 -211 0.00 0.06 -0.10 -0.07 1.86 -1.88 0.00 0.03 -0.03 -0.11 3.14 -3.40
Dec -0.06 1.78 -1.94 0.01 -0.12 0.22 -0.10 251 -254 -0.01 0.25 -0.24 -0.11 3.16 -3.42
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Table 6 — Explaining changes in sentiment: risingvs. falling-sentiment periods

This table reports the explanatory power of the ef®@xplaining changes in sentiment using macrabbes and
news at the household level. For all the modelsntep below, the dependent variable is the cham@isCond12m
between initial interview and re-interview (6 mostlater). Independent variables are indicated ént#lble, where
interactions is the set of all pairwise interactterms between news variables and macro variables.numbers
reported in the table are pseullés (percentage).

Macroeconomic Macroeconomic .
. . - Macroeconomic News
Period variables, news, variables .
. ; variables only only
and interactions and news
Falling-sentiment 9.01 7.44 5.07 3.99
Rising-sentiment 6.18 5.78 3.78 2.7
Full Sample 6.14 5.61 3.5 3.2

Figure 1 — Consumption and consumer sentiment in eg time

This figure shows the Index of Consumer Sentiméhtiviersity of Michigan, black solid line, on lefiia), the
Consumer Confidence Index (The Conference Boaagkidashed line, on left axis), and annualizedeeasumption
growth (initial release/first vintage of quartedpservations, grey solid line, on right axis). Wity of Michigan
index does not subject to revision. Due to datalalvitity, real time data (preliminary release) filve Conference
Board index starts from January 1996, prior to Wwhiwe revised data is used. Shaded area reprddBER dated
recession periods (same for all the figures bel®@a}a from Jan 1978 to September 2015.
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Figure 2 — Index of Consumer Sentiment and its fiveomponents

This figure shows the Index of Consumer Sentiment iés five components. Shaded areas are NBER sieces
periods. Data from Jan 1978 to September 2015.
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Figure 3 — Explanatory power over time

This figure shows the explanatory power of the fatidel over time, based on a set of rolling windegressions
with one year rolling window. Each line in a pldtasvs the pseudo R squared of the model of the sjoreling
dependent variable. Shaded areas are NBER receqs=ioals.

0.7
N ’
0.6 " ‘--.\\ /
» I’ ‘\ ',I
r==, ,’I \\\ / o “\ /’
0.5 NN / Se=mTSeesl A \”/
.--' \\ ,' \\ L. ] ’
,’ A\ \\ [3
S R R
04 ,/v o ...._.. .......” :._.“_,--...- -,_.\__\ ',:
°® . ' .- o-. .- o. \,:
0.3
0.2
0.1
0
1979 1983 1987 1991 1995 1999 2003 2007 2011 2015
NBER Recession — - =PerFinCurrent — — PerFinExpected
----- BusCond12m «+eeeeee BusCondby BuyCond

35



Figure 4 — Balance statistics for selected indepeedt variables

This figure shows the balance statistics consttlbtesed on selected independent variables thatdtenrsy effects
on consumer sentiment. The Index of Consumer Sentifdashed line, on the right axis) is also inetlichs a
reference. Shaded areas are NBER recession pefmdkearly display the dynamics in each seriesysedifferent

scales in each plobata from Jan 1978 to September 2015.
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Figure 4 — Balance statistics for selected indegendariables (Continue)
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Figure 5 — Distribution of aggregate measures of sément

This figure shows the distribution of aggregate suees (balance statistics) of each of the 5 comptsred consumer
sentiment index. As a reference, the distributiblC& index is plotted as well. However, since @8 is scaled such
that the values in 1966 is 100, the levels of I€8dt directly comparable with its components. €fane, this figure
plots normalized components of sentiment, wherenthienalization is such that the simple averagehef five
normalized components equals the sentiment ind&R)(IData from June 1979 to September 2015.
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