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across the Income Distribution

Preliminary draft. Comments are welcome.

Abstract

Households do not form inflation expectations with information alone; emotions matter
too. This paper introduces an affective channel into the limited-attention model of
expectation formation. A household’s economic mood—the emotional component of
consumer sentiment that macroeconomic fundamentals cannot explain—shapes how
firmly it holds on to its past inflation beliefs. Attention to new information works as
in the benchmark. We estimate the model on Michigan Survey microdata from 1978
to 2025. A more positive mood weakens belief persistence in both income groups.
Low-income households, however, are about two and a half times as sensitive as high-
income households. The affective channel substantially improves the fit of the model
and lowers long-run expected inflation below the limited-attention benchmark. The
results are robust across estimators, measures of mood and demographic groups, and
in an extension where mood also shapes how current inflation is read. For monetary
policy, the households most exposed to inflation are also those whose expectations are

most sensitive to their emotional state.

Keywords: inflation expectations; affect; non-fundamental sentiment; consumer sen-
timent; limited attention; belief persistence
JEL Classification: D84, D91, E31

1 Introduction

Household inflation expectations occupy a central place in modern monetary economics. In
particular, they govern intertemporal consumption and saving decisions, enter wage negoti-
ations and price setting, and through these channels shape the inflation that central banks
seek to stabilize (Woodford 2003; Coibion et al. 2018). The effectiveness of monetary policy
therefore depends on how these expectations are formed, since a central bank can anchor
them only to the extent that it understands the process that generates them. For this reason,
the formation of expectations, rather than their assumed rationality, has become an active
field of applied macroeconomics (D’Acunto et al. 2024).

Survey evidence is difficult to reconcile with the rational-expectations benchmark. Under

rational expectations, forecast errors are unpredictable given the information available when



the forecast is made (Muth 1961). Household survey expectations, however, violate this con-
dition: they adjust gradually to news, extrapolate recent inflation, and differ systematically
and persistently across households (Mankiw et al. 2004; Pfajfar and Santoro 2008; Coibion
and Gorodnichenko 2015). Among these differences, moreover, the income gradient is one
of the most consistently documented. Specifically, lower-income households report higher
expected inflation, make larger forecast errors, and revise their expectations less after dis-
inflationary news (Bruine de Bruin et al. 2010; Malmendier and Nagel 2016; Angelico and
Di Giacomo 2026).

The gradient is consequential because the costs of inflation are unevenly distributed. In
particular, frequently purchased necessities consume a larger share of the budgets of lower-
income households, and these households have fewer means of protecting their real income
when prices rise (Cavallo et al. 2017). Beyond these material differences, they are less in-
formed about inflation, more concerned about it and more inclined to extrapolate it, and
they experience it not only as a loss of purchasing power but also as a source of stress, anxi-
ety and financial uncertainty (Pfajfar and Santoro 2008; Stantcheva 2024). Taken together,
this evidence points to two distinct channels through which expectations differ between low-
and high-income households: a cognitive channel, which determines what households know
about inflation (Sims 2003; Mankiw and Reis 2002; Carroll 2003; Coibion and Gorodnichenko
2015), and an affective channel, which determines how households evaluate economic condi-
tions emotionally. The cognitive channel has been studied extensively, whereas the affective
channel has received comparatively little attention. In this regard, recent studies show that
sentiment and inflation expectations co-move within individuals over time (Li and Sinha
2025) and that emotional states influence which personal experiences are retrieved when
beliefs are formed (Bordalo et al. 2026). To the best of our knowledge, however, no study
assigns affect a structural role in the updating rule through which households form their
forecasts. This gap constitutes the point of departure of the present paper.

Formalizing the affective channel requires a distinction between emotions, feelings and
moods. Emotions are short-lived reactions to specific events, such as the anxiety that accom-
panies a sharp increase in food or fuel prices. Feelings, in turn, are the conscious experience
of these reactions and shape how individuals evaluate their circumstances (Damasio 1994;
Loewenstein et al. 2001). Moods, by contrast, differ from emotions in that they are diffuse,
lack a specific object and persist over longer periods (Frijda 1993). Building on this dis-
tinction, Parkinson et al. (1996) show that a sequence of minor emotional experiences, none
of which is significant in isolation, can accumulate into a relatively persistent mood that

conditions the evaluation of subsequent events.! Following this literature, we refer to this

L Affective states of this kind systematically influence judgment and information processing (Schwarz and



persistent mood as the household’s accumulated affective state. In the economic domain,
it corresponds to what Katona (1951, 1975) described as the general economic mood of
consumers, which survey measures of consumer sentiment were designed to capture (Curtin
2022). Consumer sentiment, however, measures this state only partially. This is because as-
sessments of business conditions and personal finances reflect both households’ knowledge of
the economy and their affective evaluation of it, and only the latter constitutes the affective
state. This study therefore decomposes the Index of Consumer Sentiment into a component
explained by macroeconomic fundamentals and a non-fundamental component, and uses the
latter, households’ economic mood, as the measure of the affective state.

The central argument of the paper is that affect enters the updating process at a specific
point. Because inflation expectations are formed dynamically, with each forecast building
on the previous one, households must recall their previous belief before combining it with
new information. Importantly, the affective state in which stored information is recalled
shapes how that information is evaluated (Bower 1981), whereas directly observed data are
less susceptible to affective influence (Schwarz and Clore 1983; Forgas 1995). We therefore
model affect as conditioning the recall of the previous belief, while current inflation enters the
update as in the limited-attention benchmark. As a result, expectations differ across income
groups for two reasons: households receive signals about inflation of different precision, and
they carry forward their previous beliefs to different degrees depending on their affective
state and their sensitivity to it.

These considerations motivate two research questions. First, does the accumulated affec-
tive state of households influence the formation of their inflation expectations? Second, does
this influence differ between low- and high-income households?

Addressing these questions, in turn, requires two elements: a measure of affect that is
separated from economic information, and a structural model of expectation formation in
which affect has a well-defined role. The analysis proceeds in three steps.

First, the paper develops a theoretical framework that extends the limited-attention
model of Pfauti (2023) and Shabalina and Tzaawa-Krenzler (2025), in which households
combine a prior belief with a noisy signal about inflation, by allowing the household’s ac-
cumulated affective state to condition the recall of the previous belief.? In this framework,

the strength of this effect is governed by an income-group-specific affective-sensitivity pa-

Clore 1983; Forgas 1995), and emotions play a central role in decision-making (Damasio 1994; Loewenstein
2000).

2In Pfiuti (2023), households share a common rational prior, and heterogeneity arises only through
attention to the inflation signal; Shabalina and Tzaawa-Krenzler (2025) allow attention to differ across
income groups. In both frameworks, the prior itself is unaffected by household characteristics. The present
framework relaxes this assumption.



rameter. At the same time, the weight on new information remains unchanged, so that
the affective channel complements rather than replaces the cognitive channel. Furthermore,
because the model reduces to the benchmark when affective sensitivity is zero, the estimate
of this parameter provides a direct test of the channel.

Second, the study measures the affective state and estimates the model on monthly
Michigan microdata, comparing households at the bottom and top of the income distribution.
Specifically, the affective state is measured by non-fundamental sentiment, defined as the
part of consumer sentiment not explained by current macroeconomic fundamentals and, in
a stricter measure, by their values over the following twelve months (Baker and Wurgler
2006; Lemmon and Portniaguina 2006; Barsky and Sims 2012). The maximum likelihood
estimates show that affective sensitivity is negative in both groups and considerably larger
in absolute value for low-income households. Moreover, the difference in belief persistence
widens when both groups are evaluated at the same level of affect, which indicates that it
reflects sensitivity to mood rather than the level of mood. In addition, excluding the affective
channel significantly worsens the fit of the model, and the income gradient persists in an
extension in which the same sensitivity also scales the weight on current inflation.

Third, the paper examines the robustness of these findings. Notably, the estimates are
nearly identical under nonlinear GLS and Bayesian estimation, and they remain significant
under autocorrelation-robust inference, a bootstrap that accounts for the estimated decom-
position, year fixed effects and lagged sentiment. Similarly, they hold within demographic
subgroups. Finally, when the unadjusted sentiment index replaces non-fundamental senti-
ment, the sensitivities are slightly larger and the ranking of the two groups is unchanged.

This research contributes to three strands of literature. First, it adds to the literature on
heterogeneous household expectations an affective mechanism that operates alongside limited
attention and helps explain why low-income households update their expectations differently.
Second, it extends the literature on sentiment and expectations in two respects. The affective
state is measured by the component of consumer sentiment that is not explained by current
or future economic conditions, rather than by the sentiment index itself. In addition, affect
is treated as a structural parameter of the updating rule, estimated jointly with the attention
parameter, rather than as a correlate of expectations. Third, the study contributes to the
behavioral literature on belief formation by showing that affect governs a specific margin
of updating, namely the persistence of previously formed beliefs, which is distinct from
attention to new information.

The remainder of the paper is organized as follows. Section 2 reviews the cognitive and
affective channels and the debate on the content of consumer sentiment. Section 3 develops

the theoretical framework and derives the propositions. Section 4 describes the data and the



measurement of the affective state, and Section 5 the estimation strategy. Section 6 presents
the results and robustness checks. Section 7 extends the model to a special case in which

affect acts on both the previous belief and current inflation. Section 8 concludes.

2 Related Literature

Heterogeneity in household inflation expectations across demographic and socioeconomic
groups is well documented and is not accounted for by rational-expectations models (Bryan
and Venkatu 2001; Mankiw et al. 2004; Souleles 2004; Pfajfar and Santoro 2008; Coibion
and Gorodnichenko 2015; Binder 2018; D’Acunto et al. 2022). Lower-income households in
particular report higher and less accurate expectations (Bruine de Bruin et al. 2010; Doh
et al. 2024; Angelico and Di Giacomo 2026). Explanations fall into a cognitive channel,
which attributes the heterogeneity to differences in information, attention, experience and
memory, and an affective channel, which attributes it to differences in households’ economic
mood. This section reviews both, together with the debate on what consumer sentiment

measures, which determines how the affective channel can be identified.

2.1 The cognitive channel

The cognitive channel has dominated the literature. In the epidemiological model of Carroll
(2003), information about inflation diffuses slowly from experts to households. Coibion and
Gorodnichenko (2015) provide evidence consistent with sticky information (Mankiw and
Reis 2002) and rational inattention (Sims 2003). More recent work shows that attention is
both heterogeneous and state-dependent: it rises during inflationary episodes (Pfauti 2023)
and differs across individuals and income groups (Link et al. 2023; Shabalina and Tzaawa-
Krenzler 2025).

A second strand emphasizes experience, memory and bias. Households place greater
weight on the inflation they have personally experienced (Malmendier and Nagel 2011,
2016), rely heavily on the prices they observe in their regular purchases (Cavallo et al. 2017;
D’Acunto et al. 2021), and draw on their own consumption experience (Kuchler and Zafar
2019; Angelico and Di Giacomo 2026). Beliefs also reflect bounded rationality, heuristics,
salience and selective recall (Simon 1955; Mullainathan 2002; Enke and Zimmermann 2019;
Bordalo et al. 2020, 2022; Andre et al. 2022; Afrouzi et al. 2023). This channel is retained
in full; in the present framework it is captured by the weight that households place on new

information.



2.2 Affect, sentiment and expectation formation

A growing literature argues that household expectations are also shaped by affective evalua-
tions of the economy. Consumer sentiment, the most widely used, although partial, measure
of such evaluations, carries information about expectation formation beyond conventional
fundamentals (Ehrmann et al. 2017; Kamdar 2019; Curtin 2022; Li and Sinha 2023, 2025).
Inflation itself produces heterogeneous affective responses: it is associated with perceived
losses of purchasing power, financial stress, anxiety and concerns about fairness, and these
responses vary across income groups (Stantcheva 2024). Shifts in sentiment during periods
of high uncertainty are also closely associated with heterogeneity in expectations (Binder
2020).

This literature generally treats sentiment as an empirical correlate of expectations, or
as a determinant of what households recall, rather than as part of the mechanism through
which beliefs are updated. It also uses the sentiment index as a whole, without separating
the affective component from the economic information that the index contains. No study
has yet examined how a persistent affective state shapes the previous belief a household
carries into the updating process; this is the margin the present framework captures, jointly

with the cognitive channel.

2.3 Consumer sentiment: information or affect?

The economic content of consumer sentiment has long been debated. In its ordinary meaning,
sentiment is a judgment prompted by feeling, an idea colored by emotion; applied to the
economy, it describes households’ views of future economic developments, which may reflect
facts and reasoned arguments but also a mood of optimism or pessimism (Nowzohour and
Stracca 2020). The animal-spirits tradition, from Keynes (1936) to Akerlof and Shiller
(2009), treats these moods as psychological waves that may or may not become self-fulfilling,
whereas the news view treats sentiment as imperfect information about future conditions
(Barsky and Sims 2012; Blanchard et al. 2013). The informational view holds that sentiment
mainly summarizes news about current and future economic conditions. Ludvigson (2004)
shows that much of its predictive power for household spending is absorbed by other economic
indicators, and Barsky and Sims (2012) conclude from a structural model that innovations in
confidence predominantly reflect news about future fundamentals rather than animal spirits.

The behavioral or affective view originates with Katona (1951, 1975), who designed the
Michigan index on the premise that consumers’ attitudes affect behavior independently of
income and information. Consistent with this view, sentiment predicts household spending

and output beyond what fundamentals predict (Carroll et al. 1994; Matsusaka and Sbordone



1995), and in the Michigan microdata household forecast errors are systematic while senti-
ment continues to predict consumption (Souleles 2004). Exogenous declines in confidence
that carry no economic news also reduce consumption and output (Lagerborg et al. 2023).
Sentiment is, moreover, closely related to inflation expectations: pessimistic households re-
port higher and more biased expectations (Ehrmann et al. 2017), and optimistic households
expect lower inflation (Kamdar 2019).

A third strand concludes that sentiment contains both components. Curtin (2019, 2022)
describes the Michigan index as combining information about economic conditions with
affective evaluations formed through experience, Nowzohour and Stracca (2020) conclude
that confidence affects economic activity beyond the information it contains, and even Barsky
and Sims (2012) find a non-zero role for animal spirits. Nowzohour and Stracca (2020) also
caution that survey sentiment may reflect news about future fundamentals rather than mood,
so the two must be separated before sentiment is read as affect. The present paper adopts this
view and implements it empirically: the component of sentiment explained by fundamentals
is removed before estimation rather than controlled for afterwards, so that the estimated

sensitivity refers to affect alone.

3 Theoretical Framework

3.1 Motivation: affect and the recall of beliefs

Research in neuroscience, psychology and behavioral economics treats affect and cognition
as interacting components of a single information-processing system (Zajonc 1980; Damasio
1994; LeDoux 1996; Pessoa 2008, 2013, 2017).3 Affective states influence probability as-
sessments, risk perception, memory retrieval and judgment (Bower 1981; Loewenstein et al.
2001; Slovic et al. 2007; Kahneman 2011), so that the same information may be evaluated
differently depending on the affective state in which it is processed.

Because each forecast builds on the previous one, the point at which affect enters the up-
dating cycle matters. Curtin (2022) argues that automatic evaluations derived from past
experience provide the priors through which individuals update their expectations, and
mood-congruent recall implies that the same stored belief is evaluated differently in differ-
ent affective states (Bower 1981). This study therefore introduces the accumulated affective
state at the point where the previous belief is recalled, and leaves the processing of the new

signal to the cognitive channel.

3Pessoa (2008) shows that emotionally relevant information is evaluated through interacting subcortical
and cortical networks, often before deliberate reasoning is complete.
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Figure 1: Two channels of expectation formation
Notes: Inflation expectations are formed through two channels that meet when beliefs are updated. In the
affective channel (top), repeated emotional experiences accumulate into an affective state, a persistent mood
of optimism or pessimism, which conditions how the previous belief is recalled and therefore how much of it
is carried forward. In the cognitive channel (bottom), households observe noisy information about inflation
and, because attention is limited, give it only partial weight. The updated expectation becomes the previous
belief of the next period (dashed line). The corresponding equations are derived in Sections 3.2-3.4.

Three considerations favor this placement. First, the previous belief is an internal, re-
constructed quantity, whereas the current price signal is an external observation; memory
for such reconstructed beliefs is precisely where mood-congruent processing operates (Bower
1981; Forgas 1995), while directly observed information leaves less room for feelings to shape
the judgment (Schwarz and Clore 1983). Second, the placement keeps the two channels
separate: attention, 7;, alone governs how much new information is absorbed, and affect, 1},
alone governs how much of the past is carried forward, so that the model distinguishes what
households know from how they feel and nests the limited-attention benchmark through a
single parameter. Third, it targets the empirical regularity the benchmark cannot explain:
given the high persistence of inflation, household beliefs are considerably less persistent than
limited attention alone implies, and an affective channel that operates on the persistence of
beliefs addresses this regularity directly. Section 7 shows that the central findings do not
depend on this placement.

Expectations are therefore the joint outcome of two channels (Figure 1): a previous belief
recalled under the influence of the affective state through 1;, and a new signal weighted by

the attention parameter 7; as in the benchmark model.



3.2 The benchmark: limited attention

The benchmark limited-attention model treats expectation formation as a signal-extraction
problem in which households combine a prior belief with a noisy signal about inflation,
weighting the signal by the Kalman gain v; (Sims 2003; Coibion and Gorodnichenko 2015;
Pfauti 2023; Shabalina and Tzaawa-Krenzler 2025). This structure is retained, and the recall

of the previous belief is conditioned on the household’s accumulated affective state.

Assumption 1 (Perceived law of motion). Households perceive inflation as an AR(1) pro-

cess,
= pm1+ &, pe(-11), &~iid N(0,07). (1)

The parameter p measures inflation persistence and &, is an unpredictable shock.?

Assumption 2 (Noisy signals). Each household i in income group j observes a noisy signal
of current inflation,
Sit = T + €ity Eit ™ ii.d. N(O, (7627]-), (2)

where the noise variance may differ across income groups.

The signal represents information obtained from observed prices, media coverage and so-
cial interaction. Differences in its precision across groups generate differences in the Kalman

gain, the source of heterogeneity in the benchmark model.’

3.3 The affective state and the affect-conditioned recall

Definition 1 (Affective state). The affective state ¢, of household 7 at time ¢ is its economic
mood: a latent and persistent emotional state of optimism or pessimism about economic con-
ditions, built up from repeated emotional experiences of inflation and the broader economy,
and distinct from the household’s information about those conditions. Higher values of ¢, ;

indicate greater optimism.

At the end of period ¢ — 1 the household holds a forecast of current inflation, E;;_;(m;) =
pE;+1(m_1), obtained by projecting its updated belief with the perceived law of motion.
This is the belief it reports in the survey of period ¢ — 1.

4A perceived autoregressive law of motion is the usual starting point in models of learning and expectation
formation (Evans and Honkapohja 2001; Pfauti 2023; Shabalina and Tzaawa-Krenzler 2025). Households
need not know p exactly; in estimation, p is set equal to the persistence of realized inflation (Section 5.1).

°In the steady state of the Kalman filter, v; = ,/(3; + cr?j), where 3J; is the variance of the prior; a
less precise signal implies a smaller gain (Sims 2003; Coibion and Gorodnichenko 2015).



Assumption 3 (Affect-conditioned recall). At date ¢, before observing the new signal,

household 7 in group j recalls its previous forecast under its current affective state,

Eii1(m) = (1 + 1 ¢z‘,t) E;—1(m), (3)
where 1); is the affective-sensitivity parameter of group j.

The affective multiplier 1 + 1);¢;+ scales the share of the previous belief that enters the
update, and the recalled belief reduces to the stored forecast when ¢; = 0. Because this
modification occurs before the signal is observed and leaves the signal itself untouched, it is
distinct from a change in attention, which remains governed by 7;.° The timing follows from
the cycle of the Kalman filter: the recall takes place at date ¢, so the relevant affective state
is the one prevailing at ¢, whereas the affective state of earlier periods is already embedded

in the previous forecast E; (7).

3.4 Updating and the structural equation

After recalling its previous belief, the household observes s; ; and updates in the usual Kalman

way,

E;(m) = ]Ei,t—l(ﬂt) + ;5 [Si,t - Ez‘,t—l(ﬁ)], (4)

where s;; — E; ;_1(m) is the forecast surprise and v; € (0, 1) is the weight assigned to it (the
derivation is given in Appendix A).” Substituting (2) and (3),

Eii(me) = (1 — %) (L4 ¢jdi0) Eigm1 (m) + v + v5€00- (5)
Forecasting one period ahead with the perceived law of motion, E; ;(m:41) = pE; (), yields
Eig(ms1) = p(1 =) (L4 050i0) i1 (M) + py; T + Uigsn, (6)

where w; 441 collects the signal noise and the remaining forecast error. The affective multi-
plier scales only the persistence channel (the previous expectation); the information channel

(current inflation) is governed by attention alone.

6 Affect enters multiplicatively so that it acts on the persistence rather than the level of beliefs, consistent
with evidence that affective states shape how existing information is evaluated rather than supplying new
information (Loewenstein et al. 2001; Slovic et al. 2007).

"This is the standard Kalman updating rule (Kalman 1960), which combines a prior belief and a noisy
signal optimally when both are normally distributed. It underlies the noisy-information models of expectation
formation tested by Coibion and Gorodnichenko (2015).
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3.5 Effective weights

Definition 2 (Effective weights). At an affective state ¢, the effective weight of group j on

its previous belief (effective belief persistence) and on current inflation are

Pi(¢) = p(1 — ;) (1 +10), I; = py;. (7)

Affect therefore changes the relative weight of the two inputs. The share of current
inflation in the total weight, I;/[P;(¢)+1;], rises when the multiplier falls, so that a household
whose affective state lowers the persistence of its previous belief relies relatively more on new

information.

Lemma 1 (Three regimes of updating). The total weight P;(¢) + I; = p[1 + (1 — v;)¢;9)
is equal to, below, or above the benchmark weight p according as 1; =0, ¥; <0, or; >0

(for ¢ > 0).

Proof. Add the two expressions in (7): p(1 —;)(1 4+ ¢;¢) + py; = pl1 + (1 — v;);¢]. Since
p>0,1—7;>0and ¢ > 0, the sign of the deviation from p is the sign of ;. m

With ¢; < 0, affect attenuates the persistence of beliefs; with 1; > 0, it amplifies it. The

sign of 1; is not restricted and is determined empirically.

3.6 Propositions

Proposition 1 (Affective attenuation). If p > 0, 0 < 7; < 1 and ¢; < 0, a more favor-
able affective state lowers effective belief persistence, leaves the weight on current inflation

unchanged, and raises the relative weight on current inflation.

Proof. From (7), 0P;/0¢ = p(1—,)¢; < 0and 01;/0¢ = 0. The relative weight I;/(P;+1;)

is decreasing in P;, so it rises with ¢. O

The proposition concerns the responsiveness of the forecast, not its level. A negative
sign is expected if a favorable affective state reduces the perceived salience of a previously
held belief, so that it is discounted rather than reinforced when carried forward (Weinstein
1980; Sharot 2011). Three strands of research support this mechanism. Studies of mood and
memory show that people recall information congruent with their current mood more readily,
so that unfavorable information is less accessible in a positive mood (Bower 1981). Induced
moods also alter perceived risks in domains unrelated to their source (Johnson and Tversky
1983). In addition, models of anticipatory feelings show that beliefs about future outcomes

affect current well-being, which gives individuals an incentive to hold optimistic beliefs about

11



adverse events (Caplin and Leahy 2001; Brunnermeier and Parker 2005). Applying these
findings to the accumulated affective state, we expect that a favorable state shades the

recalled belief about inflation downward, whereas the new signal is read as observed.

Proposition 2 (Heterogeneous affective sensitivity). For two income groups j and k with
comparable benchmark parameters, if |1;| > |¢x| then the belief persistence of group j re-

sponds more strongly to a given change in affect:

o,
9¢

oP,

B0 |- p(L =) > p(1 —ye)|te| = : (8)

Proof. Immediate from 0P;/0¢ = p(1—+;)1; when (1—+;) and (1 —+;) are comparable. [

The proposition distinguishes the sensitivity to affect, measured by v;, from its level.
Lower-income households are expected to display a larger [¢);| for two reasons. Inflation
absorbs a larger share of their budgets, so that price increases weigh more heavily on their
economic circumstances, and the cost of acquiring and processing information about inflation
is relatively higher for this group, which leads low-income households to rely more on general
evaluations of economic conditions in forming their beliefs (Kahneman 2003; D’Acunto et al.
2021; Cavallo et al. 2017). More generally, |1);| measures the extent to which households
substitute their feelings for information when forming expectations. Research on feelings
as information shows that people use their current feelings as a signal about the object
being judged, and rely on them more when information is costly or the judgment is complex
(Schwarz and Clore 1983; Schwarz 2012); research on the affect heuristic shows that feelings
can replace part of the deliberate processing of information (Finucane et al. 2000; Kahneman
2011). Financial pressure reduces the cognitive resources available for such processing (Mani
et al. 2013), and lower financial literacy raises its cost (Lusardi and Mitchell 2014), so that
feelings are a relatively cheaper input into the forecasts of low-income households.

Because the change in belief persistence depends on the product ¥;¢, a group with a less
favorable average affective state can nevertheless display the larger change if its sensitivity
is sufficiently larger. Remark 1 formalizes this interaction between the level of affect and the

sensitivity to it.

Remark 1 (Multidimensional heterogeneity). The difference in effective belief persistence
between groups j and k£ depends jointly on attention, sensitivity and the level of affect, as

follows directly from (7):

Pi(¢j1) — Pe(¢r) = P[(l =)+ Yd50) — (1 —)(1+ wkéﬁk,t)} (9)

12



Differences in average affective states alone therefore do not determine which group’s

expectations are more strongly influenced by affect.

Remark 2 (Benchmark recovery). Setting ¢; = 0 in (6), the model reduces to the limited-
attention benchmark, with P; = p(1 —~;), I; = py; and

E;(mi41) = P[(l — ) Ei i1 (m) + ’Yjﬂ't} + U y1- (10)

Because the benchmark is nested, the null hypothesis Hy : 1); = 0 provides a direct test
of whether the affective channel contributes to expectation formation.

The final proposition describes the long-run behavior of expectations. Holding the af-
fective state constant at ¢ and inflation at its mean 7, the estimating equation (15) is
a first-order difference equation in E;,(m41) whose coefficients depend on 1; and ¢ only
through the multiplier m; = 1 + v,¢.

Proposition 3 (Long-run expectations). Let m; = 1+ 1;¢.

(1) Stability and level. If —1 < ;¢ < 1/[p(1 — ;)] — 1, expectations converge to

X Qoj + pY;T
Ef = . (11)
7= p(1 = 5)my

(ii) Limits. As ;¢ — 0, E} converges to its limited-attention value (o, + py,7) /[1—p(1—
Y)]; as ¥j¢ — —1, the previous belief receives no weight and K — ao; + py;7; as ¢
approaches the upper bound, which requires ¢; > 0, E7 — oo.

(111) Monotonicity and convexity. Within the stable region,

OE; _ p(1—5)(ao; + pyi7) >0 OE; _ 2p(1 — ;) O/ Om,
I e B e,

> 0. (12)

With +; < 0, long-run expected inflation therefore falls as the affective state becomes
more favorable and as |1);| rises, and a deterioration in the affective state raises it by

more than an equal improvement lowers it.

Proof. (i) The lower bound keeps the weight on the previous belief positive and the upper
bound ensures P; = p(1 —v;)m; < 1; setting E; (1) = Ej;1(m) = Ef and m; = 7 in (15)
and solving gives (11). (ii) Substitute m; = 1, m; — 0 and p(1—~;)m; — 1in (11). (iii) (11)
has the form A/(1—cm;) with A = ag;+py;7m > 0 and ¢ = p(1—~;) > 0; since Im; /0P = 1),

and dm;/0v; = ¢, the signs follow, and convexity in m; implies the asymmetry. O
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3.7 From households to income groups

The model is estimated at the level of income groups. Define the group affective state as

the within-group average, ¢;; = Nj_1 > i ®it. Because p, v; and ; are common within a

8

i€j
group and the signal noise ¢, ; is 1.i.d. with mean zero, averaging (6) across households gives

Eji(migr) = p(1 = 7)) (14 05050 Bjua(m0) + pry 7+ wj. (13)

Expanding the affective multiplier separates the benchmark terms from the affective term:

Eji(mep1) = p(1 =) Ejia(m) + pyj 71+ poi(1 —5) @B 1 (m) +uje. (14)
~—— ~~ —

alj Q2 B1j

3.8 The estimable equation and identification

Adding a group-specific intercept ap; and an error €, which absorbs measurement error in

the affective state and sampling variation, gives the estimating equation’

Eji(me1) = agj + p(1 = %3) (14 0505) Ejo () + pyyme + (15)

Its reduced form,

Eji(mi1) = aoj + anBye1(me) + agyme + By d5lye—1(me) + €5 (16)

maps one to one into the affective parameter: 1); = 1;/aq;, so that the affective channel is
exactly identified and no cross-coefficient restriction is imposed on it. With p fixed at the
persistence of realized inflation, one restriction remains, ay; + ag; = p. It follows from the
Kalman weighted average and is shared with the limited-attention benchmark; Section 6.6.4
examines it. The model is estimated in the structural form (15), so that -, and 1; are

obtained directly together with their joint covariance.

8The aggregation treats the group averages of ¢;, and E;;_1(m;) as representative of the group, ab-
stracting from the within-group covariance between the two. Any such covariance is absorbed in the group
intercept and the error term of the estimating equation.

9The intercept g, captures a persistent level bias in a group’s expectations that is not explained by
past beliefs or current inflation, such as the well-documented tendency of lower-income households to report
higher expected inflation on average (Bruine de Bruin et al. 2010). Allowing it to differ by group prevents this
level difference from being attributed to affective sensitivity. The structural equation contains no constant;
the intercept is an estimation device that also absorbs level differences arising from aggregation and survey
measurement, and it is not given a structural interpretation.
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3.9 Testable hypotheses

The propositions translate into five hypotheses about the estimates of (15), which organize

the empirical analysis.

H1 (Existence; Remark 2.) The affective channel exists: ¢ # 0, tested on the pooled sample

and jointly for the two income groups, Hy : Y1row = Ynign = 0.

H2 (Sign; Proposition 1.) Affective sensitivity is negative in each group, ¢); < 0: a more

favorable affective state weakens belief persistence.

H3 (Heterogeneity; Proposition 2.) Low-income households are more sensitive, |{poy| >

|¢High | .

H4 (Multidimensionality; Remark 1.) The gap in belief persistence between the groups does

not disappear when both are evaluated at the same level of affect.

H5 (Long-run behavior; Proposition 3.) At the estimated parameters, expectations are
stable, their long-run level lies below the limited-attention benchmark, E;(l[)]) < E3(0),
and a deterioration in the affective state raises it by more than an equal improvement

lowers it.

4 Data and Measurement of the Affective State

4.1 Data

This study uses household-level microdata from the Michigan Survey of Consumers, a
monthly repeated cross-section run by the University of Michigan’s Survey Research Center,
from January 1978 to September 2025. It is one of the longest continuous records of house-
hold inflation expectations and consumer sentiment for the United States. Each wave records
a household’s expected percentage change in prices over the next twelve months (variable
PX1), its income, and its answers to the five questions underlying the Index of Consumer
Sentiment. Realized inflation is the year-over-year percentage change in the seasonally ad-
justed Consumer Price Index for All Urban Consumers (CPIAUCSL), taken from the FRED
database of the Federal Reserve Bank of St. Louis, which matches the twelve-month horizon

of the survey question.
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4.2 Sample construction

Variables are coded as in the survey codebook.!'® Households are classified within each
survey year, which avoids the look-ahead bias that a single sample-wide cut-off would create:
households at or below the 25th percentile of the within-year income distribution form the
low-income group, and those at or above the 75th percentile the high-income group. The
percentiles are computed over all respondents who report income in that year. Comparing
the tails of the distribution focuses the analysis on the households for which the mechanism
of Proposition 2 is expected to be strongest. The dependent variable is one-year-ahead
expected inflation (PX1). The pooled model of Section 6 uses all households with a valid

inflation forecast and sentiment index, irrespective of income.

4.3 Variable construction

For each income group j and month ¢, group expected inflation is the average of individual
answers weighted by the survey weight w;, (WT), which corrects for the sampling design

and non-response:!!
E B Ziej wiy PX1iy

j,t(ﬂ't-i-l) - Z :

ic

17
.y (17)

The subscript ¢ 4+ 1 denotes the twelve-month forecast horizon. Realized inflation 7, is the
year-over-year change in the CPI ending in month ¢, and E;,_;(m;) is the group expectation
reported in the previous month. Months in which the group expectation, its lag or group

sentiment is missing are dropped.

4.4 Measuring the affective state

The affective state is latent and is measured in two steps. The first step uses the household’s
Index of Consumer Sentiment (ICS), which is built from broad evaluative judgments about
personal and national economic conditions,!? is recorded for the same respondents and in the

same survey wave as the inflation expectation, and was designed to capture what Katona

0Surveys of Consumers SDA archive codebook, https://sda.umsurvey.org/sca/Doc/. Six income
records carrying the placeholder values 999998 and 999999 are set to missing. For expected inflation (PX1),
the codes for answers that give a direction but no amount (—97 and 96), for “don’t know whether up or
down” (98) and for answers not ascertained (99) are set to missing, since they are not numerical forecasts;
all numerical answers, including expected deflation, are kept unchanged.

" The weight applies to household heads and their spouses or partners; other respondents carry a weight of
zero (8,412 of the 156,040 responses in the two income groups, all before 2015). These responses are retained
and receive no weight in the averages.

2The five questions cover current and expected personal finances, expected business conditions over the
next year and the next five years, and current buying conditions for durable goods. See https://www.sca.
isr.umich.edu/.

16



(1951, 1975) described as the economic mood of consumers (Curtin 2022). Because the index
also reflects what households know about the economy (Section 2.3), the second step removes
the component explained by macroeconomic fundamentals (Section 4.5). Estimates with the
unadjusted index are reported in Appendix F.

Household-level values of the ICS range from 2.00 to 150.72. To give v; the same inter-

pretation in both groups, the index is rescaled over the pooled household sample,

ICSi,t - ICSmin
ICSmax - :[(jsmin7

it = [CSin = 2.00, ICSax = 150.72, (18)
so that ¢ = 0 and ¢ = 1 are the least and the most favorable states observed. The group
series ¢;, is constructed as in (17). Because 1; depends on this normalization, the economic
magnitudes in Section 6 are reported as effects of a one-standard-deviation change in the

affective state, which do not depend on the scale of ¢.

4.5 Isolating the affective component: non-fundamental sentiment

To isolate the affective component, group sentiment is regressed on observable macroeco-
nomic fundamentals, and the residual is used as the measure of the affective state, following
Baker and Wurgler (2006) and Lemmon and Portniaguina (2006) and the distinction between
news and animal spirits in Barsky and Sims (2012). In the baseline decomposition, current

fundamentals have the same effect on both income groups,
Gir = aj + brug + bomy + baAyy + byr$oK £ b5 4 ¢, (19)

where u; is the unemployment rate, m; CPI inflation, Ay; the growth of real disposable
income, r$° the return on the NASDAQ Composite and 77" gasoline price inflation, all
over twelve months and taken from FRED.!?

The residual gf)jvt is non-fundamental sentiment: households’ economic mood, the opti-
mism or pessimism that observable economic conditions do not explain, or in the language of
Barsky and Sims (2012) the “animal spirits” component of confidence. Because the residual

has mean zero, each group’s sample mean of sentiment is added back so that the measure

BFRED series UNRATE, CPIAUCSL, DSPIC96, NASDAQCOM and CUSR0000SETBO01. The NASDAQ
Composite is used because FRED’s S&P 500 series begins only in 2016. As a robustness check, every slope
is also allowed to differ by income group, ¢; ¢ = a;j + by jug + bojmy + bsj Ay + bajrsoH 4 by mE™ + ng,t (group
slopes), which changes the results only marginally (Appendix F).
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keeps the scale of (18):!4
¢§V¢F = (1_53‘ + @j1- (20)

Because sentiment may also contain news about future conditions (Barsky and Sims 2012;
Blanchard et al. 2013), a second decomposition adds the realized values of the fundamentals

over the following twelve months,
i+ = a;j + Z b Xt + Z dp X 1412 + &ft? (21)
k k

where X} ; adds industrial production growth to the current fundamentals and X ;412 con-
tains inflation, the change in unemployment, industrial production, real income growth and
stock returns over the next twelve months. This test is conservative, since affect may itself
influence future activity (Lagerborg et al. 2023).

The paper therefore reports two measures throughout: non-fundamental sentiment (cur-
rent fundamentals excluded), the baseline, and non-fundamental sentiment (current and fu-
ture fundamentals excluded). The fitted values of the decomposition are not used in estima-
tion.

Appendix Table A.1 shows that sentiment responds to fundamentals in the expected
direction: higher unemployment and inflation reduce it, and income growth and stock returns
raise it. Yet the fundamentals explain only 52 percent of its variation, and allowing group-
specific slopes adds less than one percentage point. Appendix Figure A.1 shows that the
non-fundamental component is large and persistent: sentiment exceeded the level implied
by fundamentals in the mid-1980s and late 1990s, fell below it after the 2008 financial crisis,
and declined furthest below it after 2021.1

4.6 Descriptive statistics

After merging and dropping missing values, the panel contains 1,144 group-month obser-
vations (572 months for each of the two groups). Table 1 reports descriptive statistics.
Low-income households expect more inflation than high-income households (5.17 against
3.65 percent) and report lower sentiment (0.509 against 0.616 on the rescaled scale), against

an average realized inflation rate of 3.58 percent. Removing the component explained by

4Because ¢; is constant over time, adding it does not reintroduce information from the fundamentals.
The level matters because affect enters through the multiplier 1 4 1;¢;;; a measure centered at zero would
place every household at the least favorable point of the scale. When the pooled sample mean is added to
both groups instead, the estimates are —0.545 (0.060) for low-income and —0.262 (0.040) for high-income
households (Appendix Table A.12).

5The increase in the fundamental component in 2021 reflects the rise in real disposable income associated
with pandemic stimulus payments.
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current fundamentals lowers the standard deviation of sentiment from 0.082 to 0.065 for
low-income and from 0.106 to 0.085 for high-income households; most of the variation in
sentiment therefore remains after the fundamentals are removed. The same pattern holds
within the finer subgroups defined by income, marital status and sex used in Section 6.6.6
(Table A.2 in Appendix D).

Table 1: Descriptive statistics

Pooled Low income High income

Variable Mean SD Mean SD Mean SD
Expected inflation, E;;(m¢ 1) (%) 4.41 2.03 5.17 1.93 3.65 1.82
Realized inflation, ¢ (%) 3.58 2.74 3.58 2.74 3.58 2.74
Consumer sentiment, ¢ (rescaled, [0, 1]) 0.562  0.109 0.509 0.082 0.616 0.106
Non-fundamental sentiment

Current fundamentals excluded — 0.092 — 0.065 — 0.085

Current and future fundamentals excluded — 0.084 — 0.059 — 0.071
Forecast error, 7112 — Ej(m41) (pp) -0.93 215 —-1.68 223 017 177
Observations 1,144 572 572
Household responses 156,040 73,699 82,341

Notes: Monthly observations, February 1978 to September 2025; the low- and high-income groups are the
households at or below the 25th and at or above the 75th percentile of each year’s income distribution.
Sentiment is rescaled by pooled min-max normalization of household-level ICS (minimum 2.00, maximum
150.72). Realized inflation 7, is year-over-year CPI inflation and is common to both groups. The forecast
error and the measure purged of future fundamentals are available through August 2025 (570 months).
Pooled columns include the variation between the two groups. Non-fundamental sentiment is defined in
Section 4.5; its mean equals that of consumer sentiment by construction, so only its standard deviation
is reported. Statistics that refer to both income groups jointly (tests, ratios, differences, log-likelihoods
and observations) are reported in the low-income column.

Appendix Figure A.2 reports the implications of these differences for forecast accuracy.
Comparing each month’s expectation with the inflation realized over the following twelve
months, low-income households overpredict inflation by 1.68 percentage points on average
(t = —6.3 with Newey—West standard errors), whereas the average forecast error of high-
income households, 0.17 percentage points, is not significantly different from zero (t = —0.8).
The mean squared forecast error of low-income households is approximately two and a half
times as large (7.81 against 3.16). Figure 2 relates expected inflation to non-fundamental
sentiment. In both groups, months in which non-fundamental sentiment is lower, that is,
in which households are more pessimistic than observable economic conditions imply, are
associated with higher expected inflation, and the relationship is considerably steeper for low-
income households (slope —9.1 against —3.3). The same pattern holds with the unadjusted
index, with steeper slopes (—13.4 and —7.3; Appendix Figure A.3), because the index also

contains the information about inflation and unemployment that the decomposition removes.
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These relationships are simple correlations; the model of Section 3 provides the framework

for their interpretation.
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Non-fundamental sentiment (current fundamentals excluded, [0, 1] scale)

=8= Low income (slope = -9.1) =&= High income (slope = -3.3)

Figure 2: Expected inflation and non-fundamental sentiment, by income group
Notes: Michigan Survey of Consumers and FRED, monthly, February 1978 to September 2025. Each point is
a monthly group average of expected inflation against the group’s non-fundamental sentiment (20). Lines are
least-squares fits by income group with 95% confidence bands. The vertical axis is restricted to 1-9 percent;

the 51 observations outside this range are included in the fits. Appendix Figure A.3 uses the unadjusted
index.

5 Estimation Strategy

5.1 Maximum-likelihood estimation

The autoregressive coefficient p describes the aggregate inflation process (1), not household
behavior. It is therefore estimated from realized inflation and held fixed in the structural
equation. An AR(1) regression of year-over-year CPI inflation gives p = 0.9928, and all

structural estimates below use this value.'® Fixing p has a further advantage. Because p

6With the CPI vintage of October 2026 the same regression gives 0.9881. Fixing p at this value leaves
the estimates and every conclusion unchanged (the sensitivities become —0.613 and —0.232).
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multiplies the same regressors as 1; in (15), the two would be strongly correlated if estimated
together, so that a joint estimate would partly substitute inflation persistence for affective
sensitivity. Estimating p from the inflation process removes this source of weak identification
and identifies 1; from household expectations alone.

Let 11;4(0) denote the conditional mean implied by (15) at the parameter vector 0 =
(o), 75, Y5, 05) jefLowHighy- With g5, ~ N(0,0’?), so that each group has its own residual

variance, the log-likelihood of the panel is
n 1 2
((0) = = log(2r) — > njlogo; = o > (Ej,t(mﬂ) — Mj,t(e)) : (22)
J J 1t

where n; is the number of observations in group j. Because p;,(6) is nonlinear in v; and v;,
(22) is maximized numerically from a grid of nine starting values (Appendix B.1). Under
Gaussian errors, this is equivalent to weighted nonlinear least squares with weights 1/ 0]2-,
which is why nonlinear generalized least squares reproduces the same point estimates.

Both groups are estimated in a single optimization on the stacked panel. Joint estimation
is required because it delivers the covariance matrix of both groups’ parameters, on which
the cross-group tests depend. Standard errors are obtained from the inverse of the negative
Hessian at 0, and support Wald tests of H, : Yrow = Vrigh (H3) and Hy : Yrow = Ypigh = 0
(H1) (Appendix B.2).

Because the survey question refers to inflation over the next twelve months, consecutive
monthly forecasts overlap, and the errors of (15) may be serially correlated. Every main esti-
mate is therefore also reported with autocorrelation-robust (HAC) standard errors, a Newey
and West (1987) sandwich with twelve lags in which the scores of both groups are summed
within each month. In addition, because non-fundamental sentiment is itself estimated in
a first step (Pagan 1984), standard errors are computed by a moving-block bootstrap that
resamples twelve-month blocks of calendar months and repeats both the decomposition and

the estimation in every draw (Kiinsch 1989).

5.2 Common time-varying shocks

Equation (15) attributes all variation in expectations to the household-level mechanism. In
practice, shocks common to all households in a period, such as distinct inflation regimes or
financial crises, may also affect expectations, independently of v; and ;. As a robustness

check, a year fixed effect d;, common to both groups, is added:

E;(m1) = agj + 0 + p(1 — %’)(1 + ¢j¢j,t)]Ej,t—1(7Tt) + pYiTe + € (23)
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Year effects are not implied by the theory; they are a standard device for absorbing common
shocks. Equation (15) therefore remains the baseline, and (23) tests whether the income

gradient in affective sensitivity remains once common shocks are controlled for.

5.3 Further robustness checks

The maximum-likelihood estimates are complemented by nonlinear generalized least squares,
Bayesian estimation, the moving-block bootstrap, year fixed effects and estimation within
demographic and socioeconomic subgroups (Appendix B.3). Every specification is also re-
estimated with the unadjusted sentiment index in place of non-fundamental sentiment (Ap-

pendix F), and the two-channel extension is estimated in Section 7.

6 Results

The hypotheses are examined in sequence. We first examine whether the affective channel
exists (H1), then whether its sign and strength differ by income (H2, H3), then its economic
magnitude and whether it reduces to differences in the level of affect (H4), and the long-run
behavior of expectations (H5), and finally its robustness. Every table reports both measures
of non-fundamental sentiment defined in Section 4.5. Inflation persistence (p) denotes the
persistence of realized inflation, fixed at its AR(1) value of 0.9928, while belief persistence
denotes the weight households place on their previous expectation, which the theory predicts

affect will reduce.

6.1 Existence of the affective channel

The model is first estimated on the pooled sample, in which all households share the same
parameters. This specification provides a test of the affective channel that does not depend
on the definition of income groups. For the pooled sample, the decomposition is estimated
on the sentiment of all households. If ¢» = 0, the model reduces to the limited-attention
benchmark (Remark 2). Columns (1) and (4) of Table 2 report the maximum-likelihood
estimates; estimates by nonlinear GLS and Bayesian estimation are reported in Appendix
Table A.6.

The estimates reject the limited-attention benchmark (H1). With the baseline measure,
the affective-sensitivity parameter is —0.244 (t = —6.42), and the likelihood-ratio statistic
for Hy : v = 0 is 46.38. Nonlinear GLS yields the same estimate, and the Bayesian 95
percent credible interval, [—0.324, —0.175], lies entirely below zero (Appendix Table A.6).
The extended measure yields almost identical results: the estimate is —0.238 (t = —6.46),
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Table 2: Structural maximum-likelihood estimates

Non-fundamental sentiment

Current fundamentals excluded Current and future fundamentals excluded
Pooled Low income High income Pooled Low income High income
(1) (2 (3) (4) (5) (6)
Structural parameters
Affective sensitivity (1) —0.244* —0.621** —0.240** —0.238** —0.585** —0.235%*
(0.038) (0.068) (0.037) (0.037) (0.065) (0.036)
[0.068] (0.130] [0.071] [0.069] [0.136] [0.068]
Weight on inflation (v;) 0.131** 0.221** 0.156** 0.130** 0.219** 0.153**
(0.019) (0.023) (0.021) (0.019) (0.023) (0.021)
Intercept (aq;) 0.656** 1.636** 0.483** 0.642** 1.562** 0.477**
(0.086) (0.142) (0.069) (0.084) (0.139) (0.068)
Residual SD (o) 0.593 1.002 0.653 0.593 1.007 0.653
Hypothesis tests
Hp: vy = 0, t-statistic —6.42** —6.46**
Hop:v; = 0, LR statistic 46.38** 144.33** 46.77** 139.28**
Ho:; =0, Wald x2(2) 127.31%* 123.32%*
Ratio [Yrow!|/|¥High]| 2.59** 2.49**
(0.49) (0.47)
Ho:YLow = YHigh, t-statistic —4.96** —4.70**
HAC t-statistic —3.17** —2.86**
Log-likelihood —512.63 —1380.94 —510.46 —1378.39
Observations 572 1,144 570 1,140

Notes: * p < 0.05, ** p < 0.01. Standard errors from the inverse Hessian in parentheses; Newey and
West (1987) HAC standard errors (twelve lags) in brackets. p is fixed at 0.9928 in all columns. Columns
(1) and (4) estimate one common (a,~, ) for all households with a valid forecast and sentiment index,
with sentiment decomposed for all households together. Columns (2)—(3) and (5)—(6) estimate the two
income groups jointly, which yields the cross-group covariance used for the tests; for these columns the LR
and Wald statistics test the joint hypothesis ¥row = YHigh = 0, i.e. no affective channel in either group.
The standard error of the sensitivity ratio is computed by the delta method, and its stars test the ratio
against one. Columns (4)—(6) use sentiment purged of current and twelve-month-ahead fundamentals,
(21), whose sample ends in August 2025. A nine-point multi-start check confirms the global optimum
in every specification. Estimates by nonlinear GLS and Bayesian estimation are reported in Appendix
Table A.6. Statistics that refer to both income groups jointly (tests, ratios, differences, log-likelihoods
and observations) are reported in the low-income column.

and the likelihood-ratio statistic is 46.77. The negative sign confirms Proposition 1 (H2): a
more favorable affective state reduces the weight on the previous expectation.

The pooled estimate, however, imposes a common parameter on households whose up-
dating behavior may differ by income. Remark 1 shows that income groups may differ in
sensitivity, in attention and in the level of affect, and a single pooled coefficient cannot dis-
tinguish among these sources of heterogeneity. The next subsection therefore estimates the

model separately for low- and high-income households.

6.2 Heterogeneity across income groups

Columns (2)—(3) and (5)—(6) of Table 2 report the estimates for the two income groups,

estimated jointly. The affective channel is statistically significant in both income groups.
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With the baseline measure, the joint hypothesis Hy : ¥r1,ow = ¥mign = 0 is rejected at the 0.1
percent level (likelihood-ratio statistic 144.33; Wald statistic 127.31), and each coefficient is
individually significant (H1), also with HAC standard errors. Both estimates are negative, as
predicted (H2): —0.621 for low-income households and —0.240 for high-income households.
Because the sign of 9, is not restricted in estimation, this result is determined by the data.
The extended measure, which also removes the information in sentiment about the following
twelve months, yields —0.585 and —0.235.

The sensitivity of low-income households is approximately 2.6 times that of high-income
households with the baseline measure (2.5 with the extended measure), and the hypothe-
sis of equal sensitivity is rejected in both cases (t = —4.96 and —4.70), in line with H3.
The rejection survives autocorrelation-robust inference (t = —3.17 and —2.86). This result
concerns the sensitivity to affect rather than its level. Low-income households have a less
favorable average affective state (0.509 against 0.616), so their larger response cannot be
explained by a more favorable evaluation of the economy. The pooled estimate of —0.244
is close to the high-income estimate and less than half of the low-income estimate; pooling
therefore understates the sensitivity of low-income households. The remaining parameters
are almost identical across the two measures, which indicates that removing the information

about future fundamentals changes the estimated sensitivities only marginally.

6.3 The model without and with the affective channel

Table 3 compares the affective model with the limited-attention benchmark, in which ¢4, =
Yuign = 0. Imposing this restriction reduces the log-likelihood by 72.16 with the baseline
measure (LR = 144.33) and by 69.65 with the extended measure (LR = 139.28), and both
information criteria favor the affective model. The deterioration arises because, with p
fixed at the persistence of realized inflation, the benchmark assigns a weight of p(1 — ~;),
which is close to one, to the previous expectation and therefore implies more persistence in
expectations than is observed. The affective model accommodates the lower persistence of
expectations through the multiplier 1+;¢;;. The remaining parameters change accordingly:
in the benchmark, the weight on current inflation falls from 0.221 to 0.163 for low-income
households and from 0.156 to 0.093 for high-income households, and the intercepts decline
in absolute value.

The gain in fit is concentrated among low-income households. With the baseline measure,
the affective multiplier raises the explained variation of their expectations from 0.682 to
0.731, compared with an increase from 0.860 to 0.871 for high-income households. Appendix

Figure A.4 shows where this gain arises by plotting the affective contribution, defined as the
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Table 3: The model without and with the affective channel

Non-fundamental sentiment

Current fundamentals excluded Current and future fundamentals excluded
No affect With affect No affect With affect
Low High Low High Low High Low High
income income income income income income income income
(1) (2) (3) (4) (5) (6) (7) (8)
Structural parameters
Affective sensitivity (1) — — —0.621**  —0.240** — — —0.585%* —0.235**
(0.068) (0.037) (0.065) (0.036)
Weight on inflation (v;) 0.163** 0.093** 0.221** 0.156** 0.165** 0.090** 0.219** 0.153**
(0.024) (0.019) (0.023) (0.021) (0.024) (0.020) (0.023) (0.021)
Intercept (aq;) 0.301** 0.032 1.636** 0.483** 0.301** 0.033 1.562** 0.477**
(0.059) (0.029) (0.142) (0.069) (0.059) (0.029) (0.139) (0.068)
Model fit
R? 0.682 0.860 0.731 0.871 0.678 0.860 0.725 0.872
RMSE 1.09 0.68 1.00 0.65 1.09 0.68 1.01 0.65
Log-likelihood —1453.11 —1380.94 —1448.03 —1378.39
LR statistic, LR(2) 144.33** 139.28**
AIC 2918.2 2777.9 2908.1 2772.8
BIC 2948.5 2818.2 2938.3 2813.1
Observations 1,144 1,144 1,140 1,140

Notes: * p < 0.05, ** p < 0.01. Standard errors in parentheses. The with-affect columns (3)—(4) and
(7)—(8) reproduce the income-group estimates of Table 2. The no-affect columns (1)—(2) and (5)—(6)
impose Yrow = YHigh = 0, the limited-attention benchmark, on the same samples, with group-specific
error variances. In all columns p is fixed at 0.9928. Both income groups are estimated jointly, so the
log-likelihood, LR statistic, AIC, BIC and number of observations refer to the two groups together; R?
and RMSE refer to the expectations equation of each group, computed from the fitted values. Statistics
that refer to both income groups jointly (tests, ratios, differences, log-likelihoods and observations) are
reported in the low-income column.

difference between the fitted expectations of the two models,

~

Cjt = Ej(mis1)

~

5, — Eielma)|, o (24)

J

The contribution has a mean of zero in both groups by construction, but its standard devia-
tion is 0.43 percentage points for low-income households and 0.19 for high-income households,
a ratio of about 2.2. The contribution is also systematically related to the inflation envi-
ronment. During the high inflation of 1978-1982 it averages —0.64 percentage points for
low-income and —0.34 for high-income households, and during the inflation surge of 2021
2022 it averages —0.30 and —0.01. During the Great Recession it is positive, at 0.19 and 0.11.
Because zﬂj < 0, affect attenuates the transmission of the previous belief; the affective model
therefore predicts lower expectations than the benchmark when inflation has been high and
higher expectations when inflation falls abruptly. This attenuation is approximately twice as
large for low-income households, and it is most pronounced in the episodes in which inflation

expectations are of greatest concern for monetary policy.
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6.4 Economic magnitude and the level of affect

The parameters in Table 2 are not directly interpretable as updating weights. Table 4
therefore reports the effective weights P; and I; of Definition 2 implied by these estimates.

Table 4: Effective updating weights and economic magnitudes

Non-fundamental sentiment

Current fundamentals excluded Current and future fundamentals excluded

Low income High income Low income High income

(1) (2) (3) (4)

Panel A. At each group’s own mean sentiment

Mean sentiment (¢) 0.509 0.616 0.509 0.616
Prior weight, baseline: p(1 — ;) 0.774 0.838 0.775 0.840
(0.023) (0.020) (0.023) (0.021)
Prior weight, net of affect: P; 0.529 0.714 0.544 0.719
(0.037) (0.032) (0.036) (0.032)
Inflation weight: I; = pv; 0.219 0.155 0.217 0.152
(0.023) (0.020) (0.023) (0.021)
Net prior weight as share of baseline (%) 68.4 85.2 70.2 85.5
(3.4) (2.3) (3.3) (2.2)
Panel B. Pessimistic versus optimistic state (mean F 1 SD)
Sentiment, pess. / opt. 0.444 / 0.574 0.531 / 0.700 0.451 / 0.568 0.545 / 0.688
Prior weight, pessimistic 0.560 0.731 0.571 0.733
(0.034) (0.030) (0.034) (0.030)
Prior weight, optimistic 0.498 0.697 0.518 0.705
(0.039) (0.034) (0.038) (0.034)
Change in prior weight, pess. to opt. (%) —11.12 —4.65 —9.30 —3.85
(1.67) (0.81) (1.41) (0.67)
Panel C. At a common sentiment level (pooled mean)
Pooled mean sentiment 0.562 0.563
Prior weight (Pj) 0.503 0.725 0.520 0.729
(0.039) (0.031) (0.038) (0.031)
Gap (high — low income), own means 0.185** 0.174**
(0.049) (0.048)
Gap (high — low income), pooled mean 0.222** 0.209**
(0.050) (0.049)

Notes: * p < 0.05, ** p < 0.01. Standard errors in parentheses, computed by the delta method from the
covariance matrix of Table 2, treating sentiment levels as given. Weights use p = 0.9928 and the estimates
of Table 2. Net prior weights multiply baseline weights by 1+41;¢, where ¢ is non-fundamental sentiment;
the weight on current inflation does not depend on ¢ (Definition 2). In Panel B the two sentiment levels
are each group’s mean minus and plus one standard deviation of non-fundamental sentiment, and the
change is measured from the pessimistic to the optimistic state. Statistics that refer to both income
groups jointly (tests, ratios, differences, log-likelihoods and observations) are reported in the low-income
column.

Panel A evaluates the weights at each group’s mean sentiment. At this level, the affective
multiplier reduces the weight on the previous belief of low-income households to 68.4 percent
of its benchmark value, compared with 85.2 percent for high-income households. Low-income
households therefore carry forward approximately 32 percent less of their previous expecta-
tion than in the benchmark, while the corresponding reduction for high-income households is
approximately 15 percent. The weight on current inflation is unaffected, so that the relative

weight on new information is higher for both groups than in the benchmark. The extended
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measure gives 70.2 and 85.5 percent.

Panel B reports the change in belief persistence associated with a change in sentiment,
holding all parameters constant. Moving from a pessimistic state (one within-group standard
deviation below the mean) to an optimistic state (one standard deviation above) reduces
belief persistence by 11.1 percent for low-income households and by 4.7 percent for high-
income households (9.3 and 3.9 percent with the extended measure). Because the change is
measured relative to each group’s own standard deviation, the difference between the two
groups reflects sensitivity rather than differences in the dispersion of sentiment, and it does
not depend on the normalization of ¢.

Panel C examines whether the difference in belief persistence between the groups arises
only from their different levels of affect. If it did, the difference would disappear when both
groups are evaluated at the same level of affect. At the pooled mean, however, the difference
is 0.222, which is larger than the difference of 0.185 obtained at each group’s own mean (H4);
with the extended measure, the corresponding values are 0.209 and 0.174. The difference in
belief persistence therefore reflects differences in sensitivity and in baseline updating, and
not only differences in the level of affect. This is the sense in which heterogeneity across
income groups is multidimensional.

Table 5 compares these weights with those of the limited-attention benchmark, estimated
with ¢; = 0. In the benchmark, the weights on the previous expectation and on current
inflation always sum to p. The benchmark therefore implies that households carry forward
83 percent (low income) and 90 percent (high income) of their previous belief. Once affect
is allowed for, the total weight falls to 0.748 for low-income and 0.869 for high-income
households at their mean sentiment, and the weight on current inflation rises, from 0.162 to
0.219 for low-income households and from 0.093 to 0.155 for high-income households. Part
of what the benchmark interprets as inattention and belief persistence therefore reflects the
affective state.

The intercept rises when affect is introduced, from 0.301 to 1.636 for low-income house-
holds and from 0.032 to 0.483 for high-income households. Because the intercept is an esti-
mation device that absorbs the average level of expectations not explained by the weighted
information, it is larger in the affective model: once affect lowers the weight on the previous
belief, the constant accounts for a larger share of the average level of expectations. The
difference in intercepts between the groups therefore accounts for much of the difference in

the level of expectations, whereas affect accounts for the difference in their persistence.
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Table 5: Updating weights with and without the affective channel

Non-fundamental sentiment

Current fundamentals excluded Current and future fundamentals excluded

Low income High income Low income High income
(1) (2) 3) (4)

Panel A. Limited-attention benchmark (y; =0)

Prior weight: p(1 — ;) 0.831 0.900 0.829 0.903
(0.024) (0.019) (0.024) (0.019)
Inflation weight: pv; 0.162 0.093 0.164 0.089
(0.024) (0.019) (0.024) (0.019)
Total weight 0.993 0.993 0.993 0.993
Intercept (aq;) 0.301** 0.032 0.301** 0.033
(0.059) (0.029) (0.059) (0.029)
Panel B. Affective model, at each group’s mean sentiment
Prior weight: P; 0.529 0.714 0.544 0.719
(0.037) (0.032) (0.036) (0.032)
Inflation weight: I; 0.219 0.155 0.218 0.152
(0.022) (0.020) (0.023) (0.021)
Total weight: p[1 + (1 — ;)9 ;] 0.748 0.869 0.762 0.871
(0.024) (0.017) (0.023) (0.017)
Intercept (ag;) 1.636%* 0.483** 1.562** 0.477**
(0.142) (0.069) (0.139) (0.068)
Log-likelihood, Panel A / Panel B —1453.1 / —1380.9 —1448.0 / —1378.4

Notes: * p < 0.05, ** p < 0.01. Standard errors in parentheses, from the inverse Hessian (Panel A) and by
the delta method (Panel B), treating sentiment levels as given. p = 0.9928. Panel A reports the maximum-
likelihood estimates of the model with 1; = 0, in which the weights sum to p by construction. Panel B
evaluates the weights of the affective model at each group’s mean non-fundamental sentiment. Statistics
that refer to both income groups jointly (tests, ratios, differences, log-likelihoods and observations) are
reported in the low-income column.

6.5 Long-run behavior of expectations

Table 6 evaluates Proposition 3 at the estimates of Table 2, with 7 = 3.58 percent, the sample
mean of inflation, and Figure 3 shows the long-run expectation as ¢ and ¢ vary. The results
support H5. First, expectations are stable for both groups: ﬁjq_ﬁj lies well inside the stability
region. Second, the affective channel lowers the long-run expectation significantly below the
limited-attention benchmark, by 5.55 percentage points for low-income and 2.77 percentage
points for high-income households; it roughly halves the pass-through of a permanent change
in inflation and shortens the half-life of beliefs by more than half. Third, a one-standard-
deviation deterioration in the affective state raises the long-run expectation by significantly
more than an equal improvement lowers it, as the convexity in Proposition 3(iii) predicts.
At the estimated values, the long-run expectation is 5.14 percent for low-income and 3.63
percent for high-income households, close to their sample means of 5.17 and 3.65 percent,
so the model also reproduces the level of expectations of each group; because the group
intercepts are estimated, this match is partly by construction, and the difference in levels

between the groups is carried mainly by the intercepts.
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Table 6: Long-run behavior of expectations

Low income High income
Benchmark Affective model Benchmark Affective model
(v; =0) (estimates) (v; =0) (estimates)
PP, 0 —0.316 0 —0.148
Long-run expectation, E7 (%) 10.69 5.14 6.40 3.63
(0.09) (0.10)
Difference from benchmark (pp) —5.55"* —2.77**
(0.67) (0.40)
Sample mean of expectations (%) 5.17 3.65
Long-run pass-through of inflation 0.97 0.47 0.96 0.54
Half-life of beliefs (months) 2.70 1.09 3.92 2.06
Change in IE; (pp) after a one-SD change in the affective state
Deterioration +0.36 +0.23
Improvement —0.32 —0.20
Asymmetry (deterioration — |improvement|) 0.045** 0.026**
(0.005) (0.004)
Limit as ¢j¢ — —1 (= agj + py;T) 2.42 1.04
Stability bound on ;¢ 0.29 0.19

Notes: Evaluated at the estimates of Table 2 (current fundamentals excluded), with p = 0.9928, inflation
at its sample mean of 3.58 percent and the affective state at each group’s mean. The benchmark sets
1; = 0 and keeps the other parameters unchanged. Pass-through is pvy;/[1 — p(1 — 7;)m;]; the half-life is
In0.5/In[p(1 — ~;)m;]. Standard errors in parentheses, by the delta method from the covariance matrix
of Table 2, treating 7 and ¢; as given. With current and future fundamentals excluded, the long-run
expectations are 5.14 and 3.63 percent, the differences from the benchmark —5.28 and —2.77 percentage
points, and the asymmetries 0.035 and 0.018. ** p < 0.01. Statistics that refer to both income groups
jointly (tests, ratios, differences, log-likelihoods and observations) are reported in the low-income column.

(a) Varying the affective state (b) Varying the sensitivity

Long-run expected inflation (%)

0.00 0.25 0.50 075 1.00 15 1.0 05 0.0
Affective state ¢ Affective sensitivity Y

= Affective model = = Limited attention Income group == High == Low

Figure 3: Long-run expected inflation, the affective state and affective sensitivity
Notes: Long-run expectation (11) for each income group, evaluated at its estimates of a; and ; (Table 2)
with inflation at its sample mean of 3.58 percent. Panel (a) varies the affective state with ¢; at its estimate;
dashed lines are the limited-attention benchmark (¢; = 0). Panel (b) varies the affective sensitivity with ¢
at each group’s mean; the vertical line is the benchmark. Values outside 015 percent are not plotted.
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6.6 Robustness

Could the results be an artefact of the estimator, of common shocks, of the timing of senti-
ment, of the construction of the affective measure or of how the sample is cut? We examine
each possibility in turn; the case in which affect also acts on current inflation is taken up in

Section 7.

6.6.1 Estimation method and first-stage uncertainty

Appendix Table A.6 compares the maximum-likelihood estimates with those from nonlinear
GLS and Bayesian estimation. Nonlinear GLS yields the same point estimates and standard
errors. The Bayesian posterior means differ from the maximume-likelihood estimates by at
most 0.005, so the support for H3 does not depend on asymptotic normality, and ¥,y < ¥nign
in every posterior draw under both measures. The residual standard deviation of the low-
income group is approximately 1.5 times that of the high-income group, and a likelihood-
ratio test rejects a common residual variance (LR = 101.9), which supports the use of
group-specific variances.

The moving-block bootstrap described in Section 5.1, which accounts for the estimation
of non-fundamental sentiment, yields standard errors of 0.142 and 0.082 with the baseline
measure (0.147 and 0.088 with the extended measure), somewhat larger than the HAC stan-
dard errors. The 95 percent intervals, [—1.021, —0.480] and [—0.437, —0.139], nevertheless
remain below zero, and the low-income sensitivity exceeds the high-income sensitivity in

absolute value in all 499 bootstrap replications under both measures.

6.6.2 Common time-varying shocks

Shocks common to both income groups, such as changes in the inflation regime or financial
crises, may affect expectations independently of the affective channel and may be reflected
in the estimated sensitivities. Appendix Table A.10 therefore adds a fixed effect for each
calendar year. Both sensitivities remain negative and significant at the 0.1 percent level and
increase in absolute value, to —1.146 for low-income and —0.822 for high-income households
with the baseline measure, while the ratio between them declines from 2.59 to 1.39. The
extended measure yields the same pattern (—1.078 and —0.788, ratio 1.37). Because p
remains fixed at the persistence of realized inflation, the year effects absorb common shocks
without altering the perceived persistence of inflation. Two conclusions follow. First, the
increase in both sensitivities after controlling for common shocks is inconsistent with the view
that sentiment merely proxies for aggregate conditions: once low-frequency co-movement

is removed, the sensitivities are identified from within-year variation in mood. Second,
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although the ratio is smaller, indicating that common shocks account for part of the difference
between the groups, the income gradient survives: equality of the two sensitivities is rejected
(t = —3.78). Since year effects are not implied by the theory, the specification without them
remains the baseline.

Appendix Table A.11 compares four specifications, with and without sentiment and with
and without year effects. With the baseline measure, including sentiment reduces the sum of
squared residuals by 13.4 percent without year effects and by 14.2 percent with them. Both
information criteria favor the specifications with sentiment. The BIC, which penalizes the
year parameters more heavily, favors the primary model, whereas the AIC favors the year-
effects specification with sentiment. The primary model is retained because it corresponds
directly to the theory and is preferred by the BIC.

6.6.3 Construction of non-fundamental sentiment

The measure of the affective state involves two choices: whether the effects of the fundamen-
tals are common to both income groups, and which level the residual is centred on. Appendix
Table A.12 varies both. Allowing every slope of the decomposition to differ by income group
leaves the estimates virtually unchanged: with current fundamentals excluded, the sensi-
tivities are —0.644 and —0.237, against —0.621 and —0.240 in the baseline. Centring the
residual on the pooled mean instead of each group’s own mean assigns both groups the same
average level of affect (0.562), so that only the variation of sentiment around this common
level differs between them. The sensitivities remain negative and significant, at —0.545 and
—0.262 with the baseline decomposition, and the ratio declines from 2.59 to 2.08. Equality
of the two sensitivities is still rejected in every specification (¢ between —3.91 and —5.22).
The income gradient in affective sensitivity is therefore not a consequence of the lower aver-
age sentiment of low-income households or of the restriction that fundamentals affect both

groups equally.

6.6.4 Timing of sentiment and the Kalman restriction

Because sentiment and expected inflation are reported in the same interview, part of their co-
movement could run from expected inflation to sentiment. Two checks address this concern.
Replacing current sentiment by its value in the previous month, which is predetermined
with respect to the current forecast, leaves the sensitivities almost unchanged (—0.575 and
—0.231, ratio 2.49). Instrumenting current sentiment with its own lags, in a control-function
version of the maximume-likelihood estimator and by two-stage least squares on the structural

equation, does not reject the exogeneity of sentiment (likelihood-ratio p = 0.19 for the control
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function; Wu-Hausman p-values between 0.14 and 0.67), the instruments are strong (first-
stage F' above 250), and the instrumented sensitivities, —0.60 and —0.24, are close to the
baseline. The estimated affective channel is therefore not an artefact of reverse causality
within the interview.

The structural equation imposes o, + ag; = p, a restriction of the Kalman weighted
average that the model shares with the limited-attention benchmark. In the unrestricted
reduced form (16), estimated by OLS, the sum is 0.98 for high-income households (t =
—0.36 against p) but 1.27 for low-income households (¢ = 4.94), so the weighted-average
structure describes high-income households more closely. The restriction does not drive the
income gradient. Because 1¢; = [1;/aq; is exactly identified, it can be computed without
the restriction: the unrestricted estimates are —1.04 (0.12) for low-income and —0.21 (0.16)
for high-income households, so the low-income sensitivity is larger, not smaller, when the

restriction is relaxed.

6.6.5 Comparison with consumer sentiment

Appendix F reports all estimates with the unadjusted consumer sentiment index in place
of non-fundamental sentiment. The comparison shows how much of the estimated affective
effect could be attributed to the information contained in sentiment. With consumer sen-
timent, the sensitivities are —0.706 for low-income and —0.268 for high-income households
(Table A.8). Removing the component explained by current fundamentals therefore retains
approximately 88 percent of the low-income sensitivity and 90 percent of the high-income
sensitivity, and removing the component explained by current and future fundamentals re-
tains approximately 82 and 89 percent of the values estimated with consumer sentiment on
the same sample. The ratio between the groups changes little, from 2.63 to 2.59 and 2.49,
and the explanatory power of the expectation equation is unchanged (R?* of 0.729 and 0.870
with consumer sentiment against 0.731 and 0.871 with non-fundamental sentiment).

These results are difficult to reconcile with a purely informational interpretation of the
sensitivities. If sentiment mattered only because it summarized economic information, re-
moving its fundamental component would have reduced the estimated sensitivities substan-
tially and narrowed the difference between the groups. Neither outcome is observed. The
estimated sensitivities therefore reflect the affective component of sentiment rather than its
informational content, in line with evidence that sentiment contains a component unrelated
to fundamentals that predicts household behavior (Souleles 2004; Ludvigson 2004).
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6.6.6 Demographic and socioeconomic subgroups

The analysis next examines whether the income gradient holds within demographic groups.
Subgroup sentiment is purged of fundamentals as in (19)—(21), and all subgroups of a specifi-
cation are estimated jointly; the estimates are reported in Appendix E. Dividing each income
group by marital status and sex (Table A.3), affective sensitivity is negative and significant in
all eight subgroups (H2). The income gradient is clearest among married households, where
low-income women and men are both considerably more sensitive than their high-income
counterparts (H3); among single households and between women and men the differences

are less systematic.

7 An Extension: Affect on Both Channels

The framework places affect on the recall of the previous belief. A natural extension lets
affect also shape how current inflation is weighed.!” Evidence on feelings as information
and on the affect heuristic suggests that a household’s affective state may color its overall
judgment rather than one of its inputs (Schwarz and Clore 1983; Finucane et al. 2000; Slovic
et al. 2007), and in the Kalman cycle the projection of the updated belief, like the recall
of the previous one, is made under the affective state of date t. If affect conditions this
projection, E; ¢(m41) = p(1+1;¢:+)E; +(7m:), the updating equation becomes the two-channel
model

E; ¢ (m41) = P(l + %szt) [(1 — %) Ei¢—1(m) + ”YﬂTt} + Ui a1, (25)

in which the affective multiplier scales both the previous belief and current inflation, with
effective weights P}“(¢) = p(1 — 7;)(1 +1;¢) and I}(¢) = py;(1 + ;).

Proposition 4 (Affect on both channels). In the two-channel model (25), with p > 0,
0 <7; <1 and; <0, a more favorable affective state lowers both effective weights while
the relative weight on current inflation remains equal to ~y;; Proposition 2 and Remarks 1-2

hold unchanged; and, within the stable region, expectations converge to

geTC _ Qi+ Py T

W1 — , =1 D, 26
’ 1= p(1 —;)m; mg =1+ vig (26)
which is increasing and convex in m;.
Proof. Direct from (25), following the steps of Propositions 1 and 3. [

"The two-channel model is the subject of ongoing work by the authors; this section presents its main
structure and estimates.

33



Table 7 reports maximum-likelihood estimates of (25), with a group intercept, obtained
with the same data and methods as in Section 6. Affective sensitivity is negative and
significant in both income groups, the limited-attention benchmark is rejected (LR = 136.03),
and low-income households remain the more sensitive group: the sensitivities are —0.451 and
—0.198, a ratio of 2.27, and their equality is rejected (t = —4.73; HAC t = —3.81). The
affective channel again lowers long-run expectations well below the benchmark, to 5.15 and
3.63 percent. The income gradient in affective sensitivity therefore does not depend on where

affect enters the updating cycle.

Table 7: The two-channel model: maximum-likelihood estimates

Current fundamentals Current and future
excluded fundamentals excluded
Low income High income Low income High income
Affective sensitivity (1) —0.451** —0.198** —0.429** —0.195**
(0.046) (0.028) (0.044) (0.028)
[0.081] [0.055] [0.083] [0.054]
Weight on inflation (v;) 0.263** 0.173** 0.263** 0.171**
(0.030) (0.025) (0.031) (0.025)
Ratio |[¢1ow|/|VHign| 2.27 2.20
(0.40) (0.38)
Equality ¢ (HAC t) —4.73** —4.49**
(—3.81) (—3.48)
LR statistic against 1); = 0 136.03** 132.67*
E;’TC (benchmark) 5.15 (9.18) 3.63 (6.08) 5.15 (8.97) 3.64 (6.08)

Notes: * p < 0.05, ** p < 0.01. Estimates of (25) with a group intercept; both income groups are
estimated jointly. Standard errors from the inverse Hessian in parentheses, Newey—West HAC standard
errors (12 lags) in brackets. p = 0.9928. Long-run expectations follow (26), with benchmark (¢; = 0)
values in parentheses. Statistics that refer to both income groups jointly (tests, ratios, differences, log-
likelihoods and observations) are reported in the low-income column.

8 Conclusion

Low-income households report higher inflation expectations than high-income households
and bear a larger share of the costs of inflation. This paper has examined whether the way
these households update their expectations reflects their affective evaluations of the econ-
omy, in addition to differences in their information. Because consumer sentiment combines
both, the affective state was measured by its non-fundamental component, which captures
households’ economic mood, the optimism or pessimism that observable economic conditions

do not explain. This study extended the limited-attention model so that a household’s affec-
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tive state conditions the recall of its previous belief, while new information enters as in the
benchmark. Because the extension nests the standard model, the relevance of the affective
channel is determined empirically rather than assumed.

The evidence supports the affective channel. A more favorable affective state reduces the
persistence of previously formed beliefs in both income groups, and low-income households
are about two and a half times as sensitive as high-income households. The difference in-
creases rather than disappears when both groups are evaluated at the same level of affect,
indicating a difference in the responsiveness of beliefs to affect rather than merely a difference
in the level of affect. Excluding the affective channel worsens model fit substantially, because,
given the high persistence of inflation, the benchmark model cannot account for the compar-
atively weak persistence of beliefs. An extension in which affect scales the whole updated
belief, the previous belief and current inflation alike, yields the same income gradient. These
findings hold whether sentiment is purged of current fundamentals only or of current and fu-
ture fundamentals, and they are robust across estimators, to autocorrelation-robust inference
and first-stage estimation uncertainty, to year fixed effects and within demographic groups.
With the unadjusted sentiment index, the sensitivities are approximately one-seventh larger
and the ranking of the groups is the same.

Two implications follow. For the study of expectations, affect is not merely a correlate of
beliefs but part of the process through which they are updated, operating on a margin, the
persistence of previously formed beliefs, that is distinct from attention to new information.
Models that allow only for limited attention will therefore attribute to informational differ-
ences part of an income gradient that reflects differences in affect. For monetary policy, the
expectations of low-income households are the most responsive to fluctuations in sentiment.
Communication that addresses households’ evaluations of the economy, and not only their
information about inflation, is therefore likely to be most effective for the households whose
expectations are least anchored.

The analysis is subject to several limitations. Non-fundamental sentiment is an indirect
measure of the affective state. It removes the information contained in observable current
and future macroeconomic conditions, but private information about households’ own cir-
cumstances cannot be removed in the same way, and a direct survey measure of affect would
provide a sharper test. The model is estimated on income-group averages of a repeated
cross-section and abstracts from heterogeneity within groups; the rotating panel component

of the survey would allow the mechanism to be examined at the household level.
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Appendix

A Derivation of the Posterior Belief

This appendix derives the updating rule (4) and the structural equation (6) from the four
building blocks of the framework: the perceived law of motion (1), the noisy signal (2), the

stored forecast and the affect-conditioned recall (3).

Step 1: the stored forecast. At the end of period ¢t — 1 the household holds a posterior

belief about m;_; with mean E;; ;(m_;) and variance o?.

7. Projecting it with the law of

motion gives its forecast of current inflation,
_ 2 2 2 2
Ei,tfl(ﬂ—t) = pEm,1<7Tt,1), Uprior,j =p O'j + O-f' (Al)
This is the forecast reported in the survey of period ¢t — 1.

Step 2: the recalled prior. At date t the household recalls its stored forecast under its

current affective state (Assumption 3),
P =By a(m) = (14 ¥i600) Bipoa (). (A.2)

The affective state shifts the mean of the prior but not its variance: it conditions how much
of the previous belief is carried forward, not how uncertain the household is about it. The

prior distribution is therefore
prior 2
Uy | Iz}tfla ¢i,t ~ N(,ui,t ) O-prior,j)' (A3>
Step 3: the likelihood of the signal. Given 7, the signal (2) is Gaussian,
Sz‘ﬂg | Ty N(']Tt, U?,j)‘ (A4>

The affective state does not enter the likelihood, so the signal is read as observed.

Step 4: Bayes’ rule and the Kalman gain. Because the prior (A.3) and the likelihood
(A.4) are both Gaussian, the posterior is Gaussian with precision equal to the sum of the

prior and signal precisions and mean equal to the precision-weighted average of the prior
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mean and the signal,

2
oS rior _ g rior,j
Pt = (L= ) ™ vy sis = (A.5)

.
Oprior,j 1 0c,j

The gain lies in the unit interval and depends only on the relative precision of the signal.

2
€,J

iterating this recursion

As 037]» — 0 the signal is perfectly informative and v; — 1; as ¢
2 .

uninformative and 7; — 0. The belief variance evolves as 07 = 7; 02 ;;

converges to a unique steady state, and the gain evaluated at the steady-state variance is

— oo the signal is

constant over time and specific to each income group. This steady-state gain is the parameter
7; estimated in the paper. Writing E; ,(m;) = ,uE?St and adding and subtracting the prior

mean yields the innovation form (4).

Step 5: the posterior belief and the forecast. Substituting the signal (2) and the
recalled prior (A.2),

Eio(me) = (1= 7;) (1 + 9i0) By (me) + V5 T + Y€t (A.6)
~- ~—~ ~——
weight on the previous belief weight on inflation  signal noise

which is (5). Projecting with the law of motion, E;;(m41) = pE;(m), gives the structural
equation (6). Affect enters only through the first component, so that it governs the persis-
tence of beliefs, while the gain ~;, which governs attention to new information, is determined
by the precision of the signal alone. The signal noise has mean zero and averages out when

beliefs are aggregated within an income group (Section 3.7).

B Estimation Details

B.1 Starting values and numerical optimization

The likelihood need not be globally concave, so the optimizer could stop at a local max-
imum. The parameters are initialized at economically plausible values on the rescaled
sentiment scale: ~; = 0.3, inside the required interval (0,1); 1; = —1, consistent with
the sign of Proposition 1; and «p; = 2. Inflation persistence is fixed at p = 0.9928, the
coefficient of an AR(1) regression of year-over-year CPI inflation. To check that the re-
ported estimates are a global maximum, the optimization is repeated from a nine-point grid
with v; € {0.15,0.30,0.45} and v; € {—-0.3,—1,—2}. For the pooled model the grid is
v € {0.1,0.2,0.3} and ¢ € {—0.5,—1, —1.5}. Convergence to the same log-likelihood from

every start is taken as evidence of a global maximum.
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B.2 Standard errors and hypothesis tests

Standard errors are obtained from the inverse of the negative Hessian of the log-likelihood
at é,
A1—1

V(0) = [ V(0) (A.7)

Because estimation is joint across the two groups, this matrix covers all parameters of both

groups. Autocorrelation-robust standard errors use the sandwich

L

Virc = V { 3 ( — LLL) S g g,’H] V. L=12 (A.8)
t

l=—L

where ¢; is the sum over both groups of the scores of month ¢ (Newey and West 1987). For

a linear restriction RA = r, the Wald statistic
W = (R —r)[RV R] (RO —r) (A.9)

is asymptotically x? with degrees of freedom equal to the number of restrictions. It is
used for Hy : ¢Yrow = Ymign (Proposition 2) and for Hy : ¥row = Ymigh = 0 (Remark 2).
Functions of the parameters, such as the sensitivity ratio, the effective weights and the

long-run expectation, are tested by the delta method.

B.3 Robustness estimators

Nonlinear GLS and the residual variance. The baseline likelihood (22) allows a sep-
arate residual variance for each group. Nonlinear generalized least squares minimizes the
weighted sum of squares Y. 0,2 >, (Ej (1) — uﬂ(@))Q and updates the group variances
from the residuals until they converge, and therefore reproduces the point estimates; its
covariance matrix is (J'W.J)™', where J is the Jacobian of the conditional mean and W
the diagonal matrix of inverse variances. For the eight-subgroup specifications the variances
are held at their maximum-likelihood values (two-step feasible GLS). Imposing a common
variance ooy = Onigh 1S tested against the baseline by a likelihood-ratio test with one degree

of freedom.

Bayesian estimation. The posterior combines the Gaussian likelihood with weakly infor-

mative priors,

p(0 | data) o exp{l(6)} x HBeta(ﬂyj; 2,2) x [ N (¥;:0,2%) x [] N(w;50,5%).  (A.10)

J J J
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The Beta(2,2) prior keeps v, inside (0,1) without favoring either boundary. The prior on
1; is centered at the null of Remark 2, not at the sign predicted by Proposition 1, so that
the posterior reflects the data rather than the hypothesis under test. The group-specific
error standard deviations are fixed at their maximum-likelihood values, and p is fixed at
0.9928. Draws are generated by a random-walk Metropolis—Hastings sampler with proposal
covariance 2.38%/d times the inverse Hessian of the maximum-likelihood fit, where d is the
number of sampled parameters (three per group). The sampler runs 40,000 iterations and

discards the first 8,000; convergence is assessed from effective sample sizes.

Moving-block bootstrap. Calendar months are resampled in blocks of twelve consec-
utive months (499 draws). In every draw the decomposition regression (19) (or (21)) is
re-estimated on the resampled months, non-fundamental sentiment is rebuilt, and the model
is re-estimated, so that the bootstrap distribution accounts for the first-step estimation of

the affective measure.

Year fixed effects. Let D;, = 1]t € 7] indicate that month ¢ falls in calendar year 7.
The year effect in (23) is 0; = ZLQ 0:D; r, with the first year normalized to zero. This
adds 47 parameters for the 48 years in the sample. For given (v;,;,0;), the intercepts and
year effects are obtained by weighted least squares, and the likelihood is maximized over the

remaining parameters (profile likelihood).

Model fit. Four nested specifications, with and without sentiment and with and without
year effects, are compared by the sum of squared residuals and by AIC = nlog(SSR/n) + 2k
and BIC = nlog(SSR/n) + klogn, where k is the number of mean parameters.

B.4 Software

All estimation was carried out in R. Maximum likelihood uses direct numerical optimiza-
tion of the Gaussian log-likelihood (optim, BFGS), with Hessians and score matrices from
numDeriv; nonlinear GLS uses iterated feasible weighted least squares, and Bayesian estima-
tion a custom Metropolis—Hastings sampler with Hessian-scaled proposals. A single script

reproduces every table.
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C Decomposition of Consumer Sentiment and Fore-

cast Accuracy

This appendix reports the decomposition regressions of Section 4.5 (Table A.1), the resulting
fundamental and non-fundamental components (Figure A.1) and the accuracy of inflation
expectations by income group discussed in Section 4.6 (Figure A.2). These results do not

depend on the model of expectation formation.
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Table A.1: What explains consumer sentiment? The decomposition regression

Current Current and future
fundamentals fundamentals
(1) (2)
High-income group (amigh — aLow) 0.1070** 0.1069**
(0.0135) (0.0109)
Current fundamentals
Unemployment rate (u;) —0.0168"* —0.0138"*
(0.0044) (0.0050)
CPI inflation () —0.0134** —0.0121*
(0.0022) (0.0042)
Real disposable income growth (Ay;) 0.0087** 0.0103**
(0.0028) (0.0019)
Stock return (r§tock) 0.0007** 0.0003
(0.0002) (0.0002)
Gasoline inflation (7§*) 0.0004 0.0001
(0.0004) (0.0004)
Industrial production growth 0.0062**
(0.0011)
Future fundamentals (next twelve months)
CPI inflation (m¢y12) 0.0010
(0.0027)
Change in unemployment (w12 — ut) 0.0085
(0.0050)
Industrial production growth 0.0051**
(0.0014)
Real disposable income growth 0.0068"*
(0.0019)
Stock return —0.0006**
(0.0002)
R? 0.521 0.638
R?, group-specific slopes 0.524
Observations 1,144 1,140

Notes: * p < 0.05, ** p < 0.01. Newey and West (1987) standard errors with 12 lags in parentheses.
Constants are not reported. Coefficients are reported to four decimals because the regressors are in
percent while sentiment is on the [0,1] scale. Growth rates and returns are twelve-month percentage
changes. Column (1) corresponds to (19); column (2) corresponds to (21), whose sample ends in August
2025 because twelve-month-ahead values are required. The second R? allows every slope to differ by

income group.
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Figure A.1: Decomposition of consumer sentiment into fundamental and non-fundamental

components

Notes: Michigan Survey of Consumers and FRED, monthly, February 1978 to September 2025. Each panel
plots group consumer sentiment (ICS, rescaled to [0, 1], grey line), its fundamental component (fitted value
from regression (19); dashed line), and its non-fundamental component (residual plus the group mean, (20);
red line). The red shading shows the deviation of non-fundamental sentiment from the group mean (dashed
grey line; 0.51 for low-income and 0.62 for high-income households). Fundamentals explain 52 percent of the
variation in sentiment (Table A.1). Grey bands are NBER recessions.
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Figure A.2: Income and the accuracy of inflation expectations
Notes: Michigan Survey of Consumers and FRED, monthly, February 1978 to August 2025 (570 months per
group). The forecast error is realized CPI inflation over the following twelve months minus expected inflation;
negative values indicate that households expected more inflation than materialized. (a) Mean forecast bias.
(b) Mean squared forecast error. Error bars are 95% confidence intervals based on Newey-West standard
errors with 12 lags.
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D Descriptive Statistics by Demographic Group

Table A.2 reports descriptive statistics for the eight subgroups used in Section 6.6.6. The
pattern in Table 1 holds within each subgroup. Every low-income subgroup reports higher
expected inflation (4.37 to 5.94 percent) than every high-income subgroup (3.43 to 3.89
percent), together with lower sentiment (0.484 to 0.561, against 0.580 to 0.642). Married
low-income women report the highest expected inflation (5.94 percent) and the lowest sen-
timent (0.484). The number of responses ranges from 5,960 (high-income single women) to
38,656 (high-income married men), corresponding to approximately 10 to 68 respondents per
subgroup and month, so that the averages for the smaller subgroups are less precise. Purg-
ing current fundamentals lowers the standard deviation of sentiment by 9 to 18 percent, and

adding future fundamentals lowers it further, while the mean is unchanged by construction.

Table A.2: Descriptive statistics by income, marital status and sex

Low income High income

Married Single Married Single
Female Male Female Male Female Male Female  Male
1 @ ® @ 6 ® @

Responses 12,831 12,767 30,116 16,788 27,286 38,656 5,960 9,599
Months 570 570 570 570 570 570 566 570
Expected inflation (%)

Mean 5.94 4.55 5.47 4.37 3.89 3.43 3.84 3.53

SD 2.76 2.16 2.22 2.13 1.99 1.82 2.61 2.13
Sentiment (¢)

Mean 0.484 0.516 0.490 0.561 0.589 0.636 0.580 0.642

SD 0.097 0.103 0.086 0.098 0.114 0.109 0.151 0.129
Non-fundamental sentiment, SD

Current fundamentals excluded 0.082 0.091 0.072 0.087 0.093 0.090 0.137 0.116

Current and future fundamentals excluded 0.077 0.086 0.064 0.080 0.080 0.076 0.129 0.106

Notes: Responses are the individual survey responses in each subgroup; months are the subgroup-month
averages used in estimation. Means and standard deviations are computed over the monthly subgroup
averages. Sentiment is the rescaled ICS of Table 1. The last two rows report the standard deviation of
non-fundamental sentiment, purged of current fundamentals and of current and future fundamentals with
slopes common to all subgroups; its mean equals that of sentiment by construction.
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E Additional Robustness Tables

Table A.3: Affective sensitivity QZJj by income, marital status and sex

Non-fundamental sentiment

Current fundamentals Current and future
excluded fundamentals excluded
Low income High income Low income High income
(1) (2) 3) (4)
Married
Females —1.222%* —0.672** —1.182** —0.661**
(0.121) (0.072) (0.119) (0.070)
Males —1.474** —0.293** —1.407** —0.287**
(0.114) (0.041) (0.111) (0.040)
Difference 0.252 —0.379** 0.225 —0.374**
(0.166) (0.082) (0.163) (0.081)
Low — high income, females —0.550** —0.520**
(0.141) (0.138)
Low — high income, males —1.181** —1.120**
(0.121) (0.118)
Single
Females —0.890** —1.813** —0.862** —1.796**
(0.088) (0.178) (0.087) (0.181)
Males —1.162** —0.937** —1.083** —0.922**
(0.096) (0.089) (0.093) (0.088)
Difference 0.272* —0.876** 0.221 —0.875**
(0.130) (0.199) (0.127) (0.201)
Low — high income, females 0.923** 0.934**
(0.199) (0.201)
Low — high income, males —0.225 —0.161
(0.131) (0.128)

Notes: * p < 0.05, ** p < 0.01. Maximum-likelihood estimates of ¢; from (15); standard errors in
parentheses. Subgroup sentiment is purged of current fundamentals (columns 1-2) or of current and
twelve-month-ahead fundamentals (columns 3-4), with slopes common to all subgroups, and each sub-
group’s mean is added back, as in (19)—(21). All eight subgroups are estimated jointly, each with its
own aygj, v; and residual variance, and with p fixed at 0.9928; nine starting values converged to the same
negative log-likelihood (8075 in columns 1-2). Difference is females minus males, with standard errors
from the joint covariance matrix. Married households are those coded married or living with a partner
(MARRY = 1); single households are those divorced or separated, widowed or never married (MARRY
= 3-5). High-income single women have a median of 9 respondents per month; their estimate implies an
affective multiplier below zero at the subgroup’s mean sentiment and should be interpreted with caution.
Statistics that refer to both income groups jointly (tests, ratios, differences, log-likelihoods and observa-
tions) are reported in the low-income column.
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Table A.4: Affective sensitivity QZJJ' by income and education

Non-fundamental sentiment

Current fundamentals excluded Current and future fundamentals excluded

Low High Low — high Low High Low — high
income income income income income income
(1) (2) (3) (4) (5) (6)
Low education —0.890** —2.332%* 1.442%* —0.828** —2.894** 2.066**
(0.091) (0.295) (0.309) (0.087) (0.445) (0.453)
Higher education —0.765** —0.224** —0.541** —0.713** —0.222** —0.491**
(0.076) (0.035) (0.083) (0.073) (0.034) (0.081)

Notes: * p < 0.05, ** p < 0.01. Maximum-likelihood estimates of ¢; from (15); standard errors in
parentheses. Education follows the survey codebook: low education is a high-school diploma or less
(EDUC = 1-3) and higher education is some college or more (EDUC = 4-6). The four subgroups are
estimated jointly with p fixed at 0.9928 and subgroup-specific residual variances; differences use the joint
covariance matrix. All estimated gains lie in the unit interval (9; between 0.15 and 0.68). High-income
households with low education have a median of 17 respondents per month; their estimate implies an
affective multiplier below zero at the subgroup’s mean sentiment and should be interpreted with caution.

Table A.5: Affective sensitivity Qﬁj by income, education and sex

Non-fundamental sentiment

Current fundamentals excluded Current and future fundamentals excluded

Low income High income Low income High income

(1) (2) (3) (4)

Low education

Females —0.925** —1.710** —0.839** —1.680**
(0.101) (0.217) (0.096) (0.202)

Males —1.346** —1.464** —1.288"* —1.429**
(0.108) (0.141) (0.104) (0.183)

Difference 0.421** —0.246 0.449** —0.251
(0.148) (0.259) (0.141) (0.273)

Higher education

Females —1.151** —0.655"* —1.100** —0.631**
(0.103) (0.069) (0.102) (0.067)

Males —1.017** —0.253** —0.953** —0.251**
(0.093) (0.036) (0.090) (0.036)

Difference —0.134 —0.402** —0.147 —0.380**
(0.139) (0.078) (0.137) (0.076)

Notes: * p < 0.05, ** p < 0.01. Maximum-likelihood estimates of v, from (15); standard errors in
parentheses. The eight subgroups are estimated jointly with p fixed at 0.9928 and subgroup-specific
residual variances. Difference is females minus males, with standard errors from the joint covariance
matrix. Education is defined as in Table A.4. Nine starting values converged to the same negative
log-likelihood (8573 in columns 1-2). All estimated gains lie in the unit interval. The two high-income,
low-education subgroups have medians of 8 and 11 respondents per month.
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Table A.6: Structural estimates by nonlinear GLS and Bayesian estimation

Non-fundamental sentiment

Current fundamentals excluded

Current and future fundamentals excluded

Pooled Low High Pooled Low High
sample income income sample income income
(1) (2) (3) (4) (5) (6)
Affective sensitivity (;)
Maximum likelihood —0.244**  —0.621** —0.240** —0.238**  —0.585** —0.235**
(0.038) (0.068) (0.037) (0.037) (0.065) (0.036)
NLGLS —0.244**  —0.621** —0.240** —0.238**  —0.585** —0.235**
(0.038) (0.068) (0.037) (0.037) (0.065) (0.036)
Bayesian —0.248**  —0.624** —0.244** —0.242**  —0.590** —0.238**
(0.038) (0.068) (0.037) (0.037) (0.065) (0.036)
ML, block bootstrap —0.621** —0.240** —0.585** —0.235**
(0.142) (0.082) (0.147) (0.088)
Ratio |wLow|/‘wHigh|
Maximum likelihood 2.59 2.49
(0.49) (0.47)
NLGLS 2.59 2.49
(0.49) (0.47)
Bayesian 2.62 2.53
(0.51) (0.49)
Pr(¢Low < ¥Hign), Bayesian 1.00 1.00
1.00 1.00

YLow < YHigh, share of bootstrap draws

Notes: * p < 0.05, ** p < 0.01. Standard errors in parentheses; Bayesian rows report posterior means
and posterior standard deviations, and the bootstrap row reports the standard deviation of the bootstrap
distribution. p is fixed at 0.9928 in all columns. With a single group, NLGLS has no cross-group
variance structure and reproduces the maximum-likelihood estimates. The standard error of the ratio
is computed by the delta method for ML and NLGLS and from the posterior draws for the Bayesian
rows. The samplers ran 40,000 iterations (8,000 discarded) and hold the residual standard deviations
at their maximum-likelihood values; acceptance rates are 27.5-27.6 percent for the income groups and
31.6-32.1 percent for the pooled sample. The block bootstrap resamples twelve-month blocks of calendar
months (499 draws) and repeats both the decomposition regression and the estimation in every draw;
its 95 percent intervals are [—1.021, —0.480] and [—0.437, —0.139] for 1oy and Ymign ([—0.985, —0.441]
and [—0.462, —0.132] with current and future fundamentals excluded). A likelihood-ratio test rejects a
common residual variance for the two groups (LR = 101.9, p < 0.001). Statistics that refer to both income
groups jointly (tests, ratios, differences, log-likelihoods and observations) are reported in the low-income
column.
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F Results with Consumer Sentiment

This appendix reports the estimates obtained when the unadjusted Index of Consumer Sen-
timent, rescaled as in (18), is used as the measure of the affective state in place of non-
fundamental sentiment. With consumer sentiment, the pooled sensitivity is —0.266, and the
sensitivities are —0.706 for low-income and —0.268 for high-income households, a ratio of
2.63 (Table A.8). All conclusions of Section 6 hold with this measure. The sensitivities are
approximately one-seventh larger than with non-fundamental sentiment, which is consistent
with a small informational component in consumer sentiment. Table A.9 compares the esti-
mates across all sentiment measures, including the decomposition with group-specific slopes
(footnote 13).
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Figure A.3: Expected inflation and consumer sentiment (ICS), by income group
Notes: Michigan Survey of Consumers, monthly, February 1978 to September 2025. Each point is a monthly
group average of one-year-ahead expected inflation plotted against the group’s rescaled Index of Consumer
Sentiment, before the fundamental component is removed. Lines are least-squares fits by income group, with
95% confidence bands. The vertical axis is restricted to 1-9 percent, as in Figure 2.
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Table A.8: Structural maximum-likelihood estimates (consumer sentiment)

Consumer sentiment (ICS)

Pooled Low income High income
(1) (2) (3)

Structural parameters
Affective sensitivity (1;) —0.266** —0.706** —0.268**

(0.045) (0.074) (0.042)
Weight on current inflation (vy;) 0.104 0.166 0.134
Hypothesis tests
Hy:; = 0, LR statistic 37.84** 135.14**
Ratio |wLow‘/|wHigh| 2.63**

(0.50)

Hy: 10w = YHign, t-statistic —5.17**
R? 0.887 0.729 0.870
Observations 572 1,144

Notes: * p < 0.05, ** p < 0.01. Standard errors in parentheses. Column (1) estimates one common
(0,7, %) for all households; columns (2)—(3) estimate the two income groups jointly (n = 1,144), which
yields the cross-group covariance used for the hypothesis tests. p is fixed at 0.9928. The standard error
of the sensitivity ratio is computed by the delta method, and its stars test the ratio against one. A nine-
point multi-start check confirms the global optimum. The ratio and equality test use the delta method;
the two groups have separate parameters and variances, so their estimates are independent. Statistics
that refer to both income groups jointly (tests, ratios, differences, log-likelihoods and observations) are
reported in the low-income column.

Table A.9: Affective sensitivity with consumer sentiment (ICS) and non-fundamental senti-
ment

Non-fundamental sentiment

Current and future

Current fundamentals excluded fundamentals excluded
Consumer sentiment (ICS) Common slopes Group slopes Common slopes
Low High Low High Low High Low High
income income income income income income income income
ML —0.706** —0.268** —0.621**  —0.240** —0.644** —0.237** —0.585** —0.235**
(0.074) (0.042) (0.068) (0.037) (0.069) (0.036) (0.065) (0.036)
Share retained (%) 88 90 82 89
R2 0.729 0.870 0.731 0.871 — — 0.725 0.872
Observations 1,144 1,144 1,144 1,140

Notes: * p < 0.05, ** p < 0.01. Standard errors in parentheses. p is fixed at 0.9928 in all columns. The
share retained is the non-fundamental estimate as a percentage of the ICS estimate on the same sample.
The last two columns purge sentiment of current and twelve-month-ahead fundamentals, (21); because
future values are required, the sample ends in August 2025 (n = 1,140). R? is that of the structural
expectation equation (15), computed from the maximum-likelihood fitted values for each group; it is not
computed for the group-slopes construction. Statistics that refer to both income groups jointly (tests,
ratios, differences, log-likelihoods and observations) are reported in the low-income column.
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G Model Fit

Figure A.4 plots the affective contribution C;; defined in (24), the difference between the

fitted expectations of the affective model and the benchmark.
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Figure A.4: Affective contribution to fitted inflation expectations
Notes: Michigan Survey of Consumers, monthly, February 1978 to September 2025. The affective contri-
bution C;; in (24) is the fitted expectation of the affective model with non-fundamental sentiment (current
fundamentals excluded; Table 3, columns 3-4) minus the fitted expectation of the limited-attention bench-

mark with ¢); = 0 (columns 1-2), in percentage points. Both models are estimated by maximum likelihood
with p = 0.9928. The standard deviations are 0.43 (low income) and 0.19 (high income).

H Additional Robustness Results

This section reports the tables discussed in the robustness section of the main text.
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Table A.10: Structural estimates with and without year fixed effects

Non-fundamental sentiment

Current fundamentals excluded Current and future fundamentals excluded
No year FE Year FE No year FE Year FE
Low High Low High Low High Low High
income income income income income income income income
1) (2) (3) (4) (5) (6) (7) (8)
Structural parameters
Affective sensitivity (1) —0.621** —0.240** —1.146** —0.822** —0.585** —0.235** —1.078** —0.788**
(0.068) (0.037) (0.082) (0.069) (0.065) (0.036) (0.080) (0.067)
Weight on inflation (v;) 0.221** 0.156** 0.221 0.233 0.219** 0.153** 0.228 0.242
Hypothesis tests
Ratio |wLow‘/|wH1gh‘ 2.59 1.39 2.49 1.37
(0.49) (0.12) (0.47) (0.12)
Ho:YLow = YHigh, t-statistic ~ —4.96** —3.78%* —4.70** —3.46**
Model fit
Log-likelihood —1380.94 —1258.46 —1378.39 —1252.20
Observations 1,144 1,144 1,140 1,140

Notes: * p < 0.05, " p < 0.01. Standard errors in parentheses; the standard error of the ratio is computed
by the delta method. p is fixed at 0.9928 in all columns. Year FE adds one fixed effect per calendar year,
common to both groups, estimated by profile likelihood. Both income groups are estimated jointly, so
the tests, log-likelihood and number of observations refer to the two groups together. Each specification
was estimated from four starting values, which converged to the same log-likelihood. Statistics that refer
to both income groups jointly (tests, ratios, differences, log-likelihoods and observations) are reported in
the low-income column.

Table A.11: Model fit comparison

Non-fundamental sentiment

Current fundamentals excluded Current and future fundamentals excluded
Model k SSR AIC BIC SSR AIC BIC
No sentiment, no year FE 4 945.02 —210.60 —190.43 942.20 —209.24 —189.08
Sentiment, no year FE (primary) 6 81871 —370.73 —340.48 820.96 —362.27 —332.04
No sentiment, year FE 51 760.00 —365.85 —108.70 751.09 —373.67 —116.69
Sentiment, year FE 53  652.30 —536.68 —269.44 650.77 —533.11 —266.05

Notes: pis fixed at 0.9928 in every row; k counts the mean parameters; models are estimated by nonlinear
least squares; n = 1,144 for current fundamentals and n = 1,140 for current and future fundamentals;
AIC = nlog(SSR/n) 4+ 2k and BIC = nlog(SSR/n) + klogn.
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Table A.12: Affective sensitivity under alternative constructions of non-fundamental senti-

ment
Non-fundamental sentiment
Group mean (baseline) Pooled mean
(1) (2) (3) (4)
Panel A. Affective sensitivity (1;)
Low income High income Low income High income

Current fundamentals excluded

Common slopes —0.621** —0.240** —0.545** —0.262**
(0.068) (0.037) (0.060) (0.040)
Group slopes —0.644** —0.237** —0.563** —0.259**
(0.069) (0.036) (0.061) (0.039)
Clurrent and future fundamentals excluded
Common slopes —0.585** —0.235%* —0.517** —0.258**
(0.065) (0.036) (0.058) (0.039)
Group slopes —0.627** —0.226** —0.550** —0.248**
(0.068) (0.035) (0.061) (0.038)
Panel B. Hypothesis tests
Ratio Equality Ratio Equality
low/high t-statistic low/high t-statistic
Current fundamentals excluded
Common slopes 2.59** —4.96** 2.08** —3.91**
(0.49) (0.39)
Group slopes 2.71** —b5.22%* 2,17 —4.16**
(0.50) (0.41)
Current and future fundamentals excluded
Common slopes 2.49** —4.70** 2.00** —3.68**
(0.47) (0.38)
Group slopes 2.77** —5.25** 2.22%* —4.23**
(0.52) (0.42)

Notes: * p < 0.05, ** p < 0.01. Maximum-likelihood estimates; standard errors in parentheses. Ratio
low/high is |{row|/|[¢nign |, with a delta-method standard error and stars testing the ratio against one; the
equality ¢-statistic tests Ho: Yrow = ¥nigh. Common slopes estimate one effect of each fundamental for
both income groups, as in (19) and (21); group slopes let every effect differ by income group (footnote 13).
The residual of the decomposition is re-centred either on the group’s own mean sentiment (0.509 and
0.616) or on the mean sentiment of both groups together (0.562), which removes the difference in the
average level of affect between the groups. The two groups are estimated jointly with p fixed at 0.9928.
The common-slopes rows of columns (1)—(2) reproduce the income-group estimates of Table 2.
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