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Abstract

We use the responses of a representative sample of Dutch households to survey questions that ask
how much they would consume of an unexpected, transitory, and positive income change, and by
how much they would reduce their consumption in response to an unexpected, transitory, and
negative income change. The questionnaire distinguishes between relatively small income changes
(a one-month increase or drop in income), and relatively larger ones (equal to three months of
income). The results are broadly in line with models of intertemporal choice with precautionary
saving, borrowing constraints, and finite horizons.
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1. Introduction

Evaluating the effect of a broad set of policy méntions, including fiscal and monetary
policies, on household and aggregate consumptiguires reliable estimates of the consumption
response to income shocks, i.e., the marginal mgpeto consume (MPC). Distinguishing
whether consumption responds differently to positwvmd negative income changes, and whether
the response depends on the size of the shockjaalyeimportant questions.

To address these issues, we use the responsesafr@apresentative sample of Dutch
households to survey questions that ask how muelg #ould consume of an unexpected,
transitory, and positive income change, and by hmwh they would reduce their consumption in
response to an unexpected, transitory, and negaic@me change. In addition, the survey
guestionnaire allows respondents to distinguistwéen relatively small income changes (an
increase or reduction equivalent to roughly one tmayf income), and relatively larger ones
(equivalent to three months of income).

The survey allows us to characterize empirically distribution of the MPC in response to
unexpected, transitory income changes (positiveragative), and compare the findings with the
predictions of intertemporal consumption modelsee@&irally, we test whether the consumption
response to income shocks declines with econorsmurees, whether the MPC is smaller if the
consumer has a relatively long time horizon, whethe consumption response to positive income
shocks and negative income shocks differs, andhenéhe response is stronger for more salient
and larger income shocks. The main advantage n§umir survey is that it allows us to compare
the responsesf the same household a hypothetical positive and negative incomeckhbence
replicating a quasi-experimental setting. In castira realized income shock is either positive or
negative, and therefore, comparing the consump#sponses to realized positive and negative
shocks reflects also the different characterigtserved and unobserved) of the selected sample
that is subjected to a given type of shock (anchast cases, the business cycle context in which
the shocks occur).

Our empirical findings are broadly in line with nesg of intertemporal choice with
precautionary saving, borrowing constraints andedihorizons. The average MPC is in the range

of 15-25 percentage points; it is larger for nagatncome shocks, is larger at low levels of
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economic resources, and it increases with age.ildealso that the MPC distribution is in line
with two of the predictions of models with liquidittonstraints. First, as shown by simple
simulation analysis of a model with income risk gmécautionary saving, in the presence of
liquidity constraints the MPC from negative incostecks is larger than the MPC from positive
shocks. Second, in the presence of liquidity cairsts the size of the shock also matters. In the
case of large income increases, liquidity consté@ioonsumers are more likely to overcome the
constraint (and therefore, the MPC is lower thathancase of small increases) while in the case
of income decreases the MPC should be equal t@4pective of the size of the negative income
shock. The survey allows us to test these impqréandt as yet unexplored implications of liquidity
constraints.

From a methodological point of view, we contribtbethe literature on MPC estimation
based on income shocks. One of the difficultiesdiitg estimation of the MPC is isolating the
exogenous income shocks needed to track consunietwavior following a shock. The literature
suggests three approaches to deal with this ideua gurvey, see Jappelli and Pistaferri, 2011).
The first approach identifies episodes in whicloime changes due to exogenous events such as
unemployment, disability, or tax rebates, and esalsi in a quasi-experimental setting how
consumption reacts to such changes (see for irstBrmwning and Crossley, 2001; Stephens,
2001; Souleles, 1999; 2002; Agarwal et al., 2005rMand Surico, 2014). The second approach
relies on the statistical decomposition of incorhecks and the covariance restrictions imposed
by the theory on the joint behavior of income andsumption, in combination with long panel
data to relate income shocks to consumption gr@@ltmdell et al., 2008). Survey questions which
measure the responses to actual or hypotheticalriacchanges are the third approadkor
instance, Shapiro and Slemrod (1995; 2003) and Salain (2010; 2015) asked US households to
report how their consumption changed in responsexorebates, tax credits, and payroll tax
changes in the previous 15 years. Jappelli an@fBisit (2014) analyze how a hypothetical tax

rebate affects consumption, and find an inverssicgl between MPC and cash-on-hand, which is

! Parker and Souleles (2017) compare reported erefes for spending in response to various taxipsligith actual
follow-up spending behavior and find that the twe well aligned. In addition, Smith et al. (2014gWbrain imaging
technologies and find that subjects’ reported pesfees over a set of food items is a good prediotatheir follow-
up actual food choice.



consistent with models with liquidity constraintelgrecautionary saving. However, none of these
studies benefits from information on the MPC froagative income changes, and therefore, cannot
investigate whether the MPCs from positive and tieg&hanges are symmetric.

The present paper is organized as follows. Se@idiscusses the theoretical predictions
related to the MPC, and presents a simple simulaalysis of the effect of positive and negative
income shocks on consumption in models with pregaaty saving and liquidity constraints.
Section 3 describes the data and presents thaapsessed in our survey to elicit the MPC. Section
4 provides a descriptive analysis, and the regresssults obtained when relating the MPC to
demographic variables and household resourcesdtidd 5 we compare directly the distribution
of positive and negative income shocks, and usanmdtion on the size of the shock to draw
implications about the prevalence of liquidity ctvamts. Section 6 tests the robustness of the

empirical results, and section 7 concludes.

2. Theoretical predictions

In a standard life-cycle permanent income modéi pérfect credit markets, quadratic utility
and an infinite horizon, consumption is proportiotealifetime disposable resources, and hence,
all consumers respond in the same way to incomekshdthat is, there is no heterogeneity in the
MPC. Models with a finite horizon introduce a firstportant source of heterogeneity: the MPC is
larger for households with short horizons (typigalblder households). In models with
precautionary savings and borrowing constraints thktion between cash-on-hand and
consumption is concave, and consumers respondretitty to changes in their economic
resources. Indeed, MPCs are lower for the rich tfmanthe poor, and liquidity constrained
consumers exhibit a higher MPC than households ¢hat access credit markets to smooth
consumption.

In addition to these level effects, the compositbhousehold resources can also matter. For
instance, households burdened with large debt atageact to a positive change in income by
reducing their debt rather than spending (Dynai22®ian and Sufi, 2010). Moreover, if most

of household wealth is locked into illiquid assétsuseholds should reduce consumption even in



the face of a negative transitory income shock (&a@nd Violante, 2014). In this section, we
explore the implications of liquidity constraintadaprecautionary saving for the consumption

response to positive and negative income shocks.
2.1. Liquidity constraints

The standard life-cycle permanent income with #égoecapital markets assumption suggests
that the MPC is the same for both negative andtipesncome shocks. Indeed, individuals can
borrow and save at the same interest rate to bafé®me fluctuations. However, in the presence
of liquidity constraints, the MPC distribution okgative income shocks dominates the MPC
distribution of positive shocks.

To see why, let us consider a simple two-period ehedth consumption in the two periods
denotedc: andc+1. The utility function is quadratic so there areprecautionary saving effects.
Figure 1 shows how consumption responds to a charfgst-period income, given second-period

income. The 45-degree line is the locus of all sohs where consumption is constant over time
(¢t = cww1). The initial distribution of resources is given py?, vy,.,}, and first-period income is
lower than second-period income. With a zero irsterate and a zero rate of time preference, the

optimal solution in the absence of constraint®ikeep consumption constant in the two periods.

If a liquidity constraint is imposed, it will be fding, and households will choose= y& and
Ci+1 = Y41 (the corner solution corresponding to point A igufe 1).

Suppose now that first-period income increases frginto ytb. Since lifetime income

increases, the household revises its optimal copgsamplan upwards. Despite the rise in income,
however, the liquidity constraint is still bindiremd the solution is still a corner one (point B).
Since the liquidity constraint is binding, the helisld attempts to close the gap between desired
and actual consumption. To reduce this intertempdistortion, income changes are entirely
consumed (MPC=1). Notice that since the interdstisaequal to the discount factor, if there were
no liquidity constraints, the MPC would be equa0tb because the increase in income would be

divided equally between the two periods.



To overcome the distortions induced by liquiditynstraints, income needs to increase
substantially. For example, if income riseyfo the increase is large enough that the constmaint
longer binds. In this situation, the household desito save in the first period, and the MPC is les
than 1. In other words, suppose that first-perratbme increases by an amodntor everyone.

Households with first-period income at or belgyy, —A have an MPC of 1; those with income at

or above y,,, have an MPC of 0.5; and those with income infthe - A, y,.,} interval have an
MPC of (1— O.SWJ. If first-period income is uniformly distributedver the {O, 7}

interval, for example, the average MPC in respomsea positive income change is

wpc’ = A *¥)-4

2 . It follows that the average MPC decreases withdize of the income
y

increase.

Consider now a situation in which first-period inwe drops fromy? to a lower levely?.

In this case the household can only move to anatherer solution, thus MPC=1 regardless of the
size of the income shock. But for richer househaltiese constraint does not currently bind, the

MPC takes lower values. More generally, suppose ititome declines by an amouatfor

everyone. Households with first-period income abelow y,,, have an MPC of 1; those with

income at or abovg,,, + A have an MPC of 0.5; and those with income in{t}qg, " +A} range
have an MPC o(l— O.SWJ . If first-period income is uniformly distributed/er the{O, 7}

interval, then the average MPC in response to aath@g income change is

MPC™ = M . Hence, the average MPC increases with the sideeohcome reduction.

Moreover, the average MPC in response to incomectemhs exceeds the average MPC in
response to income increasddRC™ > MPC").

This discussion suggests that liquidity constraaee two implications for the MPC in the
case of negative and positive income shocks. Ringt, MPC in response to negative income
changes is greater than the MPC in response tay®eshanges. Second, with liquidity constraints

the size of the shock also matters. For large as&e in income, households are more likely to



overcome the constraint, and therefore, the agsachMPC is likely to be lower than in the case
of small changes. In the case of income decrebsexpposite is true, and larger declines in income
induce, on average, a larger MPC than smaller niexliOur specially designed set of questions

allows us to test these important, and still unesgal, implications of liquidity constraints.

2.2. Precautionary saving

Liquidity constraints are not the only reason fgplaining MPC asymmetries in response to
positive and negative income shocks. Indeed, moutelhich the utility function exhibits
prudence predict that the MPC will depend on threllef the household's resources. Carroll (1996)
and Carroll and Kimball (1996) show that addingoime uncertainty to a standard optimization
problem with preferences characterized by prud@noduces a concave consumption function in
which the MPC from cash-on-hand declines with theel of the cash-on-hand. The intuition is
that consumers with less wealth have less abilitprbtect their consumption against income
shocks. Therefore, an unanticipated increase wnieg by increasing cash-on-hand, has a smaller
effect on consumption than a reduction in income.

To gauge the importance of the asymmetric resparfsssnsumption to income shocks, we
simulate the MPC in a version of Aiyagari's (19949del populated by heterogeneous agents with
constant relative risk aversion preferences. Theéahiacludes an exogenous borrowing constraint
preventing wealth from being negative, and an ineqrocess featuring a stochastic component
given by the sum of an AR(1) process and an tiahsitory shockR.The model is similar to that
used by Jappelli and Pistaferri (2014) to charaethe shape of the relation between cash-on-
hand and the MPC.

2 Altonji and Siow (1987) and Shea (1995) note thith liquidity constraints the response of constiomptto
anticipatedincome changes should be asymmetric, and thatséimids are more likely to violate the permanent
income model when income is expected to grow thasnincome is expected to fall, since liquidity sraints inhibit
borrowing but not saving” (Shea, 1995, p. 196)oAjit and Siow find empirically that households esteg their
income to rise exhibit a higher sensitivity of comgption to predictable income than households eimectheir
income to fall, while Shea finds the opposite pattéNhile these papers point to important asymmetin
consumption, their findings are not relevant in camtext because they refer to anticipated incomaages, while we
examine unanticipated income shocks.

3 A detailed description of the model is providedtia Appendix.



After solving the model using standard calibratadameters (an interest rate of 4 percent, a
discount factor of 0.95, a risk aversion of 2, &R parameter of 0.98, a standard deviation of the
persistent shock of 0.03, and a standard deviafitime transitory shock of 0.01), we calculate the
optimal consumption rule. To mimic the hypotheticedome windfall equivalent to 1/12 of the
yearly income (as per the survey question), we abipma the mean income to 1, set the transitory
shock to 0.1, and compute the distribution of tHeQWvith respect to transitory shocks implied by
the model. We repeat the exercise setting theiteapshock to -0.1. Finally, we increase the size
of the shock to 0.3 and -0.3 to mimic larger incashecks.

Figure 2 plots the MPC from positive income shocKse approximately horizontal line
corresponds to the case of no liquidity constraiasl thus, the MPC is virtually identical to the
interest rate (4 percent), regardless of the lefleash-on-hand and the size of the sHowkth
liquidity constraints and precautionary saving,tbasumption function is concave, and the MPC
is a decreasing function of cash-on-hand, and safrgen values of 35 percent for low levels of
cash-on-hand, to approximately 4 percent for legélsash-on-hand more than three times larger
than the median disposable income. Figure 2 shdsesthat at low levels of cash-on-hand the
MPC from a small positive income shock is largantthe MPC from a large shock. This is because
a large income shock makes it more likely thatlidnaidity constraint is no longer binding.

Figure 3 plots the MPCs in response to negativenmeshocks. Again, the horizontal line
denotes the MPC in the certainty equivalence case,is identical to the corresponding line in
Figure 2, that s, in this case there are no asymeredfects ofincome shocks. Introducing liquydit
constraints and precautionary saving makes the llR€gative function of cash-on-hand in the
case of negative income shocks too. Moreover,\atlévels of cash-on-hand, the MPC from a
large negative shock is greater than the MPC frosmall negative shock since the liquidity
constraint is more likely to be binding in the fantase. Finally, comparison of Figure 2 and
Figure 3 shows that at low levels of cash-on-h&aedMPC in response to a negative shock is much

larger than the MPC in response to a positive shock

4 With quadratic utlity and no liquidity constrairttse relation between consumption and cash-on-tsalitkar, and
the line in Figure 2 would be horizontal. Withédastic utlity and no liquidity constraints the samption function
is concave, which explains the decreasing patt®@MPC at low levels of cash-on-hand.



These simple simulations have several implicatiwh&h we can test empirically: (1) the
MPC is higher at low levels of cash-on-hand; (&) BhPC in response to a negative income shock
is larger than the MPC in response to a positieekh(3) the size of the shock introduces further

asymmetries in the MPC.

3. Thedata

We use data from the CentER Internet panel, a prsponsored by the Dutch National Bank
and maintained by CentERdata at Tilburg Univerditye baseline survey is conducted once a year
via the Internet, and collects detailed informatosna range of demographics and asset holdings
for a representative sample of Dutch-speaking Holds in the Netherlands. In addition to the
baseline survey, households may be asked, duregyélr, to participate in special purpose
surveys.

We designed a special purpose survey includingtquessaimed at measuring the MPC in
response to positive and negative income changestarelatively small and relatively large
income changes. The survey questions allow us ugeyaeparately the response of non-durable
consumption, durable expenditure, debt repaymeit,saving. Specifically, we characterize the
MPC based on four separate questions asked tmtrecfal respondent (i.e., the person responsible
for the household’s finances) in each householtqyaating in the CentER survey.

In July 2015, we administered the first survey, ehhincluded two questions asking how
people would respond to positive and negative ireashocks of a relatively small size,
respectively. To avoid influencing the respondemgorts, in October 2015 we administered a
follow-up survey that asked how people would respnpositive and negative income shocks of
arelatively larger size. To minimize framing conme we placed the questions referring to positive
and negative changes in different parts of theesuquestionnaire.

The two questions on positive income changes tefer one-off bonus received from the

government:



Imagine you unexpectedly receive a one-time bawons the government equal to the amount of
net income your household earns in (one-montheltimonths). In the next 12 months, how would
you use this unexpected income transfer? DistrithO points over these four possible uses:
1. Save for future expenses [0,...,100]
2. Repay debt [O,...,100]
3. Purchase within 12 months durable goods (caosndr improvement, furniture, jewelry,
other durable good) that you otherwise would notéhaurchased or that you would have
purchased later [O,...,100]
4. Purchase within 12 months non-durable goodssemdices that do not last in time (food,
clothes, travel, vacation, etc.) [0,...,100]
[ ] Do not know

The two questions for negative changes refer toeaadf tax:

Imagine you unexpectedly have to pay a one-timéotéixe government equal to the net income
your household earns in (one month / three monthghe next 12 months, how would you react
to this unexpected reduction in your net income&tribiute 100 points over these four possible
actions:

1. Reduce your saving for future expenses [0,...,100]

2. Borrow more money or repay less debt [O,...,100]

3. Cancel or postpone the purchase of durable gdodss, home improvement, furniture,

jewelry, other durable goods) that you otherwiseilddave purchased in the next 12 months

[0,...,100]

4. Reduce spending in the next 12 months on naabtigoods and services that do not last

in time (food, clothes, travel, vacation, etc.).[0:100]

[ ] Do not know

The survey is a cross-section of 1,543 householldsalso asks information about
demographics, household income, and wealth (brdk@m into real assets, financial assets, and
debt). Note that, in contrast to questions thatitedjualitative information (*“mostly save/mostly
spend”) on how people spend temporary tax reb#tesresponses to the questions we posed
provide quantitative metrics for a proposed scen@eople are asked what percentage of the bonus
they would spend, and what they would save). Sitolghe “mostly spend/mostly save” questions
posed in Shapiro and Slemrod (1995; 2003), ourtauessrefer to a bonus, or to a tax, and thus,
reflect real-life situations.

The advantage of quantitative survey responsdsaisthey overcome problems related to
comparing responses across individuals who midetpmet the statement “mostly save/mostly

spend” in different ways. Another advantage is thanhe ties the transfer to income, aggregation



is straightforward: the aggregate MPC from a trtamgiincome shock (i.e., the response of
aggregate consumption with respect to an increasational income) is just the sample average
of the individual MPCs. In contrast, asking for anrerical value of income (in euro) requires

additional and ad hoc assumptions to obtain thecaigge MPC.

The design of the survey questions also addrekgefllowing potential problem: asking
how the respondent would spend a fixed sum of m@ney a 500-euro tax rebate) may suffer
from a size effect, if the magnitude of the rebmstesmall relative to the incomes of many
households. To overcome this issue, the surveytiqudages the amount of the transfer received to
the monthly income.

Finally, the survey allows us to characterize tHéQfor positive and negative income shocks
for the same household. Quasi-experimental datatayspective data on income shocks identify
households who have experienced positive shockewseholds who have experienced negative
shocks. This makes it difficult to compare the hasg two MPC distributions because the two
samples are likely to represent different segmeittse population differing in terms of resources,
socioeconomic characteristics, and preferencess,Thwasking hypothetical questions referring
to both income increases and decreases to eadnoEsy, the analysis in this paper does not suffer
from this problem.

Several features of the survey questions are nathwoFirst, the questions ask about
consumption of non-durables and durables separ@a8stions on the latter mention cars, home
improvements, furniture and jewelry) which allows to distinguish between the MPC and the
marginal propensity to spefid-his distinction might be especially relevant fioe “three-month
income changes” questions, as a bonus equivaletitree months' income might allow the
household to purchase more expensive durable geddle a tax equivalent to three months’
income might make it more likely that the houselreldlices or postpones planned expenditure on

durable goods.

5 Parker et al. (2013) and Sahm, Shapiro and Slef2®@1D) try to tease out the “size effect” by loukiat rebates
relative to income. Here, we ask different questifon one-month and three-month income changes.

5 Parker et al. (2013) highlight the importance isfidguishing between non-durable and total spapdind find that
households spent between 12 percent and 30 perfdiyeir 2008 U.S. stimulus payments on non-durgbleds, and
this rose to 50-90 percent when durable goodsnataded. This result is somewhat puzzling in light previous
study which found that most spending goes on naakdes (Johnson et al., 2006).
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Second, consumers are asked by how much they wariehse or cut spending “in the next
12 months”. This allows us to rule out that diffeces in the MPC that arise from differences in
the timing of planned spending. Each of the repbkdCs can be interpreted as the consumption
response to an income change in the coming yeaco@fe, further adjustments in subsequent
years cannot be ruled out. In principle, it woutd Usseful to post similar questions with other
timings (e.g., how would consumption change in skeond year) but this would increase the
complexity of the questionnaire considerably.

Third, the questionnaire was administered in Julg &ctober 2015. In 2015, real GDP
growth in the Netherlands was 2 percent and GDPpa@gcted to grow by 1.7 percent in 2016
and 2 percent in 2017. In other words, the intevgi¢ook place several years after the financial
crisis (GDP decreased by 4 percent in 2009) an@@ié-12 recession. Although business cycle
effects can never be ruled out, the period in whtah survey was administered should have
weakened their impact.

Finally, a possible caveat common to all resealichiierg subjective expectations or behavior
in hypothetical scenarios, is that respondents tmgh have correctly understood the questions;
consequently, they might display quite differeriédaor from the reported behavior. To gauge the
empirical importance of this issue, we check theustness of the results by controlling for

respondents’ financial literacy.

4. MPC distributions

In this section, we report descriptive statistitthe distribution of responses to hypothetical
income changes, distinguishing between non-durabfessumption, durable consumption, debt
repayment and saving. We summarize the empiricaéaions by employing regression analysis

to examine how the MPC on non-durables varies watitiain household characteristics.
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4.1. Descriptive analysis

Table 1 reports summary statistics of the respotsdle survey questions. It should be
remembered, when evaluating responses, that th@tthe income change is household-specific,
and that the average net monthly household incer@e8B3 euro. Following a one-month income
increase, the average respondent would allocat g€xcent of the additional income to non-
durable consumption, 19.2 percent to durable coptom 14.7 percent to debt reduction, and
save the remaining 46.5 percent. The distributmnaf one-month income decline indicates a
stronger consumption response: 23.8 percent ofint@me drop is absorbed by non-durable
consumption, 25.8 percent by durables, 7.0 petmeatdebt increase and 43.5 percent by reduced
saving. Focusing on the MPC on non-durables, thdianeMPC from positive income changes is
10 percentage points, while it is 20 percentagatpdor negative changes. This pattern provides
gualitative support for the insights from the siatidns of the intertemporal model with
precautionary saving and liquidity constraints, gegfing that the MPC in response to negative
income shocks is higher than the MPC in responpesdive shocks.

The MPC distributions for larger income changeshhiit some interesting features: an
assumed three-month rise in income is associatgdaWPC on non-durables of 14.3 percentage
points while the MPC associated with an incomeidedk 24.0 percentage points. Therefore, the
MPC gap between positive and negative income clsamgevider for large changes, again
supporting the insights from the model.

Reassuringly, the magnitudes of the average MPGwardurables are consistent with the
estimated average MPCs out of transitory incomelsheeported in Johnson et al. (2009), Parker
et al. (2013) and, for the case of the Netherla@dsroll et al. (2014).

An average MPC on non-durables of 19.6 percentagggassociated with a one-month
income increase is higher than implied by a stahdavdel of intertemporal choice with certainty
equivalence. However, the average hides substdr®iatogeneity among the responses, and the
median (10 percentage points) is more in line whth predictions of models where households
smooth a large fraction of the shock. Figure 49ibé cross-sectional distribution of the MPC on

non-durables due to a one-month income increagee(upft panel), a one-month income decline
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(upper right panel), a three-month income incrdlaseer left), and a three-month income decline
(lower right).

The upper left histogram in Figure 4 shows thap8&ent of respondents reported that they
would not spend any of the bonus, and another ddepesaid they would spend 10 percent or less.
Only 3 percent reported that they would spend ntoae 90 percent of the bonus, and only 2.8
percent said they would spend the entire bonus @CThe histogram also shows a “heaping”
at rounded values (5 percentage points, 10 pe@ep@ints, etc.). It is interesting that heaping is
not concentrated in the “50 percentage points”’arse, which often is interpreted as indicating
respondent indecisiveness. We take this as anatioiicthat the responses to the MPC questions
are reliable.

The upper-right panel in Figure 4 reports the MHA&ridbution for one-month negative
income changes. We noted that the average MPCspomeling to negative changes is higher (23.8
percentage points) than the average MPC correspgrdi positive changes (19.6 percentage
points). This higher average is due to a lowertioacof respondents reporting a low MPC (42
percent report that they would cut consumption @yp#&rcent of the income drop or less), and a
higher fraction of households reporting that theyuld cut consumption substantially (4 percent
reported they would cut consumption by more thap@&@ent of the income drop, and 3.4 percent
reported an MPC equal to 1).

The lower two histograms in Figure 4 report simdestributions for larger income changes.
The MPC distribution corresponding to a three-mamgigative income change is similar to the
one-month change distribution. In the case of p@silncome changes, the most visible and
interesting feature of the histogram is that onlyetcent of the sample reported an MPC from a
three-month income increase of over 50 percentagesy as opposed to the 7 percent reporting a
MPC from a one-month income change above 50 peagergoints.

Figure 5 reports the MPC distribution correspondimgiurables consumption, and shows
that around 30 percent of the sample does notdrttespend on durables; only 10 percent intends
to spend more than 50 percent of the income changkirables. Figure 6 plots the distribution of
the MPC on all goods (derived by summing the MPCdonables and non-durables). Even
considering this larger aggregate, the upper-kfitgh shows that 30 percent of the sample intends

to spend less than 10 percent of the income changethat only 10 percent of the sample intends
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to devote more than 90 percent of the income chemgal consumption. Finally, Figure 7 shows

that most respondents intend neither to increaseedoice debt following an income shock.

4.2. Cash-on-hand and age profiles

The next step is to relate the MPC to householduregs, which we measure empirically
using cash-on-hand, defined as the sum of cumaoime and financial wealth, net of consumer
debt. Figure 8 plots the average MPC on non-dusdijequartiles of cash-on-hand. Surprisingly,
there is no clear relation between the MPC and -cashand for positive income changes,
regardless of the size of the shock (one or threetimof income). In contrast, and consistently
with theoretical predictions, the MPC in resporsencome declines is higher at low levels of
cash-on-hand, for both one- and three-month inccmaages.

Figure 9 plots the MPC on non-durables against(@griped in 10-year intervals). Theory
predicts a positive relation between age and th€ N#2 older people have a shorter horizon over
which to smooth a transitory income change), armeéd we find that in all four graphs the
relationships are upward sloping. For instance,MiRC in response to small positive income
changes increases from 14 percentage points foyainegest age group (less than 30 years old),
to 23 percentage points for the oldest group (@@eyears old). The MPC in response to a one-
month income decline increases only for the oldestip. The age-MPC relation for three-month
positive and negative changes is also upward ggjgis shown in the lower two graphs in Figure
9.

4.3. Regression analysis

To properly characterize the various factors aiffiecthe variability of the MPC, we rely on
regression analysis. Summary statistics of the maiables used in the estimation are presented
in Table 2. Table 3 presents the baseline OLS ssgre results for MPC on non-durables for each
of the four scenarios: small negative and posghvecks (columns 1 and 2) and large negative and
positive shocks (columns 3 and 4).
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Our baseline specification includes age dummiesl§dise category is the oldest age group),
the financial respondent's gender, family size, @mehmies for cash-on-hand quatrtiles (the base
category is the fourth quartile). The number ofeslaations is not the same in each of the
regressions, due to the different number of missalges in the responses to the four questions
related to non-durable consumption (positive arghtiege changes, one and three-month changes).

The age coefficients in Table 3 are generally negaind statistically different from zero
except for those in column 1, indicating that tbarygest group (less than 35 years old) has a lower
MPC than the oldest group (65 and over). This patt®rroborates, at least qualitatively, the
predictions of standard consumption models that MC in response to transitory shocks
increases with age (and confirms the simple bit@eaidence of Figure 9).

The most interesting relation is with cash-on-hawt find that the MPC is negatively
associated with cash-on-hand for negative inconamgés, but there is no relation between the
MPC and cash-on-hand for positive changes. Inqadat, in column 1 the coefficient of the first
guartile of cash-on-hand is 5.9 percentage poartd,is statistically different from zero at the 1
percent level (6.5 percentage points in columnr3the three-month income drop). Thus, the
pattern of the coefficients of the cash-on-handtjaalummies confirms the descriptive analysis
discussed above.

5. Testsof liquidity constraints

As discussed in section 2, liquidity constraints kkely to have important effects on the
MPC distribution. In particular, the distributionf aegative income shocks is expected to
stochastically dominate the MPC distribution ofifes shocks, as suggested by the simulation
results of our theoretical model shown in Figuresn? 3. Furthermore, in the case of positive
income shocks, the MPC from relatively small (oneath) shocks should be greater than the MPC
from relatively large (three-month) shocks. Forateg shocks, we expect the opposite.

In this section, we provide direct evidence supgpgrthese theoretical predictions. Figure 10
presents two quantile-quantile (Q-Q) plots whichmpare the MPC distributions for positive

income changes (measured on the horizontal axg)nagative ones (measured on the vertical
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axis) by plotting the percentiles of the one dmition against those of the other (once more, this
is made possible by the fact that people respobdttoquestions). In the left-hand side, we show
the results for one-month income changes, anceingit-hand side the results for the three-month
changes. In each graph, we also plot the 45-ddige=e

The striking fact is that in both graphs the engairplots are above the 45-degree line, which
implies that percentiles of the MPC distributioredo negative income changes are matched to
smaller percentiles of the MPC distribution cora@sging to positive income changes. In other
words, the MPC distribution due to negative changfeshastically dominates the distribution
induced by positive changes. Note also that tlushststic dominance is larger for three-month
than for one-month changes. These results prouviggestive evidence that households with a high
MPC are likely to be liquidity constrained.

Figure 11 provides similar Q-Q plots comparing MPC distributions for three-month
income changes (measured on the horizontal axid)ca@-month changes (measured on the
vertical axis). We note that in the case of posithcome changes (shown in the left panel) the plot
is well above the 45-degree line, which implied tha distribution of the MPC due to the smaller
income increase stochastically dominates the ordalthe larger income increase. This pattern is
consistent with the fact that larger income incesamake liquidity constraints less likely to bind.
In contrast, the QQ plot on the right panel of FFggdl follows closely the 45-degree line,
suggesting that the MPC distributions due to omet #taree-month income decreases are quite
similar.

For households that are liquidity constrained, woald expect that both MPCs from income
decreases would be fairly high, perhaps close ® d€rcentage points. As for unconstrained
households, the similarity of the two MPC distribat is consistent with standard models of
intertemporal choice. In section 2.2 we showed thatMPC does not depend on the size of the
shock when liquidity constraints are not binding i@apparent from the horizontal line in Figure
3).

We also provide formal evidence for the comparigbthe MPC distribution from negative
income changes to the corresponding distributiomfpositive changes, as well as the comparison
of the MPC distributions due to small and largeoime changes, by performing Kolmogorov-

Smirnov (K-S) tests of stochastic dominance. Th8 test has three parts: the first part tests the
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hypothesis that one MPC distribution dominates ditleer (the null denotes no stochastic
dominance); the second part tests the reverse ggpist (again, the null denotes no stochastic
dominance); and the third part tests the hypothhbsisthe two MPC distributions are equal.

The results, reported in Table 4, are quite ci€he first test evaluates the hypothesis that
the MPC due to an income increase dominates treatalan income decrease and fails to reject
the null (p-value of 1), while the second and thiedts strongly reject the null (regardless of
whether we look at one- or three-month income caaphdence, the K-S test results confirm the
graphical results in Figure 10, and suggest thstexce of liquidity constrained consumers,
especially at the top of the MPC distributions.

In Table 5, we show the results of comparing theOuitstribution induced by positive vs.
negative income changes. Column 1 shows the redulisto an income increase. The MPC
distribution when the income decline is modestlsastically dominates the one induced by a more
substantial increase, while the reverse is not t@re the other hand, the results for the MPC
distributions due to income decreases (shown inrool 2) do not provide any evidence for
stochastic dominance either way. Hence, the tesitsein Table 5 provide statistical support for
the relationships between the MPC distributionsashm Figure 11.

Finally, we provide further evidence that the MPStributions are consistent with the
presence of liquidity constraints by regressing difeerencebetween the MPC in response to
negative income changes and the MPC in respongesitive changes (to ensure comparability,
both MPCs take values ranging from O to 100). Sieaeh household reports both MPCs, by
differencing we can effectively eliminate the irdhce of household fixed unobservable effects
(such as preferences, or financial sophisticatieimich might affect both distributions. Table 6
reports results for one- and three-month chandeswis in columns 1 and 2, respectively.
Interestingly, the coefficients of the lower casittand quartiles are positive, indicating that the
MPC in response to negative income changes ha®mrgst negative association with cash-on-
hand than the MPC in response to positive charagekthus tends to be larger at low levels of
economic resources, a result in line with the satiahs shown in Figures 2 and 3.

In columns 3 and 4 of Table 6, we show the redaoitthe differences in MPCs between one-
and three-month income changes. In the case ofiaaocreases (shown in column 3) the constant

is large and statistically significant, which sugtgethat the MPC due to a one-month income
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increase is larger than the one due to a threehmpotease, with the exception of the youngest
population segment (the relevant coefficient isatieg and statistically different from zero). On
the other hand, no coefficient is statisticallyfeliént from zero at the 5 percent level in the cdse
income decreases, as shown in column 4. Both gsetsudlts are in line with the patterns shown in
Figures 10 and 11, and the K-S results of Tabl@sd5.

6. Robustness

To check the sensitivity of our results, we perfaranious robustness checkBirst, we add
control variables to our baseline regression spation for non-durable consumption; we include
two dummy variables for tertiary and secondary ation, and some regional dummies. Their
inclusion does not alter the results for the MPQion-durables (see Table 7).

As a second check, we focus on households witmdiah respondents aged 60 or less, as
they may experience different constraints and showk their resources (e.g., income and
unemployment shocks) with respect to their oldamterparts for whom health shocks, bequest
motives, and survival risk play more important solExcluding households older than 60 makes
our results for non-durables slightly strongertfoe case of a three-month income decline and a
corresponding increase, and slightly weaker formioath income declines.

The third check is related to the possibility thegpondents might find the questions difficult
to understand because they might lack knowledgeasic economic concepts. To address this
concern, we include in our specifications an ingicaf financial literacy, derived from the

responses to three financial literacy questionselyidsed in the literatufeWe measure financial

" For reasons of space, we do not show all theteesifithese tests here but they are available vgaquest from the
authors.

8 These questions are widely used in the literaturdinancial sophistication, see Lusardi and Mitc{@011). The

first question is: “Suppose you had 100 euro iavdmgys account and the interest rate was 2 pepegntear. After 5
years, how much do you think you would have ingbeount if you left the money to grow? (More th@2 1 exactly

102 / less than $102).” The second question isafjime that the interest rate on your savings adowan 1 percent
per year and inflation was 2 percent per year.rAftgear, how much would you be able to buy withriioney in this
account? (More than today / the same / less)."tind question is “Please tell me whether thisestant is true or
false: Buying a single company’s stock usually fies a safer return than a stock mutual fund (T fakse).”
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literacy using the number of correct answers tgeltbree questions (i.e., this variable takes galue
from zero to 3). We find that controlling for finaal literacy does not affect our results in a
significant way.

Given that a sizeable share of households in anpkareport zero MPCs as Figures 4-7
suggest, we examine whether our estimates aretrtbgsnsoring by running tobit regressions;
our results are unaffected when taking accounénsoring of our outcome variables.

Finally, we exclude from our estimation househotéporting responses equal to 50
percentage points which could indicate that thegaldknow how to respond to the question rather
than giving a genuine response (see, e.g., FisthhdfBruine de Bruin, 1999). This reduces our
estimation samples by 70 to 150 observations depegmoa the outcome variable. Again, the results

are barely affected.

7. Conclusions

We use a representative survey of the Dutch pdpuldb characterize empirically the
distribution of the MPC in response to unexpeatadditory positive and negative income changes,
and to check several predictions of intertemporahsamption models. We find that the
consumption response to income shocks declinesegnomic resources, and that the MPC is
smaller if consumers have relatively long horizomst importantly, we detect significant
asymmetries between the MPC in response to postidenegative income shocks. The main
advantage of the survey questions is that theyvall® to compare the responses to a hypothetical
positive and negative income shock for the samedionld. Instead, in studies of real situations
the income shock is either positive or negativeust mesults obtained comparing the consumption
responses of those facing positive shocks witlttimsumption responses of those facing negative
shocks may confound genuine MPC heterogeneitytivélneterogeneity of the households subject
to the different types of shock.

Our results are broadly in line with models of nteéenporal choice with precautionary saving,
borrowing constraints and finite horizons. The ager MPC corresponding to non-durable

consumption is in the range 15 to 25 percentagat®at increases with age, and it is larger at low
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levels of economic resources. We also find thaMRe& distribution is in line with two important
predictions of models with liquidity constrainthd empirical estimates confirm the results from
a simple simulation analysis of a model with incais& and precautionary saving showing that in
the presence of liquidity constraints the MPC spense to a negative income shock is larger than
the MPC in response to a positive shock. In additio the presence of liquidity constraints the
size of the shock also matters. For large increaseacome, consumers are more likely to
overcome the constraint (and therefore, the MAGA®r than for small increases).

Our findings have important implications for pragig consumption responses to a broad
set of policy interventions that may change houkkimwomes. Such interventions could range
from direct government money transfers to tax maf@and to other redistributive policies. The
results also provide evidence on the potentialaeses of consumers to direct money transfers
from the central bank, thus contributing to theatelon the effectiveness of such policies in a low-

interest rate environment.
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Appendix. The simulated model

We assume that agents solve the following problem:

cr -1
max» [+ —=
Z 1-y

subject to
G +a, <y, +a(l+r)
a‘t+1 20

We assume the following income process:
Yo =exp(z +£)
4 =pP4 1}
where ¢, andy, are i.i.d. normal processes with mean zero amestive standard deviations of
0. andg, . Let C(a, z, £) and a'(a, z, £) be the optimal decision rules. Normalizing incoimé, an
increase (or decline) of, of 10 percent =0.1) is akin to the one-month bonus or tax corrside

in the survey question. An increase (or decliney,0bf 30 percent£=0.3) is akin to the three-

month bonus or tax considered in the survey questio

From the budget constraint, we have that

(c(a, z,)-cla, z0) +(a'(a, 2, 2) -a'(a, 2,0) = exd z)e

Hence, the model’s equivalent of the MPC can baiobtl directly from the decision rule as:

a,z,£)-c(a, z0)

exp(z)z

For calibration purposes, we use the following peter values: r=0.04,

MPC(a,2) = o

B=0.95, y=2, p=0.98, :=0.01, 0,=0.03. These parameter configurations generate the MPC

distributions shown in Figures 2 and 3, normalizilagh-on-hand by the median income.
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Figure 1: The response of consumption with liquidity constraints
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Figure 2. Theresponse of consumption to positive income shocks
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Figure 3. The response of consumption to negative income shocks
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Figure 4. Non-dur able consumption
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Figure 6. Total consumption
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Figure 8. Non-durable consumption, by cash-on-hand quartiles
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Figure 9. Non-durable consumption, by age
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Figure 10. Q-Q plot comparing MPC from positive and negative income shocks
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Figure 11. Q-Q plot comparing MPC from one- and three-month income shocks
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Table 1. Summary statistics

Mear Mediar Standard Numbei of
deviation observations

One-month income change
Incomeincrease
Increase nc-durable consumptic 19.5¢ 10 23.01 1,31¢
Increase durable expenditu 19.2¢ 10 22.8i 1,31¢
Reduce del 14.71 0 27.3¢ 1,31¢
Increase saving 46.45 50 34.63 1,319
Income decline
Reduce no-durableconsumptio 23.7¢ 20 23.9: 1,26€
Reduce durable expenditu 25.7¢ 20 24.71 1,26€
Increase del 6.9¢ 0 17.61 1,26€
Reduce savini 43.F 40 33.97 1,26¢€
Three-month income change
Incomeincrease
Increase nc-durable consumptic 14.3¢ 10 16.2¢ 1,484
Increase durable expenditu 22.2¢ 20 22.81 1,484
Reduce del 16.2¢ 0 26.5¢ 1,484
Increase savin 46.9¢ 50 30.51 1,484
Income decline
Reduce no-durable consumptic 23.9% 20 23.5% 1,35€
Reduce durable expenditu 26.9¢ 25 25.0Z 1,35€
Increase del 7.3C 0 18.9¢ 1,35€
Reduce savini 41.7¢ 40 33.4: 1,35¢€

Note. Mean and median refer to the percentagefue income change.

Table 2. Sample statistics of variables used in the empirical analysis

Variable Mear Standarddeviatior Numbe of observation
Age 56.7¢ 1457 1,54z
Male 0.5€ 0.5C 1,54z
Family size 2.3C 1.1¢ 1,543
Caslt-on-hanc 45,79¢ 107,75t 1,38t
College degre 0.4C 0.4¢ 1,543
High school degre 0.3z 0.47 1,543
Unemployex 0.0z 0.1¢ 1,474
Financialliteracy 2.31 0.9C 1,434
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Table 3. Regressions for the M PC on non-durable consumption

Variable @) @) G) “)
One month down One month up Three months down  Three months up
Age<3t -3.09¢ -10.44; -5.49¢ -3.581
(2.838 (2.694)*** (2.673)** (1.816)**
35<=Age<5( -2.76( -5.87¢ -3.352 -4.26¢
(2.092 (1.997)*** (2.004) (1.352)***
50<=Age<6! -3.27¢ -4.23: -1.81% -2.99¢
(1.742) (1.661)** (1.693 (1.139)***
Male -1.36¢ -2.89¢ -4.15¢ -2.871
(1.446 (1.371)** (1.384)*** (0.929)***
Family size 0.24¢ -0.117 0.42¢ -0.44¢
(0.680 (0.631 (0.627 (0422
| cast-or-hand quartil 5.93: -0.79¢ 6.48% 1.38:
(2.048)*** (1.947 (1.967)*** (1.313
[l cast-on-hand quartil 3.14¢ -1.06¢ 4.45: 0.11¢€
(1.968 (1.882 (1.895)** (1.293
[l cast-on-hand quartil 0.87¢ -2.18: 3.32( -2.28i
(1.927 (1.838 (1.872) (1.279)
Constan 23.65¢ 26.61¢ 23.94: 19.99¢
(2.201)**=* (2.097)*** (2.148)*** (1.440)***
R 0.01 0.0z 0.0z 0.0z
N 1,16( 1,20¢ 1,23( 1,332

Note. Standard errors are reported in parenthésist, *** indicate significance level at 10%, 5%and 1%,

respectively.
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Table 4. Kolmogorov-Smirnov (K -S) tests of stochastic dominance, MPC on non-dur ables:

positive ver sus negative income changes

1) @)
Comparison One-month income change Three-month income change
p-value p-value
Up dominates Down 1.000 1.000
Down dominates L 0.00¢ 0.00(¢
Equality of the two distributior 0.00(C 0.00(

Table 5. Kolmogorov-Smirnov (K -S) tests of stochastic dominance, MPC on non-dur ables:

one-month ver susthree-month changes

1) )
Comparison Income increase Income decrease
p-value p-value
Three-month chang dominatesone-month chang 0.997 0.35¢
One-month chanc dominatesthree-month chang 0.00C 0.98¢
Equality of the two distributior 0.00(C 0.66%
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Table 6. Regressionsfor the difference in the M PC between

negative and positive income changes

1) ) ®3) (4)
Variable Down minus Down minus Up,  Up, one- minus  Down, one- minus
Up, one-month three-month three-month three-month
change change change change
Age<3t 7.72% -1.91: -7.271 3.53(
(3.234)* (2.986 (2.761)*** (3.615
35<=Age<5( 3.70¢ 0.831 -1.68¢ 1.731
(2.379 (2.236 (2.043 (2.676
50<=Age<6t 1.40¢ 1.46¢ -1.35¢ -0.03¢
(1.982 (1.896 (1.710 (2.245
Male 1.54: -1.49¢ 0.28¢ 3.50z
(1.642 (1.544 (1.408 (1.856)*
Family size 0.30¢ 0.881 0.321 0.16¢
(0.769 (0.698 (0.644 (0.867
| cast-on-hand quartil 6.00¢ 5.02¢ -2.02i -2.82¢
(2.327)*** (2.202)** (2.001 (2.663
Il cast-on-hand quartil 4.21¢ 4.74F -1.72: -0.921
(2.238)* (2.129)** (1.935 (2.504
[l cask-on-hand quartil 2.19% 6.01¢ -0.69¢ -2.63¢
(2.191 (2.095)r** (1.893 (2.454
Constan -2.86% 3.83¢ 7.14: -2.101
(2.502 (2.399 (2.161)*** (2.836
R2 0.02 0.01 0.01 0.01
N 1,14z 1,21¢ 1,182 1,08t

Note. Standard errors are reported in parenthésist, *** indicate significance level at 10%, 5%and 1%,

respectively.
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Table 7. Regressions for the MPC on non-dur able consumption: extended specification

Variable @) @) @) “)
One month down  One monthup  Three months down Three months up
Age<3t -1.75¢ -9.43¢ -3.70¢ -2.38¢
(2.975 (2.830)*** (2.813 (1.900
35<=Age<5( -2.41C -4.94¢ -2.087 -3.297
(2.183 (2.085)** (2.094 (1.405)**
50<=Age<6! -3.20z2 -4.06¢ -1.34¢ -2.77¢
(1.765)* (1.683)** (1.717 (1.152)**
Male -1.277 -2.736 -4.006 -2.746
(1464 (1.391)** (1.400)**=* (0.937)**=*
Family size 0.36: 0.12: 0.54¢ -0.29:
(0.693 (0.643 (0.637 (0.428
| cast-or-hand quartil 5.40¢ -1.64z 5.71¢ 0.96%
(2.095)** (1.996 (2.021)*** (1.343
Il cast-on-hand quartil 2.72¢ -1.68¢ 4.23¢ -0.18¢
(2.005 (1.923 (1.931)** (1.313
[l cask-on-hand quartil 0.44( -2.531 3.12¢ -2.451
(1.950 (1.859 (1.890)* (1.289)*
College -2.81¢ -3.99¢ -3.44¢ -3.10¢
(1.842 (1.755)** (1.778) (1.186)***
High schoa -1.23( -3.101 -3.18¢ -3.15¢
(1.908 (1.810) (1.813) (1.206)***
Region : 3.46¢€ 4.52¢ 1.96( 3.772
(2.314 (2.208)** (2.212 (1.488)**
Region2 2.06¢ 1.88¢ 2.14( 0.94:
(1917 (1.820 (1.833 (1.237
Region { -0.461 -0.13¢ -2.57¢ -1.62¢
(2457 (2.327 (2.358 (1.573
Region ¢ 1.86( 1.66¢ 1.36¢ 0.41¢
(2.119 (2.014 (2.011 (1.353
Constan 23.70: 27.22. 24.85( 20.99°
(2.682)*** (2.547 )y ** (2.606)*** (1.742)***
R 0.0z 0.0¢ 0.0Z 0.04
N 1,147 1,19¢ 1,21¢ 1,31¢

Note. Standard errors are reported in parenttesis.*** indicate significance level at 10%, 5%and 1%, respectively.

36



Previous DNB Working Papers in 2017

No. 542

No. 543

No. 544

No. 545

No. 546

No. 547

No. 548

No. 549

No. 550

Jasper de Jong, Marien Ferdinandusse and Josip Funda, Public capital in the 21st century:
As productive as ever?

Martijn Boermans and Sweder van Wijnbergen, Contingent convertible bonds: Who
invests in European CoCos?

Yakov Ben-Haim, Maria Demertzis and Jan Willem Van den End, Fundamental
uncertainty and unconventional monetary policy: an info-gap approach

Thorsten Beck and Steven Poelhekke, Follow the money: Does the financial sector
intermediate natural resource windfalls?

Lola Hernandez, Robbert-Jan 't Hoen and Juanita Raat, Survey shortcuts? Evidence from a
payment diary survey

Gosse Alserda, Jaap Bikker and Fieke van der Lecq, X-efficiency and economies of scale in
pension fund administration and investment

Ryan van Lamoen, Simona Mattheussens, and Martijn Drées, Quantitative easing and
exuberance in government bond markets: Evidence from the ECB’s expanded asset purchase
program

David-Jan Jansen and Matthias Neuenkirch, News consumption, political preferences, and
accurate views on inflation

Maaike Diepstraten and Carin van der Cruijsen, To stay or go? Consumer bank switching
behaviour after government interventions



De Nederlandsche Bank N.V.

Postbus 98, 1000 AB Amsterdam
DeNederlandscheBank
020524 911

EUROSYSTEEM dnb.nl



