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Abstract

I show that if it is costly for households to process information about asset returns,
a model with ex-ante identical households features persistent inequality. The steady
state has a two-agent structure, with inequality maintained by a complementarity
between attention and wealth: wealthy households have stronger incentives to pay
attention to asset choices, and so earn higher returns than asset-poor households.
Fiscal expansions are less powerful in this model than in a standard model with
heterogeneous discount factors, because when an expansion causes poor households
to start saving, they also increase their attention. They therefore earn higher
interest rates, and so save even more, smoothing the windfall from the policy over
a longer time period. I provide evidence for this increase in attention using cross-
state variation in uncertainty about savings interest rates in the aftermath of the
2017 Tax Cuts and Jobs Act in the US. The effects of fiscal policy therefore depend
not just on the existence of inequality, but also on the cause of that inequality.
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1 Introduction

A recent literature has demonstrated that the effects of aggregate shocks are crucially
dependent on their distributional consequences (see Kaplan and Violante (2018) for a
review). Models in this literature often assume that inequality is driven by exogenous
factors/! but an empirical literature has highlighted a variety of forces contributing to
wealth inequality which plausibly respond to aggregate shocks, with heterogeneity in
asset returns a prominent example (e.g. Benhabib et al., 2019; Fagereng et al., 2020).
This raises a question: we know that the existence of wealth inequality matters for the
transmission of aggregate shocks, but does the source of that inequality matter? In
particular, does incorporating returns heterogeneity affect shock transmission in these
models?

In this paper I show that the source of inequality does matter. I develop a two-agent
New Keynesian (TANK) model in which wealth inequality is entirely due to returns het-
erogeneity, through an ‘attention trap’: a complementarity between wealth and asset
returns that emerges from optimal household decisions of how much attention to pay to
saving choices. Focusing on fiscal policy shocks, often the point of greatest difference be-
tween heterogeneous-agent and representative-agent models (Kaplan and Violante, 2018),
I show that debt-funded tax cuts have smaller and more persistent effects in this model
than in a comparable TANK model where inequality is driven by discount factor hetero-
geneity (as in Bilbiie et al., 2013).

This difference arises because the attention decisions that drive returns heterogeneity
are endogenous to fiscal policy. After a tax cut, low-wealth households increase their
saving. This leads them to pay more attention to their choice of savings product, as they
now have more to gain from discovering which products are offering the highest interest
rates - they have more ‘skin in the game’ (Arrow, 1987). The subsequent increase in
the interest rate faced by poor households pushes them to save even more, and so they
smooth the tax cut windfall over more periods than in the heterogeneous discount factor
model. The marginal propensity to consume (MPC) of poor households is therefore lower
in the attention trap model. I provide empirical evidence that attention does indeed
respond to fiscal policy in this way using cross-state variation in a survey-based measure

of uncertainty about savings interest rates in the aftermath of the 2017 Tax Cuts and
Jobs Act (TCJA) in the US.

'Some households are at their borrowing constraint in these models because they cannot access
financial markets (e.g. Bilbiie, 2008), because they are less patient than ‘saver’ households (e.g. Bilbiie
et al., 2013), or because they have received negative productivity shocks (e.g. Kaplan et al., 2018). In
two-agent models such as Bilbiie (2008) all households have zero wealth, but only some are on their Euler
equation. For simplicity I also refer to this heterogeneity as ‘wealth inequality’, as in this paper and the
heterogeneous-agent literature these households are unconstrained because of their liquid wealth.



The attention trap model differs from most TANK models in that households are
identical ex-ante, with the same preferences and access to asset markets. Building on
the representative-agent model in Macaulay (2020), households must decide how much
information to process before choosing between different savings products, some of which
offer higher interest rates than others. As in the literature on rational inattention (e.g.
Sims, 2003), I refer to this information processing as attention. Attention is costly, but
with more attention the household is more likely to identify which savings products are
offering the best interest rates.

This information problem generates persistent inequality because attention choices
depend on wealth. Wealthier households have more to gain from increasing their interest
rate because that higher rate operates over a larger pool of assets, and so they pay
more attention and earn higher rates (as in Arrow, 1987). If two households have slightly
different levels of wealth, the wealthier household will therefore experience higher interest
rates, and so will save more, than the less wealthy household. The difference in interest
rates acts just like the heterogeneous discount factors in Bilbiie et al. (2013), and as in
their model it leads to a steady state with two types of households, wealthy households
on their Euler equation and poor households against a borrowing constraint. The poor
households do not save, even in steady state, because they optimally pay no attention to
choosing between saving products and so face very low interest rates.

In fact, the steady state of this model is identical to that in a model where inequality
is maintained by heterogeneous discount factors. The two models also give the same
response to any shocks that are sufficiently small that all poor households remain at their
borrowing constraint. In that case, poor household attention remains at zero and they
continue to consume all of their income.

If, however, the fiscal expansion is sufficiently large that poor households temporarily
leave the borrowing constraint, the attention trap and heterogeneous discount factor
models diverge because the poor households in the attention trap model start to process
information. This reduces their MPC, and so the impact of the policy on output.

In addition, this interaction between fiscal policy and attention means that any fea-
tures of the environment that affect the costs and benefits of attention will also impact
the power of fiscal policy, through poor household attention decisions. Lower costs of
information about savings choices increase the attention poor households pay once their
saving is positive after a fiscal expansion. This further increases their interest rates and
reduces their MPCs, and accordingly reduces the impact of the fiscal expansion. Lower
taxes on asset income have a similar effect.

Finally, if the interest rates on offer become less dispersed, tax cuts will have even

smaller and more persistent effects on aggregate consumption. The highest interest rate



in the market in steady state is unchanged, because it is pinned down by the wealthy
household Euler equation. Lower dispersion therefore implies that the interest rate faced
by poor households is higher for any given level of attention, so there are stronger incen-
tives for poor households to save. They will start to save after a smaller fiscal stimulus,
and for a given stimulus they will save more than if rate dispersion is high. Despite the
fact that lower interest rate dispersion reduces the incentive to pay attention to savings
choices, the MPC of poor households is therefore lower when interest rate dispersion is
low, and fiscal policy will be weaker as a result.

The key mechanism of the paper is therefore that the attention of poor households rises
after large fiscal expansions. I provide evidence for this using cross-state heterogeneity in
the effects of the 2017 Tax Cuts and Jobs Act. Liu and Williams (2019) find that GDP
responds significantly to corporate tax shocks in fewer than 50% of states. In the model,
fiscal expansions affect attention through household income, so tax cuts should have a
greater impact on poor household attention in states where economic activity responds
positively to such cuts. I therefore take the states that Liu and Williams (2019) find
respond significantly to corporate tax cuts to be the treatment group in a difference-in-
differences model, and estimate the effect of the TCJA on a measure of uncertainty about
the interest rate on savings accounts from the Survey of Consumer Expectations.

As predicted by the attention trap model, uncertainty about savings interest rates
falls more after the tax cut in the responsive states. This reaction is concentrated in
low income households who are not at risk of being unable to pay their bills. This is
consistent with the model, where the attention response comes from poor households
who start saving on receipt of a tax cut. There is no significant difference in the paths of
uncertainty before the tax cut.

The TCJA highlights that large fiscal expansions are not theoretical curiosities, and
it is not the only recent example. Fiscal stimulus packages in the US during the Great
Recession and Covid-19 pandemic were substantially larger as a portion of GDP than
any expansion considered in this paper. In addition, in a less simplified model with a
richer wealth distribution, there will always be some households close to lifting off their
borrowing constraints. FEven small expansions will therefore lead to some households
starting to save, and the analysis in this paper suggests that they play an important role
in the effects of shocks on consumption.

The results are particularly pertinent in the current environment of interest rates close
to the zero lower bound, especially if interest rates remain low for a prolonged period. The
lack of room for conventional monetary easing may mean that fiscal policy has to play a
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greater role in stabilising future recessions (Blanchard and Summers, 2019).°| However,

2See the calls from several central bankers for fiscal expansion in the recession caused by the Covid-19



extremely low interest rates may also lead to lower interest rate dispersion as retail banks
are unwilling to pass on negative interest rates to households (Eggertsson et al., 2019).
The attention trap model suggests that this may weaken the expansionary power of fiscal
policy precisely when it is most needed.

Related literature: This paper contributes principally to the literature on the role
of household heterogeneity in macroeconomic policy. Several recent papers have shown
that heterogeneity in wealth and access to financial markets can have substantial effects
on the power of different policies.| While many of these papers study models with a
rich and realistic distribution of wealth, Debortoli and Gali (2018) show that a simpler
two-agent (TANK) model based on Bilbiie (2008), with households divided into standard
intertemporal optimisers and hand-to-mouth consumers, can match many of the effects
of heterogeneity on policy/* The model I build has a similar two-agent structure, but in
contrast to Bilbiie (2008) and others in the TANK literature the hand-to-mouth house-
holds are at their borrowing constraint because of endogenous attention decisions. To
the best of my knowledge, I am the first to incorporate the insight that heterogeneous
asset returns can explain a significant fraction of wealth inequality (e.g Benhabib et al.,
2019) into a TANK model, and I show that modeling inequality in this way does alter the
transmission of fiscal policies compared to a model with exogenously-driven inequality.”’

The link between attention to saving choices and wealth at the heart of the attention
trap was first proposed by Arrow (1987). Since then, a number of papers have assessed
the quantitative importance of this mechanism for wealth inequality in rich heterogeneous
agent models.’| McKay (2013) also uses a model of this kind to quantitatively study
the welfare effects of social security privatisation. This paper extends this literature by
showing that the Arrow (1987) mechanism delivers a two-agent structure in an otherwise
standard New Keynesian model, and that fiscal policy in such a model is less powerful
than in an equivalent two-agent model with exogenous wealth heterogeneity.

In support of this mechanism, Fagereng et al. (2020) find in Norwegian data that

wealth is correlated with asset returns even within asset classes. In Sweden, Briggs et al.

pandemic (e.g. Powell (2020), Lagarde (2020)).

3For monetary policy, see Gornemann et al. (2016), McKay et al. (2016), Kaplan et al. (2018), among
others. For fiscal policy, see Auclert et al. (2018), Hagedorn et al. (2019), Bayer et al. (2020), among
others. Werning (2015) and Acharya and Dogra (2020) show that the cyclicality of idiosyncratic income
risk is critical in determining whether household heterogeneity amplifies or dampens shocks. Relatedly,
Bilbiie (2019a) shows in an analytic HANK model that amplification occurs only if the ratio of the
income of hand-to-mouth households to total income is countercyclical. For empirical evidence on the
effects of household heterogeneity on monetary policy, see Almgren et al. (2019) and Holm et al. (2020).

4Other papers on TANK models include Gali et al. (2007), Giambattista and Pennings (2017), Bilbiie
(2019b), and Cantore and Freund (2021).

®This comparison model, and the consideration of the effects of debt-funded tax cuts, is most closely
related to Bilbiie et al. (2013), where inequality is driven by heterogeneity in household discount factors.

6See e.g. Campanale (2007), Lusardi et al. (2017), Kacperczyk et al. (2019), Lei (2019).



(2020) find that stock market participation increases after lottery wins, and that a model
with plausible levels of financial participation costs over-predicts the size of this response.
This indicates that other costs, such as the cost of paying attention, are substantial. I
contribute to this empirical literature in finding that the Tax Cuts and Jobs Act (TCJA)
led to a fall in uncertainty about savings markets among poor households, as predicted
by the model. This is the first evidence directly linking information about savings to
fiscal policy. In studying this, I also contribute to the literature on the heterogeneity of
the effects of tax shocks across states in the US, and the effects of the TCJA specifically.”

A closely related paper is Best and Dogra (2019). To my knowledge, theirs is the
only other paper in which endogenous returns heterogeneity leads to ex-ante identical
households being divided into wealthy and poor in steady state. Their focus, however, is
on the stability of different equilibria, so they build a Ramsey model which is sufficiently
tractable to solve analytically. Since my focus is on policy and shock transmission, I
extend their work by showing that a two-agent steady state exists in an otherwise standard
New Keynesian model, and I explore how the implied wealth inequality responds to and
affects the transmission of fiscal policies.

I also contribute to the literature on rational inattention in macroeconomics. Begin-
ning with Sims (2003), many papers have explored how costly attention affects macroe-
conomic models when agents process information about normally distributed random
variables.®, While this work has been instructive and valuable, Sims (2006) notes that
rational inattention also has potential applications in many situations where the assump-
tion of normality is not appropriate. This paper develops one such application, using the
discrete choice framework of Matéjka and McKay (2015) to embed rational inattention
to savings product choices into a New Keynesian model. In this, I build on Macaulay
(2020), in which I explore the behaviour of attention to savings over the business cycle in
a representative-agent framework. Rational inattention to discrete choices has also been
applied to importing (Dasgupta and Mondria, 2018) and hiring decisions (Acharya and
Wee, 2020), among other applications.

Finally, it is often argued that fiscal policy must have a greater role in stabilising
shocks as the natural rate of interest falls and policy rates become more likely to hit their
lower bound (e.g. Blanchard and Summers (2019)). My model highlights a potential
limiting force on the power of fiscal policy in such an environment if low real interest
rates are associated with low interest rate heterogeneity. Low rate heterogeneity implies
that a given fiscal policy will raise poor households further away from their borrowing

constraint, which means they smooth the gains from the expansion more over time,

"See e.g. Liu and Williams (2019), Occhino (2019), Zidar (2019), Kumar (2020).
8See e.g. Adam (2009), Mac¢kowiak and Wiederholt (2009, 2015), Afrouzi (2020), among others.



reducing the impact of the policy. Fiscal policy will continue to have an effect at the zero
lower bound, but the model suggests that it may not be as powerful in a low interest rate
environment as implied by models with exogenous wealth heterogeneity.

The rest of the paper is organised as follows: Section 2| sets out the attention trap
model and demonstrates how the feedback from wealth to attention leads to a two-agent
structure. Section 3| compares the effects of debt-funded tax shocks in this model with
the effects in a comparison model with discount factor heterogeneity. Section 4| provides

empirical evidence for the link from tax cuts to attention, and Section 5| concludes.

2 Attention trap model

The model is a standard New Keynesian model in many respects, except that there are
two savings products available to households each period, with different interest rates.
Households must process costly information to discover which offers the better deal. In
this way attention (i.e. information processing) will lead households to achieve higher
interest rates on their assets (as in Arrow, 1987).

I restrict households to be net savers, so they always prefer higher interest rates.
This simplifies the household information problem, but is not necessary for the results. I
discuss this further in Section 2.5. The firms and monetary authority are the same as in

many standard New Keynesian models, so I leave their problems for Appendix A.1l

2.1 Savings products

Each period, many financial institutions buy one-period government bonds at a price of
(1 +14;)~", then sell them to households at marginal cost. Every period, the institutions
draw their marginal costs from an i.i.d. distribution’| With probability g, they have no
marginal cost beyond the bond price paid to the government. I refer to the products from
these institutions as the ‘good’ savings products. With probability 1 — g, the financial
institution faces an additional marginal cost of 7 > 0. The ‘bad’ products from these

institutions are therefore sold to individuals at price:

1 1

= 1
1+ 1+it+T @

The ‘bad’ products have a higher price, and so a lower interest rate (% < i;). As net

savers, households prefer the higher interest rates of the good products to the bad.

9 Assuming i.i.d. costs simplifies the rational inattention problem facing households, as it means that
information processed about dealers in one period has no value in future periods. See Steiner et al.
(2017) for results on information processing problems in dynamic settings.



2.2 Households

Households are composed of many individuals. The household decides the consumption
and labour supply of each individual, and how much attention each individual will pay
to the choice of savings products, subject to a no-borrowing constraint. More attention
will imply that the household experiences a higher interest rate.

The household sets the (real) quantity of bonds b; that each individual will buy before
knowing which of the two available bond prices they face, and there is perfect consumption
sharing around the household. Each individual chooses one savings product/'’ They
choose a ‘good’ product with probability ¢;, which is a function of information gathered
Z. 1 refer to this information processing as attention, as is common in the rational
inattention literature. There is a constant marginal cost i to increasing Z.

These assumptions imply that the household faces the average bond price:

1 1—
- = 2)
Each individual faces a discrete choice rational inattention problem (see Matéjka and
McKay, 2015). As they always prefer the good savings product, they seek to maximise
the success probability g. Using the entropy-based measure of information processing

common in the rational inattention literature (e.g. Sims, 2003), we have for ¢ € [g,1){"!

T, = gt log (%) +(1—qt)10g(11_(‘;t) (3)

With no information processing, individuals choose savings products at random and so
choose a good product with probability ¢, = ¢g. As attention increases, the individual
processes more information before deciding on a product, and so chooses a good product
with a greater probability. The probability of choosing a good product is concave in
information processing, so there are diminishing returns to attention/'*

The household problem is to choose consumption ¢;, labour supply n;, real bond

purchases b;, and the effective interest rate 7, (reflecting attention choice) to solve:

> e n, " ? ~
max_E, Y B - — I (1) (4)
t=0

ct,me,be 0t o I+

10Redistributing consumption around the household implies that individuals are risk neutral with
respect to the bond price. There is therefore no incentive for them to spread their savings across
multiple banks, so they choose a single bank for their portion of the household’s saving.

11See Appendix |B.1|for derivation.

12The attention required to choose a good product with probability arbitrarily close to 1 is finite (proof
in Appendix B.1). However, j—% approaches zero as ¢q; approaches 1, so the returns to attention tend to

zero and no household achieves ¢; = 1.



subject to

by be—1
¢+ — = — +wmn, + D, — T, 5
t 143, 0, 1Ty t t ()
by >0 (6)

Equation (5) is the budget constraint in real terms. II; is gross inflation, w; is the real
wage, D; is profits from firms, and 7; is a lump sum tax. The effective interest rate is
an increasing function of the probability of successfully choosing a good savings product
¢, and information processing Z is an increasing function of g,. Therefore Z'(i;) > 0.
Diminishing returns to attention ensure that Z”(3;) > 0 (see Appendix B.2).

The first order conditions comprise an Euler equation, a labour supply condition, and

a first order condition on attention:

e +%t)Et(§t:l) (1t (7)
cinf = w (8)
bic, 7 = p(1+ 1) *T' (i) (9)

¢ is the Lagrange multiplier on the borrowing constraint, which is positive when the
constraint binds and zero otherwise. The first order condition on attention (9)) implies
that a wealthier household will choose to process more information, and so will experience
a higher interest rate. This encourages further saving through the Euler equation (7)),
but the non-concavity this implies is small enough at plausible parameter values that
the first order conditions remain sufficient for utility maximisation (proof in Appendix
B.3). This interaction between attention and wealth is the reason this model has a steady
state with two types of households, some wealthy and others at the borrowing constraint,
despite those households having identical preferences and access to asset markets. In the
remaining sections I denote a variable pertaining to wealthy or poor households with a

superscript w or p respectively, and let w be the proportion of wealthy households,*

2.3 Government

Government issues a positive amount of short term bonds each period and funds its
interest expenditures with lump sum taxes. This could be (for example) because the
government wants to supply some bonds to ensure that households have access to a

risk-free asset if they want it.

13In principle w could vary over time. I abstract from that here, assuming that in some previous period
idiosyncratic shocks divided the households, but that there are no further idiosyncratic shocks.



Let B; be the real supply of bonds issued in period ¢t. The real government budget

constraint is: B B
t—1 t

= TY 1 —w)T? 10
= e @I 4 (1 - )T) (10)

The government is subject to the interest rate set by the central bank, which is that
offered by the good savings product, not the average interest rate received by households.
This is because good financial institutions have no transaction costs, buy bonds from the
government and then sell to individuals at marginal cost.

The lump sum taxes on the two types of households are always equal, except in the
event of the redistributive tax shocks considered in Appendix |C.

Bond market clearing implies:

By = wb? + (1 — w)lf (11)

2.4 Closing the model

The firm problem gives an aggregate production function and a Phillips curve (derived in
Appendix A.1)), and the interest rate on government debt is set by a monetary authority

according to a Taylor rule:

Y = Ay(wny + (1 — w)nf)l_o‘ (12)

1

Yi(1—e)+— wt(ﬁ)M—w<Ht—1>Htm+wEt<Ht+l—1>Ht+lml(i) —0 (13)

1-— (0 At
‘ _ I o Y, Oy
L4+ =1+ (—Ht> (é) (14)

Where A; is TFP, « is the degree of diminishing returns to scale in the production

function, € is the elasticity of substitution between intermediate goods varieties, 1 is the
Rotemberg (1982) price adjustment cost parameter, C; is aggregate consumption, and 7
is the nominal interest rate target.

All output Y; must be consumed in period ¢ by households, be used to pay price
adjustment costs in firms, or be lost to transaction costs in bad financial institutions.
The market clearing condition is:

Vim Gt B = 1P%;ok 7 (1= g + (=)0 = ) (15)

This completes the model.
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2.5 Steady states

There are two steady states of this model. As well as a representative-agent steady
state, there is also a steady state with households separated into two types, wealthy
(w) households on their Euler equation and poor (p) agents up against their borrowing
constraint. This is the same form as the two-agent models in Bilbiie (2008) and others,
even though (unlike those existing models) the households have identical preferences and
access to asset markets. Poor households do not converge to the positive wealth level
of the rich households because their lack of wealth means they do not have an incentive
to pay attention to choosing good savings products, and so they face low interest rates,
which encourages them not to save.

To see this, consider the model with no costs of attention. All households earn the
same interest rate on any savings, and in steady state the Euler equations for the wealthy

and poor households respectively are:

1 S
157 B+ \PeP (17)
From here, z denotes the steady state of each variable z;.

Equations (16) and (17) can only both be true if \? = 0, which implies that the poor
household is not against the borrowing constraint, and therefore that the households are
identical. Existing two agent New Keynesian models obtain steady state inequality either
by assuming that the Euler equation doesn’t hold for poor households because they are
barred from asset markets (e.g. Bilbiie, 2008) or by assuming that the two households
have different § parameters (e.g. Bilbiie et al., 2013).

With costly attention, the steady state Euler equations become:

1 v 1-g"

S - = 18

1 ¢ 1=

— = - = = e’ 19
14 P 1—|—Z'+1+ib pr (19)

Substituting out for the bad interest rate in terms of the good using equation (1) and

combining we obtain:

m(q" = ¢°) = W&’ (20)

If wealthy households pay more attention to choosing between bond dealers than poor
households (i.e. if “ > @) then \? > 0 in steady state, which implies that the poor

household is at their borrowing constraint. In steady state, the first order condition on
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attention is:
BT = p(1+ " T'("), he{w,p} (21)

A poor household at the borrowing constraint has zero assets (b° = 0), which in
equation (21) implies 7' (;p) = 0. This occurs when they pay no attention to their choice
of bond dealer, so 7 = g. As household wealth b" rises the left hand side of equation
(21)) rises, and so therefore does attention and the probability of choosing a good product
g/** This is because the costs of information do not depend on wealth, but the benefits of
being more informed are higher interest rates on the entire stock of wealth saved by the
household. If more is saved, the benefits of information are larger (as in Arrow, 1987).

There is therefore a steady state in which wealthy households pay more attention to
choosing between bond dealers than poor households who are against their borrowing
constraint. Poor households have no ‘skin in the game’, and so pay no attention. This
means that they face lower interest rates on average, which reduces their incentive to save.
This is the ‘attention trap’, and it gives a two-agent steady state without heterogeneity
in household preferences or access to asset markets.

A further implication of equation (20) is that if wealthy households pay less attention
to their savings product choices (for example, if the cost u rises), or if 7 falls, then
APe?” must fall. N is the marginal utility of a loosening of the borrowing constraint
to a poor household, so a fall in this implies that poor households must be closer to
lifting off that constraint, which will be important in Section 3.3 As long as wealthy
households process some positive amount of information (as long as p remains finite
and consumption is positive), and there remains some interest rate heterogeneity among
bond dealers (7 > 0), then the poor households will remain at the borrowing constraint
in steady state (AP > 0).

Equation (20)) also highlights that the two-agent steady state does not rely on the
borrowing constraint being precisely at zero, or on there being a positive supply of gov-
ernment bonds. The key requirement is that the probability of choosing low-price bonds
is higher for wealthy households than for poor households against their borrowing con-
straint. If the model had a zero net supply of bonds and a negative minimum asset limit
there would still be an unequal steady state. Poor households would borrow by selling
bonds to bond dealers, and wealthy households would save by buying them. Borrowers
would process information to try and find the dealers offering the highest price (the lowest
interest rate), while wealthy households would aim for a low bond price as in the model
above. Just as in this model, poor households would therefore face lower interest rates

than wealthy households, which would sustain the wealth inequality.

148pecifically, attention rises when wealth rises in marginal utility units. In all the exercises considered
here that will correspond to increases in b.
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The effects of policy would also be qualitatively the same with these alternative as-
sumptions. As poor households lift off their borrowing constraint they have less skin in
the borrowing game, so they pay less attention to finding the highest possible bond price,
so the interest rate they face rises, just as it does in the model with a positive supply of

government debt and no borrowing.

3 Fiscal policy

In this section I show that large fiscal expansions have smaller and more persistent effects
on aggregate consumption in the model developed in Section |2 than in a model where
inequality is due to heterogeneous discount factors. In both models, large expansions
cause poor households to temporarily lift off the borrowing constraint, but in the attention
trap model those poor households also then pay more attention to their choice of savings
product. They therefore earn higher interest rates, and so they save even more of the
windfall from the policy, reducing the impact of that policy on aggregate consumption.
This also prolongs the period over which the poor households spend the windfall and
return to the borrowing constraint, which makes the effects of the policy more persistent.

If we instead consider small fiscal expansions, which leave poor households at the
borrowing constraint every period (as in Bilbiie et al., 2013), then the only difference
between the attention trap model and the heterogeneous discount factor model comes
from the way the attention of wealthy households reacts to policy. As this is less clear
than the attention response of poor households I abstract from this issue by considering
the case where information costs are sufficiently low that wealthy households pay enough
attention that the probability of choosing a bad product 1—¢¥ is negligible in all periods.'®
For small fiscal expansions the attention trap and heterogeneous 5 models are therefore
identical, but this is not the case for larger fiscal expansions that cause poor households
to temporarily save some of their income.

The specific fiscal expansion studied here is an unanticipated one-period reduction
in the lump sum taxes faced by each household, funded by an increase in government

debt ' The level of real debt decays back to steady state following an AR(1) process

I5For wealthy households, small changes in wealth after a fiscal policy shock are outweighed in the
attention decision by changes in the interest rate distribution for most calibrations of the model. In this
simplified model, the dispersion of interest rates rises mechanically with the policy rate. However, in
Macaulay (2020) I show that this is not how interest rate dispersion behaves in the data. I therefore
leave discussion of that result, and cyclical patterns in the attention of wealthy households, to that paper.
There I also discuss the interaction of attention with monetary policy shocks, which differs from the case
of fiscal policy because of the response of interest rate dispersion.

16This is one of the policies studied in Bilbiie et al. (2013). I show in Appendix C|that the qualitative
differences between the attention trap and heterogeneous 8 model are the same after the other expansion
they consider, an intratemporal redistribution from wealthy to poor households.
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with persistence p.

3.1 The comparison model

To assess the importance of the source of inequality for the effects of fiscal policy I compare
the TANK model from Section [2| with a model in which there is no attention problem,
and steady state wealth inequality is driven by discount rate heterogeneity (as in Bilbiie
et al., 2013). I choose this, rather than the model of limited asset market participation
in Bilbiie (2008), to allow the poor households in the comparison model to save positive
amounts if the tax windfall is sufficiently large, as they do in the attention trap model.
The model is identical to that in Section 2, except that the cost of information is
1 = 0, and a proportion 1 — w of households have a lower discount factor than other
households, 57 < (. The Euler equations of the two household types in steady state
together imply:
B =B+ X’ (22)

At any given interest rate, poor households save less than wealthy (high ) households.
The only steady state therefore has a two-agent structure similar to that in the model in
Section [2, with poor households at the borrowing constraint (A? > 0). The key difference
is that here wealth inequality is driven by preferences, which are exogenous to fiscal policy,
whereas in the attention trap model inequality is maintained by endogenous attention
choices. This means that the identity of those at the borrowing constraint is random
in the attention trap model, depending only on initial endowments, while here the poor
households are poor because they are less patient than others.

The full model equations are given in Appendix |A.2. For the comparisons I calibrate
this model and the attention trap model using the same values for all common parameters,
which means they have the same steady state. The only non-common parameters are (37
and the parameters of the attention problem. I set these such that the discounted interest
rate facing poor households in steady state is equal across models (8P(1+14) = (1 —i—gp)),
since it is heterogeneity in these discounted rates that generates the steady state inequality
in both models. Calibrating the models in this way means that this effect is equally strong

in steady state in each model.

3.2 Debt-funded tax cuts

Tax cuts to all households funded by increases in government debt offer a clear view of
the differences between the attention trap and heterogeneous $ models, as well as being

an important part of the way the US government responded to both the Great Recession
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and the Covid-19 pandemic/'| Such tax cuts are expansionary in both models, but if they
are sufficiently large that poor households begin to save then the aggregate consumption

response is smaller on impact and more persistent in the attention trap model.

3.2.1 Analytic results on MPCs

The differences between the models are driven by the MPC of poor households. I therefore
proceed by showing that this MPC is lower in the attention trap model than the hetero-
geneous (3 model after large tax cuts. Specifically, I find the partial equilibrium response
of poor household consumption to an unanticipated tax cut in period s, holding all ag-
gregate variables constant /' Since the two models have the same steady state, I assume
that aggregate variables are the same in the two models for this exercise. Household-level
variables will differ across models, and the subscript = € {A, B} indicates the attention

trap and heterogeneous  models respectively.

. . b
Let B ; be the amount poor households spend on bonds in period s, so BZ,S = 1%2
o . L . e
and BES = li’ii . Differentiating the poor household period s budget constraint with

respect to taxes gives:

ek 1 oBe
oTr ezl G orT? (23)

1+%wsTCZx)sw

First, consider the case of a tax cut that is too small to lift poor households off the
borrowing constraint, so %BT%S = 0 in both models. The derivative 66(;1%5
implies that the MPC of poor households is positive (a tax cut is a fall in 77). It is also

is negative, which

the same across both models.

Small tax cuts are therefore expansionary in these models. If all households were on
their Euler equation, the MPC out of tax cuts would be zero as Ricardian equivalence
would hold, but borrowing constraints mean that poor households are not Ricardian.

Their consumption rises substantially, and so therefore does aggregate consumption. Two

17A lump sum tax cut in the model is a close approximation to the mailing of checks carried out in
both circumstances, though the real policies did taper at very high levels of income. While the model
exercise is an expansionary policy shock at the steady state, the real fiscal expansions were intended to
mitigate large recessions. I abstract from the differential effects of fiscal policy across the business cycle
for simplicity, but note that the mechanism differentiating the attention trap and heterogeneous 5 models
is still potentially important in a deep recession. The stimulus packages mentioned were not targeted
exclusively at those at borrowing constraints before the recessions began: some of those receiving the
stimulus money had only just been pushed to their constraints by the recession, so it is plausible that
the stimulus relaxed their constraints. Indeed, Coibion et al. (2020) find that most households intended
to mainly use their stimulus checks from the 2020 CARES Act to save or pay down debt.

18This consumption response is not strictly the marginal propensity to consume once I move to
analysing large changes, rather than the gradient of consumption. I maintain the MPC language through-
out, however, as it shows the link from this discussion to the wider literature on MPC heterogeneity.
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general equilibrium effects amplify the expansion. First, higher consumption means that
labour demand rises, and so therefore do wages, further increasing the income and con-
sumption of poor households. Second, in future periods taxes will be high to pay off the
increased government debt. Since poor households have a high MPC, their consumption
will be below steady state in these periods, which reduces inflation through the Phillips
curve. The monetary authority will respond to this by reducing nominal interest rates
such that real interest rates are low in those future periods. Anticipating this, when
wealthy households observe the tax cut in period s they expect lower future real interest
rates, which supports their consumption in period s (see Bilbiie et al. (2013) for a detailed
discussion of these channels).

Now turn to the case where the tax cut does lift poor households off their borrowing
9B < (). In both models, this reduces the MPC out of the tax

oTY
cut because poor households are no longer consuming all of the extra income from the

constraint in period s, so

tax cut.”| The models are not, however, identical here as poor households will increase
saving by different amounts.

To see this, consider the simple example where poor households return to the bor-
rowing constraint one period after the tax cut in both models, so b} ., = 0. The Euler
equations between periods s and s + 1 in the two models are:

- » .
T )

Recall that to compare the models, 57 and the parameters of the information problem
are set so that in steady state (1 —i-;p) = P(1+1). All aggregate variables are the same
in the two models and the tax cut hits at the steady state, so if poor households in
the attention trap model did not change their attention we would also have 5(1 + %) =
BP(1 + iy).

This will not, however, be the case. We know from equation (9)) that when saving
rises so does attention, which implies that 3(14-i%) > 4P(141i,). From this, we have that
the consumption response of poor households is lower in the attention trap model /?"

The intuition is straightforward. Before the tax cut hits, poor households in the two

models have the same incentives to save. When the tax cut comes, they both start to save,

19Positive shocks therefore imply smaller impact MPCs than negative shocks in both of these models,
consistent with the evidence in Bracha and Cooper (2014), Bunn et al. (2018), and Christelis et al.
(2019). The smaller impact of fiscal expansions in the attention trap model increases this asymmetry, as
the two models are identical for contractionary shocks, just as for small positive shocks.

20The proof is by contradiction. Suppose that Ci,s > c%’s. From the period s budget constraints, this
implies that B . < Bp .. Since i? < i, by definition, this implies that Vi < Vg, In period s + 1,
poor households therefore have lower asset income in the attention trap model, and so ci’s < c%’s Y1
Using this and the fact that 3(1 +42) > (1 +14,) in the Euler equations (24) implies that A <Cho
contradicting the initial assumption. The only solution therefore has ¢} < cj; ..
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which induces the poor household in the attention trap model to pay more attention to
their choice of savings product. In doing so, the interest rate they face rises relative to the
policy rate, increasing their desire to save further. They therefore save more, and consume
less, in the period of the tax cut than the poor households in the heterogeneous 5 model.
This lower MPC in the attention trap model implies that the fiscal expansion is less
powerful in affecting aggregate consumption and output, partly because the direct effect
on consumption is smaller, and partly because the general equilibrium effects discussed
above are also correspondingly weaker.

The tax cut will have more persistent effects in the attention trap model as long as
poor households buy more bonds there (if V%, ; > 0% ). In that case, poor household
income is higher in period s + 1 in the attention trap model due to the extra asset
income, and so their consumption is higher than that of the poor households in the
heterogeneous 8 model (¢} ., > ¢j,,,). The intertemporal-MPC of Auclert et al. (2018)
is therefore higher in the attention trap model[!| If they are consuming more in period
s+1, this implies a lower A, in equation (7)): poor households are closer to staying above
their borrowing constraint. In this way larger tax cuts can imply that poor households
remain above the borrowing constraint for longer in the attention trap model than in
the heterogeneous 8 model. Intuitively, when poor households save more because they
have increased attention, they have more asset income in the next period, which increases
their desire to save in that future period. If they do maintain positive savings for multiple
periods, they will also maintain positive attention in those future periods, which further
supports their saving.

This is not, however, a guaranteed result. The argument above implies that con-
sumption will be lower in the attention trap model in the period of the tax cut, which
in turn implies that the amount spent on bonds will be higher (B, ; > Bj ). However,
since bonds are more expensive for poor households in the attention trap model this is
not sufficient to guarantee that the quantity of bonds bought will be higher. For that,
we require that the difference in saving budgets B , is large relative to the difference in

bond prices. Using the definitions of Bf ; and i? it can be shown that Vs > U if:
By > Bp (1+7(1—¢0)(1+1is)) (25)

The probability an individual in a poor household chooses a good savings product (¢?)
is increasing in the amount saved through the first order condition on attention (9).

Condition [25|is therefore more easily satisfied for larger tax cuts, which imply larger poor

2'More generally, this shows that TANK models where poor households leave the borrowing constraint
after large positive shocks can predict the positive intertemporal-MPCs found empirically by Auclert et al.
(2018), but only for positive income shocks.
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household saving. Even for very large interest rate dispersion (large 7), a sufficiently

large tax cut will ensure that V% . > b, as g% approaches 1 as ') , gets large.

3.2.2 Simulation

The MPC of poor households in the attention trap model is therefore smaller, and for large
enough shocks the intertemporal-MPC is larger, than in the heterogeneous  model. Here
I simulate a debt-funded aggregate tax cut in the two models, to show the combination
of these direct effects and the general equilibrium effects discussed above, in the more
general case where poor households continue to save for several periods.

The results are in Figure 1. The shock increases government debt in quarter 1, which
then returns to steady state following an AR(1) process with persistence 0.75. This
implies a lump sum tax cut in quarter 1, then taxes above steady state from quarter 2
onwards. The initial shock is chosen to be approximately one third of the size of the 2009

fiscal stimulus measures in the US. Details of the calibration are given in Appendix [A.3.

x10°8

Figure 1: Effects of a debt-funded aggregate tax cut
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(a) Aggregate consumption in the (b) Effective interest rates facing poor
attention trap model (solid) and the (solid) and wealthy (dashed) households
heterogeneous 3 model (dashed). in the attention trap model.

The response of aggregate consumption (Figure |1a) is substantially lower on impact
in the attention trap model (solid line) than in the heterogeneous  model (dashed line).
With this calibration the rise in aggregate consumption on impact is 44% lower in the
attention trap model. Aggregate consumption in the attention trap model is also more
persistent, which means that the cumulative aggregate consumption deviation over quar-
ters 1-7 (when the models coincide once more) is only 12% lower in the attention trap
model. Poor household saving returns to 0 a quarter later in the attention trap model.

The mechanism can be seen in Figure [Ib, which shows the effective interest rates
earned by wealthy (dashed line) and poor (solid line) households in the attention trap

model. As poor households lift off their borrowing constraint they increase attention
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to choosing between savings products. That causes their effective interest rate to rise
substantially relative to the rate experienced by the wealthy households, which is the
policy rate. The gap between the effective interest rates of the two households widens as
debt is brought back to steady state and poor households reduce their saving back to the
borrowing constraint, causing them to reduce their attention. This would happen even
without further tax changes through the logic of the attention trap, but it is accelerated
here by the higher taxes used to repay the government debt, which reduce the income,
and so saving, of all households.

While the tax cut causes interest rate heterogeneity to fall in the attention trap model,
it is not eliminated entirely. The first order condition on attention (9) implies that the
two households only face the same effective interest rate if they save the same amount
(in marginal utility units), so no aggregate tax cut of any size will reduce interest rate
heterogeneity to zero. In fact, the aggregate tax cut in this simulation the heterogeneity
in saving in marginal utility units, because wealthy households absorb the bulk of the

extra government debt, and they do so by reducing consumption.

3.3 Factors affecting the power of fiscal policy

As well as implying that fiscal expansions have smaller and more persistent effects, the
attention trap model differs from the heterogeneous § model in that a number of features
of the economic environment affect the power of fiscal policy through novel channels not
present in that comparison model. In general, anything that affects the incentives of
poor households to pay attention to their choice between savings products will affect
their consumption response to tax cuts, and so the aggregate impact of such a policy
shock. I analyse three such factors: the cost of information, asset income taxation, and

interest rate dispersion.

3.3.1 The cost of information

The cost of information p only enters the equilibrium conditions of the model in the
attention first order condition (9). Using the definitions of i* (1)) and Z (3)), this can be

written as: .
—0 1 -
bt = L log (th)) (26)
T (1—-4q)g

Taking the same approach as in Section 3.2.1, consider the response of the probability of

choosing a good savings product to a change in taxes in period s, holding all aggregate
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variables constant:

aqzl _ C‘}Sliaqzl(l - qg)T ( abg O-bg acg ) (27)
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shows that the elasticity of ¢? to tax cuts is higher when the cost of attention p is low.

For wealthy households ¢’ ~ 1, so ~ 0. For poor households, however, equation (27)

Intuitively, poor households pay no attention in steady state if the cost is positive,
as they derive no benefit from information while they are not saving. When they start
to save, they increase attention until the (now positive) marginal benefits of doing so
equal the marginal costs. With a lower marginal cost of information, poor households
therefore increase their attention by more after a tax cut. Their effective interest rate
rises by more, and so they save more, which further reduces their MPC out of the tax
cut and increases the intertemporal-MPC, making the consumption response to the tax
cut even smaller and more persistent [*?| These effects are amplified by the fact that when

poor households save more and consume less in the period of the shocks, that appears in

felord ack .
oT? are-

the incentives to increase attention.

equation (27) as a more negative and a less negative the extra saving adds to

3.3.2 Asset income taxes

Asset income taxation can be incorporated into the attention trap model by rewriting

the budget constraint asf*>

bh b
h t t—1 h h
&+ ——==—(1-"T,) +wmny +D;, — 1T, 28
t 1+ Zé‘ 11, ( b) 1387 t t ( )
The asset income tax Tj, does not directly alter the attention first order condition, but
the Euler equation becomes:
h*O’

A = B0+ 0 - TOE( ) (T (29
t+1

22This, of course, is only one effect of lower information costs. Lower x also implies that when poor
households do save, less output is wasted in the transaction costs of bad bond dealers as poor households
choose them with a lower probability. I study the implications of policies that lower information costs
in a more general setting with profit maximising banks and cyclical variation in the attention of all
households in Macaulay (2020).

23The revenue from the asset income tax also enters the government budget constraint. A debt-funded
tax cut is therefore cheaper for the government because with more asset supply they increase the revenue
from this tax. This does affect the impacts of a debt-funded lump sum tax cut, but here I focus on the
channels that are novel to the attention trap model.
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Any rise in the effective interest rate i} therefore has a smaller effect on the intertemporal
path of consumption when asset income taxes are higher. This means that after a debt-
funded lump sum tax cut, a given rise in poor household attention will lead to less of a rise
in poor household saving. With less saving, poor households increase their attention by
less, so the asset tax indirectly affects the attention first order condition. Through both
of these channels, asset income taxation therefore implies that lump sum debt-funded tax
cuts will have larger and less persistent effects.

This suggests that cuts to asset income taxes, as occurred in the UK in 2016, could
reduce the power of fiscal policy to stimulate consumption. This analysis, however,
abstracts from the effect of asset income taxation on wealthy households, in part because
I assume ¢¥ =~ 1, and also because the tax is levied on the payoff from bonds while
attention acts to lower their price. An alternative setup would have all bonds sold at the
same price, with attention increasing the interest rate paid out in the next period. In
that case, lower taxes on interest income directly increase the returns to attention, which
leads to an additional effect of lower T;. If wealthy households are not already paying
so much attention that ¢ ~ 1, then lower T} leads them to pay more attention in every
period, which reduces the output wasted on transaction costs at bad bond dealers*}| In
this way reducing asset income taxes may be beneficial for welfare, though that effect is

absent in the model used here.

3.3.3 Interest rate dispersion

Interest rate dispersion is controlled in the model by the parameter 7. The direct effects
of dispersion on attention can be seen in equations (26) and (27)): lower dispersion (lower
7) implies a lower level of attention and a smaller response of attention to taxes. This
is because lower interest rate dispersion reduces the interest rate gain from choosing a
good savings product rather than a bad, and so reduces the utility benefit of attention.
Just as lower marginal costs of attention increase the level and response of attention to
tax cuts for poor households, the lower marginal benefit of attention brought about by
5
This is not, however, the only effect of a fall in interest rate dispersion. Recall that

lower dispersion reduces both ¢ and if everything else is held constant.
from equation (20), the steady state shadow value of relaxing the borrowing constraint
for poor households (\?) falls with 7. The savings poor households would have chosen
without that constraint rise closer to zero.

To see why, notice that since wealthy households pay full attention (¢* ~ 1) the steady
state policy rate, determined by their Euler equation, is unaffected by 7: 1 +1i = 571

Lower dispersion must translate in steady state to a higher interest rate on the bad

24These alternative assumptions do not change the qualitative results in the rest of this paper.
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b Lower dispersion therefore leads to a higher effective interest rate for any

products i
level of attention that implies bad products are chosen with positive probability. Poor
households therefore face higher effective interest rates in steady state, and this increases
their incentives to save.

As discussed in Section 2.5 this does not lead to poor households saving in steady state
unless 7 reaches 0. An intermediate fall in 7 does however imply that poor households
begin to save after smaller tax cuts. Again consider the partial equilibrium effects of a
tax cut in period s: substituting the budget constraint and the definition of %189 into the

Euler equation of a poor household beginning to save gives:

44 (1 - Q?)HsH) Ecp

7 + B = w,n? + D, — - 30
s+ s wns+ (6(1+Zs)+ B s+1 ( )

To find the maximum level of taxes such that the no-borrowing constraint does not bind
for poor households, take this and set B2 = 0, which implies ¢ = ¢g. A fall in 7 causes
this maximum tax to rise, implying that the tax cut required to lift poor households from
their borrowing constraint is smaller. If a tax cut is just small enough to leave households
at the borrowing constraint with some high level of 7, a fall in dispersion will therefore
reduce the power of such a tax cut as the poor household will start to save.

For a given tax cut that is large enough to cause poor households to start saving even
with a high 7, however, the effects of lower dispersion are more complicated. In equation
(30), a lower 7 directly increases the amount saved for a given TP. However, lower 7 also
implies less attention for any given level of saving through equation (26)), reducing 4%,
which in equation (30) acts to reduce saving.

With the calibration used in Section 3.2.2, reducing 7 increases 7(1—¢?). The effective
interest rate faced by poor households in the period of the tax cut (%) is therefore lower
when 7 is lower, even though for any given level of attention the effective interest rate
would be higher. However, this does not lead to a greater MPC when interest rate
dispersion is lower, because period s consumption is determined by the discounted sum of
future effective interest rates until the poor household returns to the borrowing constraint,
not just the effective interest rate in the period of the tax cut.

As taxes rise to pay off the government debt issued to fund the tax cut, poor house-
holds reduce their saving, and so reduce their attention to choosing between savings
products. This fall in attention has a smaller effect on the effective interest rate when
interest rate dispersion is low, and so in some period after the tax cut the effective interest
rate in the low-dispersion environment overtakes that in a high-dispersion setting. The
discounted sum of effective interest rates can therefore be higher when dispersion is low

even if the initial interest rate is lower, reducing the MPC of poor households and the
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impact of the tax cut.

Moreover, low interest rate dispersion implies that poor households remain above the
borrowing constraint for longer, because the minimum income required for them to save is
lower (equation (30)). Positive saving in some future period reduces expected consump-
tion in that period, which also causes poor households to reduce initial consumption and
increase saving in order to smooth consumption.

These effects are shown in Figure |2, which repeats the baseline simulation of Figure |1
(solid line) and compares it to a simulation with a 50% lower 7 (dashed line). With this
calibration, the effective interest rate faced by poor households is higher in the low-7 case
in all periods except period 1, when the tax cut hits. Poor households therefore increase
their consumption by less when they receive the tax cut in the low-7 case, so the tax cut
has an 18% smaller effect on aggregate consumption on impact than in the baseline with

higher interest rate dispersion.”®

Figure 2: Effects of a debt-funded aggregate tax cut, high vs low 7
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(a) Aggregate consumption in the (b) Effective interest rates facing poor
attention trap model with high (solid) households with high (solid) and low
and low (dashed) 7. (dashed) 7.

These findings are of particular relevance in the current environment of persistently
low natural rates of interest (Holston et al., 2017), since low nominal interest rates are
likely to coincide with low interest rate dispersion, as banks are unwilling to pass on
negative interest rates to households (Eggertsson et al., 2019)/°, Low interest rate dis-

persion may therefore reduce the power of fiscal policy precisely when it is needed to

25The result that lower 7 reduces the impact of fiscal policy is robust to various different calibrations.
Specifically, as long as government debt decays with a persistence p > 0.05, b? remains above 0 for at
least one more quarter in the low-7 environment, so cP responds less to the tax cut when 7 is low.

26While Eggertsson et al. (2019) study interest rates in Sweden, this effect is not confined to economies
with negative policy rates. For the UK, Barrett (2018) notes in the Financial Times that “as interest
rates continue to bump along the bottom, the difference between the best and the worst easy-access
savings rates are not that great”.
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play a greater role in stabilising demand in recessions, that is when monetary policy is

constrained by the effective lower bound on policy rates.

4 Evidence for attention rising after a tax cut

Fiscal policy has smaller and more persistent effects in the attention trap model because
poor households increase their attention to choosing between savings products when
their income rises after a tax cut. In this section I provide evidence for such an attention
response, using cross-state variation to identify the effect of the Tax Cuts and Jobs Act
(TCJA) in the US on a survey-based measure of uncertainty about savings interest rates.
The TCJA was signed on 22nd December 2017 and came into effect on 1st January 2018,
and the largest single tax change was the cut in the federal corporate income tax rate
from 35% to 21%."| I find that this significantly reduced uncertainty about savings among
poorer households, consistent with the model prediction that these households increased

their attention.

4.1 Data and identification

The key data source is the Survey of Consumer Expectations (SCE). This large panel
survey asks respondents for the probability that the interest rate on savings will rise in
the next 12 months. To construct a measure of uncertainty about savings, I note that
since “interest rates will rise” is a binary statement, the variance in individual ¢’s belief
about the statement is given by p;(1 — p;), where p; is their subjective probability of the
statement being true, and their survey response. I use this variance as a measure of how
uncertain individual ¢ is about the savings market. Intuitively, the further an individual’s
response is from 50/50 the less uncertain they are about the path of future savings rates.

In the model, tax cuts cause poor households to pay more attention to their choice of
savings product, reducing their uncertainty about which product to choose for their saving
in that period. This is not exactly the same as the uncertainty measured using the SCE,
which is uncertainty about the path of future savings interest rates rather than current
interest rates. However, the two forms of uncertainty are very likely to be correlated,
because in reality households can choose between assets of different maturities. This
means that information about the future path of interest rates is valuable for comparing

currently available assets. Greater attention to current asset choice will therefore involve

2"The corporate tax cut was the largest single tax change in the TCJA, but other taxes changed as
well. The 19 responsive states in my treatment group contain 4 of the 5 states most exposed to the
income tax changes in the act as estimated by Kumar (2020), using the method of Zidar (2019).
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reducing uncertainty about the future path of interest rates/*®

To identify the effect of the TCJA on this measure of uncertainty, I make use of the
results on the state-level effects of corporate tax cuts in Liu and Williams (2019) (LW).
They find that corporate tax cuts only lead to a significant increase in GDP in 19 of
the states of the US, while most states see no significant effect. This heterogeneity is
explained by differences in the industry make-up of different states. In particular, less
capital intensive states are more likely to expand after a federal corporate tax cut.

I split states following LW’s results. Irefer to the states that see a significant expansion
in GDP after corporate tax cuts as ‘responsive’*’| and the other states as ‘unresponsive’.
Since it is income that determines attention in the model, the model predicts that un-
certainty will fall by more in states where the tax cut causes an expansion in economic
activity, that is in the responsive states. Industry and capital intensity are slow-moving
variables, so should not change substantially in the months immediately before and after
the tax cut. The LW estimation uses data from 1950-2017, stopping before the TCJA.

Figure |3 plots the average uncertainty in the responsive and unresponsive states over
time, with and without controls”, In both graphs, there is no clear difference in the
trends in uncertainty between the two groups before the tax cut. After the tax cut,
uncertainty falls temporarily in the responsive states relative to the unresponsive states.

The difference closes up after just over a year.

Figure 3: Uncertainty in unresponsive and responsive states. The tax cut occurs in 2018m1.
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28See Yankov (2018) for evidence on the demand for certificates of deposit of various maturities.
Yankov (2018) also finds that deposit rates are very persistent, which means that processing information
about the current distribution of interest rates will automatically reduce uncertainty about the future
rate distribution, as in other information processing problems with persistent states of the world (see
e.g. Steiner et al., 2017).

29These are CO, FL, GA, HI, ID, IL, MA, MD, ME, MI, MO, NE, NH, NJ, NV, RI, SC, WA, WV.

30Specifically, the series in Figure 3b is the residual uncertainty after controlling for month-of-the-year,
state and individual fixed effects, log income, and financial fragility, where financial fragility is defined
as the self-reported probability of the household being unable to pay their bills in the next 3 months.
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In Section |4.2| I formally test for this fall in uncertainty in responsive states. I find
that it is significant, and is concentrated among households with low incomes but who
are not in immediate danger of being unable to pay their bills. This is consistent with the
model, in which a tax cut causes a temporary rise in attention from poor households who
increase their saving a little after the cut. I also test, and fail to reject, the assumption

of parallel trends in uncertainty before the tax cut.

4.2 Testing for the effect of the TCJA on uncertainty

Figure 3| suggests that uncertainty about interest on savings fell in responsive states

relative to unresponsive states after the tax cut. To test this, I estimate:

4
UNCist = Dst Z Bc]]-Cist:c + Vi + 55 + Ct + eXist + Eist (31)

c=1

The dependent variable unc;y is the uncertainty in the survey response of individual ¢
in state s at time t. D is the treatment dummy: it equals 1 if the individual lives in
a state that is responsive to corporate tax cuts and the date of the survey is on or after
the date of the tax cut coming into force (January 2018)>!

I allow the tax cut to have different effects depending on whether the individual has
high or low income (above or below the median in the sample), and if they are financially
fragile, which T define as reporting a greater than 5% chance of being unable to pay their
bills in the next 3 months. Cjg, is a categorical variable for the combination of these two
characteristics. The model predicts that the households who change their attention after
the tax cut are those who are close to their borrowing constraint, so if the model is a
good representation of attention decisions in this market uncertainty should fall only for
those with low income who are not financially fragile/**

The remaining terms in equation (31) are individual, state, and time fixed effects,
and time-varying individual-level controls (log income and financial fragility). Individual
fixed effects account for any demographic variables that do not change over the time the
individual remains in the survey, though there is little demographic difference between

responsive and unresponsive states (see Appendix |D.1). I estimate equation (31) both

31T do not include leads and lags of the treatment variable in the regression because individuals only
remain in the survey for an average of 7 months, so leads and lags would substantially reduce the
number of observations available. I therefore leave the testing of the parallel trend assumption to another
specification which does not make as much use of the panel dimension of the survey (see Figure 4)).

32Intuitively, if there is a substantial probability that a household won’t be able to pay their bills, then
they aren’t likely to be close to starting to save, with or without the tax cut. Low income non-fragile
households are the ones that could increase saving when the tax cut hits, but who aren’t already paying
lots of attention. They are therefore the relevant group for the mechanism of the paper.
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over the whole survey with heteroskedasticity-robust standard errors, and over the slightly
smaller set of survey respondents who do not move state while in the survey, for which I

can cluster standard errors at the state level | The results are displayed in Table 1.

Table 1: Regression on the uncertainty in forecasts of the interest rate on savings.

(1) (2)
Uncertainty  Uncertainty
Low income non-fragile  -0.00887** -0.00854**

(-2.46) (-2.36)
High income non-fragile -0.00145 -0.000903
(-0.36) (-0.28)
Low income fragile 0.00253 0.00331
(0.71) (0.86)
High income fragile -0.00416 -0.00361
(-0.94) (-0.89)
Individual FE Yes Yes
State FE Yes No
Time FE Yes Yes
Clustered SE No Yes
Observations 102205 100241

t statistics in parentheses
* p<0.10, ** p < 0.05, *** p < 0.01

As predicted by the model, low income non-fragile households become less uncertain
after the tax cut in responsive states relative to unresponsive states, and there is no effect
on the uncertainty of high income or fragile households. The fall in the uncertainty of
low income non-fragile households is non-negligible: it is 6.4% of the mean uncertainty
for these households across the survey, or 10.0% of the standard deviation.

To test for parallel trends, I first regress savings interest rate uncertainty on individual
fixed effects and the time-varying individual characteristics X;s. I then compute the av-
erage of the residual uncertainty by state, high /low income, and fragile/non-fragile. This
gives four continuous series of average uncertainty for each state, one for each combination

of income and financial fragility. Using these average uncertainty series, I estimate:

8 4
UNCest = Z Z DSt—T/BCT:H-CCSt77:C + Ye + 55 + Ct + Ecst (32)

T7=—8 c=1

Here unc. is the average residual uncertainty for individuals with income and fragility

33Without movers individual fixed effects ensure all state fixed effects are zero.
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characteristics ¢ in state s at time ¢. f)st equals 1 in states that are responsive to cor-
porate tax cuts on the date of the cut, and equals zero for all states before and after **
The index 7 therefore denotes leads and lags of the treatment. C.,; denotes the combina-
tion of income and financial fragility characteristics as before. The remaining terms are

characteristic, state and time fixed effects. The results are plotted in Figure 4.%°

Figure 4: Estimated coefficients /3., in equation (32) for ¢ = (low income, non-fragile).

0
S

T

Estimated treatment effect (low income, non-fragile)
fffff 90% confidence interval

I do not reject the parallel trend assumption. The effect of leads of the tax cut is
insignificantly different from zero. After the tax cut, the estimated effects of the policy
on uncertainty become negative, as in the individual-level model in equation (31)). The
magnitudes are similar to the individual-level model, with the effects on low income
non-fragile individuals 4 and 7 months after the tax cut estimated at -0.011 and -0.015
respectively. These lags of the policy are significant at the 10% level, despite the effects of
the tax cut being estimated much less precisely in this specification than in equation (31)),
since aggregating to the state-characteristic level reduces the number of observations by
more than a factor of 10.

Taken together, this evidence suggests that the tax cut was associated with lower
uncertainty about savings markets for individuals with low income but who are not fi-
nancially fragile, in states that are responsive to corporate tax cuts. This is consistent

with the model, and provides evidence for its key mechanism. Further tests in Appendix

34This differs from the treatment dummy in equation (31)), D, which is 1 for all periods on or after
the date of the tax cut. This change aids the interpretation of the coefficients on the leads and lags of
Dst~

35For brevity, Figure 4/ presents only the coefficients for the treatment on the group of interest (low
income non-fragile). The regression is weighted using the number of observations in the average used to
construct each cst cell, and standard errors are clustered at the state level.
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D.2| also support the model: the tax cut is associated with an increase in planned sav-
ing for low income non-fragile households, but is not associated with a change in the
subjective probability of an interest rate rise. The results here could therefore be driven
by households saving more, but are not driven by changes in the direction of expected

interest rate moves - only the uncertainty around that expectation.

5 Conclusion

The existence of wealth inequality alters many of the predictions of macroeconomic mod-
els, with fiscal policy a particularly strong example. I have shown that the source of the
inequality also affects those predictions. In a model where wealth inequality is driven by
endogenous asset return heterogeneity, fiscal expansions have smaller and more persis-
tent effects on consumption than in a comparable two-agent model in which inequality
comes from heterogeneous discount factors. Lower costs of information about asset re-
turns, taxes on asset income, and interest rate dispersion all reduce the impact of fiscal
expansions further in this model.

These results are due to a complementarity between saving and information process-
ing. As poor households increase their saving after a fiscal expansion, they have greater
incentives to pay attention to their choice of savings product. They make better savings
choices, and the interest rate they face rises relative to the policy rate, causing them to
save more and consume less. Cross-state variation in uncertainty about savings inter-
est rates after the 2017 Tax Cuts and Jobs Act provides evidence for this response of

attention to tax cuts.
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A Model equations

A.1 Taylor rule and firm problem in the attention trap model

A perfectly competitive final goods producer combines varieties of intermediate goods

Y;(7) to make the final good using a standard CES aggregator:

€

E=<Axﬁﬁf)d (33)

Cost minimisation gives the demand curve facing an intermediate goods producer ¢:

Yi(i) = (H(i))‘}t (34)

The price index P, is also the final good producer’s marginal cost, and so the price offered

Hz(luuw*yz (35)

Intermediate goods firms are monopolistically competitive, face Rotemberg (1982) quadratic

to consumers:

adjustment costs in prices, and have the production function:
Yi(i) = AcNo(i)' =" (36)

Here N(i) is labour employed by the intermediate firm . Labour supplied from one

household is a perfect substitute for labour from any other household.
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The firm chooses their price to maximise the expected discounted sum of profits,

subject to this production function and demand:

2
max Ey Z Ao | P()Yy(i) — WiNy(i) — %( B E ()Z) - 1) Pm] (37)
subject to
P(i)\ ©
vt = (%) v, (38)
t
Yi(i) = ANy(i)' (39)
Firm ownership is equally distributed among households, who contract out firm operation
to an agent with a stochastic discount factor of Ay ;11 = Htﬁ+1 (%)U, where C} is aggregate

consumption.*°| All profits are distributed back to households equally.
The first order condition of an intermediate goods producer gives the Phillips curve

when we substitute in that all intermediate firms are identical, so make identical choices:

Yi(l—e)+

Y 1—a 7
wt(—t> —wmt—1)Hth+wﬁEt(Ht+1—1>Ht+1Yt+1( ) =0 (40)
1— At Ct-i-l

The production function of intermediate producers gives us an equation for aggregate

production, since all firms make identical choices:
Y, = Ay(wn? + (1 —w)n) = (41)

Monetary policy is conducted according to a Taylor rule:

1+u—z+<%> (%)M (42)

A.2 Comparison model equations

The household side of the model consists of an Euler equation, intratemporal labour

supply condition, and a budget constraint for each type of household, h € {w, p}:

h*U

-0 . c .
7 = g i 1L ) (1 i (43
t+1

36This is similar to the assumption in the HANK model in Debortoli and Gali (2018), where the
relevant stochastic discount factor is determined by the average consumption of the households who own
equity, weighted by their equity holdings. Here, equity is equally distributed among households and
fixed, hence the use of aggregate consumption.
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A =y, (44)

bh h_1

The firm, policy and market clearing blocks of the model are as in Section 2/and Appendix
A1, except that there are no bad bond dealer transaction costs in the goods market
clearing condition. The equations consist of a Phillips curve, production function, Taylor

rule, government budget constraint, tax rule, and market clearing conditions for bonds

and goods:
_1
€ Yi\te Ce \7 _
Y, (1—€)+ Wy | — — (I, = DILY,+9 BE, (Il =D)L Vi | =— ) =0 (46)
1l -« A, Cia
Y, = Aj(wn? + (1 —w)n?)t (47)
. _ I om Y, oy
14+ =1+ <ﬁt> (775) (48)
B4 By
= Tv 1—w)T? 4
T (- )T (19)
T =17 + 2z (50)
Y, =C, + %(Ht - 1)%, (52)

A.3 Calibration for Section 3

The parameters common to the attention trap and heterogeneous [ models are set at
standard values, shown in the first block of Table 2. Next is the novel parameter in
the heterogeneous [ model, the discount factor of poor households. The final portion of
the table shows the parameter values for the information problem in the attention trap
model. These are set such that in steady state 87(1+14) = B(1 + %’). The information
cost has been set sufficiently low that ¢* is close to 1 in all periods of the simulations (it
remains within 1071 of 1).

In all simulations, the model is solved nonlinearly using the perfect-foresight LMMCP
solver for Dynare. A shock is realised in period 1, and from that point on all households
and firms know the future transition paths of the economy.

It was initially estimated that the 2009 American Recovery and Reinvestment Act
would add $787 billion to US government debt (Congressional Budget Office, 2009),
which amounts to 21.6% of the previous quarter’s GDP. I set the shock in Sections |3.2.2
and 3.3.3 such that the ratio of government debt to previous quarter output rises by 7.2%

35



in the period that the shock hits in the baseline attention trap model.

Table 2: Calibration

Parameter ‘ Description Value
15} Discount factor 0.99
o Coefficient of relative risk aversion 1
@ Disutility of labour 1
w Proportion of households which are wealthy 0.65
€ Elasticity of substitution between 9
intermediate good varieties
A Steady state technology 1
Q@ Degree of diminishing returns in intermediate 0.25
firms’ production
WY Price adjustment costs 372.8
B Steady state government debt 1
11 Gross inflation target 1
dr Elasticity of the interest rate to inflation 1.5
Y Output target 0.858954
i Interest rate target B~t—1=10.010101
dy Elasticity of the interest rate to output 0.125
Jols Poor household discount factor 0.985
1 Information cost 0.0001
g Fraction of good financial institutions 0.15
T Inefficient bond dealer costs % = (0.005912
T~ Lower inefficient bond dealer costs for 7/2 = 0.002956
Section 3.3.3
B Proofs

B.1 Derivation of equation (3)

Suppose that there are N bond dealers, of which G are good. Each dealer is good with

the same probability g = %

G
N

There are therefore S possible states of the world, where

each state is a unique combination of matched dealers and interest rates, and each state

is equally likely. S is given by:

N!

5= GI(N = G)!

(53)

Information processing is defined as the expected entropy reduction from prior to posterior

beliefs, as is common in the rational inattention literature (Sims, 2003):

T = H(h) — E,H(fls)
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Here H is the entropy function, a measure of the dispersion in a distribution:

]

H(:) = —) Pr(state k) log Pr(state k) (55)

k=1

The distribution & is the prior belief, which is that each state is equally likely (i.e. no bond
dealer is more likely to be good than any other). The distribution f|s is the posterior,
the distribution of beliefs implied by the signals households process, embodied in the
decisions they took.

In the prior each state is equally likely, so:

S
1.1
H(h)=-Y" Slog = =log$ (56)
k=1

Households choose signals that maximise their probability of successfully choosing a good
bond dealer ¢ for the minimum information cost. This means that if a signal instructs
a household member to choose dealer d*, their posterior belief will be that each state in
which d* is good is equally likely. There is no use in distinguishing between those states.

The posterior therefore attaches probability % to each of those states, where 29 is the

N
number of states in which d* is good. Similarly, they assign probability S(b;i)g) to each
state of the world in which d* is bad. The entropy of this posterior is therefore:
N 1—q)N
H(f|s = choose d*) = —qlog (g_G) — (1 —gq)log <5(‘(N—E>G)) (57)

This is independent of the arbitrary d*, so this expression also gives the expected entropy
across all such signals. The total information processed to attain a success probability of

q is therefore:
qN
SG

Splitting apart the logs and cancelling terms we find:

(1 _Q)N)

) + (1~ q)log ( (58)

T =logN —qlogG — (1 —g)log(N — G) +qlogg + (1 —¢)log(1 —¢q)  (59)
Now replace G = gN and simplify to obtain equation (3):

T = qlog (%) +(1—-q)log G_Lg) (60)

All terms involving the specific number of bond dealers N have cancelled out, leaving

only terms in g, the proportion of bond dealers who are offering good interest rates. This
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implies that as Z approaches — log(g), the success probability ¢ approaches 1. While the
information processing formula is not defined for ¢ = 1, ¢ gets arbitrarily close to 1 for
this finite amount of information processing, which does not depend on the number of

bond dealers in the market. Z'(q) — oo as ¢ — 1.

B.2 Z(i;) is increasing and convex

Using the definition of the bad interest rate (1) we can write the effective interest rate in

equation (2) as:
1 1

141, 1+

+7(1 —q) (61)

From this (dropping time subscripts and holding the policy rate constant) we have:

Or__ L (62)
0i  T(141)?
From equation (3)) we obtain:
oz g(1 - g))
— =log | ——= 63
9 ° <(1 —q)g (93)
Combining these:
0L 0TI 0q 1 q(1— g))
— = == —1 ——= 1 >0 64
9i 04 01 r(1+1) Og((l—q)g - oy

We can guarantee that this is positive because ¢ > ¢, so % > 1. Therefore Z'(if) is

weakly positive, and is strictly positive if ¢ > g, so if Z > 0.

Differentiating this again with respect to 7, we obtain:

0T _ 2 o (q(l —g)) 1 g 1
02 t(1+1)3 (1-qg/) t(1+i)2 9 q(1—gq)
=2 (-9 1
Cr(141)3 tog ((1 - q)g) 72(1 +1)%q(1 — q) (65)
This is > 0 iff: . (1 )
q(1—g
7(1+1)q(1 — q) 7 2los ((1 - Q)9> (66)

Substituting out for 7 using equation (2) this becomes:

! + é > 2log (M> (67)

7(1+14)q(1 —q) (1-q)g
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T"(i) is therefore positive if 7(1 + ) is sufficiently low relative to g.
Taking exponentials of both sides and rearranging this becomes:
1+l +9)(1—q)

,  where Z(q) = 27 (L1 1)g(1—q) (68)

q
(1—q)e”@+q

g >

The right hand side of this condition is maximised (with respect to q) at:

.l /171 +4) 4 72(1 4 i)
B T(1+414)

q (69)
Substituting this in to equation (68)) gives a lower bound on ¢ in terms of 7 and (1 + 7)

only:

VK -1

_ : 2 2
0 VR (i@ s VR -1 where K =1+ 7(144) + (1 +14)° (70)

g >

The minimum ¢ from condition [70| is positive, and increases with 7(1 + i), but at any
plausible level of 7(1 + i) the restriction is extremely weak. Suppose, for example, that
the interest rate on a good savings product is 20% a year, and the interest rate on a bad
product is 0%. In a quarterly model, this implies an extremely high 7(1 +7) = 0.047,
which implies that condition [70| becomes g > 9 x 1072°. For every one good bond dealer,
there must be more than 1.1 x 10 bad bond dealers before we approach the region where

Z"(i¢) > 0 does not hold. Clearly, for plausible parameters, condition 70 will be satisfied.

B.3 The household first order conditions are sufficient for utility

maximisation

Here I prove that for all plausible calibrations the household first order conditions (7
-19) are sufficient for utility maximisation. I only consider a household away from the
no-borrowing constraint, as at the constraint they fix attention at zero and their problem
becomes identical to the poor household problem in existing TANK papers (e.g Bilbiie,
2008).

The utility maximisation problem of such a household can be written as an uncon-
strained maximisation by substituting out for consumption in the objective function (4))

using the budget constraint (5)):

be_ b l1—0o
T twne + Dy — T, — t) n; ¢

max U = ;Bt<( e Lt B ,UI(%t)> (71)

ng,bt,it

The first order conditions are sufficient for utility maximisation if U is concave. This is
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the case if the Hessian matrix is negative semi-definite, i.e. if for any real-valued vector

[z y =z
U _d%U 2*U
Bbf ObiOny Obi 01y
92U U 02U
[x y Z] abtam 877,? antaft
U 2?U_ 2*U
obidiy  Ongdiy D2

(72)

IS IS
IA
o

Multiplying out the left hand side of this condition, substituting in the definitions of each
second-order partial derivative (obtained using the unconstrained form of U in equation

71), and simplifying we obtain:

2
o x zb _
—oc 1( yw;, — t )2> _ (py?nf 1

1+ 1+
2 —o—1 —o 2 —0
Jorai | 2raa”  2ThGC Gy <o (73)
Iy (1+4)2  (1+14)3
This expression would clearly be true without the term in xz, which comes from 8‘2?&.

This is to be expected: it is the feedback between saving and attention (so interest rates)
that is the cause for our concern that U may not be concave. I proceed by showing a
condition under which this feedback is sufficiently weak that U remains concave, and so
the first order conditions remain sufficient for utility maximisation. This condition is
easily satisfied for plausible calibrations.

To derive the condition, I substitute out for the Euler equation (7)) and first order
condition on attention (9). When the resulting condition is satisfied, the first order
conditions are therefore a local maximum of the utility function. However, since there is
only one stationary point of the utility function and the function is continuous, this local
maximum must be the global maximum.

We have from Appendix B.2 that:

niy— 2 o (#(1-9) 1
o (Zt> B T(l +€t)3 tog ((1 - C]t)Q) 7'2(1 + zt>4Qt<1 - Qt)
_—27'(iy) 1
144 - 72(1 +%t)4Qt(1 - Q) (74)

Substituting out for Z'(7;) using equation 9 gives:

—2tht_a 1

I”Gt) = 3 5 T4
(1 + i) T2(1 4 i) *q (1 — @)

(75)

Substituting this in to condition |73 and also substituting out for ¢;? using the Euler
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equation (7)), we have:

2
o x zb _
—oq 1( yw, — t )2) . gonnf 1

1+ i N (1+14
oBx?e 7! 2Bwzc ) (2>
_E 2 G g, L _ <0 (76)
I, M1 (T 4dp) 721 +4)*qe (1 — q1)

A sufficient condition for this to be negative is if the sum of the final three terms is

negative. After some algebraic manipulation this sufficient condition can be written as:

2 2 1—0o 2

o x 2Cii1 Bzic, Wz
— o8E,c; %! — = + E T — - <0 77
FEei iy (Ht+1 0(1+it)> ta(1+it)2 72(1 4140 *q(1 — q) — (77)

Since the first term of this is always negative, the sufficient condition is satisfied if the
sum of the final two terms is negative. That is, if:

B

- 1%
—Eicj 7 <
tH 41

2(1 4 gt)th(l — )

< (78)
This is satisfied for all plausible calibrations. To see this, note that the right hand side

of condition (78) is minimised with respect to ¢ at:

L R G

(79)

Note that this is in terms of the policy rate 7, rather than the household effective rate ;.

At ¢; = ¢*, condition (78) becomes:

B

o

Ap(1+7(1 +14,))
72(1 +144)?

Eiciyy < (80)
With the calibration used in the simulations in Section 3| the left hand side of this always
equals 8. The quarterly policy rate i; would have to exceed 240% for the condition to fail,
and even this is a more restrictive condition than necessary, as condition 80 is merely
a sufficient condition, and this calibration deliberately has a low value of y to ensure
that ¢ ~ 1 in all periods. Alternatively, for the condition to fail at steady state (with
1+14; = B7!) we would require 7 > 0.0201, almost four times the value used in the
simulations in this paper. Such high bad bond dealer costs would imply that while good
products offer an annualised interest rate of 4% in steady state, bad products offer -4%.
That is implausibly large for the interest rate dispersion on safe assets (see Macaulay
(2020) for evidence for the UK).
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C Intratemporal redistribution

Here I simulate a one-period redistribution shock z;, which uses a rise in 7" to fund a
cut in T}. This is expansionary in both the attention trap and heterogeneous 3 models
because poor households have a higher MPC than wealthy households.

As with debt-funded tax cuts, for small shocks poor households remain at their bor-
rowing constraint and the two models are the same. If the shock is large enough that poor
households temporarily save positive amounts, aggregate consumption responds less on
impact, but is more persistent, in the attention trap model, for the same reasons discussed
for debt-funded tax cuts in Section [3.

Using the same calibration as in Section 3, Figure |ba shows the response of aggregate
consumption in the two models to such a redistribution. The shock is chosen such that
poor households in the attention trap model accumulate the same stock of assets in period
1 as with the debt-funded tax cut considered in Section 3.2.2. Aggregate consumption
rises by 48% less on impact in the attention trap model, but is more persistent, returning
to steady state a quarter later than in the heterogeneous g model. Figure 5b shows why:
effective interest rates facing poor households rise substantially relative to the policy rate
in the attention trap model.

Figure 5: Effects of a redistributive tax shock
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Effective interest rates

Aggregate consumption, % deviation from ss

1 1 1 1 1 1 1 1 1 1 1 h
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Quarters Quarters
(a) Aggregate consumption in the (b) Effective interest rates facing poor
attention trap model (solid) and the (solid) and wealthy (dashed) households
heterogeneous 8 model (dashed). in the attention trap model.

D Empirical exercises

D.1 Individual characteristics

Here I present some summary statistics for demographic variables across responsive and

unresponsive states. There are no significant differences in race, gender, or education
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composition before or after the tax cut, and the differences in age are quantitatively
small, suggesting that changes in uncertainty between the groups before and after the

tax cut are not caused by changes in the composition of the states.

Table 3: Demographic variables in the two groups of states. k = 1 indicates states whose GDP
responds significantly to corporate tax cuts in the analysis of Liu and Williams (2019). The
means post- tax cut are calculated using households entering the survey after the tax cut, so
households in the survey both before and after the cut are counted in the pre- tax cut column.

Variable Mean pre- tax cut Difference Mean post- tax cut Difference
k=0 k=1 =0 k=1
Age 49.70 50.46 —0.75"  49.63 50.89 —1.26"*
(-2.54) (-2.46)
Male 0.52 0.52 0.00 0.50 0.48 0.02
(0.02) (0.99)
College degree  0.52 0.52 0.00 0.53 0.53 —0.00
(0.20) (-0.21)
White 0.84 0.84 —0.00 0.83 0.83 0.00
(-0.58) (0.17)

t statistics in parentheses
*p < 0.10, **p < 0.05, ***p < 0.01

Note that all regressions in this paper except the final exercise in appendix |D.2 contain
individual fixed effects, which account for the differences in age and any other persistent
individual characteristics. This means that the analysis concerns how uncertainty changes
within the household as a result of the tax cut. This is the relevant question for assessing
the empirical support for the model, because the key mechanism in the model is that tax
cuts cause poor households to increase their savings, and therefore to increase their atten-

tion to saving choices. The mechanism therefore concerns changes within households.*’

D.2 Examining the mechanism

I have shown that uncertainty about savings interest rates falls after the 2018 tax cut
in states likely to be responsive to that cut. To inspect the mechanism, I now examine

how the tax cut affected two other variables. I first run regression 31| again, replacing

3TThe evidence in Malmendier and Nagel (2011) (among others) suggests that households have persis-
tently heterogeneous prior beliefs about assets. By controlling for individual fixed effects I do not allow
such persistent belief heterogeneity to impact the results. In this way I focus on the mechanism in the
model. Evidence of persistent unobserved heterogeneity can be seen in the fact that without individual
fixed effects the correlation between log income and interest rate uncertainty is positive, while with fixed
effects it is negative (though not significantly so), consistent with the model. Heterogeneous priors could
explain this. If higher-income households have higher risk tolerances on average, they will save in riskier
products, and so will have a higher prior uncertainty when asked about the return on savings products
than a poorer household who will be thinking of less volatile products.
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the dependent variable with the subjective probability of a rise in savings interest rates
(from which the uncertainty in savings was computed).

Second, I examine the effects of the tax cut on the amount households intend to
save, using the net contributions/withdrawals households expect to make to their savings
accounts over the subsequent year. Since this comes from the annual household finance
module of the survey, it is only available once per household, which rules out the use of

individual fixed effects. I therefore run the alternative difference-in-difference model:

4

Y:ist = Dst Z Bc]lcist:c + Ye + 53 + Ct + eXist + Eist (81)

=1

As with regression |31} the coefficients (3, give the estimated effect of the tax cut on the
independent variable by income-fragility category. However, the individual fixed effects
have been replaced by category fixed effects, and the vector of individual characteristics
X, contains more variables, since it has to account for persistent individual heterogene-
ity due to the lack of individual fixed effects.”®| The results of the regressions on the
probability of a rate rise and intended saving are in Table 4/

These checks are important. If the average reported probability of rates rising changed
in reponsive states relative to unresponsive states after the tax cut, the results in Table
1/ could be picking up the effects of the tax cut on the expected level of the interest
rate, rather than on uncertainty around the interest rate. The model predicts that the
uncertainty fall for low income non-fragile households should have been driven by them
starting to save more. The results of both regressions support the interpretation in section
4.,

The first column of Table 4 shows that the tax cut did not have a significant effect
on the subjective probability of a rise in interest rates. The fall in uncertainty associated
with the tax cut found above is not driven by individuals getting substantially more (or
less) optimistic on average about a rate rise. On average the views of individuals about

whether rates will rise or fall remain unchanged, but in responsive states low income

381 include age, age?, gender, race, marital status, home ownership, employment status, education,
tenure at current job, numerical ability score, and the number of times the respondent has been in the
survey. I do not include income and financial fragility, since they are partially accounted for by the
category dummies and there are already a large number of coefficients to estimate given the sample size.
The treatment effect on the intended saving of low income non-fragile households is still significantly
positive if these are included. I do not include differential time trends for treated and non-treated
groups for the same reason. Treatment group-by-category time trends, if included, are all estimated to
be insignificantly different from zero. Including them leads to a somewhat higher estimated treatment
effect, suggesting that if anything pre-trends are biasing the treatment effect downwards.

39For brevity I only report the results in the first column with robust standard errors. The treatment
effects remain insignificant if movers are excluded and standard errors are clustered at the state level.
In the regression on intended saving standard errors are clustered at the state level, as with only one
observation per household there is no movement between states.
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Table 4: Regression on interest rate forecasts and intented saving.

(1) (2)

Probability of rate rise Expected additions to savings

Low income non-fragile -0.0126 2369.7*
(-1.20) (1.90)
High income non-fragile 0.00552 991.4
(0.49) (0.46)
Low income fragile 0.00510 4067.9**
(0.49) (2.60)
High income fragile -0.0128 14679.3
(-1.02) (1.55)
Individual FE Yes No
State FE Yes Yes
Time FE Yes Yes
Clustered SE No Yes
Observations 102205 3368

t statistics in parentheses
*p<0.10, ** p < 0.05, *** p < 0.01

non-fragile households move further away from a probability of 50%: they become more
certain in their beliefs.

The second column shows that the tax cut is associated with a rise in intended saving
for the group of interest. These two results are consistent with the model, in which tax
cuts cause poorer households to pay more attention to their saving decisions, and so

become less uncertain about savings markets, due to a rise in their savings,*

40An alternative test of the mechanism would consider the effects of the TCJA on incomes. However,
what matters in the model is post-tax income, and the survey data reports pre-tax income. This is
important since the TCJA had differential effects on income taxes across states, and indeed households
in responsive states are also more likely to have experienced greater income tax cuts (using the state
rankings calculated by Kumar (2020)). Pre-tax incomes in responsive and unresponsive states also have
significantly different trends before the TCJA, which complicates the evaluation of treatment effects. 1
therefore leave the examination of how the TCJA affected pre-tax incomes to further research.
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