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Precautionary savings under liquidity constraints:
evidence from Italy

Manuela Deidda
University of Rome “Lor Vergata” and CRENoS

Abstract

In this paper, I empirically investigate precautionary savings under liquidity constraints in
Italy using household panel data. Following Jappelli and Pistaferri (2000) I analyze a 3-
year (1989-1993) rotating panel of the Bank of Italy Survey of Household Income and
Wealth (SHIW). I exploit a unique indicator of subjective variance of income growth,
which allows to measure the strength of the precautionary motive for saving, and a
variety of survey-based indicators of liquidity constraints. However, my analysis deviates
from Jappelli and Pistaferri’s in three aspects. First of all, I attempt to differentiate
between the standard precautionary motive for saving caused by uncertainty from the
one due to liquidity constraints. I address this issue by using an endogenous switching
regression approach, which allows me to cope with endogeneity issues associated with
sample splitting techniques. Secondly, I try to capture changes in consumption behaviour
of households who are not constrained at present , but expect binding constraints in the
future. Finally, I cope with the downward bias in the estimation of the parameter
associated to the subjective variance of income growth, using a direct measure of risk
aversion. I eventually found the precautionary motive for savings to be stronger for those
households who face binding constraints, or expect constraints to be binding in the
future. Indeed, a complementarity relation exists between precautionary savings and
liquidity constraints. Moreover, the introduction of a survey-based measure of risk
aversion allows a better identification of the coefficient associated with the subjective
measure of variance of income growth.

Keywords: precautionary motive, liquidity constraints, switching regression.
JEL Classification: E21, C21.
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1. Introduction

According to the Life Cycle Permanent Income Hypothesis (LCPIH),
consumers derive estimates of their ability to consume in the long run, and
then set current consumption as an appropriate function of that estimate.
Therefore, changes in consumption should be unrelated with anticipated
changes in income and other variables in consumers' information set.
In the LCPIH framework, a closed form solution for consumption has been
obtained under the Certainty Equivalence (CE) restrictive assumptions:
perfect capital markets, equality between interest rate and the subjective
discount factor and quadratic utility ! (Flavin 1981; Campbell and Mankiw,
1991; Deaton 1992). Even if these assumptions make analytical models very
easy to handle, they are quite unrealistic. Indeed, empirical evidence has
shown that consumption follows income closely. Both liquidity constraints
and myopia (Zeldes, 1989; Hall and Mishkin; 1982, Jappelli and Pistaferri
2000) are among the causes of the excessive sensitivity of consumption to
income. Moreover, risk is not neutral to consumption decisions, so that
people save in a "precautionary" way to face unexpected drops in income
(Dynan 1993; Guiso, Jappelli and Terlizzese, 1992; Kennickell and Lusardi,
2005).
Once we take into account the pervasiveness of capital market imperfections
and precautionary savings, we should deal with models which are able to
incorporate these features. However, as Carroll and Kimball (2001) pointed
out, when consumers face both liquidity constraints and uncertainty,
analytical closed form solutions for consumption are not available. Many
papers have attempted to explain households' decisions when both
uncertainty and liquidity constraints are present, using simulation techniques.
However, evidence is mixed. As Carroll and Kimball (2001) point out, one
may consider two possible ways in which liquidity constraints and

!Except for the quadratic utility assumption, the Certainty Equivalence model relies
on the same assumptions as the Perfect Certainty model developed in the late fifties
(Modigliani and Brunberg 1957; Friedman 1954). Actually, as far as households'
consumption behavior is concerned, these two models yield the same conclusions.



precautionary savings are related. On one hand, liquidity constraints may
induce precautionary savings, and constrained agents have less flexibility in
responding to shocks because the effects of the shocks cannot be spread out
over time (Zeldes, 1984). Since uncertainty has a bigger negative effect on
current consumption for constrained agents than for unconstrained ones,
liquidity constraints and precautionary savings may be considered as
complements. On the other hand, uncertainty may induce a consumption
profile which is identical to that induced by the sole liquidity constraint. In
this sense, liquidity constraints and precautionary savings are substitutes
rather than complements.

As far as the empirical assessment of the precautionary savings-liquidity
constraint linkage is concerned, very few papers have tried to take into
account both these features. From this perspective, a joint analysis is needed
in order to provide a complete overview of households' consumption and
saving behavior.

In this paper, I empirically estimate, on microeconomic data, a model which
incorporates both precautionary savings and liquidity constraints. My aim is
twofold. First of all, I empirically assess the strength of the precautionary
motive for saving. Then I try to study to what extend the relevance of
precautionary motive for saving due to uncertainty depends upon liquidity
constraints. In particular, I investigate whether significant differences exist
between constrained and unconstrained households as far as the relevance of
the precautionary motive is concerned.

In the empirical estimation, following Jappelli and Pistaferri (2000) I analyze
a 3-year (1989-1993) rotating panel of the Bank of Italy Survey of Household
Income and Wealth (SHIW). The SHIW contains very detailed information
about households’ financial and real assets and a measure of nondurable
consumption that is not affected by seasonality factors. Moreover, the SHIW
contains a survey based indicator of liquidity constraints which allows us to
distinguish between constrained and unconstrained households. Last but not
least, using the SHIW we are able to exploit a unique measure of subjective
expectations of income growth and a subjective measure of uncertainty. As
Jappelli and Pistaferri (2000) point out, the subjective measure of income
growth predicts income growth very well . The subjective variance of income
growth is instead a very good measure of uncertainty, and it proves very
useful in capturing the precautionary motive for saving. Although, it cannot



be interpreted in a structural way (i.e. the associated coefficient cannot be
interpreted as the prudence coefficient), it allow us to take into account the
role played by uncertainty in shaping consumption decisions, thus enabling
us to measure the strength of the precautionary motive for saving,.

Jappelli and Pistaferri (2000) test for excess sensitivity using the 1989-1993
panel component of SHIW. They do not find any evidence for excess
sensitivity, but expose a strong and significant precautionary motive. I follow
closely Jappelli and Pistaferri (2000), but I extend their approach in two
directions.

First, I assess on empirical grounds the relation between precautionary
motive for saving and liquidity constraints. Using the endogenous switching
regression approach allows me to investigate the relative strength of the
precautionary motive among constrained and unconstrained households,
avoiding those endogeneity issues associated to sample split techniques.
Therefore, 1 estimate an endogenous switching regression with known
sample separation rule, using a survey-based direct indicator of borrowing
constraint. I eventually found that the magnitude of the precautionary saving
effect is bigger for constrained than for unconstrained agents. That means
that a complementarity relation between precautionary savings and liquidity
constraint exists. Actually, this is in line with Carroll and Kimball (2001),
who analytically show that both uncertainty and liquidity constraints affect
the convexity of the marginal utility function. From this perspective,
introducing uncertainty and the liquidity constraint at the same time
increases the concavity of the consumption function and therefore indicates
greater prudence.

Moreover, I move one step further with respect to previous studies on
consumption behaviour by taking explicitly into account expected liquidity
constraints. These might potentially matter more than effective constraints.
That is particularly true in Italy, where strong imperfections in the credit
market make "discouraged" households less willing to apply for a loan in the
credit matket. From this petrspective, households' consumption behaviour
may be affected by the awareness of a low probability of obtaining a loan
from the credit market, rather than effective liquidity constraints.

Actually, previous empirical studies based on Euler equation estimation do
not capture the impact of future borrowing constraints on saving decisions.
In order to explicitly take into account households' expectations of fututre



liquidity constraints, I first estimate households' probability of being
constrained as a function of cutrent variables. Then, I use the estimated
coefficients to detive households' expectations, as of time £, of liquidity
constraints at time #+7 In order to measure expectations about future

labour income and wealth, I exploit the information about the subjective
expectation of future income and inflation. The estimated probability allows
me to classify households as constrained (unconstrained) according to
different cut-off values. Looking at the significance and the magnitude of the
coefficient associated to the measure of uncertainty, I eventually found the
precautionary motive for saving to be stronger for households who expect to
be constrained. This result might be explained by taking into consideration
the peculiarity of the Italian credit market. Because of the existence of strong
imperfections, households do not rely on credit markets, preferring to save
"precautionally"”, or relying on "informal networks" (i.e. help from parents or
friends).

In order to check for the robustness of my results, I further estimate the
probability of being constrained disentangling demand-side and supply-side
factors. One issue with the credit constraint indicators is indeed the
probability that the household is turned down. This is equal to the
probability of applying for the loan multiplied by the probability of being
turned down conditional on applying. The first reflects demand, whereas the
second reflects supply of credit. In the analysis, I try to disentangle demand-
side from supply-side related factors when considering expected constraints.
Eventually, I found that previous results do not change when splitting the
sample according to this probability.

Last but not least, I try to cope with the downward bias in the estimation of
the parameter associated to the subjective variance of income growth, which
may be plagued by a self selection problem. The subjective measure of
variance reported by risk averse households will indeed be higher than the
one reported by risk lovers. In this perspective, using patterns of variation
across age, education, industry, occupation, might not be helpful. People
who are more risk averse might choose to work in a relatively safe industry
and to save more than those households who choose instead a relatively
risky job. Consequently, it would be difficult to identify exogenous variations
in uncertainty across houscholds and the effect of an exogenous change in
risk may be biased downwards.



Using a direct indicator of risk aversion instead of patterns of variations
across various demographical indicators may help us to cope with these
problems. The 1995 SHIW sutrvey contains a question that allow us to
develop the Arrow-Pratt measure of relative risk aversion 2. Therefore, 1
estimate the Euler equation in the sub-sample of households who have been
interviewed in periods 1989-1991-1993 and 1995. The results I found are in
line with literature predictions. Introducing a direct measure of risk aversion
in the estimated Euler equation allows a better identification of the
coefficient associated to the subjective measure of income uncertainty.

The paper is organized as follows. In section 2 the main literature
contributions about precautionary savings and liquidity constraint are
reviewed. In section 3, the data are described and the Euler equation
estimation is presented. In section 4 the switching regression framework is
described, and estimation result are presented. Section 5 puts forward
switching regression estimations, splitting the sample according to
households' expected probability of being constrained. . Section 6 concludes.

2. Literature review

From a theoretical point of view, the most widely used model to
analyze consumption and saving decisions is the Life Cycle-Permanent
Income model, developed by Modigliani and Friedman in the late fifties. In
particular, the Certainty Equivalence (CEQ henceforth) version of this
model has been largely employed in order to analyze households' wealth
accumulation process (Modigliani and Brunberg, 1954; Friedman, 1957).
The popularity of the CEQ model is mainly due to its analytical tractability
rather than to its ability to fit reality. Actually, CEQ specification assumes
separable and additive preferences, and a quadratic utility function. This last
feature is what makes the CEQ framework unable to capture the
precautionary motive for savings. Actually, precautionary savings can be
analyzed in a standard optimization framework, where households take
decisions about how to allocate consumption between the present and the
future. When risk is taken into consideration in the optimization problem,

2See Guiso and Paiella (2003).



the prudence coefficient, given by the ratio between the third and the second
derivative of the lifetime utility function, represents the relevance of the
precautionary motive for savings (Kimball, 1990). Allowing a utility function
specification with a non zero third derivative is therefore the key
requirement to take into consideration the effect of uncertainty on future
consumption and wealth allocation’.

However, by taking into consideration a quadratic utility function, the CEQ
specification does not leave any room for reaction to risk. In such a
framework, the shape of the lifetime path of consumption is independent
from the shape of the income path (Browning and Lusardi, 1996). Moreover,
the marginal propensity to consume is independent of future risk. In this
perspective, households set current consumption only by taking into
consideration expected drops in income (ie. "saving for a rainy day").
However, they do not shape their consumption decisions according to future
sources of risk, behaving as if there was no uncertainty.

Consequently, serious estimation bias may arise if we estimate households'
saving and consumption decisions without taking into consideration the role
played by future risk. As Ludvigson and Paxon (1997) point out, ignoring the
role played by consumption uncertainty can bias the coefficient of the
intertemporal rate of substitution. Moreover, the conditional variance of
consumption is correlated with the growth rate of income. Therefore,
omitting the variance term may give tise to a serious bias, producing
spurious evidence of excess sensitivity.

The role of precautionary savings has been widely investigated in the
theoretical and empirical literature, using different methods. Some authors
analyze the strength of the precautionary motive for saving estimating the
Euler equation. In order to take into consideration the role played by
uncertainty for consumption decisions, some authors, such as Dynan (1993),
estimate a constant relative risk aversion utility function (CRRA) using
consumption variability as a measure of future risk. Others (ex. Banks,
Blundell and Brugiavini 1999) rely instead on Skinner (1988) approximation,
and estimate the Euler equation using the variance of income innovations as
a measure of the strength of precautionary savings.

30n this regard Besley (1995) shows that liquidity constraints may induce
precautionary saving even when the utility function is quadratic.



Another strand of literature (Goutinchas and Parker, 2002; Cagetti, 2003)
calibrates a life cycle optimization problem using empirical data on
household-level income shocks, searching for the values of parameters, such
as risk aversion, that better fit empirical data. Finally, another strand of
literature analyzes the strength of the precautionary motive for saving by
regressing measures of savings, or wealth on various proxies for risk (Guiso,
Jappelli and Tetlizzese, 1992; Carroll and Samwick, 1998; Lusardi, 1998)*.
Actually, taking into account the effect of uncertainty in consumption
choices is quite problematic. The main empirical problem is related to the
necessity of finding suitable proxies for the conditional variance of
consumption, which is not observable and endogenous. Dynan (1993) uses
an IV estimation in order to cope with endogeneity, finding a very low
estimate of the prudence coefficient. Survey-based subjective measures of
uncertainty are used instead by another strand of literature (Jappelli and
Pistaferri, 2000; Hayashi 1985). Moreover, as Carroll and Kimball (2006)
and Dynan (1993) point out, a self selection problem may arise, making it
difficult to identify exogenous variations in uncertainty across households.
Using patterns of variation across age, education, industry, occupation, might
not be helpful. Actually, a self selection problem may arise, since people who
are more risk tolerant may both choose to work in a relatively risky industry
and not save much. In this perspective, the effect of an exogenous change in
risk may lead to a downward bias in the estimation of the coefficient
associated to the measure of uncertainty. It is straightforward to note that
the subjective indicator of variance of income growth reported by those who
choose to work in a relatively safe industry will be probably higher compared
to those who choose a risky occupation.

In order to deal with uncertainty, we should allow the Euler equation to
deviate from the certainty equivalent specification.
By definition, the Euler equation can be defined as the equality between the

“However, as pointed out by Carroll and Kimball (2006) the estimation of the
coefficient associated to future risk using this approach is characterized by an high
variability which cannot be imputed to differences across the various populations.



marginal rate of substitution of consumption in period #and #+7 and the
relative price of consumption in these two periods. Formally:

@ u'(e) =HFEu'(c,)

where u (.) is the lifetime utility function, E, is the expectation operator,

r is the real-after tax rate of interest and O is the rate of time preference.
By making a second order Taylor expansion, or, alternatively, assuming the
joint distribution of consumption growth rate and interest rate to be
lognormal and preferences are isoelastic, the (ex post) Euler equation
becomes:

) Edlhncy = Yy Y (Erm —8)+ %varz(AlncM — v ) + £

where 7' is the intertemporal rate of substitution. The second term in the
right hand side is the conditional variance of consumption growth rate, and
it represents the strength of precautionary motive for saving. An increase in
the variability of consumption growth rate has been found to be positively
correlated with consumption growth rate.

Alternatively, relying on CRRA utility, Skinner (1988) approximated the first
order condition of the optimization problem and derive the following
functional form for the rate of growth of consumption:

@) Alncyy = ¥ I(rug —8) — pAG .y + My + €

where p is allowed to vary across different types of consumers, Ad,,,

represents change in household-specific characteristics, and M1 captures
the impact of tisk on households' consumption. Using this specification,
Blundell and Stocker (1999) show that consumption growth depends on the
conditional variance of income innovations scaled by the fraction of income
to expected wealth. Banks, Blundell and Brugiavini (2001) show instead that

the risk term  m,,; depends on the variance of income shocks and on a



scaling coefficient, given by the ratio between income and consumption at
t.

As well as precautionary savings, liquidity constraints play a key role in
shaping households consumption decisions. However, researchers have
often found it difficult to identify liquidity constrained households. Earlier
approaches implement excess sensitivity tests using asset-based sample split
techniques (Zeldes, 1989; Runkle, 1991). However, as pointed out by
Jappelli, Piscke and Souleles (1998) this approach might lead to
misclassification. More recent approaches use instead survey-based
indicators of liquidity constraints, allowing those constraints to be
endogenous. In this perspective, not only wealth and income but also socio-
economic indicators are used in order to identify constrained households
(Jappelli 1990; Garcia, Lusardi and Ng 1998).

In order to test for the presence of liquidity constraints, the expected income
growth is often added in the right hand side of the Euler equation. The Euler
equation (2) then becomes:

@ EAlnc,, =y (Er,, —8)+%var,(Alnc,, -y 'r,,)+
ﬂEtAln Vi +81+1

whete  E Alny,, 1is the expected rate of growth of income®. Given the

endogeneity of E Alny,, and var,(Alnc,,) , equation (4) should be

estimated using IV approach. In equation (4) a significant f  coefficient

has been considered as a proof of the existence of liquidity constraints.
Intuitively, households should react to expected income decreases only if

5Actually, in equation (4) Alny (41 can be rewritten more generally as Ais

which is the Lagrange multiplier associated with the liquidity constraint equation in
the optimization problem. Actually, Zeldes (1989) and Jappelli, Pisckhe and Souleles

(1998) approximate Ait  as a linear function of lagged income, ﬂ“i,t = ﬂYl.J,

where [ is equal to 0 for unconstrained households.

10



they are prevented from borrowing. However, as Jappelli and Pistaferri
(2000) point out, the excess sensitivity test is a weak test of liquidity
constraints. Households might indeed not react to expected income declines
because they save in advance. Moreover, the income growth term is not able
to capture the effect of expected liquidity constraints, which might affect
households' consumption behaviour as well as effective ones.

Giving room to uncertainty in the Euler equation allows us to explain two
empirical facts. First of all, taking into account the precautionary motive for
saving allows us to explain why the consumption growth rate is higher than
what predicted by "certainty equivalence". Secondly, excluding the variance
term may lead to a serious bias in the estimation of the coefficient associated
to expected income growth in equation (3). Empirical literature has indeed
shown that sputious evidence of excess sensitivity may arise if we do not
include the uncertainty indicator in the estimation of the Euler equation.

3. Data and estimation

In the empirical analysis, I use a 3-year (1989-1993) rotating panel of
the Bank of Italy Survey of Household Income and Wealth. It is carried on
evety 2 yeats, and it contains very detailed information about households'
financial and real assets, and a measure of nondurable consumption which is
not affected by seasonality factors. As far as my empirical analysis is
concerned, the SHIW contains a unique measure of subjective income and
inflation expectations and a survey-based indicator of liquidity constraint.
Defining an observation as 2 years of data, 1137 houscholds have been
interviewed between 1989 and 1991, 2420 households interviewed between
1991 and 1993 and 1050 houscholds interviewed in 3 years. I only consider
in the sample those households who have been interviewed for at least 2
consecutive periods. Moreover, I exclude from the sample those households
where the household head has changed, those with inconsistent data on sex,
age, or education, and households who do not respond to the question about
subjective income expectations. The final sample includes 3629
households¢.
In order to measure the uncertainty faced by households, I use a measure of

“Because of missing observations about inflation expectations, the sample reduces
when we consider first and second moment of real income growth.
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subjective expectation and variance of future income rate of growth. In
1989 and 1991 SHIW the following question was asked to household heads:

"We are interested in knowing your opinion about inflation/ earnings hvelve months from

now. Suppose that you have 100 points to be distributed between the following intervals:
>25%, 20-25%, 15-20%, 13-15%, 10-13%, 8-10%, 7-8%, 6-7%, 5-6%, 3-5%, 0-

3%

Abre there any intervals which you definitely exclude? Assign gero points to these intervals.

How many points do you assign to each of the remaining intervals?

This question allows us to derive the marginal distribution of the rate of
growth of income and inflation, and to calculate first and higher order
moments. As far as my analysis is concerned, the first and second moment
are relevant. The first moment represents the expectation of the income
growth rate. It is included in the estimation in order to look for the presence
of excess sensitivity of consumption to expected income growth. The second
moment instead represents the variance of the rate of growth of income. In
a regression context, the coefficient associated to this term measures to what
extend households react to perceived uncertainty in their income, modifying
their consumption and saving choices. Therefore, looking at the sign and the
magnitude of that coefficient helps us to analyze the relevance of the
precautionary motive for savings by itself and in a context when we allow for
effective or expected borrowing constraints. Since the question in the survey
refers to both income and inflation, we ate able to calculate moments of
nominal and real income. In this regard, by making specific assumptions
about the correlation index between inflation and nominal income, Guiso,
Jappelli and Terlizzese (1992) derive the expected value and the variance of
the rate of growth of real earnings’. Jappelli and Pistaferri (2000) instead, use
the expectation and the variance of nominal income rate of growth.

Actually, using subjective measures is not free from problems. First of all, as
Jappelli and Pistaferri (2000) point out, the coefficient associated to the
variance of the nominal income rate of growth has no structural
interpretation. So, it cannot be interpreted as the prudence coefficient in a

"See the appendix for the derivation of first and second moment of real income
growth.
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univocal way 8. Moteover, such subjective measures might be plagued by
measurement errors’. Furthermore, whereas consumption is measured at the
end of each year (1989, 1991 and 1993), subjective expectations refer to the
time at which interviews ate taken (may 1990 and 1992). Finally, I consider
income risk as the only source of uncertainty faced by households, without
taking into consideration health and financial risk. However, we can assume
that income risk is the main source of uncertainty in a country like Italy
where the the National Health Service provides households broad coverage
against illness. Moreover, the participation to financial market was very
limited in the period we are considering (1989-1993)10. Therefore, we can
consider the vatriance of the perceived rate of growth of income as a very
good measure of household-specific uncertainty. Furthermore, using this
measure makes it possible avoiding time series measures of risk, which
reflect aggregate risk only, and cross sectional proxies for risk (such as sex
and occupation) which are often correlated with other consumer attributes
(Guiso, Jappelli and Terlizzese 1992).

In order to avoid the downward bias of the coefficient associated to the
uncertainty, I employ the measure of risk aversion developed by Guiso-
Paiella (2003). Using data from the 1995 wave of the SHIW, they use an
information on household willingness to pay for a risky security to derive an
Arrow-Pratt measure of risk aversion.

8As Jappelli and Pistaferri (2000) point out, only if utility is exponential and income
is a random walk there is a one to one correspondence between income risk and
consumption risk in the Euler equation. Otherwise, the relation between the two is
nonlinear, and it depends on the specification of the utility function and on the
income process.

9As Jappelli and Pistaferri (2000) point out, the significance of the coefficient
associated to the variance cannot be due to measurement errors. Actually, in an OLS
context measurement error in an independent variable tends to bias the coefficients
towards zero. From this perspective, measurement error cannot explain, alone, a
significant coefficient of income risk. For the same reason, measurement error in
expected income may be the cause of the bias (towards zero) of the excess sensitivity
coefficient.

100n this regard, see Guiso and Jappelli (2002).
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In 1995, the following question was asked to household heads.

We would like fo ask you a hypothetical question that you should answer as if the
situation were a real one. You are offered the opportunity of acquiring a security permitting
you, with the same probability, either to gain 10 million lire or fo lose all the capital
invested. What is the most that you wonld be prepared to pay for this security?

This hypothetical security implies that with probability 0.5 the respondent
gets 10 million lire and with probability 1/2 he loses the amount he pay for
the security. The fact that this amount is greater, equal or less than 10 million
implies risk loving, risk neutrality and risk aversion, respectively.

Following Guiso-Paiella (2003), the coefficient of absolute risk aversion,

Ri(Wi) is then calculated in the following way:

) R(w)=-u (w)lu (w)=4G5-2,/2)/10* + 2]

where Wi is household i 's endowment, #i(-) is its lifetime utility and

Zi is the amount household  is willing to pay for the security.

Table 1 presents the average values of the nominal and real measure of
conditional variance of income growth. Average values are calculated by
different groups: age, classes, occupation, education, area of residence, risk
aversion and wealth quartiles. Looking at the table, we notice that
households' reported uncertainty is higher for young people and wage
earners. As expected, uncertainty perceived by risk averse households is
higher than the one perceived by risk lovers. Moreover, those households
who belong to the first and second wealth quartile report a higher measure
of income growth variance than the relatively rich households.

Instead of relying on a particular utility function, I estimate a more general
equation. Using this approach does not allow to estimate structural
parameters. That means that, for example, the coefficient associated to the
variance of income growth cannot be interpreted as the prudence coefficient,
as this would mean assuming a CRRA utility, and having the variance of
consumption growth instead of the subjective measure. However, estimating

14



a more general equation allows me to exploit the unique measures of
subjective expectation and variance of future income rate of growth, which
could not be used assuming a specific form for households’ preferences.
Following Jappelli-Pistaferri (2000) the following equation is therefore
estimated:

AlnC,

i,t+1

©)
Peredr)+ 06 Mgty

= q,age,

i,t+1

+oa,Aln FS +n(varredr)l.,z,, +

i,t+1

i,t+1

where AINCin1 represents the rate of growth of nondurable consumption,

FS

nominal income growth and eredn represents the subjective expectation
of income growth.

Actually, using the first and second moment of the subjective measure of
income growth does not imply estimating a proper Euler equation, and
therefore structural parameters estimation. An alternative way to estimate the
effect of income uncertainty on households choices would be relying on
direct empirical measurement of the relationship between uncertainty and
wealth. However, empirical estimates are characterized by huge variations,
which cannot be totally imputed to differences in the data used in the
estimation. Furthermore, negative past shocks may affect households wealth

.1 1s the change in family size, varredn is the subjective variance of

Actually, Jappelli and Pistaferri (2000) estimate a slightly different equation. They
estimate the equation using eredn as an instrument for the effective rate of growth of
income. Moreover, they introduce in the estimation a dummy which indicates
whether the spouse of the household head has started working between t and t+1, in
order to control for labour supply which might lead to biased estimates of predicted
income growth, leading to spurious evidence in favour of excess sensitivity.
However, I do not introduce labour supply indicators in my estimation. My aim is
indeed to focus on the coefficient associated to the variance of income growth,
looking at the strength of precautionary motive for saving, instead of testing for
excess sensitivity. Actually, even following Jappelli and Pistaferri the results of the
IV estimation do not affect the significance of the coefficient associated to the
measure of uncertainty.

15



holdings, resulting in a null wealth held for precautionary reasons. From this
perspective, households might not exhibit an higher wealth accumulation,
even though they may reduce current consumption.

The forecast error is made of two terms. The first term, 6, u,,, represents

an aggregate component. In particular, 6, captures the effect of unevenly

distributed aggregate shocks Hi+1  on the forecast error in consumption.

The second term v,

is a household-specific idiosyncratic component.
The reason why the forecast error in consumption has such a specification is
mainly to avoid excess sensitivity that may arise from the misspecification of
the stochastic structure of the forecast error'? In order to cope with this
problem, time dummies and interaction between time dummies are included

in the Euler equation.

Table 2 shows the estimation results of equation (6). Specification (1)
excludes risk aversion. The coefficient associated to the conditional variance
of the nominal income rate of growth is significant at 1% level. A positive
and significant coefficient of the variance provides therefore evidence in
favour of the precautionary saving hypothesis, as economic agents postpone
consumption to the future by reducing current consumption.

In specification (2)-(4), in order to correct for the downward bias of the
cocfficient associated to the variance of the income rate of growth, I select
the subsample of housecholds interviewed in the periods 1989- 1991 and
1995 . Particularly, specification (2) includes the interaction term between
household net wealth and absolute risk aversion. In specification (3) 1 only
include households who report being risk averse!3, but I do not incorporate

2[f T — 00 , the forecast error goes to 0. However, in panels with small 7" and

big N there is no guarantee that the forecast error goes to 0 as N — oo,

3Risk averse households are those who report they would pay less than 10 million
lite to buy the hypothetical security..Actually, they are the majority (1640
observations, 95.32% out of total sample).
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the measure of risk aversion, which is included instead in specification (4)
Results show that including risk aversion leads to a better (and higher in
magnitude) estimation of the coefficient associated to the precautionary
motive. Intuitively, risk aversion is a key determinant of the precautionary
motive for saving, since only risk averse households would be induced to
save in order to face unexpected contingencies. Furthermore, the
significance of the risk aversion coefficient implies that risk attitudes are an
important determinant of households' consumption choices. From this
perspective, accounting for attitudes towards risk in a regression solves an
omitted variable problem. In line with Carroll and Kimball (2006) , the
coefficient associated to the conditional variance of nominal income rate of
growth is higher and better estimated.

4. Switching regression estimation

So far, I have provided an empirical assessment of the relevance of
households' precautionary motive for saving, suggesting a procedure to
correct for the downward bias in the coefficient associated to the subjective
variance of income growth. The next step would be to assess whether
liquidity constraints significantly affect households reaction to labour income
uncertainty.
From now on, cross sectional estimation will be performed, without
exploiting the panel dimension of the data. Actually, because of a relatively
low number of observations in the subsample of constrained housecholds, a
panel estimation is not feasible. Moreover, pooled estimation is also
preferred because there is not enough variability in the probability of being
constrained. Therefore, I carry out a cross sectional estimation, selecting only
those households who were intetviewed for 2 years, in order to avoid
problems related to intra-household correlation. Moreover, instead of using
the nominal measures of expected value and variance of income growth, I
use real ones. This helps to avoid having the magnitude of coefficient
associated to dependent variables in the regression determined by movement
in nominal variables.
Table 3.1 presents results of the cross sectional estimation. In specification
(2), the interaction term between household's coefficient of risk aversion and
net wealth is included. We can notice that not only the coefficient associated
to zarredr is higher , but the risk aversion term is significant (at 10% level).
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Specification (3) includes the change in household income, whereas in
specification (4) the latter variable is instrumented with the first moment of
subjective income growth. Actually, varredris always significant at 1% level.

The first step to investigate whether reaction to labour income uncertainty
differs among constrained and unconstrained households is to perform a
sample split. Earlier studies aiming to detect the relevance of liquidity
constraints indeed rely on sample split techniques (Hayashi, 1985; Zeldes,
1989; Shea, 1995).

Table 3.2 presents sample split results, using several indicators of liquidity
constraints!%. In specification (1) /b7 is used as a criteria to split the sample.
/b1 takes value 1 if the household request for a loan has been rejected, or if
the household did not ask for a loan fearing rejection ("discouraged"
households). This is the survey-based measure of liquidity constraints
provided by the SHIW. According to that, only 3.39% of all population is
considered constrained. An objection to this indicator of liquidity constraints
regard the fact that the question about being turned down for a loan may
pertain mainly to households who want to purchase a durable good (such as
a house or a car), whereas the Fuler equation refers to nondurable
consumption. However, as pointed out by Jappelli, Pischke and Souleles
(1998), banks use to look at households' ownership of such goods in order
to decide whether rejecting or not the loan. Consequently, using such an
indicator would give a good idea of who is going to be constrained. The
cocfficient associated to wvarredr is higher for constrained rather than
unconstrained households. This result also holds when the (effective) change
in income is included in the estimation, and when the latter is instrumented
with eredr (specification 2 and 3, respectively)

In specification (4) and (5), alternative definitions of liquidity constraints are
used. This allows me to check for the robustness of my results and to
increase the number of observations in each subsample. According to the
second definition (/42), households are constrained if their wealth is lower

14See the appendix as far as frequency of households which can be considered as
constrained/unconstrained according to several classification critetia.
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than 2 months’ income (Hayashi, 1984). The third definition (/3) uses the
level of indebtness (at time t) of the housechold in order to distinguish
between constrained and unconstrained households. According to the third
definition, a household is constrained if it has a ratio of financial
liabilities/ (real+financial asset) higher than 0.5.

Even using alternative definitions of liquidity constraints, the coefficient
associated to the uncertainty indicator is still significant and higher for
constrained rather than unconstrained houscholds (table 4.2). In this
petspective, adding a liquidity constraint (at time t) strengthen households'
reaction to uncertainty. However, if a significant correlation exists between
the selection equation's and the Euler equation's error tetm, sample split may
lead to spurious estimation. Actually, the existence of such a correlation
should be proved.

In order to correctly estimate the strength of the precautionary motive for
saving across constrained and unconstrained agents, I will therefore rely on a
switching regression approach. This approach has been used, among others,
by Jappelli, Pishke and Souleles (2001) and Garcia, Lusardi and Ng (1997).
They look for the presence of liquidity constraints, looking at the
significance and the magnitude of the coefficient associated with lagged
income among constrained and unconstrained households.

Here, I extend previous investigations on consumption behaviour by
investigating the strength of precautionary savings among constrained and
unconstrained agents. Therefore, I will focus on the magnitude and
significance of the coefficient associated to the subjective variance of income
growth, which is a measure of the precautionary motive for savings, among
two different regimes. In this respect, my analysis is similar to Lee and
Sawada (2009) who investigate the relationship between precautionatry
savings and liquidity constraints using survey data from Pakistan. However,
my analysis differs from Lee and Sawada (2009) in three aspects. First of all,
I use the unique piece of information regarding subjective expectations of
income growth provided by the SHIW. Moreover, unlikely Lee and Sawada
(2009) I take into consideration expected rather than effective liquidity
constraints. As Carroll and Kimball (2001) and Jappelli and Pistaferri (2001)
point out, excess sensitivity tests are not able to capture the effect of
expected liquidity constraints. From this perspective, the coefficient
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associated to expected income growth may be not significantly different
from zero - thus not rejecting the orthogonality condition provided by the
LCPIH- if households expect to be constrained in the future. I will therefore
extend Lee-Sawada analysis by estimating households' expectations of future
liquidity constraints with a two-step procedure.

As far as the empirical estimation is concerned, I will rely on a switching
regression framework in order to differentiate consumption behaviour
among constrained and unconstrained agents. First of all, I estimate the
Euler equation using an endogenous switching regression model with known
sample separation rule using the survey-based indicator of liquidity
constraints provided by the data. Then, I split the sample according to
different cut-off values of households' estimated probability of being
constrained.

In what follows, I present the general switching regression framework used
to estimate the model with effective constraints as well as the model with
expected ones.

The equation to be estimated on the whole sample can be rewritten as:

AlnC,

it+1

=a,D,

i,t+1

+a,(varredr), ., +a,(eredr), , +0,u, ,+v

i,z,t it+1

whete eredr and varredr are respectively, the expected value and the

variance of real income growth at time t, Dis1 includes demographic
controls, such as age, sex, occupation, change in family size and in the

number of income recipients, and 0; captures the effect of unevenly
distributed shocks. In the general specification of CRRA utility function with
uncertainty and borrowing constraint, the lagged value of disposable income
is included in order to take into account the shadow value of liquidity
constraint. Here, following Jappelli and Pistaferri (2000) I include instead the
expected value of income growth, in order to test for excess sensitivity of
consumption to expected income changes. This way, 1 can look at the
significance of the precautionary motive for saving, checking at the same
time whether excess sensitivity is found among constrained agents. This is
particularly relevant for my analysis: excess sensitivity tests are not indeed

20



particularly powerful to test the presence of liquidity constraints. One of the
reason is that excess sensitivity may be due to other reasons, different to
borrowing constraints (myopia for example). Moreover, the Euler equation
does not allow us to take into consideration future or expected liquidity
constraints. However, the mere analysis of current constraints might be
restrictive, especially in a country like Italy, where credit market
imperfections discourage household to ask for a loan in the credit market. In
my analysis I will therefore check whether excess sensitivity to expected
income growth is found in the constrained subsample, looking at the same
time at the significance of the second moment of income growth.

Considering 2 different groups of households (constrained and
unconstrained), the previous equation can be written as a switching

regression model with known sample separation rule, in the following way
(see Maddala, 1980):

(8) AlmCf

i,t+1
C
it+1

=aD,,, +a;(var redr), , +ay (eredr),, +

C
0_/' :ut+1 +v

(constrained regime)

U
it+l1

(9 AInC!,, =a/D, ., +a; (varredr), ., +ay (eredr),, + 0] u,,, +v

it+l1

(unconstrained regime)

(10) Xiy = YZiy + Uiz (selection equation)

where:
(1) AlnC,,,, = AlnC/,, if =1
(12) AlnC,,,, =AInC/,, if I=0
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where I is a dummy vatiable which classifies households among
constrained and unconstrained.

Specifically:

3 I=1if x,,>0
(14 I=0if X,, <=0

As Lee and Sawada (2005) point out, Xit can be rewritten as:
(15) Xi,t = Ci#:t _Ci,t >

* . . . . .
where C;, is the optimal level of consumption in absence of constraints,

and Ci ., the effective consumption when constraints are present. Jappelli

(1990) and Hayashi (1985) approximate this difference as a quadratic
function of observable cross sectional variables, such as current income,
wealth and demographics. Assuming that the credit ceiling is a function of

the same variables, we can write X, , =yZ,, +u,, , that is the selection

equation.

In the selection equation, Zii includes indeed several variables predicting
liquidity constraints. Earlier approaches, only included in Z financial
variables. Zeldes (1989), for example, use a simple asset/income tatio in
order to determine who is liquidity constrained. However, as Jappelli, Pishke
and Souleles point out, this approach might lead to misclassifications.
Following Jappelli(1990) and Garcia et al. (1997) 1 assume endogenous
liquidity constraints. That means allowing credit availability to depend not
only on economic variables, but also on socioeconomic indicators.

The model described above is an endogenous switching regression model
with know sample separation rule. Assuming endogenous switching means
allowing a significant correlation between the error term of the main
equation and in the selection equation, that is:
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(16) Oyu # 0

The simplest case where the previous assumption is satisfied is when the
regressors of equation (8) and (9) are included in the selection equation (10).
However, this is only one of the cases of endogenous switching!®. Actually,
the existence of a significant correlation between the error term of the main
equation and the error term of the selection equation needs to be proved
empirically. Some authors as. Garcia, Lusardi and Ng (1997) argue that
assuming endogenous liquidity constraints is not plausible, since households
do not choose to be constrained. From this perspective, households request
for a loan can be viewed more as the outcome of credit market-related
factors rather than household decisions. However, as pointed out by Lee
and Sawada (2009), the household can choose to be unconstrained, (i.e.
having a desired level of consumption lower than the effective one). Having
defined the liquidity constraint indicator as dependent on the gap between
desired and effective level of consumption, assuming exogeneity of liquidity
constraint is not so straightforward.

I estimate the model through a full information maximum likelihood (FIML)
estimation!®. This allows to simultaneously estimate the binary and
continuous part of the model, and to avoid inconsistent estimates of

standard errors!”. Actually, if 0w # 0 | estimating separately equation (8)

15From this perspective, the inclusion of subjective moments of income growth as
explanatory variables of the probability of being constrained can be explained by
taking into consideration the fact that the measure of constraints we are using
encompasses both demand and supply-side factors. From this perspective,
subjective average and variability of future income growth - albeit not affecting the
probability the loan is rejected- are likely to affect household probability of asking
for a loan. This is true, in particular, when expected constraints are taken into
account

16Actually, this method gives more efficient estimates rather than heckman two-step
approach.

"Lee and Sawada estimate instead a V type tobit using treatment effect model
instead, which is a particular case of the switching regression approach. Particularly,
treatment effect models does not allow the effect of the treatment to vary across
regimes.
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and (9) would lead to spurious results.

Obviously, the correlation between the error term in the main and in the
selection equation needs to be proved. If the correlation term is found not to
be statistically different from 0, the equations describing each regime and
the sorting equation are independent, so that an exogenous instead of

endogenous switching model should be estimated.

Actually, if the correlation term between the error term in the main and in

the selection equation turns out to be zero, the model reduces to OLS.

The switching regression model above can be rewritten in one equation as:

(17) Aln Ci,t+1 = QZVVi,Hl +(91 _QZ)VVi,Hl[i,t +gi,t+l

where:

(18)
oW

U 15 15 15 15
il =@ Di,t+1 ta, (Varredr)i,z,t +a, (eredr)i,t +9_,' My Vi

and

(19)
00

C
it+1 R

_C c c c
=a, D, ta, (varredr), ., + a5 (eredr),, +0; u,, +v,; .,

it+1 i,z,t

1 is the indicator of borrowing constraints. So if I=1.
AInCipy = 01 Wi + €
whereasif [ =0:

AlnC'i,t+1 =0, Wi,t+1 + €411
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Tables 3.3 (a) and (b) presents the results of the estimation of the
endogenous switching regression model. In the selection equation the
probability of being constrained depends on age, education, wealth, wealth
squared and geographical area. Moreover, in order to improve upon the
identification of the selection equation 1 add as a regressor the interaction
term between the percentage of bank counters in each region and the
average number of inhabitant in the city where the houschold lives!s.
Intuitively, this variable should be strongly correlated with the probability of
being liquidity constrained but not correlated with changes in consumption
growth. Actually, we should observe, ceteris patibus, that the higher the
number of bank branches in a certain town, the higher the opportunity to
ask for a loan in the credit market and, therefore, the probability of being
constrained.

In specification (I) I use a survey based indicator of borrowing constraints
(/7). More specifically, the dummy variable /47 takes value 1 if the
household at time # has asked for credit and the loan has been rejected or if
the household did not ask for credit fearing its request may be rejected
("discouraged borrowers").

In specification (1), the coefficient associated to the variance of real income
growth for constrained households is positive and significant at 5% level,
whereas it is lower for unconstrained ones. These results are in line with
Carroll (2001). Actually, a complementarity relation exists between
precautionary savings and liquidity constraints, so that the introduction of a
liquidity constraint increases the precautionary motive. Rbo0 and Rho?
represent the correlation term between the error term of the selection
equation (10) and error terms of equations (8) and (9), respectively.

RhoT is highly significant in all the specifications, for both constrained and
unconstrained households. That suggests that the correlation between the
error term in the main equation and in the selection equation is nonzero, and
the use of an endogenous switching is justified. Moreover, Rho0 and Rhol
have the "right" sign in both subsamples. For constrained households, Rho7

18Data comes from the Bank of Italy "Base Informativa Pubblica".
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is positive. It means that a constrained household has higher consumption
growth than a random houschold. In the subsample of unconstrained
housecholds instead, Rho0 is negative, meaning that unconstrained
households have lower consumption growth than a random household.
Actually, no excess sensitivity is found either for constrained or for
unconstrained households. The same result has been found by Jappelli and
Pistaferri (2000) in the entire sample and dividing the subsample according
to the wealth/income ratio. Actually, this result does not invalidate my
analysis and it can be explained taking into account the peculiarity of Italian
credit markets. Due to high downpayment requirements and high transaction
costs, Italian household do not trust credit markets. As Guiso and Jappelli
(1994) point out, Italian households who do not obtain a loan in the credit
market might ask for help to parents or friends in order to overcome credit
market deficiencies. As a consequence, even if they are constrained in the
credit market, households do not show excess sensitivity to expected income
growth, since they can ask "informal" networks (relatives, friends, etc.) for
funds.

Moreover, the same lack of confidence in credit market may lead Italian
household to save more over time, in order to have some kind of protection
against future income shocks. In this perspective, a classical test of excess
sensitivity has a relatively weak power, since households may save more over
time in order to protect against their restricted access to liquidity.

Finding an high precautionary motive but no evidence for excess sensitivity
gives therefore further strength to the complementarity relation between
precautionary savings and liquidity constraints. Households do not show
excess sensitivity because they strongly save "precautionally' in order to face
future risk, including the impossibility to get additional funds from a bank or
a financial institution.

In order to check robustness of the results, in specifications (2) and (3) the
switching regression is implemented using alternative indicators of liquidity
constraints. In specification (2) the survey based indicator of liquidity
constraint /67 is combined with b2 , whereas in specification (2) /b2 is
combined with /3. In this sense, a housechold is defined as presumably
constrained if at least one of the dummies (/07 or /b2, in specification (2) or
/b2 and /b3 in specification (3)) is equal to one. On the contrary, the
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household is defined as presumably unconstrained if all these dummies are
jointly equal to zero.

Actually, even when alternative definitions of constraints are considered, the
cocfficient associated to wvarredr is higher for constrained rather than
unconstrained households. However, = Rhbo7 and Rho0 are no longer
significant. This is in line with the strand of literature which criticize the use
of asset-based indicators in order to identify who is constrained in the credit
market. From this perspective, a direct survey-based indicator of borrowing
constraints provides a more precise criteria to identify those obstacles in
credit markets which affect households saving and consumption decisions.

5. Switching regression estimation with perceived probability of being
constrained

As Carroll and Kimball (2001) point out, expected liquidity constraints
might affect households' consumption choices as well as effective ones. In
particular, they argue that precautionary saving may arise from the possibility
that constraints may bind in the future, even if a household is not effectively
constrained at the time of consumption and saving choices. They formally
show indeed that once the concavity of consumption function is induced, by
liquidity constraints or by uncertainty, it propagates backwards. In this
perspective, households who expect liquidity constraints to bind in the
future may save more, in order to make the constraint less likely to bind.
Here, I tty to capture the effect of households' expectations about future
constraints on their consumption and saving choices. In order to estimate
households' expected probability of liquidity constraints, I rely on a two-step
procedure. I first estimate household probability of being constrained at time
t, as a function of demographics, current wealth and current income.

Formally:

Prob(lig. constraint), = B(X,) + €

where X; includes demographics and financial variables at time t, and €;
is the error term. The estimated coefficients are then used in order to
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estimate households' expected probability of being constrained in the future:

E/[Prob(lig. constraint) ;1] =P E(Xi1) + €41

where Xu1  includes future variables known at time t. In particular, the

expectation at time ¢ of income at ¢+ 1 is calculated multiplying current
labour income for the subjective expectation of income growth. In the same
way, future (expected) wealth is obtained from current net wealth, using
subjective expectations about future inflation. In this perspective, income
and inflation subjective expectations provide a useful tool, letting us be able
to know to what extend expectations about future variables affect
households' petception about future constraints.

Estimated probabilities are then used to distinguish among constrained and
unconstrained households. In particular, an houschold is classified as
constrained if the estimated probability is higher than a certain cut-off
valuel”.

Table 4.1 presents results of a sample split using different cut-off values of
the probability estimated in the previous section. In particular, in
specification (1) an household is defined as constrained when the expected
probability of future liquidity constraints is higher than 10%; in specification
(2) instead, the cut-off value is 20%20. Even in this case, the coefficient
associated to the wvariance of subjective income growth is higher for
constrained rather than unconstrained households?!.

Note that the dependent variable in the probit regression is a dummy which takes
value 1 if liquidity constraint indicators /2 or /b3 take value 1, 0 otherwise. We tried
alternative specifications using /2 or /b3 alone, or /b1. Actually, results remain
basically unaffected.

2As shown in the appendix, the average value of the estimated probability is around
13%.

2IA switching regression has also been performed. Actually, empirical results are
basically the same, albeit correlation coefficient 7b07 and rbo2 are not significant.
Results are not reported but they are available upon request.

28



One issue with the credit constraint indicator is indeed that this is the
probability that the household is turned down. This is equal to the
probability of applying for the loan times the probability of being turned
down conditional on applying. The first reflects demand, whereas the second
reflects supply for credit.

In the previous section I have defined a household as liquidity constrained if
the desired level of consumption is higher than the effective one. In this
perspective, a household can be considered not constrained in two cases.
First of all, if it is able to obtain all the needed resources . Secondly, it might
be that the household is a saver; in this case it would use the resoutces the
household piled up in the past rather than asking for a loan. Whereas the
first case is related to supply-side factors-i.e. a well developed loan market-
the second one reflects households' specific attitudes towards saving and
consumption. As far as our analysis is concerned, the first case is more
relevant than the second one, since we are arguing that households’ reaction
to labour income uncertainty is strongly affected by credit market
imperfections (therefore, credit supply related factors).

As a further robustness check, I disentangle demand and supply effects. In
other words, 1 estimate the conditional probability of being constrained
conditional of asking for credit. Actually, it is possible to identify separately
households who ask for a loan and those who do not , but only in 1989 wave
of the SHIW. Estimated conditional probability is imputed to all households
in the sample using the two-step procedure described above.

Using the former probability gives higher percentages of constrained
households. Whereas using previous indicators of ¢ffecsive liquidity constraints
yields almost 4% of households as constrained ones, using the estimated
probability of expected constraints - and disentangling between demand and
supply side determinants of constraints brings this percentage to almost
60%. So, even if a low percentage of houschold is constrained- it may be that
those not constrained are savers, a very high percentage of those who intend
ask for a loan expect to be constrained.. Actually, this is consistent with
Italian credit market imperfections.

In table 4.2, a sample split and a switching regression are performed, using

29



0.6 as cut-off value in order to disentangle constrained and unconstrained
households?2. As table 4.2 shows, the coefficient associated to varredr is
higher for constrained rather than unconstrained households. Moreover, o7
and rbo2 are significantly different from zero, thus strengthening the
hypothesis of endogeneity of liquidity constraints.

7. Conclusions

In this paper, I have analyzed consumption behaviour in Italy using
household panel data from the SHIW. In particular, I have tried to
differentiate between the standard precautionary saving due to unforeseen
contingencies and the one due to liquidity constraints. To do that, I have
used a subjective measure of real income variability together with a survey
based indicator of liquidity constraints, provided by the SHIW.
I first estimated a pseudo Euler equation, finding strong support for the
precautionary motive for savings. Then, I augmented the estimated equation
with a unique indicator of Arrow-Pratt relative risk aversion, in order to cope
with the downward bias in the estimation of the coefficient associated to the
variance of real income growth. As expected, the estimated coefficient is
higher in both magnitude and significance.
Then, I have estimated an endogenous switching regression, in order to
differentiate the precautionary saving due to income risk from the one due to
liquidity constraints. Using an endogenous switching regression framework
allows to differentiate between constrained and unconstrained agents,
avoiding the selection bias associated to sample split techniques.
Precautionary savings and liquidity constraints are found to be
complementary. From this perspective, households who face simultaneously
both uncertainty and liquidity constraints have a stronger precautionary
motive than unconstrained ones. This results can be explained by taking into
consideration the impossibility, for constrained houscholds, to borrow

2Actually, 0.6 is the closest value to the average of the estimated probability.
Morteover, this is the value which gives the highest value of max-likelihood. This is
actually in line with models of endogenous switching with unknown sample
selection rule (see Hotchiss, 1991)
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money in order to face future unexpected contingencies. Moreover, no
evidence of excess sensitivity of consumption growth to expected income
growth has been found for constrained households, nor for unconstrained
ones . A stronger attitude towards saving and the non-negligible role played
in Italy by "informal networks” (i.e. help from parents or friends) are indeed
good candidates to explain the absence of excess sensitivity.

In the last part of the paper, I exploit the measure of subjective income
expectations in order to estimate households' expected liquidity constraints.
As Carroll (2001) and Jappelli and Pistaferri (2000) point out, households
might strongly react to uncertainty because they expect to be liquidity
constrained in the future, even if they are not effectively constrained.
Actually, households whose aim is to smooth their consumption patterns
over time should save more in the present because they know they will be
not able to obtain additional resources in the future. I estimated the
switching regression according to different cut-off values of households'
perceived probability of future constraints. Switching regression estimates
show those households with a relatively high probability of being
constrained to have a stronger precautionary motive compared to those who
do not expect to be constrained in the future. These results are robust to
alternative specification of the switching regression model.

Because of their limited trust in credit markets, Italian households tend to
save more in order to face unexpected contingencies. The high and
significant precautionary motive might indeed explain the lack of excess
sensitivity to expected income growth. This result might also be explained by
taking into consideration the strong role played by "informal networks" in
Italy (i.e help from parents or friends), which might indeed help releasing
binding borrowing constraints.
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Appendix

List of variables used in the empirical analysis:

DC log rate of growth of nondurable consumption

DY log rate of growth of income

Varredn variance of nominal income rate of growth

Eredn expected rate of growth of nominal income

Varredr variance of real income rate of growth

Eredr expected rate of growth of real income

Male dummy=1 if the household head is male, 0 otherwise

Age age of the household head

Dncomp change in family size

Farmer duammy=1 if the household head is a farmer

Entreprenenr dummy=1 if the household head is an entrepreneur

IV household net wealth (financial asset + real asset —financial liabilities)
W2 squared household net wealth

Wrisk coefficient of risk aversion (as in Guiso and Paiella, 2004)*W
acom? dummy=1 if number of inhabitants is between 20,000 and 40,000
acom3 dummy=1 if number of inhabitants is between 40,000 and 500,000

acom4 dummy=1 if number of inhabitants is > 500,000
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Sonth dummy=1 if the household head lives in the south

Banfk connters number of bank counters per person (regional basis)

Sample selection

The panel component of the SHIW includes 3870 observations. I only
considered houschold heads. I dropped all the observations that do not
appear for at least 2 years. Moreover, 1 dropped all the observations with
inconsistent data, and those lacking data on subjective expectations.

Variables definition
Inflation Uncertainty

On this table we have indicated some classes of inflation. We are interested
in knowing your opinion about inflation twelve months from now. Suppose
now that you have 100 points to be distributed between these intervals. Are
there intervals which you definitely exclude? Assign zero points to this
intervals. How many points do you assign to each of the remaining intervals?
For this and the following variable the intervals of the table shown to the
peson interviewed are the same. The intervals are: >25; 20-25; 15-20; 13-15;
10-13; 8-10; 7-8; 6-7; 5-6; 3-5; 0-3; <0 percent. In case it is less than zero, the
person is asked: How much less than zero? How many points would you
assign to this class?

Earnings uncertainty
We are interested in knowing your opinion about labour earnings or
pensions twelve months from now. Suppose now that you have 100 points

to be distributed between these intervals. Are there intervals which you
definitely exclude? Assign zero points to this intervals. How many points do
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you assign to each of the remaining intervals?

Derivation of subjective moments of real income growth

Following Guiso-Jappelli-Terlizzese (1992), define Z as the percentage

growth rate of nominal earnings, 7 as the rate of inflation, and X as the
rate of growth of real earnings, where:

Z:X+7T,and

62 =02+062+2p0,0,

O x can therefore be rewritten as:

o, =—pt Jcrf —(1-p?)o2

Since the variance of nominal income can be either positive or zero, there
are 4 possible cases:

ifc7§=0 andG%:O,thenG%:()
. 2 0 2_0 2 _ 2
it 0z > and 07 = U then O = O;
if 62 =0 and G%>0,then0§20%
. 2 _ 2
if 02>0 and G%>0,then oy =(0. +0,)
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Liquidity constraints
1989

1) In 1989 did your houschold apply to a bank or a financial company for a
loan or a mortgage?

Yes

No

2) Was the application granted in full, in part or rejected?
Granted in full

Granted in part

Rejected

3) Why didn't you apply for a loan in 1989?
no need for a loan
I thought the application would be rejected

1991
1) In 1991 has your application for a loan been rejected or granted in part?
Yes

no

In 1991 did you or another member of your household consider the
possibility of applying to a bank or a financial company for a loan or a
mottgage but then change his/het mind thinking that the application would
be rejected
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Frequency of constrained households using different definitions of
liquidity constraints

Table (a)

[Effective constraints

constrained unconstrained
b1 3.66% 96.34%
b2 7.33% 92.67%
b3 3.87% 96.13%
b1+b2 10.60% 89.40%
b1+b3 7.22% 92.78%
b1 +b2+b3 11.36% 88.64%
Table (b)
Expected constraints
pprob constrained unconstrained
e_prob 13.89% 86.11%
cond_prob 58.98% 41.02%

Table (a) reports descriptive statistics regarding different definitions of
liquidity constraints. According to the first definition (47) households are
constrained if they ask for a loan but their request is rejected, or if they are
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"discouraged" (they do not ask for a loan because they think they will be
rejected). In order to increase the number of observations in the subsamples,
I consider other indicators of liquidity constraints. According to the second
definition (42), houscholds are constrained if their total net wealth is lower
than 2 months’ income (Hayashi, 1984). The third definition (43) uses
households' past level of indebtness in order to distinguish between
constrained and unconstrained households. According to the Ilatter
definition, an household is considered as constrained if the ratio financial
liabilities/ (real+financial asset) is greatet than 0.5.

Table (b) reports descriptive statistics regarding estimated probability of
future (expected) liquidity constraints. ¢_prob is obtained in two step. First,
the probability of liquidity constraint at time # is estimated, using a joint
indicator (/b2 and /b3) as dependent variable. Then, coefficients obtained in
the first step are used to estimate households' expected probability of being
liquidity constrained in the future. In order to get credible values of
explanatory values at time #+7. An household is defined as constrained if
¢_prob is higher than 0.6, unconstrained otherwise.

cond_prob is obtained with the same two-step procedure used to obtain
.e_prob. However, the probability estimated in the first step is obtained by a
conditional probit. A household is defined as constrained if cond _prob is
higher than 0.6, it is taken as unconstrained otherwise.
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Table 1. Subjective measure of variance of income growth (average values)

real variance nominal variance
entire sample 0.000411 0.000106
age group
<=30 0.000414 0.000161
31-40 0.000786 0.000136
41-50 0.000353 0.000118
51-65 0.000313 0.000087
>65 0.000320 0.000084
edncation
junior high school or less 0.000344 0.000092
high school 0.000577 0.000118
university degree or more 0.000473 0.000191
occupation
'wage earner 0.000526 0.000128
self employed 0.000337 0.000105
region of residence
north 0.000261 0.000072
centre 0.000517 0.000116
south 0.000566 0.000147
risk aversion
risk averse 0.000512 0.000119
risk neutral 0.000859 0.000202
risk lover 0.000313 0.000092
household wealth
I quartile 0.000604 0.000120
11 quartile 0.000454 0.0001085
111 quartile 0.000297 0.000084
IV quartile 0.000343 0.000113

This table shows the average values of the nominal and real measure of conditional variance of income
growth. Average values are calculated by different groups: age classes, occupation, education, area of
residence, risk aversion and wealth quartiles. Households are classified as risk averse, risk neutral or risk
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lover if in the 1995 wave of SHIW they report to be willing to pay an amount higher, equal or lower to
10 million for an hypothetical asset which would permit them with the same probability to gain 10
million, or to lose all the capital invested.
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Table 2. — Panel estimation

M @ ©) 4)
Varredn 7,266+ 8.556%k 9,417k 8,897k
(2.439) (2.076) (1.892) (1.913)
Eredn -0.0329 0.167 0.208 0.207
(0.0921) (0.169) (0.169) (0.170)
wrisk 3.23e-07%* 4.06e-07%%k
(1.48¢-07) (1.55¢-07)
male (dummy) 0.0134 0.0443 0.0413
(0.0188) (0.0297) (0.0302)
age -0.000244 -0.000298 -4.23¢-05 0.000981
(0.000661) (0.000989) (0.000987) (0.000954)
Dncomp 0.408 %5 0.43 45 0.441 %5 0,439
(0.0407) (0.0594) (0.0573) (0.0580)
Constant 0.0574 0.0216 -0.00762 -0.00477
(0.0395) (0.0588) (0.0594) (0.0476)
Observations 3629 1745 1663 1663

Robust standard errors in parentheses

sk p < 0,01, % p < 0.05,*p < 0.1

The dependent variable is the log rate of growth of non-durable consumption expenditures. Eredr is the
expected rate of growth of nominal income, whereas Varredn is the variance of income rate of growth.
Each estimation also include year dummies, interaction between year dummies and dummies for
education, occupation and geographical area. In specification (1) estimation is carried out using all the
observations, whereas in specification (2) the sample size reduces, since an interaction term between
household's risk aversion and net wealth (wrisk) is included. In specification (3) and (4) only
housceholds who report being risk averse are included in the estimation. Specification (4) includes wrisk
among explanatory variables. Standard errors are corrected for heteroskedasticity of unknown form.
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Eredr

\Varredr

male (dummy)

age

farmer (dummy)

entrep reneur

Dncomp

wrisk

DY

Constant

Observations

Table 3.1- Cross-sectional estimation

O]
-0.134
(0.121)

8.46.6+
(2.192)

-0.0101
(0.0231)

0.00136**
(0.000652)

0.0152
(0.0468)

-0.0532%
(0.0228)

0,482k
(0.0486)

-0.135%+
(0.0656)

2311

@)
0.0471
(0.212)

9,27 3wk
(3.177)

0.0322
(0.0395)

0.00230%*
(0.00109)

0.0297
(0.0749)

-0.0738%*
(0.0372)

0,489+
(0.0818)

3.88e-07*

(2.15¢-07)

-0.208*
(0.119)

972

€)

7.169%+*
(2.148)

-0.0158
(0.0218)

0.000832
(0.000601)

0.0155
(0.0461)

-0.0175
(0.0217)

0.27 45
(0.0461)

0,300k
(0.0218)

-0.0884
(0.0614)

2299

Robust standard errors in parentheses

sk p < 0,01, % p < 0.05,*p < 0.1

)

11.37%
(5.187)

0.0139
(0.0476)

0.00290
(0.00242)

0.0225
(0.0806)

-0.151
(0.142)

0.978
(0.739)

-0.732
(1.069)

-0.266
(0.216)

2299

The dependent variable is the log rate of growth of non-durable consumption. Each regression also
includes education dummies and 21 regional dummies (not reported for brevity). Specification (1)
reports results of OLS regression performed on the whole sample. In specification (2) sample size
reduces, since the interaction term between absolute risk aversion and household net wealth (wrisk) is
included. In specification (3) the log rate of growth of household income is included in the estimation
instead of the subjective measure (eredr). Finally, in specification (4) IV estimation is performed, using
eredr as instrument for DY.
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Eredr

\Varredr

imale
(dummy)

age

farmer
(dummy)
year=1991

entrepren.
(dummy)
Dncomp

DY

Constant

Obs.

Table 3.2 (a) - Sample split

M
-0.0389

(0.860)

18.407%
(8.168)

-0.146
(0.186)

0.000342
(0.00527)

0.217
(0.205)
-0.0779
(0.103)

0.112
(0.110)
0.470

(0.359)

0.0242
(0.340)

93

-0.170
(0.124)

8.1207%k
(2.346)

-0.00782
(0.0233)

0.00148%*
(0.000665)

0.00878
(0.0486)
-0.0759%%+
(0.0174)

-0.0534%
(0.0234)
0.488 %5
(0.0492)

-0.136%*
(0.0677)

2218

@

16.91%
(8.066)

-0.127
(0.181)

0.000844
(0.00534)

0.240
(0.211)
-0.101

(0.103)

-0.0472
(0.104)
0.196

(0.375)

0.238*
(0.132)

-0.0977
(0.331)

91

6,82+
(2.367)

-0.0139
(0.0220)

0.000909
(0.000611)

0.00904
(0.0481)
-0.103%%+
(0.0160)

-0.0188
(0.0222)
0,280+
(0.0466)

0,301+
(0.0222)

-0.0830
(0.0634)

2208

Robust standard errors in parentheses
¥ p<0.01, ** p<0.05, * p<0.1

€)

17.96*
(10.42)

-0.135
(0.191)

0.000542
(0.00576)

0.230
(0.223)
-0.0903
(0.130)

-0.0689
(0.224)
0.303

(0.912)

0.106
(1.078)

-0.0308
(0.616)

91

12.33*
(6.676)

0.0263
(0.0609)

0.00378
(0.00329)

0.0212
(0.104)
0.0104
(0.122)

-0.190
(0.182)
1.187

(0.954)

-1.030
(1.381)

-0.337
(0.300)

2208
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Table 3.2 (b) - Sample split

Eredr

\Varredr

imale
(dummy)
age

farmer
(dummy)
year=1991

entrepren.
(dummy)
Dncomp

Constant

Obs.

)

-0.0917
(0.409)

17.81*
(9.236)

0.0542
(0.0671)
0.00131
(0.00178)

-0.238
(0.193)

0.121%
(0.0551)

-0.125
(0.0836)
0.61 1%k
(0.152)

-0.228
(0.171)

255

0.173
(0.129)

7.508%+*
(2.541)

-0.0215
(0.0250)

0.00168**
(0.000705)

0.0433
(0.0474)
-0.0739%%*
(0.0182)

-0.0489%*
(0.0238)
0,466+
(0.0511)

-0.148%+
(0.0723)

2056

®)

-0.0854
(0.192)

9.764*
(5.459)

0.0344
(0.0354)

0.00232%*
(0.000971)

0.122
(0.0931)
0,105k
(0.0297)

-0.0859%*
(0.0401)
0.481%%*
(0.0818)

0,411+
(0.101)

813

Robust standard errors in parentheses

wxk <001, #* p<0.05, * p<0.1

-0.160
(0.155)

7 4335
(2.761)

-0.0262
(0.0308)
0.00141
(0.000899)

0.0510
(0.0548)
-0.0710%%+
(0.0215)

-0.0415
(0.0279)
0,476+
(0.0613)

-0.0841
(0.0897)

1498

In tables 3.2 (a) and 3.2 (b) the dependent variable is the log rate of growth of non-durable
consumption. Each regression also includes education dummies and 21 regional dummies (not reported
for brevity). Specification (1) reports result of a sample split using /7. In specification (2) DY is used in
the estimation instead of eredr, whereas in specification (3) IV estimation is performed (eredr is used as
instrument for DY). In specification (4) and (5) two alternative indicators of liquidity constraints (/472
and /b23 respectively) are used in the estimation.
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Table 3.3 (a). Switching regression

O)
AlhcV AlhcC select
Eredr -0.144 -0.123 -0.576
(0.120) (0.510) (0.724)
Varredr 6.667++* 22.43% 17.80
(2.015) (8.739) (13.33)
male 0.00364 0.104 0.319%
(dummy) (0.0231) (0.169) (0.189)
age 0.00105* -0.0145%k -0.0206%F*
(0.000615) (0.00501) (0.00398)
farmer -0.00131 0.191 -0.168
(dummy) (0.0522) (0.152) (0.289)
entrep. -0.0502% -0.0596 0.0672
(dummy) (0.0232) (0.109) (0.132)
undergrad. 0.0220 0.507%+ 0.147
(dummy) (0.0290) (0.155) (0.182)
Dncomp 0.4871+% 0.0791 -0.390
(0.0492) (0.2806) (0.269)
n"bank =27 .99k
counters (6.792)
acom2*bank countets 3.441
(5.168)
acom3*bank countets 1.957
(5.402)
acom4*bank counters 1.350
(6.326)
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% -2.27¢-09

(4.73¢-07)
W2 -1.85¢-13
(2.94e-13)
South -0.00931 0.0968
(0.0168) (0.147)
Constant -0.115%* -0.477 -0.681*
(0.0450) (0.642) (0.358)
RhoO -0.18148
(0.15046)
Rhol 0.8083 3%
(0.24143)
Wald test of indep. eq..
Prob > chi2 0.0771
Observations
2311 2311 2311

Robust standard errors in parentheses

sk p < 0,01, % p < 0.05,*p < 0.1
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Table 3.3 (b). Switching regression

@) ©)
AlncY AlncC select Alct AlncC select
Eredr -0.138 0.0716 -0.0730 -0.163 -0.0429 0.902%
0.128) (0.341) (0.664) (0.151) (0.183) (0.489)
Varredr 6.153%+% 13.97% 3.920 6.402%+ 8.813 -5.451
(2.195) (6.875) (12.80) (1.998) (5.361) (11.86)
male 0.00713 0.0694 -0.0868 0.00560 0.0410 -0.173%*
(dummy) (0.0255) (0.0626) 0.102) (0.0321) (0.0358) (0.0799)
age 0.00179*+¢  -.0.000329 -0.0134**< (0.00104 0.00172%** -0.0128%**
(0.000648) (0.00169)  (0.00274) (0.000828)  (0.000857)  (0.00231)
farmer 0.0362 -0.258 -0.261 0.0519 -0.103 -0.365%
(dummy) (0.0525) (0.186) 0.232) (0.0599) (0.0962) 0.194)
entrep. -0.0322 -0.0923 -0.0851 -0.0479* -0.0639 0.637%r*
(dummy) (0.0238) (0.0809) 0.124) (0.0278) (0.0400) (0.105)
undergrad. 0.0395 0.262%* -0.0157 0.0289 0.0828% 0.558%*
(dummy) (0.0302) 0.115) 0.176) (0.0369) (0.0470) (0.168)
Dncomp 0.462%+% 0.561%*  -0.175 0.464%+* 0.47 ¥k -0.103
(0.0519) (0.149) (0.208) (0.0610) 0.0799) 0.174)
n"bank -14.56%** 0.91 1%
counters (5.471) (3.627)
acom2*bank c. 4.051 4.639
(4.209) (3.374)
acom3*bank c. 0.625 11.16%F*
(3.671) (2.888)
acom4*bank c. 6.177 29 97wk

50




(5.029) (5.095)
W -3.61e-06%** -6.97e-06%**
(5.94¢-07) (7.08¢-07)
W2 5.80e-13%** 4.44e-13%%*
(7.94¢-14) (8.94¢-14)
South -0.0224 0.0119 -0.0346* 0.0590**
0.0174) (0.0434) (0.0198) (0.0260)
Constant -0.123%* -0.0734 0.381* -0.0769 S0.071Rx 0 0.704%%*
(0.0484) (0.123) (0.228) (0.0667) (0.0620) (0.183)
RhoO -0.48637*%* -0.21110
(0.09018) (0.10299)
Rhol -0.02570 -0.08713
(0.17474) (0.06645)
Wald test of indep. eq..
Prob > chi2 0.0000 0.0571
Observations 2311 2311 2311 2311 2311 2311

Robust standard errors in parentheses

sk p < 0,01, % p < 0.05,*p < 0.1

Tables 3.3 (a) and 3.3 (b) shows results of the endogenous switching regression. The dependent variable
in the main equation is the log change in non durable consumption for constrained ( AInC « ) and

unconstrained ( AlnC v ) houscholds, respectively. /b1, /612 and /623, respectively, are used to classify
obsetvations as constrained/unconstrained. All specifications also include year dummies. acom2, acom3
and acom4 are dummies which take value 1 if the households lives in a municipality with a number of
inhabitants between 20,000 and 40,000, between 40,000 and 500,000, and higher than 500,000,
respectively.
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Table 4.1- Expected constraints-sample split

@) @)
constr. unc. constr. unc.
Eredr -0.298 -0.0709 -0.370 -0.0583
(0.239) (0.136) (0.269) (0.134)
Varredr 11,6255+ 8.455%k 10.12% 8,594+
(3.794) (2.426) (4.029) (2.431)
male (dummy) 0.00750 -0.0145 0.0216 -0.0153
(0.0466) (0.0269) (0.0544) (0.0257)
age 0.00143 0.00142* 0.00176 0.00147+*
(0.00133) (0.000758) (0.00157) (0.000742)
farmer (dummy) -0.274% 0.0602 -0.205 0.0492
(0.156) (0.0516) (0.168) (0.0519)
year=1991 0.109%* -0.0649%%+ -0.104* -0.067 7
(0.0452) (0.0184) (0.0570) (0.0180)
entrepreneur (dummy) -0.0324 -0.0588** -0.0621 -0.0538**
(0.0855) (0.0238) (0.0819) (0.0237)
Dncomp 0,399k 0,490 0,500k 0.465%%
(0.110) (0.0540) (0.120) (0.0528)
Constant -0.378%4x -0.131* -0.248* -0.150%
(0.128) (0.0758) (0.134) (0.0737)
Observations 385 1926 321 1990

Robust standard errors in parentheses

sk p < 0,01, % p < 0.05,*p < 0.1

The dependent variable is the log rate of growth of non-durable consumption. Each regression also
includes education dummies and 21 regional dummies (not reported for brevity).
probability of being constrained in the future is used in order to classify houscholds as
constrained/unconstrained. Actually, an household is classified as constrained if the probability of
being constrained is higher than 10% (specification 1) or 20% (specification 2).
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Table 4.2 - Conditional probability of future liquidity constraints
sample split and switching regression

@ @
constrain. unc. AlncY AlncC select
Eredr -0.279* 0.103 0.156 -0.324%* -0.526
(0.158) (0.174) (0.168) (0.157) (0.478)
Varredr 17.07%k* 6.440%* 3.870 16.44%* -27.82%
(6.544) (2.603) (2.934) (6.643) (14.73)
male (dummy) -0.00824 0.0186 -0.00187 -0.0181 -0.775%k*
(0.03006) (0.0373) (0.0377) (0.0308) (0.0935)
age 0.00124 0.0031 2% -0.00169 -0.000352 -0.0542%k
(0.000951) (0.001006) (0.00131) (0.00108) (0.00264)
farmer (dummy) -0.0271 0.135% 0.158** -0.0286 0.444%
(0.0636) (0.0726) (0.0783) (0.0633) (0.200)
year=1991 -0.0636%+** -0.0868%k* -0.079 8%+ -0.0642%k* 0.0145
0.0221) (0.0269) (0.0278) (0.0220) (0.0752)
entrep. (dummy) -0.0458* -0.112%* -0.0583 -0.0327 0.232%*
(0.0269) (0.0432) (0.04406) (0.0265) (0.0971)
Dncomp 0.46 71+ 0.47 7%+ 0.469%+* 0.461%+* 0.0637
(0.0642) (0.0755) (0.0757) (0.0645) (0.185)
Undergraduate (dummy) 0.0371 0.0652%* 1.885%x*
0.137) (0.0348) (0.265)
living in the south -0.0422 -0.0142
(0.0428) (0.0222)
n. of bank countetrs -74.62%%*
(6.530)
acom2*bank countets 37.51Fk
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acom3*bank counters

acom4*bank counters

W2

Constant

Rho1

RhoO

Prob > chi2

Observations

Wald test of indep. eq.

-0.0657
(0.0906)

1363

-0.31 5%+
(0.0975)

948

0.224%% 0.0176
(0.109) (0.0583)

0.2126%*
(0.0867)
0,481k

(0.0961)

0.0000

2311 2311

Robust standard errors in parentheses

sk p < 0,01, % p < 0.05,*p < 0.1

(4.437)
35,04k
(3.749)
13.15%kx
(4.449)
2.55e-06%+*
(2.33¢-07)
-6.126-13%%*
(9.35¢-14)

4,638k
(0.257)

2311

The dependent variable is the log rate of growth of non-durable consumption. Each regression also

includes education dummies and 21 regional dummies (not reported for brevity).
probability of being constrained in the future (given that the household has asked for credit) is used in
order to classify households as constrained/unconstrained. Actually, an household is classified as

constrained if the probability of being constrained is higher than 60%
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