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Resumen
En este trabajo estudiamos la capacidad de suavizado de consumo de los hogares a lo largo del ciclo vital. Para ello, 
aprovechamos al Encuesta Continua de Presupuestos Familiares española, que recolectó un panel con información 
detallada de consumo e ingreso con frecuencia trimestral entre 1985 y 1996. Documentamos la dinámica conjunta 
del consumo y el ingreso de los hogares españoles a lo largo del ciclo vital. Encontramos que la habilidad de los 
hogares para suavizar shocks de ingreso cambia drásticamente con la edad. En particular, la transmisión de shocks 
permanentes al consumo se reduce con la edad, desde una transmisión completa a los 25 años a menos del 40% a los 
60. En cambio, la transmisión de shocks transitorios es baja a lo largo de todo el ciclo vital. Nuestros resultados son
consistentes con modelos canónicos de ciclo vital con mercados incompletos, donde este patrón de comportamiento
resulta de una combinación de una voluntad y capacidad de suavizado de shocks persistentes crecientes en la edad.
Ilustramos este resultado calibrando un modelo cuantitativo para España. A su vez, validamos la generalidad de
nuestro resultado empírico repitiendo la estimación con datos de Estados Unidos.

Abstract
This paper studies the amount of consumption insurance attained by households over the life cycle. We take 
advantage of the Spanish Household Budget Survey, which collected detailed panel data on consumption and 
income at the quarterly frequency between 1985 and 1996. We document the joint dynamics of consumption and 
income for Spanish households over the life cycle. We find that the ability of households to smooth income shocks 
changes sharply with age. In particular, the transmission of permanent shocks to consumption decreases with age, 
from full transmission at 25 to less than 40% at 60. In turn, the transmission of transitory shocks is low throughout 
the life cycle. Our results are broadly consistent with canonical life-cycle models of self-insurance, where the 
pattern emerges from the combination of increasing willingness and ability to smooth persistent shocks as 
households age. We illustrate this result by calibrating a quantitative model to Spain. We also validate the generality 
of our empirical results using data for the US.



1 Introduction

How does the response of consumption to income shocks change over the life cycle? The

most established theories of consumption with incomplete markets entail stark predictions

for the transmission of income shocks into consumption at different points of the life cycle,

yet direct empirical evidence on these predictions is scarce. In this paper, we attempt to

fill this gap by providing empirical support to the predictions of a simple heterogeneous

agents model that lies at the core of more sophisticated models. In such a model, the

predicted age profile of the response of consumption to income changes is shaped by two

fundamental forces: the ability to smooth stemming from self-insurance through savings,

and the willingness to smooth based on the effective persistence of the shocks. In a finite

horizon setup, no shock can be truly permanent: as the distance to the relevant horizon

shortens, its effect on total lifetime resources converges to that of transitory shocks. While

the existing literature has considered many refinements to the households’ consumption

and saving problem that would change the extent of self-insurance available at different

ages, we argue that the willingness to smooth channel will still impose a marked decreasing

profile for the response of consumption to permanent income shocks as households grow

old, explaining why our empirical findings align with a rather stylized model.

One of the main building blocks of modern macroeconomics is household inter-temporal

optimization under uncertainty. Following the seminal contributions of Modigliani and

Brumberg (1954) and Friedman (1957), a long tradition in economics has studied the

allocation of consumption and savings over the life cycle and its responses to changes in

income. A crucial element for the theoretical analysis of consumption and income comove-

ments is the set of securities that is available to consumers. In particular, in the extreme

case of complete markets, a full set of Arrow-Debreu securities provides the ability to fully

insure consumption against any sort of income fluctuations. On the contrary, if markets

are incomplete, that is to say, if at least some securities cannot be traded, consumption

will react to some extent to income innovations. A particularly relevant benchmark is the

case in which consumers can only trade non-contingent assets, effectively being limited

to self-insurance against income fluctuations. In this case, the consumption response to

income changes depends critically on the persistence of income shocks, since transitory

shocks are easily smoothed through borrowing and saving whereas very persistent shocks

are not.

Most likely, the actual set of consumption insurance mechanisms available to house-

holds lies in between the cases of full insurance and self-insurance. In a very influential

paper, Blundell et al. (2008) developed an empirical measure for the degree of consump-
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tion insurance with respect to income shocks of different persistence. The extreme cases of

complete markets and self-insurance can be characterized in terms of their predictions for

the transmission coefficients of transitory and permanent income shocks into consump-

tion. Blundell et al. (2008) estimate the transmission coefficients for the US economy and

find evidence of full insurance with respect to transitory shocks (approximately consistent

with both extreme cases) and partial insurance with respect to permanent shocks. The

latter result implies that, while markets are indeed incomplete, there is some additional

smoothing mechanism on top of self-insurance. The gap between these empirical findings

and the predictions of a self-insurance model was explored by Kaplan and Violante (2010).

They showed that a consumption model taking into account the life-cycle dimension of

income uncertainty and consumption preferences predicts a level of transmission of per-

manent shocks which is lower than the canonical Permanent Income Hypothesis, but still

higher than the estimates of Blundell et al. (2008). They conclude that the basic life-

cycle, incomplete markets model is missing some additional mechanism for consumption

smoothing.

The previous discussion revolves around the overall level of consumption insurance

against idiosyncratic income shocks in the economy. However, life-cycle models of self-

insurance also have strong predictions about how the transmission of income shocks into

consumption changes with age. Specifically, in the basic model,the transmission of per-

manent income shocks to consumption declines steadily with age, while the transmission

of transitory shocks remains low throughout the life cycle. Two forces shape this result.

First, as pointed by Kaplan and Violante (2010), the gradual accumulation of wealth

over the life cycle implies an increasing ability to smooth shocks. Second, as households

approach retirement, permanent (labor) income shocks become effectively less persistent,

insofar each individual shock becomes progressively less relevant for total expected life-

time income. Thus, households have an increasing willingness to smooth permanent

shocks out. In this paper, we test this prediction in the data. Using the Spanish House-

hold Budget Survey (Encuesta Continua de Presupuestos Familiares, ECPF ), we are able

to estimate the transmission of transitory and permanent income shocks to consumption

at different stages of the life cycle. The age profile for consumption insurance that we

obtain is broadly consistent with the predictions of the self-insurance model. In partic-

ular, there is a steep decline in the response of consumption to permanent shocks, but

a flat profile for the consumption response to transitory shocks. Moreover, we find full

transmission of permanent shocks into consumption for the youngest households, but less

than 40% transmission for households close to retirement. The transmission for transitory

shocks is indistinguishable from zero for all age groups. These empirical findings suggest
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that self-insurance can explain an important part of the ability of households to smooth

income shocks. Any alternative or additional channel for consumption smoothing that we

might consider in order to account for the observed level of transmission of income shocks

should be consistent with the marked age profile of consumption insurance as well.

While, to the best of our knowledge, no other paper has estimated a life-cycle profile

for the transmission of income shocks into consumption, there is a literature exploring im-

portant deviations from the canonical model of self-insurance. Karahan and Ozkan (2013)

consider an age-specific income process. Using US data, they find that persistent shocks

are only moderately persistent at the beginning of the life cycle, gradually increasing to

almost full persistence at age 45 and declining slightly afterwards. Its variance follows

an opposite, U-shaped pattern. Bringing their estimates to a life-cycle model, they show

that the transmission of permanent shocks into consumption is smaller for younger house-

holds, relative to an benchmark with an age-invariant income process, particularly when

unsecured borrowing is allowed. In terms of our previous discussion, their results reflect

a increased willingness to smooth shocks at young ages, due to the reduced persistence of

shocks. Allowing for unsecured credit strengthens the result through a higher ability to

smooth shocks for the young. In our model, we also allow for age-varying variances for

the shocks, although we restrict our attention to an income process characterized by fully

permanent and fully transitory shocks, which provides a good representation of observed

income growth patterns over the life cycle, as shown by Hryshko (2012). Our empirical

results on consumption insurance provide a benchmark on the net effect of both forces

(willingness and ability to smooth) over the life cycle. In another influential paper, Ka-

plan and Violante (2014) present a model in which a proportion of middle-age households

have a restricted ability to smooth shocks due to a lack of liquid assets, despite holding

substantial wealth (the so-called wealthy hand-to-mouth). While omitted from our quan-

titative model, our empirical estimates should indirectly reflect the presence and relevance

of these constrained agents in the Spanish data. More recently, Arellano et al. (2017) pro-

vide evidence of richer, nonlinear and history-dependent income dynamics, which lead to

widespread heterogeneity in consumption responses to income fluctuations. In this paper,

we restrict our attention to the canonical, linear income process and characterize the av-

erage transmission of income shocks into consumption for several age groups. Exploring

the additional heterogeneity in consumption insurance within age groups documented by

Arellano et al. (2017) is an interesting avenue for future research. Recent work by Ghosh

and Theloudis (2025) has made progress in this direction.

The ECPF has been previously used to study the joint dynamics of income and con-

sumption. Pijoan-Mas and Sánchez-Marcos (2010) take advantage of the longitudinal
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dimension of the ECPF to study the evolution of income and consumption inequality in

Spain during the 80s and the 90s. Albarrán et al. (2007) exploit the theoretical links

between income and consumption growth rates to estimate earnings inequality in the

ECPF. However, their focus is on comparing the relative importance of transitory and

permanent shocks for employees and self-employed workers. Moreover, they impose full

transmission of permanent shocks, and estimate the transmission coefficient of transitory

shocks. The closest work to the present paper is Casado (2011), who replicates the study

of Blundell et al. (2008) using the ECPF. In addition, he compares the results obtained

using raw and imputed consumption data, finding a sizable downward bias in the level

of insurance (an upward bias in the level of transmission) of permanent income shocks

when using imputed data. Relative to his work, we focus on the life-cycle component of

the transmission of income shocks to consumption. we also simulate a life-cycle model of

consumption and savings calibrated to Spanish data, in order to compare its predictions

to our empirical findings.

Finally, we explore the generality of our results by estimating a life-cycle profile for

consumption insurance in the US. We take advantage of the information on both income

and consumption collected in the Panel Study of Income Dynamics (PSID) survey since

1999 to overcome the need to impute consumption in older PSID data. These data have

already been used by Blundell et al. (2016) to study the role of labor supply decisions

as a consumption insurance channel. The drawbacks of the PSID data compared to the

ECPF data is the smaller sampler size and its bi-annual frequency. The latter can be

addressed through by adjusting our empirical specification to account for different time

series properties compared to the quarterly Spanish data. In turn, the limited sample size

makes it more challenging to construct an age profile for consumption insurance, which

requires splitting the sample in smaller groups. To overcome this challenge, we employ a

QMLE estimator, shown by Chatterjee et al. (2021) to yield tighter estimates than the

minimum distance estimator in Blundell et al. (2008), and applied by us to the Spanish

data, when conducting estimations in subgroups of the PSID.

The rest of the paper is organized in the following way. Section 2 presents the data

and details the estimation methodology, while Section 3 discusses the estimation results.

Then, a life-cycle model of consumption and savings is outlined in Section 4 in order to

interpret the empirical results. Section 5 uses simplified version of the model to discuss

analytically the key channels shaping consumption insurance over the life cycle. Finally,

Section 6 concludes.
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2 Data and and empirical strategy

2.1 Data

We use the Spanish Encuesta Continua de Presupuestos Familiares (ECPF hereafter)

to study empirically the transmission of income shocks to consumption. The ECPF is

a quarterly rotating panel of households, each of which remains in the sample for at

most 8 quarters. It collects detailed information on expenditures and income, as well as

employment and demographic characteristics of the household. Appendix A provides a

detailed deifinition of the income and consumption variables used for our analysis. The

sample we use resembles the one in Pijoan-Mas and Sánchez-Marcos (2010), to whom we

refer the reader for further details on the dataset. We performed some adjustments on

their sample to match the sample selection criteria in Blundell et al. (2008). In particular,

our sample spans from 1985 to 1996, and we focus in continuously married, working age

individuals. We use quarterly monetary variables, deflated by the CPI to measure them

in 1995 currency units, and transformed to euros using the fixed peseta-euro exchange

rate set in December 31, 1998.

The advantage of using the ECPF is twofold. First, its length and sample size make

it suitable for the estimation methodology followed. The identification strategy outlined

in Meghir and Pistaferri (2004) requires at least three consecutive observations in income

growth (hence four consecutive observations of income levels) to separately identify the

variance of permanent and transitory shocks, as well as the transmission of each type of

shock to consumption growth. More than 80% of the 148,679 household-quarter obser-

vations correspond to households observed for at least 4 consecutive quarters, and 47%

of those correspond to households that stay in the sample for the maximum period of 8

quarters. The remaining observations are used to increase the precision in the estimates

of consumption and income moments. On the other hand, the large cross-sectional di-

mension of the data allows us to conduct several exercises with different sub-samples. Of

particular interest for the purpose of this paper is the fact that we can construct several

age groups (six in the main exercise) and still have enough observations per cell to conduct

a meaningful estimation.1

Second, the ECPF contains detailed information on income and consumption at the

quarterly frequency. This is in contrast with the lack of income information in the Con-

sumer Expenditure Survey (CEX), where income is observed at the annual level, and the

1We imposed a minimum of 50 observations per group for any sub-sample estimation, which cannot
be attained in the imputed 1978-1992 PSID data for the same age 5-year age groups we use. By contrast,
in our main exercise, the smallest group-quarter cell has 131 observations.
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lack of information on consumption expenditures in the Panel Study of Income Dynamics

(PSID), where only expenditures in food are present consistently throughout the sample,

whereas more comprehensive consumption data is only available at biennial frequency

since 1999. This means that the ECPF can be used directly for the purpose of estimating

the transmission coefficients of income shocks to consumption, avoiding the imputation

procedure followed by Blundell et al. (2008) to combine the information in the CEX and

the PSID. Since the cross-sectional dimension of the PSID is much smaller than the one

of the CEX, the imputed data set is not sufficiently large in order to perform the esti-

mation at the age group level, as it is the goal of this paper. Moreover, Casado (2011)

applies the imputation procedure in Blundell et al. (2008) to the ECPF and finds that the

use of imputed data leads to upward-biased estimates of the transmission of permanent

shocks to consumption. Hence, avoiding such imputations is an important advantage of

the ECPF for the present empirical exercise, since it involves the estimation of several

transmission coefficients.

2.2 Sample selection

We follow the sample selection criteria in Blundell et al. (2008) as closely as possible.

Therefore, we focus on continuously married couples of working age (30 to 65 years old).2

We drop income growth outliers, defined as those with changes in log labor income greater

than 2 in absolute value.

Table 1: Sample descriptive statistics

Variable Mean s.d.

Age 47.37 10.25

Family size 4.07 1.37

N. of children 1.20 1.17

HS droput or less 0.80 0.40

HS graduate or more 0.20 0.40

N. of labor income earners 1.34 0.82

Disposable income 3,813.20 2,367.99

Non-durable consumption 3,843.48 2,381.29

N. of observations 78,682 78,682
Note: Income and consumption figures are expressed in 1995 euros.

2Household heads below 30 represent 5% of the full sample. As in Blundell et al. (2008), we exclude
them as an attempt to isolate our estimation from education and household formation decisions, which
could be an important factor for self-selection into our sample. See Kaplan (2012) for a discussion on
household formation decisions at young ages.
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Our final sample comprises 78,682 household-quarter observations, obtained from

17,231 unique households. Regarding identification, 84.9% (62.5%) of the observations

(households) correspond to households observed for at least four quarters, whereas 36.2%

(21.1%) of the observations (households) come from individuals observed for the full 8-

quarter spell. We lose one period when computing first-differences, leaving us with 75,924

household-quarter observations in terms of growth rates. Table 1 summarizes the main

characteristics of our final sample. We also construct 6 groups define by age, at intervals

of 5 years, between the ages of 30 and 60.3 Table 2 presents a comparison of means across

these groups.

Table 2: Age groups: comparison of means

30-34 35-39 40-44 44-49 50-54 55-59

Age 32.13 36.99 41.97 47.01 52.00 57.04

Family size 3.68 4.21 4.56 4.62 4.40 3.83

N. of children 1.59 2.07 2.06 1.37 0.75 0.38

HS droput or less 0.65 0.68 0.76 0.82 0.85 0.90

HS graduate or more 0.35 0.32 0.24 0.18 0.15 0.10

N. of labor income earners 1.31 1.27 1.32 1.50 1.61 1.44

Disposable income 3,627.93 3,802.34 3,849.83 4,068.88 4,184.19 3,838.46

Non-durable consumption 3,343.16 3,786.69 3,980.31 4,301.82 4,317.90 3,857.17

N. of observations 10,152 11,706 11,868 10,995 10,605 10,660
Note: Income and consumption figures are expressed in 1995 euros.

The variables in Table 2 are distributed with an expected life-cycle pattern. Income

grows and peaks at the early 50s, before early retirement becomes reduces average earn-

ings. Consumption tracks the same hump-shaped pattern. Family size increases up to

the late 40s, whereas the number of children peaks in the early 40s, and declines sharply

thereafter. Educational attainment increases across cohorts, meaning that the share of

households with high educational attainment declines with age. The overall level of ed-

ucation in the ECPF is consistent with the results in Fernández-Maćıas et al. (2013) for

cohorts born between 1943 and 1989.4

3The 30 to 60 years old range is the most natural benchmark for our model, where we abstract from
early retirement decisions, a more relevant phenomenon for workers in the 60 to 65 group. We keep all
households between 30 and 65 for the full sample estimation, though.

4The oldest individuals in our final sample were born in 1926, while the youngest were born in 1966.
High school enrollment and completion increased substantially in Spain during the second half of the
20th century, with the most drastic change involving those born between 1943 and 1963.

7



2.3 Estimation procedure

The empirical approach follows closely the one described in Blundell et al. (2008). We

compute the unexpected growth of income and non-durable consumption as the first

difference of the residuals of a regression of (log) income and consumption on a common

set of observables. These regressors are meant to capture the predictable component of

income and consumption growth, and include family size, number of earners, education,

year dummies, seasonal dummies, a retirement status indicator, and several interactions.

Then we estimate a variance-covariance matrix of the residuals for each quarter and stack

those estimates in a vector m, which is fed to a minimum distance estimator of the form

min
Λ

(m− f(Λ))′A(m− f(Λ)) (1)

where Λ is a vector of parameters, f(.) is a model-based mapping from Λ to the variances

and covariances of income and consumption, and A is a weighting matrix. We set A =

V −1, where V is a diagonal matrix containing the variances of the estimates in m.

The vector function f(.) is obtained as an approximation of the solution to the model

presented in the next section. We follow the non-durable consumption growth approxi-

mation in Blundell et al. (2007) to obtain an expression in terms of income shocks and

transmission coefficients.

Consider the following income process, characterized by a deterministic component, a

permanent component, and a purely transitory component:

ln(Yt) = ỹt = µt + zt + εt (2)

zt = zt−1 + ηt

εt ∼ N (0, σε)

ηt ∼ N (0, ση)

z0 ∼ N (0, σz0)

It follows that unpredictable income growth, defined as ∆yt = ∆ỹt −∆µt, can be written

as:

∆yit = ηit + εit − εit−1 (3)

where ηit is an i.i.d. shock to the permanent component and εit is an i.i.d. transitory

shock to income. The variance and covariances of income growth are given by
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V ar(∆yit) = σ2
η,t + σ2

ε,t + σ2
ε,t−1. (4)

Cov(∆yit,∆yit+1) = −σ2
ε,t (5)

where σ2
x,t denotes the variance of the variable x at period t. Notice that we allow for

non-stationarity, i.e., the variances of the shocks are allowed to change over time.

A similar expression for consumption, denoted Ct, can be obtained for unconstrained

households by combining an approximation of the Euler equation uc(Ct) = β(1+rt+1)Et {Uc(Ct+1)}
with an approximation for the lifetime budget constraint, as described in Blundell et al.

(2007), yielding

∆cit = ϕηηit + ϕεεit + ξit (6)

where ct = ln(Ct), ϕη is the transmission coefficient of permanent income shocks to con-

sumption, ϕε is the transmission coefficient of transitory income shocks to consumption,

and ξit captures unforeseeable heterogeneity in consumption growth, which can be inter-

preted as shocks to preferences. Under this approximation, the variance of consumption

growth is given by:

V ar(∆cit) = ϕ2
ησ

2
η,t + ϕ2

εσ
2
ε,t + σ2

ξ (7)

with no serial correlation at any lead and lag.5

These (theoretical) variances and covariances are the f(.) functions used for estimation.

Hence, the vector Λ of parameters is

Λ =


ϕη

ϕε

σ2
ξ

σ2
η

σ2
ε

 (8)

with σ2
η and σ2

ε are vectors containing the T values of σ2
η,t and σ2

ε,t, respectively.
6

5The presence of measurement error in the level of (log) consumption would cause the first autoco-
variance of consumption growth to be negative. The estimation procedure accounts for this possibility,
estimating the implied variance of measurement error as well.

6In practice, it is not possible to identify T variances for each shock, since the first and the last
observed periods lack the information (either past or future income growth) needed for identification.
Moreover, in the last identified period, it is not possible to separate permanent and transitory shocks,
requiring some additional restrictions. Hence, we estimate T − 2 variances of the transitory shock and
T − 4 variances of the permanent shock.

9



3 Results

We conduct the estimation on the whole sample and also on subsamples defined by age.

First, we describe the main features of income and consumption volatility in Spain. Then,

we discuss the empirical transmission of income shocks to consumption, as captured by

the transmission coefficients ϕη and ϕε , with a special focus on how they vary with age.

3.1 Income and consumption in the ECPF

We begin the analysis by examining the volatility of income and consumption growth rates

in the ECPF. Figure 1 illustrates the evolution of the volatility of the different variables of

interest between 1985 and 1996. Panel (a) of Figure 1 shows that the variance of income

growth, ∆yit, has declined mildly in the second half of the eighties, remaining stable

during the nineties. The variation between quarters, however, is large relative to this

trend. Consumption growth rates are much more volatile than its income counterparts,

as shown in panel (b) of Figure 1, but also more stable over time. The variance of

consumption growth does not exhibit the same decline as the variance of income. This

is consistent with the findings of Pijoan-Mas and Sánchez-Marcos (2010), who study the

evolution of inequality in Spain during the eighties and the nineties. They document a fall

in income inequality during the time period covered by the ECPF, accompanied by a much

smaller fall in consumption inequality.7 Panel (c) reveals that the co-movement of income

and consumption has fallen steadily during the sample period covered by the ECPF.

To some extent, this is in line with the relative decoupling of income and consumption

inequality during the same period.

Panels (a) to (c) of Figure 1 contain the main components of the vector of moments m

in (1).8 In turn, panel (d) shows the decomposition of the variance of income growth into

the variance of permanent and transitory shocks obtained as an outcome of the minimum

distance estimation. The most notable feature of this decomposition is the marked decline

in the variance of permanent shocks between 1985 and 1992. Despite a moderate increase

at the end of the sample, the relative importance of permanent income shocks is much

lower in the nineties than it was in the eighties. Hence, the full picture of the evolution of

income and consumption volatility during the period studied is characterized by declining

income volatility, declining importance of permanent income shocks, stable consumption

7Pijoan-Mas and Sánchez-Marcos (2010) focus on the variance of the level of residual income to study
the evolution inequality in Spain. In contrast, this paper estimates the variance of the first difference
of residual income, as the focus here is the link between innovations to income and consumption growth
rates.

8The remaining elements are covariances at different lags.
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Figure 1: Income and consumption volatility over time

(a) Variance of income growth (b) variance of consumption growth

(c) Covariance of income and consumption
growth

(d) Transitory and permanent shocks decom-
position
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volatility, and decreasing correlation between income and consumption growth rates.

3.2 Transmission coefficients

Table 3 shows the results for overall consumption insurance under different restrictions

on the variance of permanent shocks. The second column imposes no restriction, allowing

the variance to be different each quarter of each year. The transmission coefficient for

permanent shocks, ϕη, is 0.44 and significantly different from zero. This point estimate is

lower than the one estimated by Blundell et al. (2008), but very similar to the one obtained

by Casado (2011), suggesting that Spanish households are less sensitive to permanent

income shocks than US households.9 On the other hand, the estimated transmission

coefficient for transitory shocks, ϕε, is of negligible size and statistically not different

from zero. Therefore, full insurance with respect to transitory shocks cannot be rejected.

This result is also in line with Casado (2011) and Blundell et al. (2008), who find no

response to transitory shocks in Spain nor the US, respectively. The third column shows

the results when imposing a polynomial structure to the variance of permanent shocks

over time, trying to capture any low-frequency movements that may have taken place in

Spain during the 80s and 90s. Finally, the fourth column shows the results when imposing

seasonal structure, so that the variance of permanent shocks has a quarterly component,

common across all years in the sample, and a year-specific component that varies freely.

The results are very similar in all three cases. In particular, the seasonal model is almost

identical to the unrestricted model, suggesting it sufficiently flexible to accommodate the

patterns observed in the date, while having an advantage in terms of efficiency.

The main results from the estimation of (1) are summarized in Table 4, which reports

the transmission coefficients for six age groups, from 30-35 to 56-60. The transmission of

permanent shocks into consumption is positive and significant for all age groups. There

are, however, large differences in the point estimates for different age groups. In partic-

ular, older households tend to exhibit much smaller responses to permanent shocks than

households below 40. This pattern can be better appreciated in Figure 2. Panel (a) in

Figure 2 shows the estimated transmission coefficients of permanent shocks to non-durable

consumption for the six age groups. There appears to be a marked decline over the life

9The transmission coefficients estimated in the US are based on the comovements of annual consump-
tion and annual income, while in the case of Spain quarterly data is used. Under the assumptions that
justify (6), the frequency at which transmission is computed plays no role, so both estimates are compa-
rable, leading to the conclusion that Spanish households are better insured. However, if the reduced-form
model is misspecified, the different frequency of the datasets could be behind the lower figure for Spain.
For instance, this would be the case if households need some months to incorporate changes in income
into their consumption decisions.
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Table 3: Estimation results: whole sample

Parameter Unrestricted Polynomial Seasonal

ϕη 0.4675 0.4163 0.4612

(s.e.) (0.0370) (0.0366) (0.0374)

ϕε -0.0493 -0.0368 -0.0459

(s.e.) (0.0155) (0.0157) (0.0155)

N. of observations 75,924 75,924 75,924
Note: standard errors in parentheses.

cycle. At younger ages, the coefficient is indistinguishable from 1, meaning a full transmis-

sion of permanent shocks to income, as in the basic Permanent Income Hypothesis model.

However, after age 50, less than 40% of a permanent shock passes on to consumption. At

least two forces mitigate the impact of permanent income shocks in consumption with re-

spect to the PIH benchmark. First, the durability of a permanent shock to labor income

decreases mechanically as retirement age approaches. In the limit, a shock in the last

quarter of an individual’s working life lasts exactly one quarter regardless of its nature.

Second, households accumulate assets over their life cycles, attaining a higher degree of

self-insurance as their stock of assets increases relative to the size of the shocks faced.

This is the basic result of a buffer-stock model of consumption and savings. Additional

channels could be at work at higher ages in order to reduce the transmission of perma-

nent income shocks to consumption. However, the high degree of transmission among

the young points to a limited availability of alternative channels to smooth non-durable

consumption.

Table 4: Estimation results: life cycle

Parameter 30-34 35-39 40-44 44-49 50-54 55-59

ϕη 1.0456 0.9298 0.5323 0.6148 0.3889 0.3836

(s.e.) (0.1849) (0.2093) (0.0890) (0.0884) (0.0603) (0.0686)

ϕε 0.0356 -0.0101 -0.0189 -0.0599 0.0614 -0.0198

(s.e.) (0.0544) (0.0343) (0.0397) (0.0362) (0.0380) (0.0399)

N. of observations 7,566 9,234 9,385 8,610 8.304 8,326
Note: standard errors in parentheses.

In contrast, the transmission of transitory shocks to consumption is fairly small at all

ages. Panel (b) in Figure 2 shows the age profile of the transmission coefficient of tran-

sitory shocks to non-durable consumption. Compared to the transmission of permanent

shocks, the age profile of the transmission of transitory shocks looks flat around zero. In
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fact, it is not possible to reject the null hypothesis of no transmission at all ages. This

is in line with the basic PIH predictions, in the sense that the effect of transitory income

shocks in consumption should be negligible as long as liquidity constraints are not too

tight.

Figure 2: Age profiles of transmission coefficients

-0.2

 0.0

 0.2

 0.4

 0.6

 0.8

 1.0

 1.2

 1.4

30-35 36-40 41-45 46-50 51-55 56-60

(a) Transmission coefficient with respect to perma-
nent shocks

-0.2

 0.0

 0.2

 0.4

 0.6

 0.8

 1.0

 1.2

 1.4

30-35 36-40 41-45 46-50 51-55 56-60

(b) Transmission coefficient with respect to transi-
tory shocks

Note: dashed lines represent 2 standard deviation bands

A similar life-cycle pattern for consumption insurance arises in the different specifica-

tions considered. Figure 3 shows the estimation results for broader age groups. Grouping

households in 10 years intervals allows for more precise estimates, the downside being

that each group is less homogeneous in terms of age composition. Again, we can see in

panel (b) of Figure 3 that transitory shocks are fully insured at any stage of the life cycle.

Panel (a), however, shows a clear decreasing pattern for the transmission of permanent

income shocks to consumption. Compared to Figure 2, the slope is much flatter since,

within each group, we are averaging across households of quite different ages.

The specification estimated in the first column of Table 4 is the most flexible in terms

of the evolution of the variance of the shocks over time. As an alternative exercise, we

imposed a polynomial structure for the variance of the permanent shock, aiming to capture

its main trend in the 80s and 90s while reducing the number of parameters to be estimated.

The estimation results under this different specification are in the second column of Table

4. It can be seen that the point estimates for the whole population are mostly insensitive

to such changes in specification. However, the age profile of the transmission of permanent

shocks to consumption is shifted somewhat when the evolution of the variance over time

is restricted in this fashion. Figure 4 depicts the life-cycle profile of shock transmission
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Figure 3: Age profiles of transmission coefficients: larger age groups
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in the restricted specification. We can see that the level of transmission of transitory

shocks barely changes, but there is a large decrease in the transmission coefficients of

permanent shocks, especially at young ages, where the estimation is more imprecise. It is

not surprising that restricting the variance of permanent shocks has non-trivial effects on

the estimated transmission coefficient, since both elements are tightly linked by (7) in the

estimation procedure. We also tried imposing a seasonal structure on the variance of the

permanent shock, allowing an annual component to vary freely throughout the smaple

period. The third column of Table 4 shows that the overall transmission of shocks in this

case is very similar to our baseline, unrestricted estimates. Moreover, the age profile of the

transmission of permanent shocks estimated with seasonality in the variance of shocks lies

in between the unrestricted and the polynomial case (blue line in 4). Despite the difference

in the exact level of transmission between specifications, the overall declining life-cycle

pattern is present in all of them, appearing to be a robust feature of the data.

3.3 Life-cycle profiles of consumption insurance in the US

We provide further evidence on the generality of our results by replicating our findings

in US data. Specifically, we use the Panel Study of Income Dynamics (PSID), which

started collecting a comprehensive measure of consumption expenditures in 1999,at a

biannual frequency. Using the post-1999 waves of the PSID overcomes the need to impute

consumption expenditures, as in Blundell et al. (2008). However, the biannual frequency
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Figure 4: Age profiles of transmission coefficients: polynomial for the variance of perma-
nent shock
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implies a slow growth of its longitudinal dimension. At the time of writing this paper, there

are twelve waves available with detailed data on both consumption and income (1999-

2021). This is sufficient to identify the key parameters of our empirical specification. We

construct our income and consumption variables, and our estimation sample, mimicking

the criteria applied by Blundell et al. (2008) to the 1978-1992 sample. Appendix B

provides further details on how we treat the PSID data.

While the current PSID has better information on consumption than the pre-1999

waves, the sample size is still smaller than that of the ECPF, making it difficult to

achieve precise results when partitioning the sample. Therefore, to accommodate the lower

frequency and smaller size of the US data, we make some adjustments to the empirical

setup. First, we augment the income process with an MA(1) structure for the transitory

shock, as in Blundell et al. (2008). We found it to be relevant for the biannual income

data as well, but not in the quarterly Spanish data. Second, we restrict the variance of

both shocks to be constant over time, reducing the number of parameters to be estimated.

Our emphasis is on separately identifying the transmission coefficients for age groups as

narrowly defined as the data allows us, which already puts pressure on our sample size.

Since we allow for different variances for each age group, we consider this restriction to

be an acceptable trade-off. Given the biannual structure of the data, the requirement of

at least 4 consecutive observations to identify the parameters of interest, and the need for

an additional consecutive observation to also identify the MA(1) parameter, the smallest

16



age groups we can define span 9 years. We also consider 10-year groups in the 30 to 60

years old range, the focus of our estimation in the Spanish data.

Even with these adjustments, obtaining precise estimates for sub-samples is challeng-

ing, as illustrated by the top panel of table 5. In fact, for some groups it’s not possible

to reject that the transmission of permanent and transitory shocks to consumption is the

same. Hence, to add robustness to the results, we re-estimate the US age profiles using

the quasi-maximum likelihood (QMLE) estimator applied by Chatterjee et al. (2021) to

the imputed 1978-1992 PSID data from Blundell et al. (2008). The bottom panel of table

5 shows that these estimates are more precise, especially for the transmission coefficients

of transitory shocks.

Table 5: PSID results

DWMD 26-34 35-43 44-52 53-61 30-39 40-49 50-59 Total

ϕη 0.7221 0.3596 0.1933 0.2886 0.3076 0.2216 0.2324 0.3367

(s.e.) (0.3179) (0.1445) (0.0917) (0.0825) (0.0771) (0.0841) (0.0930) (0.0385)

ϕε -0.0446 -0.0010 0.0177 -0.1660 0.0006 0.0383 -0.0107 -0.0431

(s.e.) (0.0786) (0.0580) (0.0743) (0.1169) (0.0692) (0.0688) (0.0787) (0.0275)

QMLE

ϕη 0.8146 0.5481 0.2357 0.2515 0.3817 0.2890 0.2539 0.3951

(s.e.) (0.2622) (0.2172) (0.0905) (0.0632) (0.0777) (0.0757) (0.0780) (0.0351)

ϕε -0.0083 -0.0103 0.0053 -0.0104 -0.0022 0.0063 -0.0066 -0.0200

(s.e.) (0.0079) (0.0088) (0.0084) (0.0087) (0.0080) (0.0089) (0.0110) (0.0030)

N. of observations 4,044 4,909 3,758 3,103 5,731 4,796 3,863 21,965

Note: DWMD results correspond to the diagonally-weighted minimum distance estimator de-
scribed in section 2.3 applied to the 1999-2021 PSID data. QMLE results correspond to the
quasi-maximum likelihood estimator in Chatterjee et al. (2021).

Figure 5 illustrates our findings. The left panel shows a null transmission of tran-

sitory shocks at all ages, and a downward slopping profile, though very imprecise, for

the transmission of permanent shocks, using the same minimum distance estimator as

in the ECPF. The QMLE estimator, shown in the right panel, yields a cleaner profile

for the transmission of both types of shocks. The decline in the transmission of perma-

nent shocks over the life cycle is sharper, but substantial uncertainty around the point

estimates remains.

Taken together, our results for Spain and the US are indicative of a marked decline in

the transmission of permanent income shocks to consumption over the life cycle, although

a precise quantitative estimation of its exact shape seems too demanding for the data
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available.

Figure 5: Age profiles of transmission coefficients in the US
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Note: dashed lines represent 2 standard deviation bands. DWMD results correspond to the diagonally-weighted minimum

distance estimator described in section 2.3 applied to the 1999-2021 PSID data. QMLE results correspond to the quasi-

maximum likelihood estimator in Chatterjee et al. (2021).

4 Model

4.1 A life-cycle model of consumption and savings

This section outlines a simple model of consumption and savings with transitory and per-

manent income shocks. This framework should allow us to understand the determinants

of consumption responses to changes in income over the life cycle.

Consider a household that lives for a maximum of T periods. During the first TR

periods, it obtains a stochastic stream of labor income subject to permanent and transitory

shocks, as described in equations (2)-(3), living as retirees thereafter. Its life-time utility,

U , depends on the consumption sequence {Ct}Tt=1 as follows

U =
T∑
t=1

βtu(Ct), (9)

where u(.) is a period utility function and β is a discount factor capturing time preferences.

The household faces a period budget constraint of the form

At+1 + Ct = (1 + r)At + Yt, (10)
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where At is a stock of assets and Yt is a stochastic income flow. Assets are restricted to

be above a threshold A:

At+1 ≥ A. (11)

Households maximize (9) subject to a sequence of T budget constraints of the form in

(10) and T borrowing constraints of the form in (11). At each period t, optimality of the

consumption decision requires

uc(Ct) = λt, (12)

where λt is the multiplier associated to the tth period budget constraint. In turn, optimal

savings satisfy

λt = Et [β(1 + r)λt+1]− γt, (13)

where γt is the multiplier associated to the t− th period borrowing constraint. Combining

the two delivers the following intertemporal condition:

uc(Ct) = Et [β(1 + r)uc(Ct+1)]− γt. (14)

Whenever borrowing constraints are not binding, γt = 0 and a standard Euler equation

arises, uc(Ct) = Et [β(1 + r)uc(Ct+1)]. However, binding borrowing limits introduce a

wedge in intertemporal allocations, measured by the multiplier γt. Hence, income shocks

will transmit into consumption through two channels. Intuitively, income shocks change

the level of income, Yt, and also expectations about future income, depending on the

persistence of the shock. Households will adjust their consumption level in response to

news about their total lifetime resources. This a standard permanent income channel.

The second channel comes from the timing, rather than the level of income. By changing

the sequence of household income, {Yj}Tj=t, an innovation to income can also change the

intertemporal wedges, {γj}Tj=t. While the permanent income channel always plays a role

for all households, the relevance of the second channel will depend on whether a household

is at or close to the liquidity constraint and the persistence of the income shock. Therefore,

alternative assumptions about the borrowing capacity of households and the stochastic

process for Yt will have non-trivial effects on the links between income and consumption.

The baseline configuration of the model features the income process described in (2), so

the dynamics of the model are driven by the stochastic process estimated in Section 2.

However, by imposing an exogenous borrowing limit A, the model described in this section

is not accurately approximated by the reduced-form model in section 2. As highlighted

by Kaplan and Violante (2010), the reduced-form model is misspecified in the presence

of binding borrowing limits.
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4.2 Calibration

The model is calibrated following as closely as possible the structure of the ECPF. The

baseline parameterization is summarized in Table 6. The time unit is a quarter, and

households live for up to 280 quarters. We assume households are born as workers at the

age of 25, making decisions from age 26 onward, and retire at 60, which corresponds to

t = 140. They live as retirees for up to 140 additional quarters, with a decreasing survival

probability. During retirement, households receive a constant pension benefit, which is a

concave function of the average of their working life earnings.

Table 6: Calibrated parameters

Manually set Value
σ 2

r 0.74%

A 0

Estimated in the ECPF Value
σ2
ε (26-35) 0.036

σ2
ε (36-40) 0.042

σ2
ε (41-45) 0.073

σ2
ε (46-50) 0.068

σ2
ε (51-55) 0.042

σ2
ε (56-60) 0.044

σ2
η (25-35) 0.020

σ2
η (36-40) 0.015

σ2
η (41-45) 0.021

σ2
η (46-50) 0.024

σ2
η (51-55) 0.032

σ2
η (56-60) 0.025

σ2
z0 0.148

Calibrated in equilibrium Value Target Model Data
β 1.006 average W/Y (EFF) 21.61 21.61

Note: W is defined as total net worth both in the data and in the model.

The parameters of the income process come from our estimates in section 2. Since the

model has no aggregate dynamics, a single variance for each type of shock and age group

is used. This is only problematic for the variance of permanent shocks, which follows a U

shape between 1985 and 1996. As a first approximation, we feed the model the time-series

average variance of each type of shock and age group, and then assess the sensitivity of

the results to different levels of income uncertainty. The second panel in table 6 shows

the average variance across age groups for each type of shock. The deterministic, age-
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specific component of income, µt, is obtained from the regression of income on observables

that delivered our measure of residual income growth. In particular, we re-scale the

coefficients of the age dummies in that regression so as to replicate the average income

in the sample. Finally, we generate an initial log-normal distribution for the permanent

shock with variance σz0 . The variance of this initial shock is set so the model replicates

the degree of income inequality at age 25 given the estimates for σ2
ε and σ2

η.

The interest rate is set to 0.74% per quarter, implying an annual interest rate of 3%.

Then, the discount factor β is chosen to generate the average wealth to average income

ratio in the Spanish Household Finance Survey (Encuesta Financiera de las Familias,

EFF ).10

The period utility function is assumed to be a standard CRRA function with coefficient

of risk aversion σ:

u(Ct) =
C1−σ

t − 1

1− σ
. (15)

In the baseline calibration, σ is set to 2, as widely used in this type of models.

4.3 Simulation results

The model presented in section 4.1 is solved numerically. We use the resulting policy

functions and a set of initial conditions to create a sample of simulated households. In

the baseline calibration, the initial condition for the permanent shock, z0, is drawn from

its calibrated distribution, while the initial condition for assets, A1, is set to zero for all

households. Then, I use the simulated sample to compute the transmission coefficients

with respect to each type of shock for the same age groups considered in Section 3.2. The

simulated transmission coefficients are compared to the estimated age profiles. Thus, we

can evaluate the extent to which the simple model can replicate the life-cycle profile for

consumption insurance measured in Spanish data.

Figure 6 summarizes the results. Panels (a) and (c) show the transmission coeffi-

cients of permanent income shocks to consumption, for 5-year age groups and 10-year age

groups respectively. Panels (b) and (d) depict the transmission on transitory shocks. It

can readily be seen that the model (solid green line) easily generates the low response of

consumption to transitory income shocks observed in the data, even for young households.

On the other hand, the transmission coefficients of permanent shocks display a steep de-

10The EFF is a survey conducted by the Bank of Spain every 3 years since 2002. It collects detailed
information on household portfolio allocations, as well as annual income and consumption expenditures.
Hence, the wealth to annual income ratio obtained from the EFF is properly scaled to compare to the
wealth to quarterly income ratio generated by the model. We use the first wave, which is closest in time
to our consumption and income data.
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Figure 6: Age profiles of transmission coefficients
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cline over the life cycle, roughly consistent with its empirical counterparts. In fact, the

model-generated age profile of the transmission coefficients of permanent shocks lies in

between the empirical profiles obtained under different specifications. The most remark-

able difference between the model and the data is perhaps the moment in life where the

decline is steeper. While in the data the transmission coefficient seems to decline quickly

between the ages of 30 and 45, the model delivers a consistent decline over the entire

working life, accelerating somewhat after age 46.

In sum, the model does a good job in replicating the sensitivity of consumption to

both permanent and transitory income shocks at different stages of the life-cycle. Nev-

ertheless, it seems to miss the exact timing of the transition from high transmission to

low transmission of permanent shocks during the life cycle. Although the precision of

the empirical transmission coefficients does not allow us to reject the transmission level

generated by the model at any age, it is worth studying extensions of the model that

may change the particular shape of the age profile of transmission coefficients, such as the

age-varying persistence of shocks proposed by Karahan and Ozkan (2013).

5 Discussion: the willingness to smooth over the life cycle

In the previous section, we established that a relatively simple model can account for

the observed pattern of transmission of permanent shocks over the life cycle. What

can account for the success of the relatively stripped down model? We argue that the

empirical results point to a rather high level of self-insurance in Spain, so that changes in

transmission over the life cycle are mostly driven by changes in the willingness to smooth

shocks as households age. In this section , we show how this mechanism works by making

additional simplifying assumptions on the model presented in section 4.

First, let us assume no uncertainty regarding lifespan or income, and no binding

borrowing limit. Households live T periods, and we replace the income process with

Yt + 1 = ρY for all t < TR < T , and Yt = 0 afterwards. This choice of income allows

us to examine income ”shocks” in the deterministic setup by looking at the link between

consumption at time t to different values of Yt taking into account the information it

contains about future income. The retirement age TR marks the point in the life cycle

after which income no longer depends on Yt. For simplicity, we also assume β(1 + r) = 1.

From (14) and (15), these assumptions imply households desire a flat consumption profile,

Ct+1 = Ct ∀t. To illustrate our point, we consider two versions of the simplified model:

first, we consider an infinite horizon case, with TR = T → ∞ and 0 < ρ ≤ 1.11 Second,

11The infinite horizon version of the simplified model follows closely the discussion in section 2.10 of
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we consider the finite horizon version with fully permanent shocks, so TR < T and ρ = 1.

Starting with the infinite horizon case, the intertemporal budget constraint would be

∞∑
j=0

(1 + r)−j Ct =
∞∑
j=0

(1 + r)−j ρjYt + At (16)

⇒ 1 + r

r
Ct =

1 + r

1 + r − ρ
Yt + At (17)

Ct =
r

1 + r − ρ
Yt +

r

1 + r
At (18)

Equation (18) shows the role of persistence in shaping the consumption response to

additional resources. The derivative of current consumption with respect to current assets,
∂Ct

∂At
= r

1+r
, is the intended transmission of transitory shocks when no liquidity constraint

hinders self-insurance and we abstract from precautionary motives. For persistent shocks,

the fraction of the shocks that households desire to translate into consumption (conversely,

the fraction they do not want to smooth out) is ∂Ct

∂Yt
= r

1+r−ρ
, which is larger than for

transitory shocks for ρ > 0 and converges to r
1+r

as ρ → 0. For fully permanent shocks,

the response is identical to 1, the standard Friedman (1957) result. Intermediate levels of

transmission correspond to intermediate values of ρ.

Now we turn our attention to the finite horizon case with ρ = 1. The intertemporal

budget constraint now is

T−t∑
j=0

(1 + r)−j Ct =

TR−t∑
j=0

(1 + r)−j Yt + At (19)

⇒ Ct =

∑TR−t
j=0 (1 + r)−j∑T−t
j=0 (1 + r)−j

Yt +
At∑T−t

j=0 (1 + r)−j
(20)

We have the equivalent of (18) in (20), which shows the role of the distance to the labor

income horizon, TR − t, in shaping the response of consumption to changes in income.

However, it is a convoluted expression to work with for the purpose of discussing the role

of TR. For the sake of clarity, we can additionally impose that r = 0 in the finite horizon

case, yielding

Ct =
TR − t

T − t
Yt +

At

T − t
(21)

Provided TR < T , equation (21) shows that even permanent shocks will only partially

Cerletti and Pijoan-Mas (2012), excluding durable goods and with the additional assumption β(1+r) = 1.
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translate into consumption, while transitory shocks are divided evenly across the remain-

ing periods of life. Importantly, though, the passthrough from permanent shocks to con-

sumption falls with t, as the households approaches TR: while at sufficiently long horizons,

t → −∞, it converges to the permanent income hypothesis value of one, at shorter hori-

zons it falls towards the simple annuitization factor of transitory shocks. When t = TR−1,
∂Ct

∂Yt
= TR−TR+1

T−TR+1
= 1

T−TR
, which coincides exactly with ∂Ct

∂At
at the same age. Hence, aging in

a finite horizon model with fixed persistence of shocks has the same effect as reducing the

persistence of shocks in an infinite horizon model when studying the response to shocks

coming mostly from labor income.

This result is hardly novel, as it can be found in any basic cake-eating problem.

However, we think it is important to highlight it in the context of consumption insurance

over the life cycle, as it strongly constrains the shape of the age profile of transmission of

income shocks that any model of self-insurance can attain. We stress that this declining

willingness to smooth under incomplete markets comes entirely from household preferences

and their desired, unconstrained response to income changes. Departures from our basic

modeling of self-insurance that increase the response of older households to permanent

shocks through a lower ability to insure would also imply stronger responses to transitory

shocks, as in Kaplan and Violante (2014). Flattening the response of consumption at

early stages of the life-cycle, however could not come from additional means of self-

insurance, since young households are unwilling to smooth regardless of their ability to

do so. Hence, any dampening of their response to permanent shock is more likely to come

from mechanisms that partially restore market completeness.12 We reiterate that, in the

Spanish case, the empirical evidence is consistent with a basic setup without additional

refinements. However, this result may hide the interaction of several offsetting mechanisms

operating simultaneously, and may not be as strong in other economies. In particular, it

could be worth exploring the interaction between distance to retirement and age-varying

persistence of shocks as proposed by Karahan and Ozkan (2013).

6 Conclusions

One of the main predictions of all the life-cycle models of consumption and savings with

incomplete markets is that the exposure of households to income risk should decrease with

age, as they accumulate assets and become better self-insured. In this paper, we tested this

prediction by estimating the transmission coefficient of permanent and transitory income

12Kaplan (2012) provides an example of a mechanism by which young workers may be insured beyond
self-insurance through saving and borrowing.
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shocks into consumption at different stages of the life cycle. Using a panel of Spanish

households with quarterly information on both income and consumption, we found broad

support for the hypothesis of decreasing transmission over the life cycle.

We also calibrated a standard life-cycle model of consumption and savings under in-

come uncertainty to the Spanish economy, in order to check whether this widely used

theoretical framework is consistent with the empirical profile of transmission coefficients.

We found that the model, despite its simplicity, does a remarkable job in reproducing

the main features of consumption insurance over the life cycle. We show that a simple

mechanism at the core of the standard life-cycle model, governing the households’ will-

ingness to smooth shocks, is behind the decline of transmission coefficients to permanent

shocks as households age, and that it is hard to overcome within the incomplete-markets

framework by refinements to the housheholds’ ability to smooth them.

A caveat to the empirical analysis conducted in this paper is that its structural in-

terpretation requires assuming the absence of binding liquidity constraints, while these

are important driving forces of the age profile of transmission in the model. However,

borrowing constraints are hard to identify in the data, and the same life-cycle profile

of consumption insurance could be originated by alternative mechanisms. Therefore, a

challenge for future research is to identify the incidence of borrowing constraints at dif-

ferent stages of the life cycle, in order to test a more precise prediction of the theoretical

model. Nevertheless, the estimates presented here retain a less-structural interpretation

in the presence of borrowing constraints or other deviations from the baseline model, as

a linear projection of residual consumption growth onto residual income growth. Such

projection can can be performed in both actual and simulated data, as done in section

4.3, supporting the interpretation of our results.

We have explored the robustness of our findings to alternative estimation strategies

and data sources, substantiating our findings as a general pattern in advanced economies.

In particular, we extended out empirical work in two ways. First, we replicated our em-

pirical exercise with US data, taking advantage of the richer information on consumption

collected by the PSID since 1999. Second, since our empirical strategy involves partition-

ing the sample, and the PSID sample is smaller than the ECPF sample, improving the

precision of our estimates is a primary concern. We implemented the estimator proposed

by Chatterjee et al. (2021), who suggest an efficient alternatives to the estimation pro-

cedure in Blundell et al. (2008). We found that US data supports the life-cycle profiles

for consumption insurance estimated on Spanish data, although it is more challenging to

obtain sharp estimates in it. Using QMLE helps somewhat, and further supports a flat

profile for the transmission of transitory shocks.
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A Definitions in the ECPF data

Disposable income is define as the total net non-financial income of the household. It
includes wages, self-employment income, unemployment benefits, and pensions.13 Non-
durable consumption is the sum of expenditures on several goods and services, comprising
food, beverages and tobacco, clothing, utilities, cleaning products and services, medical
expenditures, transportation fees and gasoline, entertainment, restaurants, and other non-
durable goods and services.

B Definitions and sample selection in the PSID data

We use consumption and income data from the PSID for the period 1999-2021. Hence, we
have 12 waves collected every 2-years, resulting in 11 biannual growth rates per household.
We follow the definitions and sample restrictions in Blundell et al. (2008) as close as
possible.

Our measure of income is total non-financial taxable income, which includes labor
income, the labor part of business income, unemployment benefits, and other transfer
income for all adult members of the household. We use TAXSIM v.35 to obtain after-
tax income (see Feenberg and Coutts (1993)). Non-durable consumption is the sum
of expenditures on food at home and outside, utilities, gasoline, parking, and public
transportation fees. Income and consumption magnitudes are measured at the yearly
level, and deflated by the CPI.

To remove the predictable component of income and consumption growth, we run
separate regressions of income and consumption on year, region, race, age, retirement
status, and education dummies, family size, number of children in the household, and
interaction terms between year and all other variables. We use the residuals of these
regressions as input for our estimation procedures.

13Households are asked to report after-tax earnings, so no adjustment is necessary to obtain net income.
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Our sample consists of working-age continuously married couples, defined as house-
holds headed by an individual between 25 and 65 years old and no change in marital
status. Moreover, we exclude households where the head is a student, a housewife, or per-
manently disabled. We drop observations with missing data for income or consumption.
We also remove a few outliers, defined as households with less than 100 dollars of annual
income or with extreme income growth rates.

C Additional estimation results

In this section, we report the main results of the paper together with the estimated
variances of the income shocks over time. For brevity, we report the average variance of
quarterly shocks for each year, while the full set of quarterly variances for the unrestricted
case are depicted in panel (d) of Figure 1.
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Table 7: Estimation results: whole sample

Parameter Unrestricted Polynomial Seasonal

ϕη 0.4675 0.4163 0.4612

(s.e.) (0.0370) (0.0366) (0.0374)

ϕε -0.0493 -0.0368 -0.0459

(s.e.) (0.0155) (0.0157) (0.0155)

1985 0.0364 0.0371 0.0359

1986 0.0319 0.0325 0.0319

1987 0.0279 0.0278 0.0273

1988 0.0213 0.0237 0.0209

1989 0.0182 0.0203 0.0185

σ2
η 1990 0.0160 0.0175 0.0158

1991 0.0181 0.0153 0.0180

1992 0.0133 0.0138 0.0129

1993 0.0154 0.0130 0.0149

1994 0.0148 0.0128 0.0147

1995 0.0114 0.0132 0.0109

1996 0.0122 0.0142 0.0121

1985 0.0460 0.0455 0.0457

1986 0.0364 0.0361 0.0365

1987 0.0386 0.0390 0.0391

1988 0.0443 0.0430 0.0440

1989 0.0354 0.0348 0.0353

σ2
ε 1990 0.0350 0.0347 0.0329

1991 0.0347 0.0356 0.0347

1992 0.0380 0.0381 0.0383

1993 0.0406 0.0413 0.0408

1994 0.0383 0.0390 0.0385

1995 0.0408 0.0393 0.0402

1996 0.0372 0.0368 0.0372

N. of observations 75,924 75,924 75,924
Note: reported variances for each year are averages over the four quarterly estimates.
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Table 8: Estimation results: life cycle

Parameter 30-34 35-39 40-44 44-49 50-54 55-59

ϕη 1.0456 0.9298 0.5323 0.6148 0.3889 0.3836

(s.e.) (0.1849) (0.2093) (0.0890) (0.0884) (0.0603) (0.0686)

ϕε 0.0356 -0.0101 -0.0189 -0.0599 0.0614 -0.0198

(s.e.) (0.0544) (0.0343) (0.0397) (0.0362) (0.0380) (0.0399)

1985 0.0371 0.0362 0.0340 0.0468 0.0653 0.0378

1986 0.0293 0.0277 0.0316 0.0391 0.0546 0.0371

1987 0.0220 0.0196 0.0289 0.0317 0.0440 0.0358

1988 0.0164 0.0133 0.0263 0.0255 0.0353 0.0342

1989 0.0126 0.0087 0.0238 0.0207 0.0284 0.0320

σ2
η 1990 0.0105 0.0058 0.0214 0.0172 0.0233 0.0294

1991 0.0102 0.0047 0.0191 0.0150 0.0200 0.0264

1992 0.0116 0.0053 0.0169 0.0141 0.0185 0.0230

1993 0.0147 0.0077 0.0148 0.0146 0.0189 0.0190

1994 0.0196 0.0118 0.0128 0.0164 0.0211 0.0147

1995 0.0263 0.0176 0.0108 0.0195 0.0251 0.0099

1996 0.0347 0.0251 0.0090 0.0240 0.0310 0.0047

1985 0.0479 0.0489 0.0543 0.0392 0.0412 0.0649

1986 0.0311 0.0365 0.0311 0.0415 0.0407 0.0336

1987 0.0421 0.0437 0.0345 0.0428 0.0459 0.0373

1988 0.0322 0.0341 0.0401 0.0373 0.0486 0.0549

1989 0.0316 0.0328 0.0305 0.0331 0.0460 0.0383

σ2
ε 1990 0.0329 0.0383 0.0282 0.0373 0.0351 0.0430

1991 0.0321 0.0456 0.0454 0.0325 0.0471 0.0280

1992 0.0410 0.0301 0.0251 0.0435 0.0486 0.0402

1993 0.0356 0.0494 0.0375 0.0335 0.0478 0.0420

1994 0.0320 0.0424 0.0446 0.0390 0.0371 0.0483

1995 0.0387 0.0536 0.4644 0.0500 0.0295 0.0473

1996 0.0311 0.0440 0.0352 0.388 0.0387 0.0453

N. of observations 7,566 9,234 9,385 8,610 8.304 8,326
Note: reported variances for each year are averages over the four quarterly estimates.
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