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Abstract

While MPCs are mostly known to decrease with liquid wealth, I show that they are
also increasing in the permanent component of earnings. This can explain two documented
stylized facts: (i) the extent to which MPCs decrease with liquid wealth is modest enough
that MPCs remain high among people with high levels of liquid wealth; (ii)) MPCs do
not decrease with current earnings although current earnings increase immediate liquidity.
In a standard consumption model, permanent earnings raise the MPC because they raise
risky future earnings without raising risk-free liquid wealth, strengthening precautionary
behavior. In survey data, MPCs increase with permanent earnings when controlling for
wealth and demographics. The effect is large enough to explain the two stylized facts.
Numerical simulations can replicate survey results and generate the two stylized facts.
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1 Introduction

What determines people’s marginal propensity to consume (MPC)? The MPC measures the
fraction of a one-time, unexpected income change that is passed on to consumption over
the period following the income change. MPC distributions matter for several economic

questions including the transmission of economic fluctuations, the design of stabilization
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policies, and the dynamics of wealth accumulation. The new insights brought by heteroge-
neous agent models rely in important ways on the MPC heterogeneity in these models (see
Kaplan, Moll, and Violante 2018).

An empirical result that emerged over the past decade is that, on average, people re-
spond significantly to a one-time unexpected shock. At first surprising, since consumers
should smooth out the shock, several narratives have developed to explain this result. They
tend to focus on the relation between liquid wealth and the MPC, since empirical studies
have shown that liquid wealth significantly reduce MPCs. The seminal paper of Kaplan and
Violante (2014) argues that, while only few people hold no wealth at all, a large enough
fraction of people hold no liquid wealth to generate a non-zero average MPC. Other pa-
pers introduce different preferences and behavioral biases, such as temptation and present
bias and generate a non-zero average MPC. The mechanisms behind also typically involve
having more people with little liquid wealth and a high MPC, generally because some con-
sumers have a lower desire to save.

These models explain important aspects of the data but the more recent literature docu-
ments two stylized facts suggesting that additional factors are at play, beyond liquid wealth:
(1) the extent to which liquid wealth reduces the MPC is significant but remains modest,
so some people with medium or high levels of liquid wealth have non-zero MPCs; and (i1)
higher current earnings do not associate with lower MPCs, although people with higher
current earnings have more resources and could be less constrained in terms of liquidity;
higher current earnings can even associate with higher MPCs everything else being equal.
These two facts also hold for MPCs associated with nondurable spending.

In this paper, I show that a standard consumption model can account for those two styl-
ized facts when earnings have a permanent component—or a fixed effect component—that
multiplies the realizations of future earnings. Indeed, in this model, an increase in the per-
manent component of earnings raises the MPC because it raises exposure to future earnings
risk. At the same level of liquid wealth, consumers with higher permanent earnings have
a stronger precautionary motive, and are thus more responsive to a windfall of liquidity.
This positive effect of permanent earnings can explain fact (i): since liquid wealth and per-
manent earnings correlate, without a control for permanent earnings, the effect of liquid
wealth is underestimated and appears more modest than it is; consumers with both high
wealth and high permanent earnings do not have a much lower MPC than consumers with
lower wealth and lower permanent earnings. The positive effect of permanent earnings can

also explain fact (ii): current earnings, which includes a permanent component, may not



negatively affect the MPC when the positive effect of permanent earnings dominates that
of the other components of current earnings. I provide survey evidence consistent with this
mechanism. I show that numerical simulations of the standard model can quantitatively
account for the survey evidence and generate the two stylized facts.

My first contribution is analytical. To highlight the mechanism at the core of the pa-
per, I consider a simple version of the standard consumption model, in which a consumer
solves an income fluctuation problem. Earnings evolve as a transitory-permanent process.
I show that in this model, an increase in the permanent component of earnings raises the
MPC. Intuitively, the permanent component of earnings multiplies all current and future
realizations of earnings. These future realizations are uncertain thus risky. At the same
level of liquid wealth, people with a higher level of permanent earnings have then a higher
share of risky resources in their total expected resources. They consume more but save a
larger fraction of their total expected resources for precautionary reasons. Because a one-
time income gain reduces the need for saving by providing immediate liquidity, it has a
stronger dissaving effect on consumers who have a higher wealth target before the income
gain. Thus, everything else equal, consumers with higher permanent earnings reduce their
saving more and raise their consumption more in response to a one-time income gain. For
the same reason, they are also more responsive to a one-time income loss.

The result holds with homothetic preferences. In that case, the MPC is determined
by the ratio of wealth to permanent earnings. A consumer with permanent earnings twice
as large and a wealth that is either the same or larger but less than twice as large than
another consumer has a lower wealth-to-permanent earnings ratio and thus a higher MPC.
Note that the model does not imply that wealth and permanent earnings should always be
proportional. At the same initial wealth, because people with higher permanent earnings
save more, their wealth grows larger over time but their wealth-to-permanent earnings ratio
remains lower. It is only asymptotically that in an infinite horizon model without shocks the
wealth-to-permanent earnings ratio of the two consumers will be the same. The result still
holds when consumers additionally face a Stone-Geary consumption floor. In that case, an
increase in permanent earnings raises the MPC even when holding the ratio of wealth to
permanent earnings constant: a consumer with both permanent earnings and wealth twice
as large than another consumer has a higher MPC.

This positive effect of permanent earnings on the MPC can explain the stylized facts
(1) and (i1) discussed above. Consumers who have more liquid wealth are more likely to

have a high permanent component of earnings. The positive effect of permanent earnings



on the MPC then partly confounds the negative effect of liquid wealth. Absent a control for
permanent earnings, the effect of liquid wealth appears smaller, explaining fact (i). Also,
an increase in current earnings, which is made of a permanent component and other less
persistent components, may not reduce the MPC if the positive effect of the permanent
component offsets the negative effect of the less persistent components, explaining fact
(ii).

My second contribution is empirical: I establish that, in US survey data, conditional
on wealth and demographics, a higher level of permanent earnings correlates with a higher
MPC. To measure this, I first design a method to recover an empirical counterpart to per-
manent earnings. The typical difficulty is that the permanent component of earnings is
not directly observed. Surveys only report total earnings. I use expected future earnings
to identify this permanent component: expectations have been used to decompose income
shocks into a permanent and a transitory innovation (Pistaferri (2001), Attanasio, Kovacs,
and Molnar (2020) ), I show that they can also be used to identify the level of permanent
earnings of the respondents. This is because expectations are independent of the compo-
nents of current earnings that are known to be transitory. I implement this method in the
New York Fed Survey of Consumer Expectations (SCE). In line with the presence of a per-
manent component that multiplies the future possible realizations of earnings, the variance
of future earnings increases with the expected value of future earnings.

In a reduced form regression analysis, a one standard-deviation increase in permanent
earnings raises the reported quarterly MPC for total consumption by 0.09. Total consump-
tion includes both durable and nondurable spending. This effect is statistically significant
at the 5% level. It is half as large as the effect of a one-standard deviation decrease in liquid
wealth. Thus, the magnitude is large enough that the effect of permanent earnings offsets a
fraction of the effect of liquid wealth, and that people with medium to high levels of liquid
wealth still have non-zero MPCs, explaining fact (i). Consistent with this, when not con-
trolling for permanent earnings, the effect of liquid wealth drops from 0.18 to 0.12 and is
no longer precisely measured. Because the effect of permanent earnings is relatively large,
it should also be able to offset the effect of the transitory component of earnings and obtain
fact (ii). Consistent with this, the coefficient associated with current earnings is positive
but smaller than that of permanent earnings. One policy implication of this result is that,
in order to maximize the consumption response, targeting stimulus checks to people based
on their income is not the most effective. This is because income includes components

that both raise and reduce the MPC. Targeting based on a mix of wealth and age is more



effective. I find evidence that permanent earnings affect the MPC beyond the effect of the
permanent earnings to wealth ratio. This is consistent with the existence of a non-zero
consumption floor a la Stone-Geary.

My third contribution is to show that numerical simulations of a standard incomplete
market model can replicate my survey results and the stylized facts (i)-(ii) that motivate the
analysis. Modeling earnings as proposed in Guvenen, Karahan, Ozkan, and Song (2021),
with a realistic level of earnings risk, is key to obtain this. More precisely, when I shift away
from their process to the commonly used transitory-permanent process with normally dis-
tributed shocks, the effect of permanent earnings on the MPC is much smaller. Simulations
with this simple process are also unable to generate the stylized facts (i)-(ii). This might be
why the positive effect of permanent earnings on the MPC has been overlooked.

I examine which components of the process in Guvenen, Karahan, Ozkan, and Song
(2021) are the most important for the result. Having shocks drawn from mixtures of nor-
mal distributions rather than from normal distributions is sufficient to raise substantially

the effect of permanent earnings on the MPC in the model.

Related literature. My results are most closely related to the empirical literature that ex-
amines the characteristics influencing people’s MPCs. This is the literature that established
the stylized facts that constitute my starting point. What my paper brings to this literature is
an explanation for these stylized facts, and an additional stylized fact that supports this ex-
planation: that the permanent component of earnings has a significant and positive effect on
the MPC, about half as large in absolute value as the effect of liquid wealth. More precisely,
the stylized fact (i) that motivates my analysis and that became an important finding in this
literature is that, besides demographics, the main characteristic that consistently affects the
MPC is liquid wealth, although the extent to which it reduces the MPC is modest enough
that it does not move it down to zero: even households with medium to high levels of lig-
uidity have a non-zero response to a one-time shock. Some papers highlighting this include
Jappelli and Pistaferri (2014), Baker (2018), Aydin (2019), Ganong, Jones, Noel, Farrell,
Greig, and Wheat (2020), Fagereng, Holm, and Natvik (2021), Baugh, Ben-David, Park,
and Parker (2021), or Golosov, Graber, Mogstad, and Novgorodsky (2023).1 The stylized

fact (i1) is that, in contrast to that of liquid wealth, the effect of total current earnings on the

'On this, Fuster, Kaplan, and Zafar (2020) write ... the only observable characteristic that has been
robustly shown to correlate with MPCs is holdings of liquid wealth, and even then the explanatory power of
wealth for MPC heterogeneity is weak.’, p1.



MPC is typically not significant. This is one of the results in Shapiro and Slemrod (2009),
Parker, Souleles, Johnson, and McClelland (2013), Broda and Parker (2014), Misra and
Surico (2014), Fagereng, Holm, and Natvik (2021), Parker, Schild, Erhard, and Johnson
(2022), Boutros (2022), Boehm, Fize, and Jaravel (2025)). Some papers even find a positive
and significant effect of current earnings on the MPC. That is the case of Kueng (2018)?
and of Lewis, Melcangi, and Pilossoph (2022). In Jappelli and Pistaferri (2014), the authors
document a significant and negative correlation between current income and the MPC out
of a shock proportional to people’s income, which is compatible with a positive correlation
between current income and the MPC out of a shock of the same size for all. A recent
working paper by Kosar and Melcangi (2025) present new stylized facts on the relation
between the MPC and the standard deviation of earnings growth, while I consider the rela-
tion between the MPC and permanent earnings, through the fact that permanent earnings is
proportional to the standard deviation of the earnings level—not earnings growth.

My theoretical result builds on and extends the scope of the few analytical studies that
have examined the role of the permanent component of earnings in the consumer’s prob-
lem, although not directly its effect on the MPC. Among them, Carroll (2006) notes that
one can normalize the standard consumer’s problem by the permanent component of earn-
ings to solve it with one less variable. This is useful in particular when simulating such a
model. I expand the insight to show that the consumption solution is even homogeneous of
degree one in wealth and permanent earnings,> and that the homogeneity has implications
for the impact of permanent earnings on the MPC. Carroll (2009) considers the marginal
propensity to consume out of a permanent shock (MPCP), and shows that it is smaller
than one in a standard consumption model. Wang, Wang, and Yang (2016) show the ho-
mogeneity of consumption in wealth and permanent earnings in a continuous model with
Epstein-Zin preferences (p301). Straub (2019) proves the homogeneity of consumption in
wealth and permanent income in the OLG version of a consumption model with discrete

time, where agents are born with zero wealth and the permanent component of earnings

>The paper of Kueng (2018) examines the response to an anticipated income gain (not an unexpected
shock), and proposes a mechanism that is specific to anticipated changes. The mechanism I identify can
explain why people with higher earnings respond more to an unexpected shock, and it can bolster the mecha-
nism proposed by Kueng (2018) as to why people with higher earnings respond more to an anticipated shock
upon realization and not upon learning about it.

3This is similar but stronger than the normalization result: the normalization implies that the consumers’
problem rewrites as a new one with the same properties but potentially different parameters when dividing all
variables by permanent earnings; the homogeneity implies that the consumers’ problem stays the same when
dividing all variables by permanent earnings.



is a time-invariant fixed effect (his Proposition 1). His paper then examines the effect of
permanent earnings on this MPCP, that is, the concavity of consumption in permanent earn-
ings. I prove homogeneity in a similar discrete-time setting, but letting initial wealth differ
from zero and permanent earnings be subject to shocks. I also consider a departure from
homothetic preference by introducing a consumption floor (a la Stone-Geary). In that case,
the MPC increases when wealth and and permanent earnings are multiplied by the same
strictly positive value (while under homogeneity it would stay the same). This latter result
still implies that consumption increases strictly with the permanent component of earnings.

Regarding my numerical results, the recent paper of Guvenen, Ozkan, and Madera
(2024) shows that introducing the earnings process of Guvenen, Karahan, Ozkan, and Song
(2021) has strong effects, including an increase the average MPC generated by the model.
I also find that this increases the MPC. Additionally, I show that introducing this process
makes permanent earnings affect MPC more strongly. This makes it possible for the model
to generate the two stylized facts that motivate this paper: that the effect of liquid wealth
is modest absent any control for permanent earnings, and that current earnings does not

correlate negatively with the MPC.

2 Permanent earnings and the MPC in a standard model

2.1 Anincome-fluctuation model with a transitory-permanent process

Model. To present the intuition of how an increase in the permanent component of earn-
ings raises a consumer’s MPC in a standard framework, I consider a simple version of the
income fluctuations problem. There is a transitory-permanent earnings process and only
one asset.

A consumer i is finite-lived, with 7T the length of their life. The consumer chooses
consumption expenditures at period ¢, denoted c!, to maximize lifetime expected utility

subject to restrictions on the utility and earnings process, a budget constraint, and a terminal



condition on wealth

\/,i(ai,epg,eefi) =max u(c—co) + BE; ,ﬁrl(a§+1,e”§+1,e£ti+l)] (2.1)
C

with Isoelastic utility: u'(.) = (.)7°, (2.2)
Earnings: y/ = epgeef, var,_1(&) >0 (2.3)

Permanent component: P = epge”f+1, var;—1(n,) >0 2.4)
Budget constraint: @’ | = (1+r)al +y! —c, (2.5)
Terminal wealth: - 11 =>0. (2.6)

V denotes the value function. Utility is time-separable and, at each period 7, depends on the
difference between contemporaneous consumption expenditures ¢; and a consumption floor
co. The period consumption utility function u(.) is isoelastic with p > 0 such that u/(c) =
¢ P. When p = 1, then u(.) = In(.). Isoelastic utility functions constitute the only class of
utility functions with constant relative risk aversion (CRRA) so one can equivalently think
of the utility as CRRA. The discount factor 8 captures how much consumers discount
utility between two consecutive periods.

The labor earnings specification, described with (2.3) and (2.4), is a transitory-permanent
process: earnings are the product of a permanent component e that evolves as a multi-
plicative random walk and of a transitory innovation ¢® thatis an i.i.d. shock. Because the
permanent component at ¢ ePi multiplies the value of the permanent component at the next
period ¢ + 1, which itself multiplies the permanent component at ¢ 4 2, it multiplies each
future realization of earnings until the rest of the consumer’s lifetime: at t 4 s, earnings are

Vi = ePi Mt M o8l
The permanent component of earnings e thus scales all future realizations of earnings.
Note that this specification encompasses an even simpler specification in which the per-
manent component is just a multiplicative fixed effect ePi = ¢, This is for instance the
specification in Straub (2019). Throughout this paper, it is not necessary that consumers
face permanent income shocks e'l, but simply that they face some uncertainty about their
future income so they have a precautionary saving motive. Uncertainty coming only from
future transitory shocks is sufficient. I thus only impose that people face a strictly positive

amount of transitory earnings uncertainty: var(g) > 0 and var(n) > 0. Incidentally, the



transitory-permanent process has initially been used to model the earnings of individuals
(e.g. in Meghir and Pistaferri (2004)) but is now used more broadly to model the net income
of households, including the effect of taxes and transfers (e.g. in Blundell, Pistaferri, and
Preston (2008) or in numerical simulations). In this theoretical part, I assume for simplicity
that earnings and net income coincide—there are no taxes nor transfers. In the empirical
and numerical part, the transitory-permanent process models earnings.

The budget constraint (2.5) states that, to store their wealth from one period to the next
the consumer only has access to one risk-free liquid asset. The term @' denotes the level of
this asset at the beginning of period /—or at the end of  — 1. The risk-free return rate is r.

The terminal condition on wealth (2.6) states that the consumer cannot die with a strictly
positive level of debt: assets at the end of the last period T—and the beginning of 7"+ 1—
have to be non-negative. The combination of this condition with the period budget con-
straints generates a natural borrowing constraint that prevents people from holding a level
of debt superior to what they could ever repay. This constraint never binds because an isoe-
lastic utility implies that marginal utility approaches infinity as consumption approaches
zero. Thus, consumers would never put themselves in the situation of possibly consuming
zero in the future. In the remainder of the section, I drop the household index i to ease

notations.

Euler equation. The intertemporal first-order condition of the optimization problem de-

scribed by (2.1)-(2.6), known as the Euler equation, states that
(¢ — co) = Ex[u'(ci 1y — co)IR, 2.7)

where R = B(1+r) is the factor that account for the difference between the individual’s
discounting factor § and that of the market 1/(1+7r).

MPC definition. What I want to examine is the effect of permanent earnings on the MPC,
where the MPC is defined as the response of consumption to an unexpected one-time in-
come shock such as a fiscal stimulus check. Such a shock would be modeled as a term w;
unexpectedly entering the budget constraint at ¢ such that a, = (1 +r)a; — ¢; + y; + wy.
This equation shows that the term w; would have exactly the same effect on the consump-
tion decision as an unexpected change in the beginning-of-period wealth term a; of the

same magnitude: in this model an unexpected shock w;,—such as a stimulus check—has



the same impact on consumption as an unexpected change in a,—such as a small unex-
pected inheritance. As a result, the MPC is equivalently defined as the partial effect of a;

on ¢;:

aCt

t

2.2 The effect of the permanent component on the MPC

Proposition 1. In the model described above by (2.1)-(2.6), when R < 1, at any period
t < T, an increase in the permanent component of earnings e strictly raises the MPC of
consumers with strictly positive risk-free liquid wealth a; > 0

OMPC, 9%¢,

Ser = Sa.der > (0 when a; > 0.
1

In contrast, it strictly reduces the MPC of consumers with strictly negative liquid wealth.

Proof of Proposition 1. In the case without any consumption floor (c¢y = 0), the result
is easy to obtain because it builds on the combination of two existing results. First, with
isoelastic utility and no consumption floor, Carroll (2006) notes the consumer problem
scales in permanent earnings, that is, it can be rewritten as a similar looking problem with
all variables divided by the level of permanent earnings. Although the scalability result is
sufficient to obtain Proposition 1 in the case without a consumption floor, I further prove
that the consumption solution of the consumer’s problem is not just scalable in permanent
earnings but homogeneous of degree one in both wealth and permanent earnings (Lemma
4, Appendix ??). I do this because it helps understand the case with a consumption floor.*.
The consumption policy function is ¢; = f*(a;,e?",e®). The homogeneity of degree one
in a; and e implies ¢;/eP" = f'(a;/eP',1,e%): if one divides both a; and e” by e”, the
optimal level of consumption is also divided by e”. The homogeneity of degree one of ¢;

implies an homogeneity of degree zero of the partial derivatives of ¢;, including the MPC.

4Scalability is not exactly the same as homogeneity of degree one. Under scalability, if ¢; = f*(a;, e, ),
then there exist a policy function f* with the same properties as f* such that ¢; /e? = f'(a; /e”",1,e%). Yet the
parameters of the new policy function f’ may not be the same as that of the original policy function. Under ho-
mogeneity of degree one in both a, and e, the two policy functions coincides with ¢, /e = f"(a; /', 1,e%).
Although the fact that consumption is homogeneous of degree one in a; and e”* did not sound new, I could
not find it proved in my setting.



Indeed, when I differentiate ¢, = e f'(a, /e, 1,e%) with respect to a; I have

86‘;

MPCtzgz
t

16, (2.8)
where fi(.,.,.) is the partial derivative of the policy function with respect to its first argu-
ment. There is homogeneity of degree zero: if one divides both a; and e”” by the same
non-zero value, the MPC remains unchanged. Second, Carroll and Kimball (1996) proves
that with utility function displaying Hyperbolic Absolute Risk Aversion (HARA)—a set
that includes all functions displaying constant relative risk aversion— and no consumption

floor, consumption is strictly concave in liquid wealth. For any a;, e”, and %

2

az\;:c, = ?9;,; = %f{l (as,ePr,e®) < 0. (2.9)
where f1;(.,.,.) is the second-order partial derivative of the policy function with respect
to its first argument. I further show in Commault (2024) that, for the subcase of HARA
functions that are isoelastic, the concavity comes from precautionary saving decreasing
more with wealth at lower levels of wealth. Non-isoelastic HARA utility functions generate
concavity through other mechanisms. Combining these two results implies that the MPC is
increasing in e”* when a; > 0. To show this, I differentiate both sides of (2.8) with respect
to eP”. Because the MPC only depends on the ratio e” /a,, the effect of e”* on the MPC
writes as the opposite of the effect of a;, multiplied by a; /e”". Because the MPC decreases

with a;, then it must increase with e”

aMPCt . aZC[ _ az ft (& 1 egt) . _ﬂ aMPC[
delr— daderr  (er)2'Mlep T 0T op 9g,

> 0. (2.10)

Intuitively, experiencing an increase in permanent earnings is equivalent to experiencing a
proportional increase in both wealth and permanent earnings (which keeps the MPC con-
stant) and a decrease in wealth that puts it back to its initial level (which raises the MPC).
Thus, an increase in permanent earnings raises the MPC.

The opposite is true when a, < 0: when people have debt, that is, when net wealth
is negative, an increase in permanent earnings decomposes into a proportional increase in
both permanent earnings and debt (which keeps the MPC constant), and then a decrease in
debt (which reduces the MPC). In that case, having a higher level of permanent earnings

has the same impact on the MPC as having more wealth, not less wealth, so it reduces the
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Figure 1: The evolution of consumption with wealth at two levels of permanent earnings

MPC: OMPC;/dePt = —(a,/(eP)?)& (as/ePr,1,e%) < 0.

In the more general case with a non-zero consumption floor ¢y > 0, the reasoning pre-
sented above can still apply. Indeed, it is not necessary that the MPC remains unchanged
when both permanent earnings and liquid wealth increase proportionally. It is sufficient
that it either remains unchanged or increases. I prove in Lemma 6, Appendix ?? that in
the case with ¢y > 0, the MPC increases when both a; > 0 and e”* increase proportionally.
I also prove in Commault (2024) that ¢, is still strictly concave in a; when co > 0. An
increase in e’ is equivalent to a proportional increase in a; and e”” (which either keeps the
MPC constant or raises it) and a decrease in a; that puts it back at its initial level (which

raises the MPC). Thus, an increase in e?* raises the MPC in that more general case as well.

Graphical illustration of Proposition 1. Figure 1 presents graphically the mechanism. It
plots the evolution of consumption with wealth conditional on other determinants of con-
sumption. The different lines correspond to different levels of permanent earnings (baseline
versus high) and different distributions of shocks to future earnings (some shocks versus
no shocks). The slope of each line corresponds to the MPC since it measures the partial
effect of wealth on consumption.

The dashed black line represents the evolution of consumption with wealth for a base-
line level of permanent earnings under perfect foresight, that is, absent any uncertainty

about or shocks to future earnings. The evolution of consumption is a straight line in that
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case: under perfect foresight people optimally consume a fixed fraction of their lifetime
resources—for instance it would be about 3% of the sum of their liquid wealth and dis-
counted flow of future earnings for consumers with 60 periods left to live, a discount factor
of 0.98, and facing an interest rate of 2%. One extra unit of wealth raises consumption
because it raises lifetime resources. Since people consume a fixed fraction that does not
vary with wealth of their lifetime resources, one extra dollar of wealth raises consumption
by the same amount at every level of wealth. The MPC, and thus the slope, is constant
across the wealth distribution and equal to the value of the fixed fraction. This perfect
foresight case is also the ’permanent income’ case considered in Friedman1947—where
permanent income denotes the amount that people consume, not the permanent component
of a permanent-transitory earnings specification. This consumption function also coincides
with the one of an individual with quadratic preferences (Hall (1978)).

The plain black line plots the evolution of consumption with wealth when everything
is the same as in the dashed line except that consumers now face uncertainty from tran-
sitory and/or permanent earnings shocks. The difference between the dashed and plain
lines corresponds to precautionary saving: it measures the extra saving caused by earnings
uncertainty. The slope is steeper than under perfect foresight because wealth reduces the
share of risky resources in lifetime resources and reduces precautionary saving. One extra
unit of wealth now raises consumption for two reasons: because it raises lifetime expected
resources, as in the dashed case, and because it reduces the optimal level of precautionary
saving. The response of precautionary saving varies along the wealth distribution. Every-
thing else being equal, at a lower level of wealth, precautionary saving is not only larger
but also more sensitive to changes in wealth: one unit increase in wealth relaxes the need to
make precautionary saving more at a lower level of wealth, thus raises consumption more
at a lower level of wealth. As a result, the MPC decreases with wealth. The slope of the
consumption function is steep at low levels of wealth and gets flatter as wealth increases,
making consumption concave.

I now plot in blue a situation in which permanent earnings e?* is higher than in the
baseline (black) situation. The transitory component & and distribution of future shocks
&5 and 1, are the same as in the black situation. At each level of wealth 4;, expected
lifetime resources are now larger. Under perfect foresight, consumption is simply shifted
up: people now consume the same fraction of a larger level of lifetime resources. The
dashed blue line is strictly above the dashed black line. Yet the fraction of their lifetime

resources that people consume is unchanged. Thus, the MPC is unchanged: the dashed
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blue line has the same slope as the dashed black line.

In the presence of earnings uncertainty, people still consume more when they have a
higher level of permanent earnings e”’: the plain blue line lies above the plain black line.
However, the precautionary gap between the plain and dashed line is more pronounced in
the blue situation: at a given level of wealth, having a higher level of permanent earnings
(being in the blue situation instead of the black one) means having a higher ratio of risky
to risk-free resources. Consumers with a higher ratio of risky to risk-free resources have a
stronger motive to save to accumulate more safe assets: their optimal level of precautionary
saving is higher and the gap between the plain and dashed blue lines is larger than the gap
between the plain and dashed black lines. At a higher permanent earnings, precautionary
saving is not only larger but also more sensitive to changes in wealth: one extra unit of
wealth reduces the gap between the plain and dashed lines more when this gap is initially
higher. As a result, the slope of the plain blue line is steeper than the slope of the plain
black line at the same level of wealth. The MPC is higher at a higher level of permanent
earnings, holding wealth constant.

Note that, in the case without a consumption floor, the MPC is homogenous of degree
zero in wealth and permanent earnings. This means that increasing permanent earnings
(moving from the black to the blue line) and increasing wealth proportionally (moving
right on the x-axis by an amount that would be proportional the underlying increase in
permanent earnings) would keep the MPC, the slope of the line, unchanged. In the case
with a non-zero consumption floor, the slope of the plain blue line would still be steeper
than the slope of the plain black line after increasing both permanent earnings and wealth

proportionally.

Is it sufficient to substitute wealth with the ratio of wealth to permanent earnings in
MPC analyses? In both empirical studies and numerical simulations, people focus on lig-
uid wealth as one of the most important determinant of the MPC apart from demographic
characteristics. Proposition 1 suggests that permanent earnings is another important deter-
minant. In the case without any consumption floor, the MPC depends on the ratio of wealth
to permanent earnings, but is independent of wealth or permanent earnings outside of this
ratio. It is thus sufficient to substitute our focus on liquid wealth with a focus on the ratio
of liquid wealth to permanent earnings. In the case with a non-zero consumption floor, the
ratio is no longer a sufficient statistics. Changes in permanent earnings and wealth affect

the MPC even when their ratio is unchanged. It is then important to consider both liquid
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wealth and permanent earnings separately.

Extension to exogenous borrowing constraints. This theoretical section relies on a sim-
ple model to highlight the positive relation between permanent earnings and the MPC that
the simplest version of the consumer problem generates, without exogenous borrowing
constraints. The mechanism works through precautionary saving.

I show that Proposition 1 extends to the presence of exogenous borrowing constraints
that can be binding, as long as an increase in permanent earnings keeps the current con-
straint as binding or makes it more binding. When the constraint

can still hold in the presence of an exogenous borrowing constraint, in some situations.
In the presence of an exogenous constraint, there are two regimes: one in which the con-
straint binds, and one in which it does not. When comparing consumers with different
levels of permanent earnings who are both in the same regime (both constrained or both
unconstrained) and remain so after the one-time unexpected income change, Proposition
1 still holds. When both consumers are constrained, they have the same MPC of one.
When both consumers are unconstrained, because the extra saving caused by the possi-
bility of future constraints has the same properties as precautionary saving, Proposition 1
applies—one can go over the analytical proof with exogenous constraints and obtain the
same results.

The difficulty is that a higher level of permanent earnings may change the wealth thresh-
old where an exogenous constraint binds, so the consumer with the same wealth but a higher
level of permanent earnings might be under a different regime than the other consumer. In
the absence of any life-cycle trend in earnings, that is, when the expected value of earn-
ings is the same at all periods (E;[y;+s| = cst for all s > 0), people with a higher level of
permanent earnings are less likely to be constrained: an increase in permanent earnings
reduces the wealth threshold above which people are no longer constrained.” It may move
the consumer with a higher permanent earnings outside of the constrained regime. In that
case, there exists some levels of wealth at which Proposition 1 no longer holds: a consumer

who is constrained can have a higher MPC than a consumer with the same wealth but a

>That is because, denoting ¢} the consumption that would be chosen absent constraints and L, the
exogenous borrowing limit on wealth at the beginning of ¢ + 1, people are constrained when @, = (1 +
ra;+y—cf < L; 1. Because optimal consumption does not increase as much as current earnings with an
increase in permanent earnings in the absence of life-cycle trend (see Carroll (2009)), I have aaj[ < ; e}]'ﬁt .
Thus, a marginal increase in permanent earnings reduces the gap between constrained consumption and

optimal consumption.
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higher permanent earnings, who is not constrained thanks to its higher permanent earn-
ings. However, when there is enough of an upward-sloping trend to earnings, Proposition
1 can be restored even in this knife-edge case.® With an upward-sloping trend to earnings,
a consumer with higher permanent earnings can be more likely to be constrained, that is,
constrained over a wider range of wealth values than a consumer with lower permanent
earnings. In that case, Proposition 1 holds. Its interpretation simply changes around the
levels where the constraint becomes binding: there can now be two reasons why consumers
with a higher permanent earnings respond more to a one-time income shock, because the
same exogenous constraint is more binding for them, and because they have a stronger
precautionary motive.

Note that other papers have looked, not at the effect of permanent earnings on the
strength of the constraint, but at the related questions of the effect of liquidity constraints,
their tightening, and the addition of more constraints on the shape of the consumption
function, in the absence of risk (Holm (2018)) and in the presence of risk (Carroll, Holm,
and Kimball (2021)).

3 Measuring permanent earnings in survey data

3.1 The Survey of Consumer Expectations

Survey. To test empirically this theoretical prediction, I use data from the Federal Reserve
Bank of New York’s Survey of Consumer Expectations (SCE, seeFederal Reserve Bank of
New York (2015-2019)). It is a monthly online survey with a rotating panel of about 1,300
household heads based in the US. A household head is defined as a person in the household
who owns, is buying, or rents the home. A household may have multiple co-household
heads. Respondents stay on the panel for up to twelve months before rotating out of the
panel. The survey started in June 2013. While the Core Survey takes place monthly, its
topical modules only take place either every four months or every year. The Labor Survey
module, which reports earnings information, take place every four months. The Housing
module and the Household Finance survey, which contain information about wealth, take

place once a year.” In addition to these topical modules Fuster, Kaplan, and Zafar (2020)

%When the expected value of future earnings is higher than the expected value of current earnings, it is
possible to have aaec;,, > a‘iy,f,.
7See Armantier, Topa, Klaauw, and Zafar (2017) for technical background information on the SCE, and

www.newyorkfed.org/microeconomics/sce.html for additional information.
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fielded MPC-specific modules at four points in time between March 2016 and March 2017,
which I use to measure the respondents’ MPCs. My period of observation is thus between
March 2016 and March 2017. Half of the MPC-specific modules, and more than half of the
observations, take place on the same month as a Labor Survey module. When that is not the
case, I match the MPC reported in the MPC modules with the closest previous observations

of earnings variables. I detail the way in which I match the modules in ??.

Earnings. I obtain current annual earnings, expected future annual earnings, and the prob-
ability to be employed in the future from questions in the Labor Market module of the
SCE. From this module, I also observe the probability that respondents assign to the oc-
currence of earnings-changing events in the future, such as receiving job offers of different
amounts, becoming self-employed, or becoming non-employed. This makes it possible to

build a measure of the variance of future earnings as foreseen by the individuals themselves.

MPCs. I rely on four modules added to the SCE by Fuster, Kaplan, and Zafar (2020).
The modules are added to the end of the monthly surveys in March 2016, May 2016,
January 2017 and March 2017. Respondents are asked to report how they would change
their spending behavior in response to an unexpected change in resources. The baseline

question is about a $500 gain today. The hypothetical situation is framed as follows

Now consider a hypothetical situation where you unexpectedly receive a one-
time payment of $500 today. We would like to know whether this extra income
would cause you to change your spending behavior in any way over the next 3

months.

People are then asked about their response in two steps. In a first step, they describe
qualitatively whether they would change anything over the next 3 months to their spending
and donation, to their level of debt, and to their saving. In a second step, people are asked
to quantify the changes they would make. This two steps procedure generally makes it
possible to avoid a situation in which most people select answer only with 0, 0.5 and 1.
Besides the $500 gain today, people are asked about their spending response to a $2500
gain today, a $5000 gain today, a $500 gain in 3 months, a $5000 gain in 3 months, a $500
loss today, a $500 Loss in 3 months, and a $500 loss in 2 years. The MPC corresponds
to the reported change in spending divided by the size of the stated gain or loss. There is

no constraint that the MPC be smaller than one nor larger than zero. 4% of observations
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correspond to a MPC strictly below zero or strictly above one after trimming the top and
bottom 1% of the distribution (see the last two lines of Table ?? in Appendix ??). In the
analysis, I pool together MPCs from questions about different types of one-time unexpected
shocks and use dummies to control for the effect of the MPC question, with a $500 gain
today as the reference category. On this, the model prediction is that the slope of the
consumption function is steeper at a higher level of permanent earnings: this means that
the response to all these questions should be larger at a higher level of permanent earnings,
whether it is a positive or a negative shock, whether it is a big or small shock, and whether it
is a shock today or in the future. I still examine the heterogeneity by type of MPC question
in robustness analyses. The only question in the MPC modules that I exclude is about the
change in spending in response to a $5000 zero-interest loan today to be repaid one year
from now. Since the same respondent can be asked several of these questions in the same
module thus at the same date, an observation is an MPC question-respondent-date.

The resulting average reported MPC is 0.176. This MPC covers total spending, in-
cluding spending on nondurable goods, over the three months following the shock. This
is in line with, though on the lower end of, recent results measuring MPCs from natu-
ral experiments, where the natural experiment is typically a staggered disbursement of tax
rebates. While a first range of studies obtained point estimates for the quarterly MPC for
total consumption above 0.50 (see e.g. Johnson, Parker, and Souleles (2006) Parker, Soule-
les, Johnson, and McClelland (2013), Broda and Parker (2014)), more recent studies using
econometric techniques robust to treatment effect heterogeneity, put the quarterly MPC
of total consumption below. OrchardRameyWieland2024 and Borusyak, Jaravel, and
Spiess (2022) find the quarterly MPC out of the 2008 US Economic Stimulus Payments
to be around 0.25. ParkerSchildErhardJohnson2021 estimate the quarterly MPC out of
the covid stimulus payment to be 0.10 for nondurable spending, with little evidence that
durable responded. In a experimental design where participants receive a 300 euros cash
transfer, BoehmFizeJaravel2024 estimate the MPC of total spending out of the transfer to
be 0.23 after one month. This is also in line with other surveys asking about the response
to an hypothetical shocks. While the earlier survey-based study of Shapiro and Slemrod
(2003) asks qualitative questions (would the respondents *mostly spend’ out of an unantic-
ipated gain?), more recent ones ask people to quantify the fraction of an unanticipated gain
that they would spend (e.g. GrazianivanderKlaauwZafar2016 Christelis, Georgarakos,
Jappelli, Pistaferri, and Rooij (2019), Bunn, Le Roux, Reinold, and Surico (2018), Parker
and Souleles (2019) Crossley, Fisher, Levell, and Low (2021)). The average MPCs are
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similar with the one obtained by Fuster, Kaplan, and Zafar (2020).
I also compute the yearly MPC. I use questions in the Fuster, Kaplan, and Zafar (2020)’s
modules about the amount spent on each of the month of the quarter to derive a fading rate.

I then apply this fading rate to the following nine months and obtain a yearly MPC.

Liquid wealth. I use two measures of liquid wealth. The first one is from a question in the
Housing module of the SCE asking respondents to select which category of net non-housing
wealth their household belongs to among fourteen possible bins, ranging from below five
hundred dollars to above one million dollars. Its advantage is that it takes place around the
same period as the MPC modules and a large number of respondents of these modules an-
swer it. The second measure is from two questions in the Household Finance module: one
about the level of savings and investments in accounts other than retirement accounts, the
other one is about the share of this hold in saving and checking accounts—thus excluding
mutual funds, index funds, stocks and bonds. This measure more precisely captures liquid
wealth. However, the survey takes place in August so the response rate among MPC survey

respondents is lower.

Demographics. I use demographic characteristics as controls when I examine the effect of
permanent earnings on the MPC. Those controls are obtained from the Core module of the
SCE. The baseline controls I always include are dummies for the date and the type of MPC
question. The set of respondent-specific controls include dummies for the respondent’s age
group and educational attainment. The set of family-specific controls include dummies for
number of household members, for whether there is at least one child (below 18) in the

household, and for ranges of total household income.

Selection and CPI deflating. I exclude non-employed respondents from the sample. This
does not mean that I assume away the risk of non-employment since I let those employed
face future non-employment risk. The reason for excluding the non-employed is that, to
build permanent earnings, I assume that people draw their earnings shocks from the same
distributions conditional on the date and fixed characteristics of the respondent. This does
not seem to hold when I include non-employed respondents, who appear to draw earnings
shocks from riskier distributions. I further drop respondents with yearly earnings below
$1,885, following Guvenen, Karahan, Ozkan, and Song (2021). To abstain from modeling

the education and retirement decision, I also select out people below age 25 and above age
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55. Finally, I winsorize the top and bottom 1% of the expected future earnings, earnings,
consumption, and variance of future earnings variables. I obtain a final sample of 2,733
observations where I observe jointly the expected future earnings, wealth (the most general
variable, non-housing wealth), and the MPC. These observations are coming from 905 re-
spondents. Analyses are then clustered at the repondent level. I deflate all the $ variables
using the monthly non-seasonally adjusted Consumer Price Index (CPI), and express them
all in March 20168$.

Tables. I present descriptive statistics of these variables in this final sample in Tables ??
and ??, Appendix ??.

3.2 Measuring permanent earnings

Identification insight. Consider a general earnings specification such that annual earnings
of consumer i at# + 1 is the product of a permanent component ePri1 = ePie+1 that evolves
as a multiplicative random walk and of an innovation xf +1- Note that this specification still

means that, at a higher level of permanent earnings, the same innovation x!

i+ has a larger

impact on yﬁ +1- Expected annual earnings is
N L it 1 plpir i i
Vg =eleMrix = Ejlyi] = e EfleM ] (3.1

Because the term E! [x; 1] is an expectation of an innovation, I assume that it is either the
same for all respondents, or the same for all respondents with the same observed character-
istics at 7. I can filter it out with demographic controls to obtain epg, which is a component
that will multiply all future realizations of earnings. That is the intuition for the identifica-

tion.

A generalized transitory-permanent earnings process. I show that this insight applies
the generalized transitory-permanent earnings process proposed in Guvenen, Karahan, Ozkan,
and Song (2021). This specification encompasses the simple transitory-permanent process
that is common in the literature and that I use in section 2 to illustrate the mechanism. Gu-

venen, Karahan, Ozkan, and Song (2021) find that their specification fits well the moments
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of annual earnings measured from administrative US data®

. : : pe) i i i
Annual earnings: yi = (1—V/) ¢@ 757 P e 8l (3.2)
N N = o
Employment F%xe(% Highly Transitory Age trend
status etect  persistent
. i i i
Persistent component: e’ = (efi-1)Pe'l, (3.3)

0 (employment) with prob. 1 — Pvi_l )

Nonemployment: v/ ~ (3.4)

1 (nonempl.) with prob. pvi_l.

This expression states that the annual earnings of worker i at ¢, y!, are the product of a
dummy for employment status v/, a fixed effect e% = ¢®+8Z that can include a part de-
pending on observed fixed individual component 7/, a persistent component el’i, a transitory
innovation & , and a deterministic age trend e8 (). The log of the persistent component
evolves as an AR(1) process with 7/ its innovation and p it persistence. In practice, this
component is virtually permanent because Guvenen, Karahan, Ozkan, and Song (2021)
estimate its persistence to be p = 0.991 and the length of the working age period is less
forty years, not infinite. Because I do not seek to estimate this process but simply to find
an empirical counterpart to the permanent component, I do not need to assume any specific
distributions for these innovations.

The non-employment dummy at ¢, V/, is a one/zero dummy for whether the individual is
mostly employed or mostly non-employed over the year.” I directly observe the probability
to be non-employed at 7, PV§—1’ from a survey question.10 Thus, I do not need to make

assumptions about its particular specification.

Defining permanent earnings. My objective is to capture the part of this earnings process

8Guvenen, Karahan, Ozkan, and Song (2021) identify two specifications that fit the data well, which are
numbered (5) and (6) in their paper. Here, I draw from their specification (5).

When Guvenen, Karahan, Ozkan, and Song (2021) let the non-employment dummy correspond to a
length that they let estimate, they find it to be very close to one, which corresponds to one year. Although
this value is likely to capture an average, it means that letting some people be *mostly non-employed over the
year’ and others be *mostly employed’ generates a good fit between the specification and the moments of the
administrative data.

10Because of the way the question is worded—people respond at a given period about their probability to be
non-employed at the next period—, I assume that this probability of non-employment is entirely determined at
t — 1. This differ slightly from Guvenen, Karahan, Ozkan, and Song (2021), where the probability to be non-
employed at 7 is determined jointly with the realization of the contemporaneous persistent earnings innovation
n/. As 1 let the distribution of the persistent earnings shocks e depend on individual characteristics at 7 — 1
and because I let Pqu also depend on individual characteristics at t — 1, my specification is still consistent

with a correlation between €™ and py! .
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that is akin to a scaling factor multiplying the realizations of current and future earnings. In
this specification, such a factor corresponds to the product of the highly persistent compo-
nent e (virtually permanent since p = 0.991 and lifetime is finite) and of the fixed effect at
the average demographics value e¥HE T additionally normalize the value of this product
to ease the interpretation of its unit change: I re-scale it so that a one one unit change in my
definition of permanent earnings corresponds to a one dollar increase in annual earnings, at
the average age trend and average realization of the current transitory innovation. I denote

perm! the re-scaled permanent component
permﬁ = ¥ T8l oE o8 (3.5)
The bar over the variables denotes their average value in the sample.

Using detrended expected future earnings to measure permanent earnings. Under this
general specification, dividing expected future annual earnings by the probability to still be

employed at the next period and taking the log of the resulting term yields

res!
E;[Y;H] i &l i irnt i €
In| ——= | = p p; +0" +C +In(Ef[e"1]) +In(E/[er+1]) +g(t+1).  (3.6)
(I—pvi)) ~~ S g

—_— ~1 Captured through fixed individual
Observed characteristics and year dummies

If individual characteristics and year dummies affect linearly the values of the mean and
variance of the distributions from which people draw their transitory and persistent innova-
tions, differences in In(E! [e”tiﬂ]) and In(E! [egtiﬂ]) are captured by a linear regression over
such dummies.!! Also, p is estimated by Guvenen, Karahan, Ozkan, and Song (2021) to
be close to one.'? As a result, the residual res! from a regression of In(E![y,11]/(1 — pv}))
on individual characteristics and year dummies coincides with pi + &'.!3 In the baseline,
the individual characteristics z' that I control for are the gender of the respondent and their

willingness to take risks. Indeed, both are likely to affect the distributions from which

"'This is because the log of the expected values [n(E![e™+1]) and In(E![ef+1]) approximate as
In(Ei[e"+1]) ~ E{[n} ]+ Vari(n],,)/2 and In(E}[e‘+1]) ~ E[€] ] + Vari(g ) /2.

12Rozsypal and Schlafmann (2023) find that people are partly overestimating the persistence p of their
earnings. I use self-reported expectations, so the p I should use is the one that people believe. Since I set p
equal to one, this overestimation of the persistence is in line with my specification.

3Indeed, it coincides with pi—p+ &' — & and I set the average sample value of p+ @& to zero without loss
of generality (any non-zero constant can be captured in ¢%%).
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people draw shocks. In robustness analyses, I examine the effect of using other fixed char-
acteristics including education and the type of job (private vs public vs NGO).

I re-scale and re-arrange this residual to obtain my measure of permanent earnings. I
multiply this residual by the average log-income among employed respondents, denoted
m =€+ {7+ g. I then take the exponential

respxinOlyo _ P oF 9268 — perm.
Since I observe earnings over a longer period than the MPCs, I detrend expected future
earnings and build permanent earnings with data from March 2015-March 2019. Table
?? in Appendix ?? presents summary statistics on the raw variables that I use to build
permanent earnings and on my resulting measure of permanent earnings.

The method relates to the papers of Pistaferri (2001) and Attanasio, Kovacs, and Molnar
(2020), which use expectations to identify separately the transitory and permanent com-
ponents of the shocks that people face. Here I use the same insight but to identify the
permanent component of the level of earnings rather than the permanent component of
the shocks. Furthermore, I note that when expected future employment is observed, my
method generalizes to a process with non-employment shocks. Other methods that rely
on subjective expectation data include ArellanoAttanasioCrossmanSancibrian2024 and
ArellanoAttanasioBorellaDeNardiPazPardo2024. These methods aim at estimating the
parameters of earnings processes. Here, I do not estimate the parameters of a process, e.g.
the persistence or the cdf of the shock distribution of permanent earnings, but I identify the
value of permanent earnings for each individual: what is the value of e”i for each observa-
tion. Other methods to proxy the permanent component of earnings include using simply
current earnings and using an average of past and current earnings. A method which, like
mine, allows for a general earnings specification with non-employment shocks is that of
Braxton, Herkenhoff, Rothbaum, and Schmidt (2021) who develop a filtering algorithm
that can be used if a long enough time series is available.

The effect of heterogeneous trends. Guvenen, Karahan, Ozkan, and Song (2021) iden-
tify two specifications that fit the data well, which are numbered (5) and (6) in their paper.
Here, I draw from their specification (5), which they mention is the simpler one with a
reasonable fit, but I can discuss what specification (6) implies. Specification (6) addition-

ally includes an heterogeneous profile P in the realization of annual earnings at t. The
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Figure 2: The Standard Deviation of Future Earning And Permanent Earnings

term f3 I is distributed with mean zero. In that case, what I measure with my method is
permi’ = ¥ TCTHB (1) o1 o€ 8 — permieP (1), This term also multiplies all future real-
izations of earnings. One difference with the case without trend is that a future realization
at ¢ +s with not be multiplied only by perm’ times PGV larger permanent compo-
nent of earnings at ¢ coming from a larger 8 should raise the risky component of people’s
resources—and thus their precautionary motive—even more, because it multiplies future

risky earnings y;+s even more than it does current realized earnings y;.

Permanent earnings and the standard deviation of future earnings. As a first check of
my theoretical mechanism, I examine how the standard deviation of future earnings varies
with permanent earnings. One typical difficulty with measuring risk is that the ex-ante
risk that an individual faces is not observed, only the one outcome that realizes ex-post
is. A typical solution is to proxy the individual earnings risk of a given respondent with
the variance of ex-post realized earnings innovation among a group of similar respondents.
The SCE makes it possible to solve this problem without making this assumption and obtain
directly an individual-level measure of the variance of future earnings. This is because it
asks respondents about the probability they assign to events that would change their annual
earnings by given amounts. The questions that I use are about the probability to receive job
offers, the levels of these job offers, the probability to accept these job offers, the probability
that the employer matches these job offers, and the probability to become unemployed or
to leave the labor marker. I use these questions to obtain the different possible states of
the world of each worker, with the annual earnings that he or she would have in each of

these states of the world and the probability that each of these states of the world realizes.
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I can then build the variance of future annual earnings of this worker as the sum of squares
of this worker’s possible levels of future annual earnings weighted by the probabilities
that the worker assigns to each level of future annual earnings. The standard deviation of
permanent earnings is the square root of this variance. Note that the questions I use to build
the standard deviation of future earnings do not include the expected future annual earnings
question that I use to build permanent earnings so no relation between the variables is built
in. I detail the survey questions and the method that I use to build this variance in Appendix
2.

Once I have the permanent earnings and variance of future earnings of each respondent,
I discretize permanent earnings in fifteen bins of equal size. I compute the average perma-
nent earnings and the average standard deviation of future earnings of the respondents in
each bin. Figure 2 plots the relation between the two. It shows that people’s standard de-
viation of future earnings increases linearly with their permanent earnings. This is what an
earnings process with a permanent component that scales earnings realizations predicts: if
Yii1 = permsx; 41 then var:(y,41) = perm?var(x,,1) and sd; (i1 1) = perm;sd;(x;1). In-
cidentally, the specification (5.1), which I show is consistent with my permanent earnings
identification, only implies a proportional and positive relation between permanent earn-
ings and the standard deviation of future earnings conditional on being employed in the
future.'* Figure 2 shows that the broadly linear relation holds even between permanent
earnings and the unconditional standard deviation of future earnings. This means that, al-
though a higher level permanent earnings protects from unemployment in the data, thus
reduces future unemployment risk, this effect is not large enough to break the mechanical
positive and proportional relation between permanent earnings and the standard deviation
of future earnings.

In addition, when earnings evolve as a transitory-permanent earnings process, the the-
oretical prediction is that there is no relation between the coefficient of variation of future
earnings, defined as the ratio of the standard deviation over the mean, and current earnings.
To see this, under the specification the specification (5.1), the coefficient of variation is
CVi = sdi(eM+1¢5+17%) /Ei[e"i+1¢5+178]. T find that, as predicted, the coefficient of varia-
tion does not vary with current earnings in my baseline sample where I exclude the non-

employed. However, it decreases with earnings when I include both non-employed and

4Formally, the relation is sd; (y}) = permi/(1 — pv;,)eé(z"—z) eg(’+1)_gsd,(e”fi+l efr ~). When a high per-
manent earnings protects from unemployment, the positive correlation between \/( 1— pvl,-) and perm! may
change the relation between sd; (y!) and perm! away from a linear relation.
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employed respondents. This latter result is consistent with the findings in Arellano, Bon-
homme, Vera, Hospido, and Wei (2021), who find that the coefficient of variation of future
earnings decreases with current earnings, but that the decrease happens mostly around zero
current earnings and is thus essentially driven by people with low attachment to the labor

market. I describe those results this in Appendix ??.

Ruling out anticipations and verifying that expected annual earnings differs from cur-
rent earnings One potential concern of using expectations to separate out the transitory
component is that, if the realization of the future transitory component is expected, future
expected earnings would include it. In that case, what I measure would not be perm! but
permi x e+17€_To test for this, I look at the covariance between my measure of permanent
earnings at ¢ and the realized innovation to log-earnings at ¢ + 1. If the transitory shock &
was anticipated, it would be present both in my measure of permanent earnings and in the
realized innovation to log-earnings, and the two would covary. Contrary to that, I find that
their correlation is quantitatively very small and not significant. 1 present those results in
Appendix ??.

What people are asked about in the SCE is their annual earnings they expect four
months from now. The fact that the question is about annual earnings at a short horizon,
four months from now, is not per se a problem. Indeed, what I aim to measure is the level
of permanent earnings that people have at a given point in time, not the change in their
permanent earnings they experience over a period of time. What could be a problem would
be seeing no difference between current earnings and expected future earnings because of
the short horizon. Yet, people do not report the same values for current annual earnings and
expected future annual earnings in March of next year (see Table ?? in Appendix 2?), so
the horizon is long enough for them to expect some change. In addition, I verify that cur-
rent and future expected annual earnings affect the MPC differently (see Table 3 in section
5), which means that the expected annual earnings that people report is not just a resized

version of the current earnings they report.
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4 Permanent earnings and the MPC in survey data

4.1 Specification and main results

Specification and estimation method. To measure the influence of permanent earnings

on people’s MPC, I estimate the following reduced-form specifications:

MPC! = ay +ay perm cat! + a3 nonhousing cat! +asX; + &/ 4.1)
MPC'! = by + by perm’ + b3 (perm;)2 + by checkingf + bs (checkingf)2 + beX, + éi 4.2)

The term MPC! is the reported MPC out of a hypothetical shock of respondent i at period ¢.
The term perm catti is a vector of dummies that correspond to the quartile of the permanent
earnings of the respondent. The reference category is the first quartile of permanent earn-
ings. Permanent earnings is built as described above. The term nonhousing cat! is a vector
of dummies that correspond to the quartile of non-housing wealth of the household’s re-
spondent. These quartiles are obtained from merging a categorical measure of non-housing
household wealth into four new categories that correspond to the quartile of the distribu-
tion in my sample. The reference category is the first quartile of non-housing wealth.!?
The term X, designates a vector of control variables. The baseline controls are dummies
for the MPC question that the respondent is asked, interacted with the month-year in which
the question is asked. This corresponds to thirteen dummies. The reference category is
a $500 gain today. '® The respondent controls are dummies for the age group, region of
residence, and education level of the respondent. The family controls are dummies for
the number of household members, number of children, and household income categories.
These dummies are described in the data section.

In the second specification (4.2), the term perm! measures the level of permanent earn-
ings, the term checking' measures the amount that the head (and spouse if any) holds in
checking and saving accounts, that is, the amount of fully liquid wealth. It is a continuous

variable. In this specification, the variables perm! and checking' are standardized.

SThe first quartile corresponds to ’Less than $5,000°. The second quartile is *Between $5,000 and
$20,000°. The third quartile is "Between $20,000 and $50,000° The fourth quartile is "More than $50,000°.

16The reference category is $500 gain today, asked in March 2016. The list of dummies is as follows:
$5000 gain today, asked in March 2016; $500 gain in three months, asked in March 2016; $500 loss today,
asked in March 2016; $5000 gain today, asked in May 2016; $2500 gain today, asked in May 2016; $5000
gain today, asked in January 2017; $5000 gain in three months, asked in January 2017; $500 gain today,
asked in January 2017; $500 loss in three months, asked in January 2017; $500 loss today, asked in March
2017; $500 loss in three months, asked in March 2017; $500 loss in two years, asked in March 2017.
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I estimate the specifications described by (4.1) and (4.2) with linear regressions.

The effect of permanent earnings on the MPC. The first column in Table 1 presents
the results obtained from the estimation of specification (4.1). The first three lines in this
column shows that, holding non-housing wealth fixed, moving from the first to higher
quartiles of the permanent earnings distribution significantly raises the reported MPC out
of a one-time income shock of the respondent. This is in line with the theoretical prediction
that I obtain in the first section. Moving from the first to the second quartiles raises the
MPC by 0.052, moving from the first to the third quartile raises the MPC by 0.045, and
there is no longer any significant effect of moving from the first to the fourth quartile. To
put these values into perspective, note that the average MPC in this sample is 0.176, so
an increase by 0.05 corresponds to a 30% increase for someone at the average MPC. The
effect of moving upward in the permanent earnings distribution appears non-monotonic
in this first specification: moving from the first to the second quartile of the permanent
earnings distribution has a stronger effect than moving from the first to the third or fourth—
although the differences are not statistically significant. However, this non-monotonicity
disappears in subsequent specifications, in which I control for respondent characteristics.
The ’Non-housing wealth Q’ lines show that moving from the first to higher quartiles of the
non-housing wealth distribution reduces the MPC, consistent with the existing theoretical
and empirical literature that established liquid wealth as one of the only non-demographic
significant determinant of MPCs. The effect of non-housing wealth is of a broadly similar
magnitude as that of moving along the permanent earnings distribution: the point estimates
associated with moving to higher quartiles of wealth are between -0.01 and -0.06, while the
point estimates associated with the quartiles of permanent earnings are between 0.03 and
0.05.

The second column presents the results when additionally controlling for respondent
and household characteristics. The effect of moving from the first quartile of the permanent
earnings distribution to higher quartiles is still positive and significant. The point estimates
are now larger, in particular for moves to the third and fourth quartiles. The effect is also
monotonic: the point estimates associated with higher quartiles are larger. In contrast, the
effect of an increase in non-housing wealth becomes smaller.

The third column presents the estimation results among the subsample of singles, to
whom the standard life-cycle model with one consumer most exactly applies. Indeed, in

this subsample, the permanent earnings of the respondent coincides with the permanent
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ey (2) 3) “) &) (6) (N
MPC
Permanent earnings Q2 0.052**  0.060***  -0.008
(0.021)  (0.022) (0.047)
Permanent earnings Q3 0.045**  0.063***  0.053
(0.021)  (0.023)  (0.049)
Permanent earnings Q4 0.028  0.077***  0.092*
(0.022)  (0.028) (0.051)
Permanent earnings (s.d.) 0.094** 0.083**
(0.043) (0.041)
Permanent earnings (s.d.)? -0.010 -0.009
(0.008) (0.007)
Non-housing wealth Q2 -0.011 0.002 0.009
(0.021)  (0.022) (0.053)
Non-housing wealth Q3 -0.046**  -0.029  -0.084*
(0.021)  (0.022)  (0.048)
Non-housing wealth Q4 -0.064***  -0.036  -0.109**
(0.022)  (0.024) (0.049)
Checking and saving
accounts (s.d.) -0.176**  -0.117 -0.196***
(0.075) (0.073)  (0.073)
Checking and saving
accounts (s.d.)? 0.022 0.010 0.026
(0.017) (0.017)  (0.017)
Current earnings (s.d.) 0.075
(0.049)
Current earnings (s.d.)? 0.006
(0.021)
Ratio (s.d.) -0.828***
(0.287)
Ratio (s.d.)? 0.146***
(0.050)
Constant 0.079***  -0.117 -0.010 0.026 0.007 -0.020 0.147
(0.021)  (0.071) (0.130) (0.224) (0.232) (0.225) (0.222)
Average MPC 0.176 0.176 0.185 0.218 0.218 0.218 0.218
Question x date controls Yes Yes Yes Yes Yes Yes Yes
Respondent controls No Yes Yes Yes Yes Yes Yes
Family controls No Yes N/A N/A N/A N/A N/A
Singles only No No Yes Yes Yes Yes Yes
Observations 2733 2733 493 250 252 252 250
R2 0.130 0.149 0.222 0.232 0.206 0.228 0.213

Standard errors clustered at the respondent level in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01

Table 1: The effect of permanentf@mings on the MPC



earnings of the household, not with half of it, and there is only one decision maker in
the household. I no longer control for family characteristics since all households are now
single-person households. In this smaller sample, only the impact of moving from the first
to the fourth quartiles of the permanent earnings distribution is still significant, and it is
only so at the 10% level.

The fourth column presents the results of estimating specification (4.2) among the sub-
sample of single households, but with continuous variables and a more precise measure of
liquid wealth. The permanent earnings and wealth variables are standardized. Either be-
cause the continuous specification is less demanding or because the wealth variable is more
specifically liquid, the coefficients are more precisely measured. A one standard deviation
of permanent earnings ($46,217) around its mean raises the MPC by 0.094. The effect is
statistically significant at the 5% level. It is large, as it corresponds to an increase of half the
average MPC in the sample. The effect of the square of permanent earnings is smaller and
not significant—recall that the level effect already captures the second cross-partial deriva-
tive with respect to consumption dMPC; /deP' = d*c,/(da,de'), so square captures a third
cross partial derivative with respect to consumption. A one standard deviation increase in
the amount held on checking and saving accounts ($59,258) reduces the reported MPC by
0.176, significant at the 5% level. The effect of the squared value of liquid wealth is small
and not significant. The fact that the effect of liquid wealth is now larger than that of per-
manent earnings likely reflects the fact that the measure of liquid wealth more precisely
captures truly liquid wealth. Both results are consistent with the theoretical prediction and
points to large and significant effects of both permanent earnings and liquid wealth on the
MPC.

Explaining fact (i): some people with high levels of liquid wealth still have a non-zero
MPC, and the effect of liquid wealth on the MPC appears modest absent controls
for earnings. The first stylized fact that motivates the analysis is that some people with
medium and high levels of liquid wealth still have a MPC that is significantly different from
zero, resulting in a modest estimated effect of liquid wealth on the MPC in the literature:
comparing people with almost no liquid wealth to people with a substantial level of liquid
wealth, the MPC does not move from one to zero but decreases it much less. The positive
effect of the permanent component of earnings on the MPC can account for this fact: people
with higher levels of liquid wealth also have higher levels of permanent earnings, so the

positive effect of permanent earnings partly offsets the negative effect of liquid wealth.
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As a result, the MPC of people with high level of liquid wealth is smaller but not that
much smaller. The related prediction is that the estimated effect of liquid wealth should
be larger in absolute value when controlling for the offsetting effect of permanent earnings
than absent such a control.

Column (5) presents quantitative evidence of this. It is based on an estimation of the
same specification as (4) but in which I drop the permanent earnings regressors. In this new
specification (5), the effect of liquid wealth is no longer significant. The point estimate of
the effect is 0.12, about two thirds of its value in specification (4). Thus, failing to control
for the level of permanent earnings leads to finding a less significant and more modest ef-
fect of liquid wealth. The offsetting effect of permanent earnings can thus partly explain

why existing studies find modest effects of liquid wealth.

Explaining fact (ii): conditional on wealth, people with higher current earnings do
not have a significantly lower MPC. The second stylized fact that motivates the analysis
is that, conditional on wealth, people with higher current earnings do not respond signifi-
cantly less to an unexpected one-time income shock. This has been considered a surprising
fact because one would have expected the effect of current earnings to be similar to that
of liquid wealth, since both provide additional immediately available resources. My result
that permanent earnings raises the MPC can account for this second stylized fact. While
an increase in current earnings increases immediately available resources, as liquid wealth
does, an increase in current earnings coming from its permanent component also increases
the variance of future earnings which raises the MPC. In contrast, an increase in current
earnings coming from its more transitory component raises resources without increasing
risk and reduces the MPC. Overall, because current earnings is made of both a perma-
nent component, which raises the MPC, and a transitory component, which reduces it, its
average effect on the MPC can be small and not significant.

I confirm this stylized fact and quantify it in the SCE. Specifically, Column (6) in Table
1 shows that when I estimate a version of equation (4.2) in which I substitute the permanent
component of annual earnings with total current annual earnings, its effect on the reported

MPC is not statistically significant. The point estimate of the effect is positive but smaller.!”

7Controlling for current earnings is however sufficient to capture the confounding effect of permanent
earnings on liquid wealth: the impact of liquid wealth is significant and larger in this estimation (6) than in
estimation (5), which corresponds to the case without any earnings controls.
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Does the ratio of liquid wealth over permanent earnings captures the effect of per-
manent earnings on the MPC? With isoelastic preferences and a zero consumption floor
co = 0, so preferences are homothetic, permanent earnings do not affect the MPC beyond
their effect through the ratio of liquid wealth over permanent earnings. In contrast, with a
strictly positive consumption floor ¢g > 0, which generates a form of non-homotheticity,
an increase in permanent earnings raises the MPC beyond its effect through the ratio, that
is, even when liquid wealth also increases in a way that keeps the ratio of liquid wealth
to permanent earnings constant. To test which of the two frameworks fits the data best,
I examine the effect of permanent earnings on the MPC when controlling for the ratio of
checking and saving accounts amount over permanent earnings rather than controlling for
checking and saving accounts amount. The ratio is built with both variables expressed in $
amount and is standardized.

Column (7) presents the results. A one standard deviation increase in this ratio around
its mean reduces the reported MPC by 0.828. The effect is significant at the 1% level. This
is substantially larger than the effect of a one standard deviation increase in liquid wealth
alone, consistent with the model prediction. Note that the ratio is not normally distributed
but right-skewed, hence large increases in the ratio mostly occur as increases. The sec-
ond order effect of the ratio is positive and significant. Importantly, beyond this large and
positive effect of the ratio of liquid wealth over permanent earnings, the level of perma-
nent earnings still influences positively the MPC. This is consistent with the presence of a
strictly non-zero consumption floor, or possibly with other non-homotheticities generating
the same result. It also means that, when examining the determinants of the MPC, it is not
sufficient to control for the ratio of wealth over permanent earnings: one needs to control

for both wealth and permanent earnings.

4.2 Heterogeneity analysis, other tests of the theory, and robustness

Heterogeneity analysis. I break down the sample into MPCs out of positive versus neg-
ative shocks, small versus large shocks—equal to $500 or larger than $500—, and shocks
realized today versus shocks announced today but realized in the future. Tables ??, ??, and
?? in Appendix ?? present the results. The coefficients on the effect of permanent earn-
ings on the MPC are larger and more often significant for positive than negative shocks, in
particular the effect of moving to a high quartile of permanent earnings. The coefficients

are also larger for smaller income shocks, but are no longer significant in the continuous
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specification with checking and saving accounts as a measure of liquid wealth, in which the
sample is much reduced. The effects are markedly larger and more significant for shocks

received today than in the future, typically in three months.

Robustness: bootstrapping. Because the variable of interest, permanent earnings, is built
as a residual from a regression, I verify that the results are still significant after accounting
for the noise with which this variable is itself measured. One difficulty is that I perform the
first step measure of permanent earnings on a different sample than the second-step estima-
tion of (4.1) and (4.2): the first step is with observations from March 2015-2019, while the
second-step is on the subset where I observe MPCs, between March 2016 and March 2017.
To still examine the standard errors with a bootstrapping procedure, I first modify the esti-
mation to do the first-step estimation over the same sample as the one I use for the second
step. This does not meaningfully change neither the point estimates nor their precision. |
then move to a bootstrapping-based measure of the standard errors, which accounts for the
variability introduced by the first-step regression. The resulting standard errors are smaller

than with residuals clustered at the individual level. I present the results in Table 2?, 2?.

Robustness: controlling for optimism. Balleer, Duernecker, Forstner, and Goensch
(2021) document an optimistic bias among SCE respondents with a low level of educa-
tion. The subjective expectations of non-college graduates about their future labor market
transitions are on average overoptimistic. In contrast, college graduates have rather precise
beliefs. PfautiSeyrichZinman2024 document that people with lower cognitive skills are
overconfident about their future financial situation. Through the mechanism that I docu-
ment, people with high expected future earnings also have a high MPC. Yet on top of the
mechanism that I document, overoptimistic people might have other biases that lead them
to consume more out of a one-time income shock. To examine how much of the result is
driven by over-optimistic people, I re-run the analyses adding as control a dummy captur-
ing whether people’s expected annual earnings ¢ ended up higher than realized or not at
t+ 1. This dummy has a non-significant but positive coefficient. It makes little difference
in the effect of permanent earnings at ¢ on the reported MPC at ¢, so it does not seem to
be a large driver of my results. These findings are consistent with the facts documented.
In particular in PfautiSeyrichZinman2024, a first order mechanism is that overoptimistic
people consume more than what would be their true optimum, end up with lower wealth,
thus higher MPC mostly due to this lower wealth. Thus a small effect of optimism on the
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MPC when controlling for wealth can turn into a large unconditional effect of optimism

through the dynamic of wealth deccumulation.

Robustness: using a measure of consumption rather than of hypothetical MPC. I con-
sider a different specification that relies on questions about realized consumption rather
than on questions about the response to hypothetical shocks. In this specification, I es-
timate the interaction between the effect of permanent earnings and the effect of liquid
wealth on consumption. Although the partial effect of wealth is not exactly an MPC, since
wealth is endogenous, I find that the interaction between the effect of liquid wealth and of

permanent earnings on consumption is significant and positive. I present the results in 2?.

S Permanent earnings and the MPC in simulated data

To understand whether life-cycle models are not only qualitatively but also quantitatively
consistent with these empirical findings, and able to reproduce them, I run numerical sim-

ulations.

5.1 Model and calibration

Consumers’ maximization problem. I simulate and calibrate a standard incomplete mar-
ket model that mimics the situation of US households. It follows closely the model of
Kaplan and Violante (2010). A household is made of one individual solving a similar con-
sumption maximization problem as the one I describe in Section 2. A period is a year. The

period utility u(.) is a log-utility function.

Wealth. People only have access to one perfectly liquid asset in the model. I do a liquid
wealth calibration: the discount factor 3 is set to match a ratio of liquid wealth to annual
earnings of 0.56, obtained from the Survey of Consumer Finance (SCF). This this the ratio
that Kaplan and Violante (2022) use in a paper where they compare different versions of
standard incomplete market models. Having only one asset means assuming that people
may have illiquid wealth on the side, but that they do not use it to smooth consumption.
Kaplan and Violante (2022) document that the distributions of MPCs obtained with such a
liquid wealth calibration match the data well, with a fit comparable to that of a two-asset

model. With this modeling choice, however, I cannot say anything about total wealth, while
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a two-asset model can, but total wealth is not the focus of this paper.

Discount factor. To obtain that the mean value of liquid wealth in the population equals
56% of the mean annual earnings in the population, I calibrate internally the baseline dis-
count factor . The mean earnings in my baseline model is $59,964, so this implies a mean
liquid wealth of $33,580 (matched +/-1%). The discount factor that matches itis f = 0.973.

Interest rate. The yearly interest rate on the liquid asset is constant and set to r = 0.01, to

match the low real interest rate on liquid holdings over the period 2015-2018.!3

Borrowing limit. In addition to the period budget constraints, people face a borrowing
limit on how much they can borrow for consumption purposes. In the baseline calibration,
I fix it at a maximum consumption debt of $5,500 (in $2014). This is coming from the
SCF data about the credit card balance still owned (question x413). The top 90th percentile
of unpaid balance is $5,300 in the 2016 survey (conducted between March and December
2016). This survey wave is the closest to the period I consider, so I set the borrowing con-
straint at $5,500.

Lifespan and survival probabilities. People enter the labor market at age 25. They retire
at age 62. After retirement, people have a non-zero probability to die at each period from
age 62 to age 91. I obtain the survival probabilities from the life tables of the National
Center for Health Statistics.!® If still alive at age 91, a household dies with certainty at age
92.

Earnings. My main departure from Kaplan and Violante (2010) is that I use a more general
earnings process that encompasses the simple transitory-permanent process that they use.
I let the earnings that people receive at each period follow exactly the parametric process
(5) proposed in Guvenen, Karahan, Ozkan, and Song (2021). It is the same as the process
I consider in the empirical section, except that in the empirical section I did not have to
take a stand on the distribution of the shocks and on the functional form of the probability

of non-employment. Here, I follow the distributions and functional forms of Guvenen,

8The average 10-Year Real Interest Rate in the US over 2015-2018 is 0.0072 (see Federal Reserve Bank
of Cleveland (2015-2018)). Incidentally, because the discount factor f3 is set to match the empirical level of
liquid wealth, changing the interest rate leads to an adjustment in the internally calibrated 8 and has little
impact on the simulation results.

19See https://www.cdc.gov/nchs/products/life_tables.htm (accessed May 2024).
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Karahan, Ozkan, and Song (2021)

. s . l l 1
Annual earnings: v, = (1—Vv/) e* e/ o #8(0) 5.1)
N Vg
Employment Fixed Highly Transitory Age trend
stafus  ©iiect persistent

Persistent component: e’ = (ePi-1)P el (5.2)
: 0 (employment) with prob. 1 —pyi_,,
Nonemployment: Vv, ~ (employ )W p Pri-i (5.3)
1 (nonemployment) with prob. py;_,,
i 6[’ . . .
Prob. of nonempl.: py(z,e"t) = 1 ¢ 7 where & = ay +byt +cyp; +dytp;,  (5.4)
+ e
: N ,62 ) with prob. py,
Persistent innovation: 1; ~ (Hn,l 727]) ) P sl (5.5
A (Hn 2, 05 5) with prob. (1—py),
. N .02 ) with prob. pe,
Transitory innovation: & ~ (He.1 821) ) P be (5.6)
N (Ue2,0f 5) with prob. (1 — pe),
Fixed effect: o' ~ .47(0,02) (5.7)
Initial persistent: pf) ~ .4/ (0, 650). (5.8)

I set the parameters of this process equal to the estimates of Guvenen, Karahan, Ozkan, and
Song (2021), summarized in Appendix ?? of this paper and taken from Table IV of their
paper and Table D.III of their online appendix.

Taxes and social security income. People pay taxes according to the nonlinear tax func-
tion of Gouveia and Strauss (1994), tax(y!) = t°(y! — (O )"V Tp) parametrized
with 72 = 0.258, t® = 0.768, 7° = 2.0e — 4 as in Kaplan and Violante (2010).2°

After retirement, people stop paying taxes and receive a social security income that is
a deterministic function of their past income. More precisely, up to a given bend point,
this social security income is equal to 90 percent of average past earnings. It is 32 percent
from this first bend point to a second bend point, and 15 percent beyond that. The two
bend points are set at 0.18 and 1.10 times the cross-sectional average gross earnings. This

follows Kaplan and Violante (2010), who mimic the US legislation.

20Contrary to Kaplan and Violante (2010) who model net income and use the inverse of the tax function
to recover gross income, here, what I model with the Guvenen, Karahan, Ozkan, and Song (2021) process is
pre-tax earnings and I use the tax function to recover net earnings.
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MPCs. To compute people’s MPCs, I simulate alternative situations where individuals are
hit by a one-time unexpected income shock. This is to reproduce the fact that in the survey
data, the same respondents are asked about different shocks at the same time. I only include
two different shocks instead of 13, for simplicity reasons. The first shock that I consider is
a $500 increase in beginning of period wealth. The second shock that I consider is a $500
decrease in beginning of period wealth. I chose these two types of shocks because they are
the two most common shocks in the survey: each make for 20% of the observations. In
the simulations, the unexpected income gain or loss occur at random, once in the life-time,
between age 26 and age 55. I pool together the MPCs out of both shocks. I control for the
effect of the type of MPC question in all analyses, with a dummy capturing whether the
shock is a $500 gain or a $500 loss.

5.2 Simulations

Method. I simulate an artificial panel of 5,000 consumers, and I solve the model using the

method of endogenous grid points developed in Carroll (2006).%!

Price harmonization. In the simulations, the income process is calibrated with the param-
eters estimated by Guvenen, Karahan, Ozkan, and Song (2021). Their estimation is based
on data deflated and expressed in 2010$ value. I simulate the model with their parameters,

thus in 2010$. I then convert the simulated values to express them in March 20168$.

Building permanent earnings. I directly observe the fixed effect o and the highly per-
sistent component of log-earnings pi. I normalize their product in the same way I do with
survey data: I regress it over the year dummies (or equivalently the age dummies since the
two coincide in the simulations), take the exponential of the residual, and multiply it with

the exponential of average log-earnings among employed people.

Selection. As in the empirical analysis, I select individuals below age 55 and employed at
the moment when they experience the transitory shock.

2IThe number of grid points is as follows: the grid for wealth has 130 exponentially spaced grid points;
the grid for the highly persistent component of earnings is age-varying and at each age has 21 equally spaced
points; the grid for the transitory shock has 9 equally spaced points; the grid for the fixed effect component
of earnings has 7 equally spaced points; the grid for lifetime average earnings (used to compute retirement
income) has 11 equally spaced points. Expanding the grid further does not change the results in a noticeable
way.
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Survey data (SCE) Simulated data

Average earnings 65,642 59,964
Non-housing wealth (converted from categories) 92,667

Checking and saving accounts™ 26,274 .
Liquid wealth . 33,601
Corr. permanent earnings categories/wealth categories 0.328 0.409
Share of people at the constraint . 0.251
Yearly MPC 0.411 0.512
Observations 2,733 7,108

*The number of observations in the first column of this line is 1,143 (subset where the variable is observed).

Table 2: Model fit

Wealth and earnings comparison in the simulated and survey data. How close is the
model to the data on the earnings, wealth, and MPC dimensions? The average earnings
generated by the process and parameters in Guvenen, Karahan, Ozkan, and Song (2021) is
close to, although a little lower than, the average earnings of the respondents in the SCE.
The difference might be due to the fact that respondents in the SCE are household heads
(members contributing to the rent or owning the house), who might earn a slightly higher
wage than non-heads, while the administrative data used in Guvenen, Karahan, Ozkan,
and Song (2021) covers the annual earnings of all workers. The level of liquid wealth in
the simulations is targeted to 56% of the average annual earnings, which corresponds to
$33,601. This target is based on the ratio observed in the SCF and commonly used to cali-
brate this type of models in the recent literature, it is not based on my SCE survey data. Yet
the liquid wealth that I observe in the SCE, is not too different. More precisely, I observe
two types of liquid wealth. When I convert the non-housing wealth categories into wealth
levels by attributing to each respondents the medium level of wealth in their categories—
also $250 for those who answer less than $500 and 1,5 million for those who answer more
than 1 million—, I find that the average non-housing wealth is $92,667. This is larger than
the level of liquid wealth in the model, but this definition also includes categories of wealth
not considered to obtain the SCF ratio. The average amount on checking and saving ac-
counts in the subset of the sample for which it is observed is $26,274. This is about one
third of people’s non-housing wealth, and close to the average liquid wealth implied by
my calibration. The correlation between permanent earnings and the fourteen categories

of non-housing wealth (which I construct in the simulations as well) is positive but not too
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large in both the survey and the simulated data. It is however lower in the survey data, at
0.328, than in the simulations, at 0.409. Finally, in the simulated data, a little more than
one quarter of the people have their liquid wealth at the minimum possible level of -$5,500.
This share is not far from the estimated share of hand-to-mouth people in the population,
that is, people with very low levels of liquid wealth (with or without illiquid wealth on the
side): the baseline share of hand-to-mouth in the seminal paper of Kaplan, Violante, and
Weidner (2014) is 0.251, with a range going from 0.220 to 0.503.

5.3 Specification and main results

Specification. With these simulations data, I estimate a specification close to (4.2), the
one that I estimate in survey data when controlling for my more precise measure of liquid
wealth, that is, the amount on checking and saving accounts. The controls are the type
of MPC question to which the observation corresponds—there are no business cycles so
this also corresponds to a Question X date control—, and age dummies with the same

categories as in the empirical estimation. The equation that I estimate is then:
MPC! = ¢| + ) permi + c3 (perm')? + c4 wealth! + cs5 (wealth!)? + c¢ X! + £

Results. Table 3 presents a comparison of the effect of permanent earnings on the MPC
in the survey data and in the simulated data. The first three columns are a reminder of the
results I obtain in the survey data when estimating variations of (4.2). The first column
presents the effect of permanent earnings and wealth. The second column presents evi-
dence supporting an explanation for the first stylized fact: the estimated effect of wealth is
more modest when failing to control for the effect of permanent earnings. The third col-
umn presence evidence supporting an explanation for the second stylized fact: contrary to
that of wealth, the effect of current earnings is positive because current earnings is made
of both a permanent component, which raises the MPC, and of a transitory component,
which reduces it as wealth does. The next three columns present the estimation results of
specification (??), which is the counterpart to (4.2) for simulated data.

Column (4) shows that, consistent with the theoretical prediction and with the survey
results, an increase in permanent earnings raises the MPC when controlling for wealth. The
coefficient implies that a one standard deviation increase in the permanent component of
earnings raises the MPC by 0.182. This is very close to the increase by 0.220 estimated

in survey data. The effect of liquid wealth is negative. The coefficient implies that a one
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Survey data Simulated data (baseline)

4) (&) (6) 4) S (6)

Yearly MPC
Permanent earnings (s.d.)  0.220™* 0.182
(0.100)
Permanent earnings (s.d)?  -0.024 -0.007
(0.018)
Checking and saving
account (s.d.) -0.410*  -0.273 -0.457*** -0.327 -0.200 -0.300
(0.175) (0.169) (0.169)
Checking and saving
account (s.d.)? 0.052 0.023 0.062 0.008 0.005  0.007
(0.040) (0.040) (0.039)
Current earnings (s.d.) 0.174 0.146
(0.114)
Current earnings (s.d.)? 0.015 -0.006
(0.049)
Constant 0.060 0.017 -0.048 0.501 0.509  0.539
(0.522) (0.541) (0.524)
Average yearly MPC 0.509 0.509 0.509 0.512 0512  0.512
Question x date controls Yes Yes Yes Yes Yes Yes
Respondent controls Yes Yes Yes Yes Yes Yes
Household controls N/A N/A N/A N/A N/A N/A
Singles only Yes Yes Yes Yes Yes Yes
Observations 250 252 252 7,108 7,108 7,108

*p<0.10, " p < 0.05, ** p < 0.01

Table 3: The effect of permanent earnings on the MPC in survey data and in simulations

standard deviation increase in liquid wealth reduces the MPC by 0.327. This is similar to,
although a little smaller than, the decrease by 0.41 estimated in survey data.

Columns (5) and (6) show that the simulations are able to reproduce the two stylized
facts that motivate the analysis. First, when failing to control for permanent earnings, the
estimated effect of liquid wealth drops to about two-thirds of its value. In the simulations,
the coefficient associated with wealth drops from -0.327 to -0.200. Second, the effect of
current earnings on the MPC is positive, rather than negative as that of liquid wealth. In the
simulations, the coefficient is 0.146. It is lower than that of permanent earnings—equal to
about 80% of its value in both simulated and survey data—, in line with the fact that current

earnings is made of two components, a permanent component, which raises the MPC, and
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a transitory component, which reduces it.

5.4 The role of the rich earnings process: why can the model generate
the stylized facts?

My simulations are able to generate coefficients comparable to those I estimate in survey
data and to account for the two stylized facts that motivate the analysis. The model that
I use is very standard, except for my incorporating the rich earnings process proposed in
Guvenen, Karahan, Ozkan, and Song (2021). I thus examine what elements of the model
are important for matching the data, and in particular to what extent this richer earnings

process, or some of its elements, matters.

Examining the role of the model components To examine the role of the different ele-
ments of the model, I start from a simple framework and add back elements one by one.
The simple framework includes a typical transitory-permanent earnings specification. The
difference with the richer earnings process is that there is no non-employment shocks, the
transitory and permanent innovations are drawn from normal distributions rather than mix-
ture of normals, and there is no variance in individual fixed effects a (although the initial
value of the highly persistent component is drawn with non-zero variance).?? In this simple
framework, I also make social security income proportional to permanent earnings on the
last year of work, instead of having a progressive social security income. The proportional-
ity coefficient is such that the average pension income is the same as in the baseline. I also
remove the exogenous borrowing constraint. This corresponds to Model 1. In Model 2, 1
reintroduce the progressive social security income. In Model 3, I additionally reintroduce
the exogenous borrowing constraint. In Model 4, I additionally reintroduce that transitory
and persistent shocks are drawn from a mixture of normal distributions. In Model 5, I addi-
tionally reintroduce non-employment shocks. Additionally reintroducing a variance in the
fixed effect o yields back the baseline model.

In each model, the selection is the same as in the baseline. Thus, when there are no
non-employment shocks and no persistent shocks drawn from extreme distributions, the

sample is larger since there are no non-employed individuals and less very low-earnings

22The variance of the distributions are those of the most likely normal distribution in the Guvenen, Karahan,
Ozkan, and Song (2021) specification. The fixed effect is adjusted so the average level of earnings is the same
as in the Guvenen, Karahan, Ozkan, and Song (2021) specification.
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individuals to drop.

The effect of permanent earnings with and without the rich earnings process The first
column of the top panel in Table 4 presents the results of specification (4), specification
(5), and specification (6) in the most simple model. The results of specification (4) show
that permanent earnings has a positive though very small first order effect on the MPC. A
one standard deviation increase in permanent earnings at the average level of permanent
earnings raises the MPC by 0.0002. This is consistent with the prediction of a theoretical
model: absent any extra elements affecting the relation between permanent earnings and the
MPC, an increase in permanent earnings raises the MPC. However, with a simple earnings
process thus an environment without much risk, this effect remains very small. The effect
of liquid wealth is negative. It is also smaller than in the data but less so than the effect of
permanent earnings. The results in specification (5) show that, when the mechanism that I
identify in the paper is very small, controlling for permanent earnings barely changes the
estimated effect of wealth on the MPC: it moves from -0.0083 with a control to -0.0081
without a control. Finally, the results in specification (6) show that, when the mechanism
that I identify in the paper is very small, the effect of an increase in current earnings on the
MPC is closer to that of an increase in transitory earnings: the coefficient is very small and
actually takes a negative sign. The average MPC in this model is very small.

The second column of the top panel presents the results of specification (4), specifica-
tion (5), and specification (6) in the most simple model plus a progressive social security
income scheme. The coefficients all remain very small, and most of them change sign.
This suggests that making social security income progressive is not what drives my result
of a large and positive effect of permanent earnings on the MPC. If anything, it rather has
the opposite effect of making people with higher permanent earnings slightly less sensitive
to one-time income shock. This is consistent with the fact that a more progressive system
provides insurance and reduces the need for precautionary saving. The MPC remains very
small.

The third column of the top panel presents the results of specification (4), specification
(5), and specification (6) in the most simple model to which I add both a progressive social
security income scheme and a $5,500 exogenous borrowing limit. This model is close to
the one simulated in Kaplan and Violante (2010) or more recently in Kaplan and Violante
(2022) for instance. In the estimation of specification (4), the effect of permanent earn-

ings becomes more strongly negative and that of liquid wealth more strongly positive, in
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Model 1 Model 2 Model 3
Most simple 1+ progressive SSI 2+ borrowing constraint

Calibrated 3 0.9781 0.9817 0.9709

Specification (4)

Permanent earnings (s.d.) 0.0002 -0.0002 -0.0573

Permanent earnings (s.d.)? -0.0002 -0.0000 0.0064

Checking and saving

account (s.d.) -0.0083 0.0009 0.0481

Checking and saving

account (s.d.)? 0.0018 -0.0001 -0.0029

Specification (5)

Checking and saving

account (s.d.) -0.0081 0.0007 -0.0203

Checking and saving

account (s.d.)? 0.0018 -0.0001 0.0031

Specification (6)

Current earnings -0.0000 -0.0002 -0.0632

Current earnings? 0.0001 -0.0000 0.0004

Average MPC 0.041 0.039 0.455

Observations 10,000 10,000 10,000
Model 4 Model 5 Baseline

3+ mixture 4+ non-employment 5+ fixed effect

Calibrated 3 0.9714 0.9732 0.9734

Specification (4)

Permanent earnings (s.d.) 0.2883 0.2393 0.1820

Permanent earnings (s.d.)? -0.0355 -0.0177 -0.0074

Checking and saving

account (s.d.) -0.2350 -0.3504 -0.3267

Checking and saving

account (s.d.)? 0.0149 0.0123 0.0084

Specification (5)

Checking and saving

account (s.d.) -0.0208 -0.1782 -0.1996

Checking and saving

account (s.d.)? 0.0004 0.0040 0.0050

Specification (6)

Current earnings 0.2634 0.1961 0.1462

Current earnings’ -0.0304 -0.0134 -0.0056

Average MPC 0.387 0.506 0.512

Observations 9,980 7,108 7,108

Table 4: The effect of permanent earnings on the MPC in the simulations of different
models 42



contrast with empirical estimates. This indicates that the exogenous borrowing constraint
alone is not what drives the good fit between the empirical findings and my baseline sim-
ulations: introducing it pushes the results further away from the empirical findings. When
estimated alone, the effect of liquid wealth is negative but relatively modest (specification
(5)). The effect of current earnings on the MPC is modest but negative (specification (6)).
The average MPC produced by this model is fairly large, at 0.455. These are consistent
with the overall findings of this class of models with a liquid wealth calibration (or two
assets) and a relatively tight borrowing constraint: an increase in liquid wealth reduces the
MPC but the average effect is relatively modest; this is true although the MPC can be quite
large. There is no positive effect of permanent earnings on the MPC, which could explain
why the mechanism that I identify, invisible in this class of models, has been overlooked.
The first column of the bottom panel presents the results of specification (4), specifica-
tion (5), and specification (6) in the most simple model to which I add a progressive social
security income scheme, a $5,500 exogenous borrowing limit, and in which the transitory
and highly persistent earnings shocks are drawn from the mixture of normal distributions
estimated in Guvenen, Karahan, Ozkan, and Song (2021) rather than simply from normal
distributions. Note that the mixture are such that consumers would typically draw from
a relatively low variance distribution but there is a small probability to draw from a high
variance distribution. The results from specification (4) show that adding this element turns
the effect of permanent earnings positive and that of liquid wealth negative, and make both
much larger in absolute value: a one standard deviation increase in permanent earnings
raises the yearly MPC out of a $500 gain by 0.288; a one standard deviation reduces the
yearly MPC out of a $500 gain by 0.235. Both coefficients are much closer to the em-
pirical estimates, although the effect of permanent earnings is now a little too high and
that of liquid wealth a little too small. This model is able to generate qualitatively the two
stylized facts that motivate the analysis: the effect of liquid wealth appears modest when
not controlling for the level of permanent earnings (specification (5)), and an increase in
current earnings raises the MPC (specification (6)). This suggests that, when incorporating
a mixture of normal distributions, people face substantially larger earnings risk such that
an increase in permanent earnings that amplifies this risk exposure modifies their behavior
much more strongly. The average MPC drops a little compared to Model 3. This might
be reflecting the interaction between liquidity constraint and precautionary motive: since
the precautionary motive is stronger, people hold more liquid wealth and the borrowing

constraint is less binding on average.
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The second column of the bottom panel presents the results of specification (4), specifi-
cation (5), and specification (6) in the most simple model to which I add a progressive social
security income scheme, a $5,500 exogenous borrowing limit, in which the transitory and
highly persistent earnings shocks are drawn from a mixture of normal distributions, and in
which consumers face non-employment shocks according to the distribution and parame-
ters estimated in Guvenen, Karahan, Ozkan, and Song (2021). The results of specification
(4) present coefficients that are very close to the one that I estimate empirically in survey
data. The first order effect of permanent earnings on the MPC is 0.24, close to effect of
0.22 in survey data. The first order effect of liquid wealth is -0.35, a little smaller but close
to the first order effect of -0.41 in survey data. Specifications (5) and (6) also yield results
that are quantitatively similar to the estimation of similar specifications in survey data. This
suggests that the presence of non-employment shocks helps get closer to match the negative
effect of liquid wealth that I estimate in survey data. It also yields a higher average MPC,
closer to the one that respondents report in survey data.

Finally, the third column of the bottom panel reproduces the baseline results already
shown in the left part of Table 3. They are close to the results in Model 5. This suggests

that the variance of fixed effects does not play a very important role in the simulations.

6 Conclusion

In this paper, I establish analytically that, in the standard life-cycle model, at the same
level of wealth, consumers with a higher permanent component of earnings have a higher
MPC. The mechanism is through precautionary behavior: people with a higher permanent
component of earnings have more resources but a larger share of their resources are risky,
since they correspond to the expected but yet unrealized flow of future earnings, which
is subject to shocks. Everything else being equal, those people consume more, because
they have more resources, but save a larger fraction of their expected lifetime resources
for precautionary reasons, because their resources are on average more risky. Everything
else being equal, they are more constrained by uncertainty about future earnings: their
consumption would increase more than that of others if uncertainty disappeared. A windfall
gain that increases the share of certain, realized resources in total expected resources relaxes
the need for precautionary saving. People with a higher level of permanent earnings reduces
their precautionary saving more and thus consume more out of such a windfall gain.

I find that this theoretical prediction holds true in the New York Fed Survey of Con-

44



sumer Expectations. First, the distributions of future earnings that people expect are con-
sistent with the existence of a component that multiplies all realizations of future earnings.
Indeed, the standard deviation of future earnings increases linearly with expected future
earnings, which would be the case where there is permanent component p such that y = px:
E[y] = p and sd(y) = psd(x). This suggests that, conditional on wealth, the standard devia-
tion of people’s resources increases with the permanent component of their earnings. It also
means that expected future earnings (conditional on being employed and detrended from
the effect of demographic characteristics) can constitute a proxy for the permanent com-
ponent of earnings. Second, controlling for wealth and demographics, this proxy for the
permanent component earnings covaries positively with the respondent’s MPCs. A one-
standard deviation increase in permanent component of earnings associates with a 0.09
increase in the reported quarterly MPC out of a hypothetical one-time income shock.

In absolute value, the effect of permanent earnings is comparable to that of liquid
wealth. More precisely, it is between one-third and two-third as large. Since the two
effects go in opposite direction while permanent earnings and liquid wealth are positively
correlated, the effect of permanent earnings can offset a substantial part of the effect of
liquid wealth on the MPC when it is not controlled for. This can explain why empirical
studies typically find only a modest effect of liquid wealth on the MPC—or relatedly why
the MPC does not fall that much with wealth and can remain far from zero even at high
levels of liquid wealth. Qauntitatively, I find that, absent any control for permanent earn-
ings, the effect of liquid wealth on the MPC is not significant with a coefficient of -0.12,
while with a control for permanent earnings, the effect of liquid wealth becomes statisti-
cally significant and the coefficient increases to -0.18. The positive effect of the permanent
component earnings on the MPC is also large enough to dominate the negative effect of
the transitory component of earnings on the MPC. This can explain why an increase in
current earnings—the product of the permanent and transitory component—does not have
a negative effect on the MPC although it increases immediate liquidity.

I then show that these empirical findings are quantitatively consistent with a standard
consumption model calibrated to mimic the US economy: in numerical simulations of such
a model, the effect of permanent earnings on the MPCs is positive and about as large as
the one that I estimate in survey data. The effect of liquid wealth is negative and close to,
although a little smaller than, the one that I estimate in survey data. The MPC level is also
close to the one that I observe in survey data. The numerical simulations can reproduce

the empirical observations that failing to control for permanent earnings leads to underes-
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timating the effect of liquid wealth, and that current earnings do not have a negative effect
on the MPCs. Incorporating the realistic and rich earnings process of Guvenen, Karahan,
Ozkan, and Song (2021) is key to match quantitatively the empirical observations, in par-
ticular the fact that earnings innovations are drawn from a mixture of normal distributions,
and the fact that people are subject to non-employment shocks. The reason is that these
features generate more earnings risk, which bolsters the precautionary motive and thus the

magnitude of the mechanism that I identify.
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