5" XII Riunione scientifica
IR” POLITICA FISCALE, FLESSIBILITA DEI MERCATI E CRESCITA

Pavia, Collegio Ghislieri 6 - 7 ottobre 2000

SOCIAL SECURITY AND SAVING RATES: A
COHORT ANALYSIS USING ITALIAN DATA

Federico Biagi
Universita di Ferrara
University of British Columbia, Vancouver, Canada

Societa italiana di economia pubblica

Dipartimento di economia pubblica e territoriale - Universita di Pavia



Social Security and Saving Rates: a Cohort
Analysis Using Italian Data
(Preliminary Version)

Federico Biagi
Universita di Ferrara
University of British Columbia, Vancouver, Canada

September 18 2000

1. Introduction

The purpose of this study is to investigate the relationship between Social Security
and saving rates.

The starting point is the fact that the series of aggregate private sector saving
rates for Italy shows a significant drop in the last 15 years. A decline in aggregate
saving rates is a common characteristics of many industrialized countries, such as
the U.S., Japan, Germany, France and Italy (see Poterba (1994)).

Italy is characterized by two facts: 1) the private sector saving rate has been
especially high until the mid 1970’s and 2) its decline thereafter has been partic-
ularly remarkable.

One of the most cited cause of the decline in aggregate saving rate is the role of
Social Security. The intuition for this explanation is quite simple. An increase in
the net benefit from Social Security (defined as the difference between the present
value of pension benefits minus the present value of social security contributions)
should induce agents (individuals or representative agents) to decrease their need
for private saving, which is substituted by forced public saving.

The studies that explicitly aimed at testing the causal relationship that links
drops in saving rates and Social Security are Rossi and Visco (1994, 1995) Jap-
pelli (1995) Attanasio and Brugiavini (1999) for Italy, Borsch-Supan (1995) for



Germany, and Gokhale et al. (1996), Parker (1999) and Gustman and Steinmeier
(1998) for the U.S.

Among these, Rossi and Visco (1994, 1995) focus on National Account series,
while the other studies used survey data, trying to link individual behavior and
aggregate consequences.

Our study is close in spirit to the one by Attanasio and Brugiavini (1999) but
differs from it because we specify a different consumption model which leads us
to interpret our results in a way that is alternative to theirs (we also make more
explicit the assumptions about the agent’s information set).

Given that we want to find a rigorous way to link saving rates (or consump-
tion rates) to Social Security, Italy is a good candidate for our analysis because
it has experienced very high private sector saving rates and a pronounced drop
in their values in the last twenty years. Moreover Italy has witnessed some rele-
vant changes in the Social Security regimen that can be useful in identifying the
relationship between saving rates and Social Security. These changes have not af-
fected all individuals in the same way. Particularly relevant is that fact the Social
Security benefits (and changes in those benefit) have been distributed unequally
among individuals depending on their working age, and hence on their belonging
to a particular cohort.

For instance, starting in 1952 Social Security funding has gradually moved
from a Fully Funded system to a Pay as You Go system, which became the only
one starting from 1969. More importantly, in 1992 (and 1995) there were two
reforms that changed the way in which pension benefits are computed depending
on the working age of the individual at the time of the reform.

We choose the cohort as our unit of analysis and we show that there is enough
variation in cohort saving rates to justify our approach. Then we construct the
candidate explanatory variables and show that there is enough variation across
cohorts and finally we link the changes in cohort saving and consumption behavior
with the changes in the explanatory variables. Our approach seems an obvious
candidate to test empirically the explanations that relate the decline of saving
rates or the rise on consumption rates with variables that are (potentially) truly
cohort specific (and not age dependent). The variable that we choose to explain
the variation in cohort saving rates is given by the ratio of Old Age Wealth to
Young Age Wealth (OTYAWR, defined as the sum of present value of labor income
received after age 60 and Social Security wealth divided by the present value of
labor income received before age 60). This variable summarizes in one number the
way in which wealth is distributed along the life-cycle. Different cohorts, having



performed differently on the labor market and having been affected differently by
Social Security, experience different values of OTYAWR.

As we will show in our work, under certain conditions we can rewrite the con-
sumption function in such a fashion that differences between cohorts in consump-
tion behavior can be reduced to differences in the intercept of the consumption
function. Our task is to explain those differences in terms of the (constructed)
explanatory variables.

Our approach fits well with the data used for the estimation. We work with
the Survey on Income and Wealth of Italian Households (SHIW) for the years
1984, 1986, 1987, 1989, 1991, 1993, 1995. This a repeated series of cross-sectional
data (with a small panel component starting only from 1989). By conditioning on
the proper set of variables we can generate observations relative to representative
individuals (representative with respect to the conditioning variables) and follow
this agent through time. The choice of the conditioning variable is driven by the
identifying assumptions.

We choose to condition on the sector to which an individual pertains (pri-
vate/public) since Ttaly experienced a reform of the public Social Security system
that affected differently private and public sector employees. It would have been
interesting to distinguish also between employees and autonomous workers, as
others have done. We have chosen to exclude autonomous workers mainly for two
reasons. The first one is based on the well know fact that individual income for
this category of workers in under-reported. The second one relates to the difficul-
ties of computing pension wealth, since the Italian legislative landscape is full of
specific rules and funds governing the pensions of the various types of autonomous
workers, while the data that we have do not allow us to identify clearly the” type”
of each worker. We reckoned that the benefits of including this group were smaller
than the costs and hence we excluded them. We also excluded retirees and indi-
viduals who had yet to enter the labor market in a stable way. It is important
to stress this because by eliminating certain groups we lose the tight relationship
between our data and the aggregate data, but we gain in clarity in terms of the
model used for estimation.

Moreover, within each sector, we conditioned on the educational attainment
of the various individuals (three education groups: Junior High School Graduates,
High School Graduates and College Graduates).

In section 2 we briefly discuss the main literature on the relationship between
Social Security and private wealth, focusing on those contributions that try to
explain the drop in aggregate and individual saving rates with changes in Social



Security. We also present the data (section 3) and discuss the relationship between
aggregate and micro data (section 4). We compare the series of aggregate saving
rates with the behavior of the aggregate series constructed from the sub-sample
of the Survey of Households Income and Wealth (SHIW) dataset form the Bank
of Italy, adopting our cohort approach.

Then we present the results from a reduced form estimation (section 5), meant
to provide evidence of systematic differences in saving rates behavior across the
cohorts that are represented in our sub-sample.

In section 6 we present formally the model used for estimation while in section
7 we briefly describe the rules governing the Italian Social Security system.

In section 8 we proceed to the estimation stage, under different hypothesis
about the information set shared by the various cohorts. We motivate the con-
clusion that under the assumption of perfect foresight our model can explain the
observed behavior because rising cohort profiles for Old to Young Age wealth are
positively correlated with the rise in (cohort fixed effects for) consumption rates.
On the contrary, under the hypothesis that agents forecasted their pension wealth
according to the regime in place prior to 1992 and that were completely surprised
by that reform (section 9) we find that our model fails to explain the drop in cohort
saving rates. This is due to the fact that the cohort profiles for the explanatory
variable are quite flat or even negatively sloped while our estimated cohort fixed
effects for consumption rates have a positive slope. This result corresponds to
the fact that the pre 1992 Social Security system was not becoming increasingly
generous for younger cohorts, whose saving rates were though still declining.

2. Survey of the Literature

As already mentioned in the previous section, Italy has experienced extremely high
aggregate saving rates during the 1960’s and 1970’s and a very rapid decrease in
those rates during the 1980’s and 1990’s.

Guiso, Jappelli and Terlizzese (1994) and Jappelli and Pagano (1998) docu-
ment the time series of the Italian (Net of Depreciation) National, Government
and private saving rate from 1950 to 1990'. The picture that emerges from their
study is one of rapidly declining Government saving rate starting from 1960, slowly
rising private saving rate for the period 1965-1978 followed by a rapid drop there-
after, and a declining series of net national saving rates starting from 1966 (with

! Jappelli and Pagano (1998) actually report the whole series starting from the 1862, the year
after the birth of the National State.



the exception of the years from 1975 to 1978). One problem with this series is
that it is not adjusted for the transfer of wealth from the private to the public
sector caused by the reduction in the real value of nominal debt due to inflation.
This problem was particularly evident in Italy during the 1970’s and the 1980’s.
Once the series are adjusted for such a transfer (which leaves net national saving
unaffected) they find that the drop in Government saving rate is less pronounced
while the drop in net private saving started earlier and was more pronounced?.

Comparing the Italian net national and private saving rate with those of the
OECD or G10 and G7 countries, Guiso, Jappelli and Terlizzese (1994) and Jap-
pelli and Pagano (1998) find that Italy has been characterized by higher than the
average saving rates during all periods (but the deviation of Italy from the pre-
dicted values is bigger for the 1960’s and the 1970’s) and faster decline during the
1980’s, even after controlling for growth, government saving rates and per-capita
GDP (which would be significant if preferences are not homothetic).

These results have been interpreted by Jappelli and Pagano as a sign that
growth and fiscal policy alone cannot account for the ”abnormal” behavior of the
Italian private saving rate. In a different paper (Jappelli and Pagano (1984)) the
same authors show that, in a two period OLG economy with an exogenous credit
constraint in the first one , ”for any given growth rate the presence of borrowing
constraints produces a higher aggregate saving rate and it increase the sensitivity
of the aggregate saving rate to changes in the growth rate”.

There is enough evidence that Italy has been characterized by tight credit up
to the mid 1980’s. This is true with respect to the financing of consumer durables
(mainly homes and cars) and non-durables (Guiso, Jappelli and Terlizzese (1994),
Jappelli and Pagano (1998)). The same authors argue that the insurance market
was not fully developed and that the banking sector was quite far from being
competitive. All these aspects point towards reduced and expensive credit and
hence higher saving rates.

This hypothesis that credit constrained households have a higher saving rate
has been tested by various authors with respect to Italy. Jappelli and Pagano
(1988), splitting the 1984 SHIW sample between those that are likely to be credit
constrained and those that are not (based on an arbitrary threshold of a saving
rate equal to 15%) find that the group composed by liquidity constrained house-
holds has a marginal propensity to save 10% higher than the control group (the

2 Jappelli and Pagano (1998) find that the private sector saving rate for Italy is positively cor-
related with the growth rate of GDP. Moreover they cannot reject the hypothesis that variation
in growth rates Granger-cause variation in saving rates.



result is clearly not independent from the sampling technique). Guiso, Jappelli
and Terlizzese (1994) start from the simple intuition that mortgage market im-
perfections force Italian households to save more when young. By imposing the
assumption that home owners are not credit constrained while renters are they
conclude that renters would be accumulating assets at a faster rate than home
owners. Hence they estimate the optimal consumption for home owners (using the
1989 SHIW dataset) and use the estimated coefficients on the sample of renters
(after controlling for selection bias). They find that projected consumption of
non-credit constrained renters would be higher than the observed one by a sig-
nificant amount (around 14%). This approach suffers from the fact the home
purchasing is an endogenous choice.

Mariger (1986, 1987) developed a model of intertemporal consumption in
which binding credit constraints arise endogenously. The idea is that the con-
sumer maximizes over its life-cycle but in each period there is a minimum value
of assets below which is wealth cannot drop if he wants to have access to credit.
Once the assets go below that minimum value, the life-cycle planning horizon is
reduced to a single period problem. The advantage of such a procedure is that the
point in which the consumption problem cease to be a multi period one and be-
comes a series of single period optimization problems is determined endogenously.
Applying this procedure to Italy Maccan et al. (Maccan, Rossi and Visco (1994))
find that about 27% of Italian households experience single period planning hori-
zons, which implies that, on average, 19% of total consumption is attributable
to credit constrained households. They also find that the incidence of liquidity
constraints is higher in the older portion of the population (over 75) compared to
households in their thirties and forties. Moreover they find that the relationship
between liquidity constraint and consumption rates is not monotonic. They also
find that a relevant portions of households that suffer from credit constraint are
forced to save more than it would be optimal. This is the case for tenants, given
that their consumption profile must take into account the accumulation of wealth
necessary to purchase a house.

The result obtained by Maccan, Rossi and Visco (1994) are important because
they show a much richer interaction between liquidity constraints and saving rates.
Moreover, while concluding that this is an important component in explaining the
drop in saving rates experienced by Italy, their study casts some doubts on expla-
nations that would be based on the intuition that in recent years the liberalization
of insurance market and the increased availability of credit have benefited only
young households.



Demographic change is another likely candidate for explaining the changes in
aggregate saving rates. With reference to Italy the issue has been explored by
Cannari (1994) and Jappelli and Pagano (1998). Both studies adopt a decompo-
sition of the aggregate consumption rate as proposed by Bosworth, Burtless and
Sabelhaus (1991) in which the aggregate variable is expressed as

Ct i=G
> = Wit Yt CT it

o =

where G indexes the groups among which the population has been divided, w;
represents the proportion of households in group i at time ¢ (w; = %f), Yit 1s the
ratio of average income in the i-th group compared to the overall average at time
t (yir = %) and cry is the average propensity to consume of the i-th group at
time t. Cannari® considers two different SHIW surveys, the one of 1989 and the
one of 1980. Then he imposes on cry; and y; for 1989 the weights w;; observed in
1980 and obtains a counterfactual aggregate consumption rate that would have
been observed in 1989 had the demographic structure of the population remained
that of 1980. The demographic factors that he considers are: age, the size of the
households and the number of children (each considered one at a time). He finds
that the only change that can account for a small portion of the rise in aggregate
consumption rates is the change in the age structure, but quantitatively it only
has a small effect. He concludes that the rise in consumption rates has been fairly
distributed across all groups and that consumption rates age profiles are fairly
flat.

A similar exercise is conducted by Jappelli and Pagano (1998) using the SHIW
dataset for the period 1984-1993. They allow for variation in all of the three
components (but one at a time) able to explain the changes in the aggregate:
the age composition, the propensity to consume of the various groups and their
income share. They find that the changes in age composition cannot account for
much of the variation, while changes in the other two variables are both relevant.
About a third of the change in the aggregate series can be traced to changes
in the distribution of income among groups. The greater part of the change is
due to increase in group specific propensity to consume. By fixing the age and
the income distribution prevailing in 1984 and allowing for the observed variation
in the group specific saving rates they find that all of the observed change in

3The aggregate consumption rate refers to the aggregate that results from the two series and
not the one that would correspond to national accounts.



aggregate saving rates (-6.4%) can be explained by the latter variable alone. We
will come back later to this issue because it hides some relevant identification
problem.

Several studies have explored the hypothesis that Social Security could be
responsible for the drops in private saving rates.

From 1952 to 1968 the Italian Social Security System faced both an enlarge-
ment in terms of coverage of workers and a movement from Fully Funded to Pay
as You Go. The system adopted the latter definitively in 1969. pension benefits
in the private sector were made proportional to the average earnings of the last
three years previous to retirement (the last year for public sector workers) and to
the number of years of contribution. Pensions were indexed to the cost of living.
In the following years the period over which the average had to be computed was
extended to five and pension were indexed to the earnings of employed workers.
The effects was a significant rise in the ratio of Social Security benefit to GDP.
Retirement age in the private sector was 55 for females and 60 for males (65 for
males and 60 for females in the public sector).

In 1992 a reform took place (Amato reform, from the Prime Minister in charge
at that time). The purpose of the reform was to bring closer the regimes for
the private and the public sector, reduce the generosity of pension benefits and
increase retirement age in the private sector. Moreover indexation to the earnings
of employed workers was abandoned in favor to indexation to the cost of living.

The reform did not affect all generations in the same way. Those who could
count on 15 years of contribution at the time of the reform were much less affected
by it than those who had less than 15 years of working experience.

The effects of such a reform on Social Security wealth (which we identify with
pension wealth, given that private and corporate pension provision has not been
very common in Italy up to very recent years) are quite obvious for public sector
workers. Compared to what they would have obtained in the absence of the
reform they suffered a reduction in pension benefits. As for the private sector, the
effects are more complex because they are a function of the years of contribution
under the previous regime. Moreover the rise in retirement age was to be obtained
gradually, one year every two calendar years.

The best studies on the effects of Social Security on saving rates for Italy that
uses aggregate data are Rossi and Visco (1994, 1995). In their work, the two
scholars identify a steady state relationship between aggregate saving rates and
the following variables: the real interest rate, the growth rate of real disposable
income of the private sector, the non-human wealth (real and financial wealth)



to net disposable income ratio, the ratio of gross Social Security wealth to net
disposable income and the social transfer to income ratio. Using a series from 1954
to 1992 (in Rossi and Visco (1994) the series extends to 1952 to 1990 and income
is defined in a slightly different way) the authors! find that until 1962 the rise in
aggregate saving rates is the result of rising non-human wealth to net disposable
income ratio, with a negative effect coming from the rise in the ratio of gross
Social Security wealth to net disposable income. The increasing generosity of the
Social Security System that followed the 1960’s becomes a major determinant of
the behavior of the aggregate saving rate, and they find that for the period 1980-
1992 7slightly less than half of the entire fall of the private equilibrium saving
rate appears to be due to the increased gross social security wealth to income
ratio”. At the same time they find that this negative effect is ”partially offset by
the direct effects of pension expenditures on disposable income”, so that the net
effect of Social Security on equilibrium saving rate is greatly reduced.

Most of the studies that have investigated the relationship between Social
Security, saving and wealth accumulation are based on some sort of life-cycle
model.

Here we focus on those relevant for Italy, mentioning those that refer to other
countries only when relevant for our explanation.

Brugiavini (1987) and Jappelli (1995) share the same hypothesis regarding the
functional form that links accumulated assets and Social Security wealth. This
relationship, used by King and Dicks-Mireaux (1982, 1984) and Hubbard (1986)
originates from a simple life-cycle model. They define Total wealth (T'W) as the
sum of private wealth (W), Social Security wealth (SW) and private pension
wealth (PW). They assume that Total wealth (T'W) to permanent income (Y)
ratio is a function of age and hence they can express W/Y as a function of age,
SW/Y and PW/Y. The coefficient that relates W/Y and SW/Y measures the
degree of substitution between private and Social Security wealth.

One problem with these studies is the construction of permanent income. This
requires very strong assumptions regarding the shape of the age profiles. The prob-
lem arises from the fact that both King and Dicks-Mireaux (1982) and Brugiavini
(1987) use just one cross section. This implies that the estimated age profile
cannot be separated from a cohort profile, meaning that the differences in wage
due to age cannot be separately identified from differences in wages due to cohort
effects.

4Notice that they consider the period up to reform of 1992, for which a stable long run
relationship could have been plausible.



The second problem is the construction of Social Security wealth. This is un-
observed and hence has to be constructed, imposing assumptions regarding some
basic questions like: the expected age of retirement, the expected replacement rate
between the first pension and the last wage, the expected indexation mechanism
and other aspects that might affect its value (which depend on the institutional
framework). The previous task is particularly complex for Italy, because there
numerous separate Funds and rules that govern the public pension of specific
categories of autonomous workers. Moreover, even for private and public sector
workers there are two types of Old Age pension. One that requires a certain num-
ber of years of contribution to the system (provided that retirement age has been
reached) and another one that simply requires the individual to be above a given
age.

Brugiavini (1987), estimating the previous model using the SHIW dataset for
1984, finds that an increase of one dollar in Social Security wealth induces a
drop in private wealth of around 10 cents. This value is about one third of the
one obtained by Hubbard (1986) for the U.S.and King and Dicks-Mireaux (1982)
for Canada, using an almost identical procedure. We have to notice that in the
SHIW dataset it is not possible to match precisely every individual to its specific
public pension Fund and hence a good degree of approximation is present in the
computation of Social Security wealth by Brugiavini.

Given that the SHIW surveys for 1989 and 1991 report a question on the
expected replacement rate between the first pension and the last wage and one
on the expected retirement age, Jappelli (1995) is able to avoid the second of
the two above mentioned problems. By using the expected replacement rates
and expected retirement age (which do not coincide with the actual values) the
computation of Social Security wealth becomes easier. There is still the problem of
estimating permanent income, and this is done by Jappelli pooling the dataset for
1989 and 1991 and estimating a reduced form wage equation. Jappelli estimates
the relationship between private wealth and Social Security using an equation
analogous to the one used by Brugiavini and King and Dicks-Mireaux and finds
that an increase in Social Security wealth causes a decrease in private wealth by a
percentage between 11 and 20% (depending on the specification used). Moreover
he finds that the offset is higher for households with higher values of PIW/Y. The
implications for saving rates is that “the development of Social Security system
in the 1970s and 1980s explains about one-fifth of the fall in the Italian private
saving rate in the last three decades”.

The studies by Brugiavini (1987), Rossi and Visco (1995) and Jappelli (1995)
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refer to a pre-reform period and for those years (and particularly for those who
are focused on the years preceding the 90’s) it is plausible that the rise in Social
Security wealth could explain the drops in private saving rates. But they can
hardly account for the fact (documented in the next paragraphs) that the drop
in saving rates are common trough both older and younger cohorts of workers.
Younger workers do not appear at a first pass to be particularly favored by the
system when compared with 40 to 50 years old workers. Moreover the changes
in the political climate of the 1980’s which brought to the Amato reform of 1992
should have induced younger cohorts to save more (everything else constant). Al-
ternatively, we should recognize that the dynamics sparkled by the Amato reform
are slightly more complex than it is usually thought.

The Amato reform and its effects on consumption rates have been studied
by Attanasio and Brugiavini (1999). Their paper is the closest to ours in the
methodology followed. The authors start from the realization that a simple life-
cycle model without uncertainty leads to individual saving rates that can be ex-
pressed as a function of age, individual (or household) characteristics, the ratio
of future to current earnings and the ratio of pension wealth to current earnings
and the interaction between the two latter variables with a polynomial in age.
This interaction accounts for the intuition (that can be formally derived) that
unexpected changes in pension wealth (like the one that follows from the Amato
reform) affect individuals differently depending on their age. The authors also
control for cohort effects (including cohort dummies) and time effects (including
a year dummy). The estimation is then conducted in three ways. First using
individual data and OLS, then using individual data and Instrumental Variables
for the ratio of future to current earnings and for the ratio of pension wealth to
current earnings and finally using a difference in difference approach. When they
use OLS they find that pension wealth reduces private saving rates but the coeffi-
cient is quantitatively not very significant. When they use instrumental variables
they find that the coefficient of pension wealth to current income ratio is actually
positive.

The most interesting part of their paper is the one in which they apply the
method of difference in difference estimation. What they do is basically a regres-
sion of the changes in average saving rates between 1993 and 1991 for the groups
that they identify as relevant® on the changes in pension wealth, controlling for

SThey choose to condition an characteristics like age and sector such that the effects of
the Amato reform on pension wealth would be amplified. This is necessary to identify the
relationship between changes in pension wealth and changes in saving rates.
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other factors that might influence the result. Taking into account the fact that the
changes in pension wealth should affect differently individuals at different stages
in their lifetime they interact the difference in pension wealth with a polynomial
in age. The result show that there is a negative average relationship between
saving rates and pension wealth and that quantitatively this effect is larger than
the one obtained with OLS. Moreover they show that the relationship between
the two variables significantly depends on age. The age profile of the coefficient
on the correlation between saving rates and pension wealth shows a positive value
up to age thirty, then it becomes negative and keep dropping until the age of forty
is reached. After that age its value rises and it becomes positive again at around
sixty.

3. The Data

We use the Bank of Italy ”Survey of Household Income and wealth” (SHIW).
These data report information on individual and household variables. Of main
concern for this work are data on individual labor and non labor income, wealth,
consumption and savings. Data on labor income are net of taxes and contributions
to the pension System. We also have informations on the number of components
and the number of income recipients in the household. These data have been
collected since 1965, but only for the period after 1984 we are able to have infor-
mation on the age of individuals. Because of a mistake by a collecting agency, the
age variable prior to 1984 has been recorded only in classes of ten year intervals.
Since we want a measure of cohorts shorter than that, we are forced to use only
the dataset from 1984, 1986, 1987, 1989, 1991 1993 and 1995. The data have
been collected by different agencies in the different years and hence the sampling
techniques and the definitions of the variables do not always coincide. We have
tried as much as possible to create comparable variables when this was necessary®.

When imputing to individuals the variables defined only at the household
level (consumption, saving, wealth, total income, family composition) we allow
for Equivalence Scales, and hence we divide household variables by the square
root of the number of component as a satisfactory approximation to per-capita
values.

Given the sample provided by the Bank of Italy we proceed in focusing on a

®For a description and analysis of the sampling procedure see Brandolini and Cannari (1994).
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restricted sub-sample, formed by those who are dependent workers in the private
and public sector’. Then we divide the sample by education groups. We create
three education groups: (i) those with less then or completed Junior High School
(the mandatory school level in Italy); (ii) those with completed High school; (iii)
those with completed Ba’s or postgraduate education. Finally we condition on
Sex.

Within the sub-sample we then proceed to create synthetic cohorts. When
data refer to individuals we create age-sector-education-sex cells based on the
characteristics of the individual. When dealing with variables defined only at
the household level we use the age, sector, education and sex of the head of the
household to assign the variables of interest. Notice that the head of the household
is always a male, unless the female is a widow or single.

We then proceed to compute the average value for every relevant variable for
each age-sector-education-sex cell. We focus only on agents (potentially) perma-
nently attached to the labor market and hence only on agents that, in every given
year, are older than 20 years if they have post-secondary education or less and 26
if they are college graduates, and younger that 60 if males and 55 if females. In
order to obtain a sufficient number of observations we construct cohorts that have
a five year interval. Hence we have 9 cohorts of College workers and 10 cohorts
for the other two groups. The oldest ones are the two cohorts indexed by 1. They
are: a) High and Junior High School Graduates that entered the labor market at
age 20 in 1946 and b) College Graduates that entered the labor market at age 25
in 1951. When the highest bound of the interval on which the cohort is built is
greater that 60 (or 55 if females) we drop the cohort.

When relevant we construct real variables using the CPI index, with base year
1990. We do not need to do so when evaluating ratios.

4. Aggregate facts and Micro data

The first problem that we face is the reconciliation of the data obtained from the
SHIW and those of National Accounts. As documented by Jappelli and Pagano
(1998) and Brandolini and Cannari (1984) the two dataset in general do not match
perfectly. The difference are due (see Brandolini and Cannari 1994)) to under
reporting (in the SHIW) of income from self-employment, pensions and financial
assets. For the period that we focus on (1984, 1986, 1987, 1989, 1991, 1993, 1995)

"We exclude workers in the agricoltural sector.
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the series of aggregate and ”"implied” aggregate data have a similar broad trend,
but the timing of the changes do not match. In Fig.1 we have reported the series
of aggregate saving rates coming from both National Accounts and OECD while
in Fig.2 we have the series of "aggregate” data obtained from the sub-sample of
the SHIW dataset previously described, using both total and labor income (agsrti
refers to saving rate in terms of total income while agsrii is expressed in terms of
labor income).

The differences between the "true” aggregate series and the ”constructed”
aggregate series are due to 1) sampling techniques for the SHIW; 2) our selection
criteria in creating the quasi-panel; 3) the relative size of the various cohorts within
our sub-sample. The series show a declining trend and hence that sub-sample of
the SHIW dataset we focus on is informative with respect to our objective.

A 7strong” way to reconcile the aggregate and the Micro data is the one
followed by Gokhale et al. (1996). They match National Income and Product
Account (NIPA) with Consumer Expenditure Surveys to derive measures of cohort
specific consumption and resources. Then, by recognizing that with homothetic
preferences each cohort’s consumption is proportional to the present value of its
remaining lifetime resources, they can perform counterfactual exercises by simply
changing the amount of resources of the various cohorts (which include social
security as well as the present value of Medicare and Medicaid services).

A similar procedure could be followed focusing just on the aggregate se-
ries resulting from survey data, avoiding the matching between the two types of
datasets. In this case it would be necessary to compute cohort averages for all
the relevant variables (consumption rates, present value of future resources etc..)
and analogous counterfactual exercises could be performed.

This is the type of analysis conducted by Jappelli and Pagano (1998).

At the present stage we just want to shed some light on the correctness of this
type of exercise.

Suppose that we focus on the aggregate data obtained from survey data that
are representative of the whole population of a country (such as the SHIW). As
already mentioned we can always decompose the aggregate saving rate in the
following way

St =G =G

v = D wiyisrie = 1= Y Walucriy

t i=1 i=1

where G indexes the group over which we have taken the average consumption

rate, w;; represents the proportion of households in group i at time ¢ (w; = %f),

14



Yit is the ratio of average income in the i-th group compared to the overall average
at time t (yu = %) and sry (cry) is the average propensity to save (consume)
out of disposable income of the i-th group at time t.

This decomposition is just an accounting exercise and as such should be used
with care as far as policy conclusions are concerned. For instance, comparing the
aggregate series of saving rates that would result from shifts in the age composition
of the population (keeping constant the shares of income and the saving rates) is
an acceptable exercise only as long as saving rates themselves are not a function
of the age composition. Moreover this type of approach cannot help much when a
causal relationship is looked for. For that we need to fully specify a consumption
function.

A step toward a more ”structural” approach can be obtained if we assume
that preferences are homothetic. In that case we know that cr; is proportional
to the present value of lifetime wealth. The latter can be expressed both in
terms of normalized age zero values and in terms of the actual (average) age of
group ¢ in year t. The second approach is followed by Gokhale, Kotlikoff and
Sabelhaus (1996) where they evaluate what would have been the aggregate series
had Social Security wealth (among other things) been different. The problem with
this approach arises from the fact that the present value of lifetime resources as of
time ¢ includes the value of accumulated assets, which is an endogenous variable
and hence would respond to changes in pension wealth.

We prefer a different specification where consumption is expressed as a function
of the present value of age zero lifetime wealth, which includes human wealth and
pension wealth.

The previous decomposition can then be rewritten as

- (i) 2

where r;;(0) represents the average present value (as of age zero) lifetime wealth®
for cohort 7 at time ¢, ,(0) is the average present value (as of age zero) lifetime
wealth at time ¢ (r,(0) = Rjéf), where R;(0) is the present value of total life time
wealth (as of normalized age zero) at time ¢ and N; is the size of the sample at
time ¢, Y; is the value of total income (resulting from the aggregation of sample
data at time t), and o, is the average propensity to consume out of lifetime wealth

of cohort 7 at time ¢.

8We have indexed this variable by ¢ because we allow for time variation, for instance due to
unexpected shocks to human or pension wealth.
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In Figs. 3 to 8 we have graphed the behavior of the average saving rate out
of lifetime resources computed as of age zero (1 — ;) for each cohort (and each
sector and education group) in the various years in which we observe it. As we
can see the pattern is consistent: in all groups for which we have more than
one observation we observe declining profiles (with the exception of cohort 10
for Junior High School Graduates in the public sector and cohort 9 for College
Graduates in the private sector).

Still this picture is not sufficiently informative. First we have not written an
explicit solution for the consumption function. If we do that, as in section 3,
it will appear that (even in a simple no uncertainty case) «; is a function of
many parameters and variables: the intertemporal elasticity of substitution, age,
the interest rate(s), the discount factor(s), household characteristics and possible
interaction between those variables. What this means is that the behavior of «;;
can be the result of age, cohort and time effects (besides their interaction) and
household characteristics. Second, before we perform counterfactual exercises
were for instance we compare the aggregate profiles obtained under two different
values of pension wealth, we should verify that such a consumption model is
actually appropriate.

In the next sections we specify a functional form for the consumption function,
derive an equation for consumption rates that permits to separate age and cohort
effects under the assumption that changes in pension wealth can be interpreted
to affect only the levels of consumption rates of the various cohorts (and not the
age profile) and finally verify the hypothesis that pension wealth can explain the
variation in consumption rates observed across cohorts.

5. Evidence from reduced form estimation

The first step towards the analysis of a problem is to show that the problem
actually exists and that you can measure it. The macro problem is the fall in
aggregate saving rates. The tools to address it are theory and micro data. We
have already shown that the aggregate series obtained from the SHIW dataset
(after having conditioned on the appropriate variables) is not inconsistent with
the behavior of the aggregate series from National Accounts or OECD. This just
means that it is likely that the same forces that tend to drive down cohort saving
rates would also affect the aggregate series. Still we have to motivate empirically
the choice of a cohort framework or, put differently, we have to show that there are
(statistically) significant differences between cohorts. This is done by regressing

16



pooling all the years and regressing the group-sex-cohort saving rates on a cubic
in age, cohort dummies, interactions between the cohort dummies and age (when
meaningful) and the deviation of the unemployment rate from its trend. The
latter variable is used to capture the potential cyclical component.

We are not pretending that we can separately identify age, cohort and time
effects. We simply assume that there is a common cyclical effect (that in the same
year affects all the cohorts in the same way) and we interpret the cohort dummies
as " Age Zero Saving Rates”. We have conducted the estimation also allowing for
age-cohort interaction.

The result that we find show (Tables 1 and 2) that there is significant evidence
of declining Age Zero effect cohort profiles for High and Junior High School Grad-
uates in the private sector and for Junior High School graduates in the public
sector (we have some evidence also for High School Graduates within this sector).

In Figs. 9 and 10 we have graphed the cohort profiles for the estimated saving
rates. It emerges that more recent cohorts have been saving a lower fraction of
their income at every age.

The previous result shows that there is enough cohort variation in saving rates
behavior to justify our approach and the attempt of constructing a more structural
model.

6. The Theoretical Framework

6.1. The life-cycle model

In this section we will present the basic life-cycle model that will be used as the
basis for the empirical analysis. It is a model that has been widely used in the
literature, for studying both consumption and labor supply in a dynamic context.
Our analysis differ from previous work not in the choice of the model but in the
way we look at it and interpret it in a cohort framework.

The life-cycle model, in its deterministic framework, has been first fully devel-
oped by Modigliani and Brumberg in the 50’s (Modigliani and Brumberg (1954)).
It is mainly a model created to explain individual behavior. In its simplest form it
assumes that agents have a finite lifetime and that they know all that there is to
know about their future with certainty. There is no uncertainty about the states of
the world. Moreover, the certainty assumption is often coupled with the perfectly
competitive markets assumption. This is important because it means that there
are no credit constraints and hence that the per-period budget constraints can
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be summarized in a single life-time budget constraint where the present value of
consumption is equal to the present value of the flow of future income plus initial
wealth. If we introduced credit constraints, there would no longer be a unique
budget constraint and, depending on the form of the imperfection in the capital
market, we would have to specify the optimizing problem in a more complicated
fashion. Ome of the reasons for such a widespread fortune of the deterministic
approach with perfect capital markets is that, under homothetic preferences, con-
sumption at a given age is a fraction of the present value of all the income stream
that a person will receive in its life.

In subsequent years the model has been extended and developed in stochastic
and infinite life environment, to study the behavior under uncertainty and/or the
time series of aggregate data’.

In our analysis we take the assumptions of finite lives, complete certainty and
absence of credit constraints but we think of the model as applying to cohorts.
Instead of thinking in terms of individuals we think in terms of a given statistic
(the average) of individuals and hence we end up thinking in terms of represen-
tative individuals, where the relationship of representation is towards the group
over which the average is taken.

In the next paragraph we present formally the model and discuss its implica-
tions for the analysis of saving rates.

6.2. The Consumption Function

We choose to present the solution to the agent’s optimization problem in terms
of consumption and not in terms of either assets or saving rates. Those can be
immediately obtained once we have the solution for consumption.

Agents (cohorts belonging to the different groups) live T+1 periods, they face
no liquidity constraints and have the following preferences

; <%P> U(%ﬂ(t)’ Cc,g(t))
with
U(Yey(t), Ceglt)) = 7oy (t) 03;@)

9See Deaton (1992) for a detailed survey over consumption.
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where o < 1 and 7, ,(t) is an individual (cohort-group) specific taste shifter at
time ¢.
The intertemporal budget constraint is given by

T T
Acg(0) + Z 5i¥e(0) = Z 5iCey(t)
0 0
with
Sy =1/[(14+r)(14+mry)----- (1+7)] and A.4(0) represents initial assets.

In terms of our problem, we can think of Y. ,(¢) as being either labor or pension
income. For instance, in a three period model, where agents work for the first two
periods and retire in the third one, the lifetime budget constraint would be

Ac,g(o) + YC,g(O) + SIYC,g(l) + SZPC,Q(z) = AC,g(O) + HWO,Q(O) + PWC,Q(O)

Clearly

HW,g(0) = Yoy (0) + 1Yoy (1)

PW,y(0) = S,Y,,,(2).

In general, allowing for income and social security taxes, the following will
hold

Acgt+1) =Acg )1 +7r(t)] + Ye ()L —O(t) — 7(t)] — Cey(t) for t <R

At +1) =Ac [ +7r(t)] + Peg(t)[L — 7(t)] — Cey(t) for t > R

where R represents retirement. Note that we are using real values.

Notice that HW, ,(0) + PW,,(0) + A.4(0) = W, ,(0) represents the Present
Value of lifetime wealth as seen from age zero.

Given our assumptions we can solve the problem in more than one way. We
could choose to characterize the solution in terms of Frisch Demand functions or
we could just express it in term of all the explanatory variables, among which a
fundamental role is held by the present value of lifetime wealth. The choice in
general depends on the question asked. If we are interested in studying the profiles
for consumption levels the Frish Demand function approach is more elegant, while
the reverse is true if we are interested in studying consumption or saving rates.

Given our objective we choose to use the second approach. Still, this allows
us to represent the solution at least in two ways'’.

e In terms of the Present Value of lifetime wealth as of age zero.

10 From now on we will think of time as age and hence use a instead of ¢ when indexing variables
that have an age representation. Real interest rates will be still indexed by t because they are
common to everybody in the same year (they will affect differently individuals depending on
their age)
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The first order optimality condition for consumption at age a; in year t is given
by

<L>at U'(Ceglar)) = A g(0)S;

where A.,(0) represents the marginal utility of wealth as of age zero for cohort ¢
and group ¢ and is hence a function of parameters and of the factors affecting the
present value of lifetime wealth. By the substitution of the first order conditions
in the budget constraint we can express C.,(a;) as a function (besides other
variables) of W, 4(0).

e In terms of the Present Value of lifetime wealth as of age w, where w is
the age individuals have when they optimize, for instance the first year for
which we have data for a given cohort. The first order conditions are

1 at—Wwt )
(1 + p) U(Ceglar) = Acglwr) S

As in the previous case we could substitute the first order conditions into the
lifetime budget constraint (expressed from age a; onwards) and we would have C, 4
as a function (besides other variables) of W, 4(w;), the present value of remaining
lifetime wealth as seen from age w; (which would include accumulated assets).

Notice that, with constant real interest rate, we have the following relationship
between A.,(0) and A.,(w;) for the same representative individual (defined
in terms of his cohort-group):

healw) = (T22) Ay (0)

147

The Lagrange multiplier as of age s (s = 0,w;) is a function of the assets
existing at time s and of all the future streams of income and benefits. The more
an individual ages and the more 1) he/she faces a lower present value of human
wealth (just because he has less working years) and 2) he/she faces higher values
of net pension wealth (because he approaches retirement).

For us to be able to compare the intercept and the coefficient on the slopes
of consumption rate profiles across cohorts in a meaningful way, we have to make
a normalization of the age at which we operate such a comparison. Notice that
Xig(wy) and A; 4(0) are not directly comparable across cohorts i and j (even within
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the same group) and neither are W ,(w;) and W; ,(0), because they refer to lifetime
wealth as seen from different ages by the various cohorts.

We choose to normalize everything as of age zero (s = 0), where age zero is
defined in terms of entrance in the labor market.

By substitution of the first order conditions into the lifetime budget constraint
we obtain the following expression for consumption by a representative individual
belonging to cohort ¢ of group g at age a;.

Coglar) = <79_(‘“)> = <1 + 7") T (0)W (0)

Yeg(0) 1+p

Notice that we have imposed the condition that all the cohorts share the same
discount rate. While this is someway arbitrary, we have to remember that: 1) we
cannot directly identify the discount factor from other cohort related effects and
2) the challenging economic problem is to be able to explain cohort differences
in terms of observables. If everything else fails we can always go back and re-
discover the role of discount factors (which play the role of preferences towards
consumerism).

The variable ¥.,(0) is a function of the real interest rate, the discount rate,
the parameter a affecting the curvature of the Utility function and the sequence
(7079(0) ............ fycyg(D)) where D is the age of (expected) death.

The consumption rate is obtained dividing the left and the right sides of the
equation by the value of income at age a;. Given that we have chosen to express
consumption and saving rates in terms of labor income w, 4(a;) (in order to avoid
the endogeneity problems correlated to the introduction of assets), after taking
logs, we obtain

1n<oc,g<at>>:11 1n<%,g<at>>+l 1 1n<1+r>1at+wc’g(o)ﬂnm

wcyg(at) - P)/c,g(o> l -« 1+ p wc7g(&t)

The main message from our simple theoretical model is that we can think of
consumption as a function of age, of cohort dummies, of household characteristics
and of interaction between age and household characteristics. We now look more
thoroughly at the various elements of the previous expression.

e The term = In <77-‘7%> refers to household characteristics at age a; (in
<9

year t) compared to them at age zero (we interpret this as normalized house-
holds characteristics). From this term we could be able to estimate the value
of a.
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e The term [ﬁ In Gi;)} a; picks up the linear contribution of age. Notice
that once we know the estimated o and assuming a value for r we could

obtain an estimate for p.

e The term In ¥, ,(0) is a function of , c, p and the sequence g%,g(o) ....... %vg(D)) .
Potentially this term hides cohort-age interaction if the relevant household
characteristics we focus on show an age profile that is cohort dependent.

e The term In %-‘7@ refers to the ratio of the present value of lifetime wealth
to the value of labor income at age a;. This term as well could exhibit
cohort-age interaction, in the event that the age profiles observed in the
labor market were cohort dependent.

The latter point is fundamental and it is worth spending some time to treat
it more thoroughly.

Suppose that, focusing on a group at a time, we can write the wage process
as a multiplicative function between an age function and a cohort effect (both
specific for that group), analogously to'!

wC,g(at) - :uc,g * gg(at)

where p,, , is a group specific cohort effect and g,(a;) is a group specific polynomial
in age. Then the value of human wealth for cohort ¢ belonging to group ¢ (as
of age zero) HW,,(0) (equal to the present value of lifetime wages under the
assumption of a discount factor equal to zero), could be written as

k=R
HWCyg(O) = lu’c,g * Z gg(ak>

k=0

where R refers to retirement age.
As for pension wealth, we can always express the first pension benefit received
after retirement as a function of the last wage prior to retirement and write

P.s(R+1) = b4 xwy(R)

(where 6.4 is the replacement rate). This approach is very natural when the
law itself, in determining the pension benefits, refers to an average of past wages

1 Analogous results hold if we adopt a functional form where the log of wages is regressed on
cohort dummies and a polynomial in age. In both cases we are able to express Human Wealth
as a combination of two separate age and cohort effects.
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(as in the Pre Amato and Amato regimes). But it can be used also when the
formula used to compute the pension benefit is based on past contributions. If
we assume that retirement age does not change across both cohorts and groups,
different cohorts of the same group will experience different values of 6.4 either
if the rules determining the pension benefit change or because the age profile for
wages changes across cohorts. For instance, let’s suppose that, within the same
group, two different cohorts experience the same value for the wage cohort effect
(t4c4) but the younger one has higher age profile for the first four of the last five
years before retirement (so that the two cohorts share the same final wage). If
the pension benefit is based on an average of the last five years then the younger
cohort will have a higher replacement rate that the older one. Symmetrically, if
two cohorts (of the same group) share the same wage cohort effects and the same
age profiles, but the younger one experience a more generous pension system, we
would observe that the younger cohort has a higher replacement rate. What this
means is that (within the same group) differences across cohorts in the values of
dc4 can be traced directly to differences in pension legislation or indirectly to
differences in the labor market performance.

From this discussion it should be clear that, when comparing across cohorts
(and groups) the generosity of the Social Security system, it is very important
to separate the effects coming from the labor market from those originating from
changes in the rules governing the system. This separation is greatly simplified if
we can show that in the labor market the cohorts’ wage profiles can be separated
into a cohort and an age effect.

Assuming that the last hypothesis is confirmed by the data'?, we can write
pension wealth (as of age zero) as

D D
PW,4(0) = Z Peg(ke) = bcg * Z We,g(R) = Oc g * e g * (D~ R)*gy(R)
k=R+1 k=R+1

This expression summarizes the different forces affecting the value of pension
wealth: the generosity of the system in computing the benefit, combined with
the wage path, (0c4 * 1., * g4(R)) and the time interval between retirement and
(expected) death (D — R).

We are now able to express total wealth (as of age zero) as

k=R
Weg(0) = HC, 4(0) + PW,,(0) = Mg * Z 9g(k) +dcg * (D — R) x g4(R)
k=0

12Gee Appendix B.
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so that the total wealth to labor income ratio becomes

Woo(0)  [SE g5(R) + 60+ (D= R) % g,(R)] (4, +B.,)

We,g(ar) 9q(ar) g(ay)
where

k=R
Ay = Z 9q(k)
k=0

represents the age profile for human wealth (which is common across cohorts of
the same group but differs across groups) and

Beg=1bcg% (D — R) *gy(R)

is the age profile for pension wealth (which differs both across cohorts and groups).
This result allows us to rewrite the natural log of consumption rates for cohort
c of group g, at age a; is year t as

i (Cole) = L (20 [ L (10

B.
+InV,,(0) +InA, +1n [1 + A—g] — Ingy(ar)

g

This result is important because, under the assumption that we can separate
out a cohort and an age profile for wages, we obtain that the effects of the pension
System on consumption rates operate through the ratio of Old to Young Age
Wealth (%) This is the ratio between pension wealth and human wealth, both
computed as of age zero. We will explore more in depth in the next section the
issue of comparison of this variable across groups and/or cohorts that experience
different retirement ages, but the important result of our approach is that changes
in the distribution of wealth along the life cycle affect (log) consumption rates only
at the intercept. This result might appear very strong but is comes just from two
the combination of two hypothesis: 1) that we can separate out a cohort and an
age profile for wages and 2) that agents have a constant information set over the
years for which the estimation is conducted.

The possibility of expressing in just one number the changes of life-cycle wealth
is very appealing because we would have a multicollinearity problem in trying to
separately estimate the marginal effects of human and pension wealth. The two
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variables are in fact very highly correlated, due to the method used to compute
the first pension (which is an average of past wages).

This result also implies that when we estimate the equation for consumption
rates one group at a time, regressing the natural log of consumption rates on
cohort dummies, an age profile, cohort-age interaction and household character-
istics, we interpret the estimated coefficient on the cohort dummies as potentially
explainable by the ratios of pension to human wealth.

Notice that by estimating the previous equation one group at a time we lose
one source of variation but we gain in simplicity because we make the assumption
that differences across cohorts should be explained by differences in the ratio of
Old to Young Age Wealth (%)

At this stage we should think again on the assumption of the life-cycle model
that we have presented. The model, per se, just implies absence of credit con-
straints and no uncertainty. It does not tell us how agents would react to a change
in the environment. The underlying hypothesis that we make is that agents ei-
ther have perfect foresight or they are completely myopic (and hence completely
surprised by a change in Social Security). Under the perfect foresight hypothesis,
agents, when choosing consumption, know (the means) of all the relevant vari-
ables, which in our case are: the wage profile, the pension profile, the structure of
the household etc.'®. Under the complete surprise assumption, agents (cohorts)
just assume that whatever they observe will go on forever. If there is a change in
the environment, they will adapt immediately their information set and assume
once again that the new environment will go on forever. The relevance of those
two approaches will become clear after we talk about the changes in pension leg-
islation that were carried on in Italy in the early 1990’s and that are useful in
identifying the potential source of cohort differences in saving rates.

Notice that the choice of the reference age does not imply assuming that
individuals choose all the path for consumption as of time zero and never change
it thereafter. It is only a reference point and agents are allowed to re-optimize
if new informations are delivered to them. We can always represent their choice
from the standpoint of age zero or of any other age. What is important is that in
the estimation we use only the dataset referring to the years where the information
set is the same.

13We do not introduce general equilibrium conseguences of Social Security.
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7. The Explanatory Variables: Pension Wealth and human
wealth

7.1. Pension Legislation in Italy

Italy has recently witnessed some major changes in the rules governing the public
pension System. In this section we will try to summarize the most important
ones.

In general public pension systems can be organized according to two basic
principle: Pay As You Go and Capitalization. According to the PAYG structure,
an individual pays taxes when working and receives a benefit when retired, without
any specified relationship between the two. pension benefits of retirees are funded
by the social security taxes paid by current workers. It is the law that specifies the
way in which pensions have to be computed. They can reflect past wages, past
contributions or just basic needs. The choice of defining the functions of Pensions
in a PAYG system is mainly political. In this sense it could be difficult to interpret
in pure individualistic terms the effects of such a system. It is not obvious that
workers would perceive social security taxes as forced saving, the returns of which
(plus the capital) will be given back at the time of retirement. Workers know how
much they are contributing and have certain expectations about how much they
will receive at the time of retirement, but those expectations are expectations
about the behavior of the Government. At the end it is the Government that
guarantees the inter-generational contract implicit in a PAYG system.

Typically two kinds of rules have been followed by Governments when choosing
the value of pensions.

The first is named ”wage based method” (metodo retributivo) and the (first)
pension is a function of past wages and years of contribution This rule stresses
more the income smoothing function of social security. In this case the main
function of pensions is to guarantee an income stream that is not too far away
from the one experienced during working life.

The second (metodo contributivo or ” contribution based method”) stresses the
insurance component of social security because links the benefits to contributions,
which could be real or fictitious. It is not necessarily the case that the Present
Value of benefits is equal to the capitalized value of all the social security taxes
paid by the individual during his work-life, but there is a closer relationship be-
tween what is paid and what is received.

In both cases the total amount of resources to be transferred to the elderly are
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given by the total amount of social security taxes collected from those who still
work. Hence both suffer from adverse demographic or economic trends.

Conversely, in a system based on Capitalization, an individual is forced (if the
system is compulsory) to save a certain fraction of its wage, which is administered
by a fund and given back (principal plus returns) at the moment of retirement
(it is normally spread along the years after retirement). The relationship between
contribution and benefits is clear and perceived as such by individuals. Is also
obvious that there is only one way to determine the value of (annual) pensions in
this system. They are equal to the principal (past contributions to the system)
plus interests, divided by the life expectancy at the time of retirement.

From 1968 to 1992 Italy was characterized by a Pay as You Go regime of the
first type, that we call Pre-Amato. In 1992 the first reform was implemented (the
Amato reform), changing slightly some rules governing retirement but still main-
taining the basic Pay as You Go structure of the Italian public pension System.
In 1995 a second reform, the so called Dini Reform was implemented. The Dini
Reform changed the way in which pensions are computed, from a wage based
method to a contribution based method, still maintaining the Pay As You Go
framework. It also provides a temporary regime meant to regulate the retirement
of those who started their working life under the previous regime. The logic gov-
erning the temporary regime is the following: the more an individual has been
working under the previous system, the less his/her pension will be far away from
the one he/she would have gotten under the old regime.

We will now review the basic rules governing retirement under the three
regimes framework, focusing exclusively on Old Age Pensions (Pensione
di Vecchiaia).

Most private sector pensions are managed by the Istituto Nazionale di Previ-
denza Sociale (I.N.P.S.), and, within the latter, by a fund called Fondo Pensioni
Lavoratori Dipendenti (F.P.L.D.). There are some differences between sectors
(pertaining more on the tax side) but the rule governing pensions are basically
the same for the whole private sector.

As for public sector employees, there are two major differences. The pensions
on the State employees age managed (and partly governed) by the Treasury, while
those of the other employees (local public sector employees) are managed (and
partly governed) by an autonomous Institute, the INPDAP. The rules governing
pensions in the two funds are slightly different.
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7.2. Summarizing the changes in pension legislation

Under the Pre-Amato regime retirement age was 60 for males in the private sector,
55 for females in the private sector, 65 for males and females in the public sector.
The Amato reform raised the retirement age for workers in the private sector by
one year every two calendar years starting from 1993. The Dini reform confirmed
the raise but allowed flexibility between a minimum (57) and a maximum age
(65). People retiring early would just be getting lower pensions.

The Pre-Amato regime guaranteed high replacement rates between the last
wage and the first pension (with a maximum of 80% if a worker had contributed
for 40 years). It also benefited workers that experienced steep wage profile at
the end of their working life because of the way the average of past wages (the
Retribuzione Pensionabile) was computed. This was obvious in the case of public
sector workers. The Retribuzione Pensionabile was the last wage, augmented by
18%. But also for private sector workers the averaging, being only on the last five
years before retirement, ended up favoring the steepest carriers. The tendency
to a high Retribuzione Pensionabile was only partially offset by the fact that the
coefficients to use to compute the first pension were decreasing in the value of the
former.

As for indexation, the Pre-Amato regime guaranteed indexation to prices and
to real growth in the manufacturing sector, but it protected more lower pensions
than higher ones.

The Amato reform affected the value of the Retribuzione Pensionabile extend-
ing the number of years over which the average had to be taken. The change was
stronger for younger workers (those who had less than 15 years of work experience
as of 31/12/1992). It also limited indexation to inflation only.

The Dini reform confirmed the rules introduced by the Amato for the oldest
generations (those who had more than 18 years of experience as of 31/12/1995).
It also reduced the value of the pension for those who would start working in
1996. As for the middle generation, those who had already started working as
of 31/12/1995 but had less than 18 years of experience, it introduced a mixed
system that could actually end up benefiting those who would retire under the
temporary regime. As we will soon see this is due to the absence of a upper limit
on both contribution and the benefit.
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8. Estimation under Perfect Foresight

8.1. The model

The starting point is the optimization process described in section. This allowed
us to describe the natural logarithm of consumption rate for any given cohort ¢
belonging to group g at age a; at time t as a function of its age, the real interest
rate, the cohort discount rate, age-zero fixed effects and other potentially relevant

explanatory variables as
147
InV,
() s

] <Cc,g(at)> _ 1 <709 )
n =
We g(ar) 11—« Yeg(0)
B,
+InA;+In |1+ A’ —Ing,(a;)

g

+

where
k=R
Ay = Z 9q(k)
k=0

represents the age profile for human wealth (which is common across cohorts of
the same group but differs across groups) and

Beg="06c4% (D — R) % g4(R)

is the age profile for pension wealth (which differs both across cohorts and groups).

The purpose of our analysis is to verify the effect of pension wealth on con-
sumption rates. From the previous specification should be clear that pension
wealth affects consumption and saving rates through the ratio B;Acﬂ. This is the
ratio between pension wealth and human wealth, both evaluated as of age zero.
Our strategy is to regress (one sector at a time) cohort consumption rates on
household characteristics, age, cohort dummies, an interaction between age and
cohort effects and focus on the explanation of the coefficient estimated on the
cohort dummies.

Before we can actually do that we have to make the values of the variables
fully comparable across sectors. In fact, retirement age has been changing in the
private sector, because the Amato Reform gradually extended it from 60 to 65 for
males and from 55 to 60 for females, while it has remained constant in the public
sector. This would make the values of B;Acﬁ non comparable across sectors.

Hence we need to create a normalized retirement age equal to 60 for males
and to 55 for females. Then we create a variable called ”Old age Wealth”,
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which is equal to the sum of the part of human wealth received after normalized
retirement age and pension wealth. The intuition for this choice is that what
matters in the determination of consumption and saving rates is the ratio of Old
age Wealth to Young age Wealth (the human wealth profiles up to normalized
retirement age), and not the form in which old age income is received. This is
indeed a strong assumption because imposes the condition that future wages and
future pensions are substitutable forms of wealth. The alternative (which we
have tried) would be to treat the two variables separately. But then the above
mentioned problems of multicollinearity emerge. We are not able to estimate
the individual contribution of pension wealth and human wealth to consumption
rates.

If we define R; as our normalized retirement age and Ry, as the true retire-
ment age for cohort ¢ belonging to group g (notice that for the oldest cohorts of
private sector workers Ry = Ry ,), we can write

W.4(0) _ [Ziiéﬁ gq(k) + ZZigf” Gg(k) +beg * (D — Racg) * gg(RZC)}
Wegl(ar) 9gg(ar)
. (Ag + Blc,g + BQc,g)
B 9g(ar)
where
k=R

A=Y a,(k)

represents the age profile for human wealth up to normalized retirement age R;
(which we have defined as " Young age Wealth”). A, is common within a group
but changes across groups, while R, is common across cohorts and groups because
it is a normalized retirement age common across cohorts and groups.

k:R%,g

Bieg = Z 9q(k)

k=R;

is the age profile for human wealth from normalized retirement age to the actual
(as forecasted) retirement age (which potentially is cohort and group dependent)
and

BZc,g = 5c,g * (D - RZC,g) * gg(RZC)
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is the age-cohort profile for pension wealth (again cohort and group dependent).

Old Age Wealth for cohort ¢ and group g is defined as Bi. 4 + Bocg.

It is worthwhile to remember that we are able to write our estimation equation
in such a form because the age-cohort interaction terms observed in the labor
market are not very significative. This means that, for each group, more recent
cohorts enter the labor market with higher wages but have analogous age profiles,
and this implies that consumption rates, ceteris paribus, should not differ across
cohorts of the same group unless there are changes in the generosity of the Social
Security system.

Hence we could rewrite the structural equation as

1H<M> _ 1n<%79(‘“)>+l L 1n<117’>]at+1n\pc,g(0)+1nAg+
p

wc,g(at) l -« Vc,g(o) -«

Bicg + Boc
+In l1 4 M] ~ngy(ar)
AQ

Notice the following;:

e In the public sector the value of Ry., — R; does not change across cohorts of
the same group, because retirement age remained fixed. This implies that,
given our approach, the only within-group across cohort changes in the ra-
tio %g%ﬂ for the public sector are due to changes in the parameter 6.,
which we interpret as the measure of the generosity of the Italian Social Se-
curity system. This also means that from this group we are able to estimate
the true effects of pension wealth on consumption and saving rates.

e In the private sector, within the same sector cohorts differ because the gen-
erosity of the Social Security system has changed and because mandatory
retirement age has been raised. Hence we are not able to separately identify
those two effects for this group. What we can identify is how changes in the
ratio of old age income to young age income have affected consumption and
saving rates.

e Across groups the value of ratio of Old to Young Age Wealth differ also
because the age profiles for wages differ.

We hence proceed in the following way.
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First we estimate the equation for cohort consumption rates using all the
years to which the identification hypothesis apply and then we take the estimated
cohort effects and we regress them on the ratio of old age to young age income,
at different levels of aggregation (within each sector-education group separately,
within each sector separately and pooling all the groups together)'*.

As for the construction of the dependent variable In (S—ZLZ%) we had to use
different values according to the sample object of our study. When focusing on
Males Head of Households, whatever their marital status (full sample) we con-
struct Equivalent Scale consumption, given by the value of consumption divided
by the square root of the number of components of the household, and w, 4(a;)
refers to the net labor income of the head. For the smaller sample (Households
where the Head is married) we used household consumption and w, 4(a;) refers to
the total net labor income of the household. We then computed the natural log
of these variables and thereafter the group average.

We estimate the following equation:

In <M> =my(a;) + X,

!/
wc,g(at) c,g,a¢ * ﬁg + @ x \IJQ + (QC * at) * Py + €cg,t
e where my(a;) is a cubic in age (potentially specific for group g), which
captures the relationship between consumption rates and age coming from
: (1) [ﬁ In (ﬂr;)} a; (the age profile for consumption) and (ii) g4(as) (the
age profile for wages);

e X, ., represents household/worker characteristics, which in the structural

Ve,q(at)
Ye,q(0)
for managers (for the group with college education) and a dummy for blue
collar workers (for the other two groups), the number of income recipients
in the household, the number of dependent children, a dummy if there is a
wife in the household.

equation are represented by In ( > . The control variables are: a dummy

e ® is a vector of cohort dummies, which captures both a common intercept

(corresponding to the variable previously named A,) and the differences in

Bic,g+Boc
cohort values for = ; 2e.9
g

14This is analogous to treating the cohort effects as fixed effects estimated with a measurement
error.
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e (). * a; represents cohort-age interaction, meant to control for factors such
as household characteristics that are age related which could be changing
across cohorts. €. is an index that identifies the various cohorts.

Estimation is then conducted separately for each education-sector group.

From each estimation we obtain a vector of estimated cohort effects ¥,, which
represents the cohort effects that should be entirely explained by the differences
in the ratio of Old to Young Age Wealth (%"%‘1).

In a second stage we regress those estimated fixed effects on the explanatory

variable %HX—BQCLE. Notice that this variables has two components: 1) A, (the

age profile of lgabor income up to the reference retirement age) which is the same
for all the cohorts pertaining to the same group (because we find that there is
not significant evidence of cohort dependent age profiles in the labor market) but
changes across groups (because the age profiles are allowed to differ between, say,
college and blue collar workers); 2) Bj., + Ba., which instead changes between
cohorts of the same group (besides varying across groups).

When we pool the estimated fixed effects for all the groups and regress them on
the explanatory variables we have to allow for differences in levels and slopes(related
both to the sector to which the cohort pertains and to the education that they
have achieved).

We also conduct the estimation at two lower levels of aggregation: 1) for each
education-sector group; 2) for each sector, pooling all the education groups to-
gether. While we clearly loose in terms of significance we want to verify whether
the results that we obtain for the larger sample are confirmed at the lower level
of aggregation.

Finally, we have conducted the estimation for two different samples. The first
one is composed of Males Heads of Households between the age of 20 (25 if College
Graduate) and 60. The second one includes only Households of married couples
(for the same age intervals defined for the head).

We chose to drop from the estimation procedure the most recent and the oldest
cohorts, for each education group, due to the small number of observations that
characterizes them. Hence we will focus on cohorts 2 to 8 for College Graduates
and 2 to 9 for Junior High and High School Graduates.

8.2. Estimating the cohort fixed effects-Males Heads of Households

We have estimated the fixed effects using two different definitions of consumption
rates: 1) equivalent scale consumption divided by individual net labor income;
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2) household consumption divided by household labor income. The results are
similar in the two cases. We will mostly focus on the results that are relative to
the larger sample given that we prefer the individual as our unit of analysis (and
we let Equivalent Scales take care of household’s changes).

8.2.1. Summary of the results

e Public Sector (Table 3)

For College Graduates we do not find evidence of significant fixed effects, but
for the most recent cohort (and only when we don’t consider age-cohort interac-
tion). As for the group of High School Graduates, we find evidence of significant
cohort effects when we do not control for age-cohort interaction (and particularly
for the most recent cohorts). When we control for the latter variable we lose some
significancy on the individual coefficients but we gain some on the whole regres-
sion. Given that the cohort profiles are rising in both cases we feel quite confident
in picking the results obtained under the specification that uses age-cohort in-
teraction (so has to have full comparability with the other cases). As far as the
group of Junior High School Graduates in the public sector we get some evidence
of rising fixed effects, but this result is not robust to the various specifications.

e Private Sector (Table 4)

For the groups composed of College and High School Graduates in the private
sector we find consistent and significant evidence of rising cohort profiles. The
evidence for the group of Junior High School Graduates in the private sector is less
clear-cut. When we do not control for age-cohort interaction we obtain very strong
and significant cohort fixed effects. Instead, when we control for this interaction
we get a higher Adjusted R? but all the coefficients on the cohort dummies and
the one on the age-cohort interaction become not significant. What appears to
happen is that there is some degree of collinearity between the variables. When we
compare the fixed effects obtained including the age-cohort interaction with those
obtained when this variable is excluded, we observe in both cases rising cohort
profiles. This makes us quite confident in using the fixed effects obtained when we
use age-cohort interaction. Notice that the coefficient on age-cohort interaction,
when significant, is negative, indicating that the age profiles of younger cohorts
are flatter.
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8.3. Explaining Fixed effects-Perfect Foresight-Males Heads of House-
holds

The purpose of this paragraph is to estimate the relationship between the esti-
mated cohort fixed effects and the explanatory variables. This implies that we
assume a functional form between the two variables and regress the fixed effects
on the explanatory variables.

The first issue concerns the significancy of the estimated fixed effects. The
general pattern that has emerged is one of rising cohort effects (see Fig.11 and
12). But, as we have previously discussed, we do not find results with the identical
level of significancy for all the groups, neither in terms of individual coefficients
nor in terms of overall significancy. To correct for this effect we will consider
a specification in which the fixed effects are divided by their standard errors
and verify whether the results that we obtain are robust with respect to this
specification of the dependent variable.

The second issue concerns the relationship between the fixed effects and the
explanatory variable. Here two issues are relevant. The first one concerns the
choice of the independent variable. The second one is related to the choice of the
functional form. With respect to both aspects theory might help.

Our theoretical model implies that human and pension wealth affect consump-
tion rates in a very particular way, because, as discussed in the previous paragraph,
after controlling for household characteristics and age, log consumption rates are
just a function of the ratio between Old and Young Age wealth. In other words,
our model implies that consumption rates at normalized age zero differ across co-
horts of the same groups if their ratios of Old to Young Age wealth differ. Cohorts
that expect higher values for BM%QBQC’Q should experience also higher values for
their entry consumption rates. Our model imposes a very particular way in which
(representative) individuals are affected by changes in pension wealth. It is worth
remembering that this is the result of the hypothesis that we can separate an age
an a cohort profile for wages and that the information set remains constant for
the years used in the estimation.

As for the functional form, the theoretical model implies that the estimated
fixed effects should be a function of the log of [1 + Blc%f%g}. Besides this spec-
ification we have tried one where the cohort effects are a linear function of Old
to Young Age wealth. The results do not depend on the specification of the
explanatory variable since the two variables have very close values..

In Figs. 13 and 14 we report the graph of the values for OTYAWR under
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the perfect foresight hypothesis, while in Fig. 15 we have plotted together the
estimated fixed effects and the values for OTYAWR, one group at a time'®. As we
can see there is a general pattern of positive correlation within each group (with
the exception of Group 2 for cohorts 4 and 5) but the relationship between the
cohort effects and the log of one plus OTYAWR does not appear to be linear.

Given the variation across groups we have also estimated the relationship
between the estimated cohort effects and OTYAWR at the education-sector and
sector levels of aggregation.

For each specification that we have estimated the results show that at all levels
of aggregation we get consistent results. The fixed effects are well explained by
raising Old to Young age wealth, and, at the education-sector level of aggregation,
the significancy of the explanatory variable tends to be higher for the groups where
the fixed effects are more significant.

When we pool all the cohort effects and regress them on the log of OTYAWR
we find that dividing the fixed effects by the standard errors affects the overall
significance of the regression and the individual significance of the coefficient on
the ratio of Old to Young age wealth.

When we use the (not corrected) fixed effects and we regress them on education
dummies, sector dummies, interaction terms between education and sector and
the log of {1 + Blc%g&c’g}, we find the following results (see Table 5):

1) the Adjusted R?is quite high (0.76);

2) the log of one plus the ratio of Old to Young Age Wealth is very significant
(t-statistics of 9) and enters with a positive coefficient (as suggested by the theory);

3) lower education groups have lower entry consumption rates (because if
consumption is a function of permanent income and we are comparing at age
zero, we expect College graduates to consume more of their entry wage because
they expect a steeper wage profile).

When we use the estimated fixed effects divided by their standard errors we
find that the Adjusted R?is lower (0.26) and so are the t-statistics on all the
explanatory variables (which in any case remain significant), and the sign of the
correlation between the dependent variable and the ratio of Old to Young age
wealth remains positive.

Analogous results are obtained when we run the regression for the two sectors

15 Groupl refers to Junior High School Graduates in the private sector, Group 2 to High School
Graduates in the private sector, Group 3 to College Graduates in the private sector, Group 4
to Junior High School Graduates in the public sector, Group 5 to High School Graduates in the
public sector and Group 6 to College Graduates in the public sector.
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separately. In this case we also observe that, when going from the not corrected
fixed effects to the corrected ones, the drop in overall significance of the regression
is much smaller for the public sector.

Those results are common across the specifications that use the two definitions
of consumption rates.

We believe that we have enough confidence in concluding that the rising fixed
effects cohort profiles are well correlated with the rising ratios of Old to Young
age wealth. In terms of our theoretical model this implies that: 1) we observe
rising cohort profiles for entry consumption rates (and hence declining profiles for
entry saving rates), after having controlled for a set of variables that affect the
value of consumption rates observed for a given group in a given year; 2) those
rising cohort profiles are ”well explained” by the rising ratios of Old to Young age
wealth.

When it gets to the point of identifying the marginal effect of pension wealth
we have to combine the identification hypothesis (perfect foresight) with the insti-
tutional framework that is relevant for Italy. As previously explained, the Amato
reform of 1992 had different effects on private and public sector workers. Sum-
marizing, for private sector workers the reform gradually raised retirement age of
younger cohorts, while reducing the generosity of the system. For public sector
workers the reform kept retirement age constant but reduced the generosity of the
system and this was more so for younger cohorts.

The implications of the previous conclusion is that using just observations
from the private sector we are not able to identify the effects of pension wealth
alone on consumption and saving rates. What we can instead identify is the ef-
fect of Old to Young Age Wealth on consumption rates. Within a groups the
value of OTYAWR differs because both pension benefits and retirement age dif-
fer. Moreover, for private sector workers, the variation of these two components
move in opposite directions. On the one hand the increase in retirement age raises
the value of human wealth (everything else constant), while the reduction of re-
tirement years and of the generosity of the system tend to decrease the value of
pension wealth. Using our previous specification and focusing on a given group,
By = Z:jg?c’g g4(k) is rising for the most recent cohorts (because R 4 is rising)
while By, g = 8¢,4% (D — Rac ) *gy(Rac) is declining, because both D — Ry, ; and 6.4
are declining for more recent cohorts. When we take the ratio of Old to Young Age
Wealth (remembering that A, does not vary across cohorts of the same group), we
can get rising cohort profiles for OTYAWR because for more recent cohorts the
increase in wealth coming from having to work more years more than compensates
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the decline in pension benefits.

The conclusion is different for the public sector. For this group the reform did
not change retirement age. In term of our previous discussion this implies that
Bioy = z’,jjf;jc’g g(k) is the same across cohorts for the same group (because of the
assumption that we used to write this simplification is that there is no age-cohort
interaction) while Ba., = 0cg * (D — Racy) * gy(R2.) is declining for the more
recent, cohorts.

When we go to the empirical counterpart of our theoretical model our previous
conclusions are only partially confirmed.

In the private sector we observe rising cohort profiles for BM%QBQC’Q in the group
of College Graduates. As for the other two we have a flat portion for the middle
cohorts with overall raising profiles'®. This results seem to explain quite well the
rising fixed effects that we have estimated.

As for the public sector, theory predicts that, if we can separate cohort and
age effects for the same group, we should observe declining profiles of Old to
Young Age Wealth ratios. But when we look at the constructed values for the
latter variables we find profiles that are flatter than those of their private sector
counterparts, but they are still rising. This result is most likely due to some factor
that we have not captured in our wage estimation. If this is the bad side of the
story, the good one is that these mildly rising profiles for %EX—BZCLE are quite well
correlated with the rising profiles for the estimated fixed effects.

Hence what we find is that across all groups where the fixed effects show rising
profiles so do the profiles for Old to Young Age wealth ratios.

Using the estimation coming from the public sector we are able to identify the
effects of changes in pension wealth alone through its effects on the ratio of Old
to Young Age Wealth.

Moreover, for workers in both sectors we are could construct the values for
the consumption rates that would have been observed under a different Social
Security regime (but under the same assumption about forecasting).

8.4. Implications for Aggregate Saving Rates

The main conclusion from the previous paragraph was that Old to Young Age
Wealth Ratio could be a good explanatory candidate for the rise in cohort fixed

15For each group within the two sectors we have regressed the cohort profiles for 1 plus
OTYAWR on an index for the various cohorts and we have found that more recent cohorts tend
to have higher values for the ratio of Old to Young Age Wealth.
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effects in consumption rates. For all the groups we have found a positive relation-
ship between the fixed effects and the OTYAWR cohort profiles. This has been
confirmed when we pooled all the data.

A different problem is to try to capture with high precision such a relationship.
This is first an interesting question in itself, because we are interested in verifying
whether there exist a common functional representation that links the fixed effects
and the explanatory variable. It is also an interesting question for policy purposes.
Given the rise in observed consumption rates (and hence decline in saving rates)
we could be interested in answering the following question: what would have been
the consumption rate profiles that we would have had observed if there had not
been the Amato reform.

In order to obtain this counterfactual aggregate series we have estimated
with FGLS our model of consumption rates including directly the log of 1 plus
OTYAWR among the regressors'’” and imposing that the coefficient of the latter
variables is the same across groups. We allow for age-cohort interaction and we
let the log of 1 plus OTYAWR to enter with a quadratic term, finding evidence
of a concave relationship between the log of consumption rates and the log of 1
plus OTYAWR (see Table 6 ).

Then, using the estimated coefficients from these regression we have computed
both the predicted values for consumption rates (hence using the actual values
for the log of 1 plus OTYAWR ) and the alternative values for consumption rates
that we would have observed if the values of OTYAWR would have remained
those implied by the Pre-Amato regime. From these we have then created (and
compared) the corresponding aggregate series.

The aggregate series obtained form this exercise is graphed in Fig 16. We
can see that in both cases the aggregate consumption rates that we would have
observed had the Social Security Regime not changed, would have been lower than
the one obtained from the predicted values of our estimation.

9. Estimation under Complete Surprise

The logic behind the complete surprise assumption is the following. Agents (in-
dividuals or households) did not expect the reforms of the pension system that
took place in 1993. Hence they formed expectations regarding pension wealth

ITInstead of estimating the cohort effects we have regressed the log of consumption rates on
age, age squared, age cubed, huseholds characteristics, group dummies and the log of 1 plus
OTYAWR.
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and human wealth profiles according to the rules prevailing under the Pre-Amato
regime which should be the relevant profiles to be used in the estimation. This is
the approach followed by most of the literature on the Italian case (see Brugiavini
(1987), Rossi and Visco (1994, 1995), Jappelli (1995)), which could be appropriate
given that they focused on periods prior to 1992.

In this section we will explore the performance of our model when we follow
a similar assumption. This implies that we can both look at the relationship
between consumption rates and OTYAWR both for the period 1984-1991 and
for the period 1991-1993. In the first period we could assume that agents were
forecasting according to the Pre-Amato regime. Considering the period 1991-1993
we would be able to estimate the effects of changes in OTYAWR (coming from
the Amato reform) on changes in consumption rates (after controlling for other
co-variates).

For workers in the private sector the reform had the effect of increasing re-
tirement age, hence increasing the value of human wealth. This implies that, for
given a cohort group, the human wealth profile under the assumption of complete
surprise lies below the one obtained under the assumption of perfect foresight. In
the public sector, given the absence of retirement age effects, the two profiles will
coincide.

As for pension wealth, under the assumption that agents are completely sur-
prised, we get cohort profiles that are rising and that have a shape very similar
to the one of human wealth.

When we look at the profiles for Old to Young Age Wealth ratios (within
each group at a time) we find that (see Figs. 17 and 18), in the public sector,
the profiles obtained under the complete surprise hypothesis lie above the one
obtained under the assumption of perfect foresight (due to the decrease of benefits
for a constant retirement age). Moreover we notice that the profiles are either flat
or downward sloping, which immediately casts some doubts about the chances
of explaining rising cohort fixed effects for the private sector consumption rate
profiles. As for the private sector, the relationship between the profiles obtained
under the two hypothesis is more complex, because of the interplaying of the two
conflicting above mentioned forces. The result is that (for the chosen discount
rate) the profiles obtained under the assumption of perfect foresight lie above
those obtained under the assumption of complete surprise (with the exception of
the older cohorts of Junior High School Graduates) because the increase human
wealth due to a higher retirement age more than compensates the decrease in
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pension benefits!®.

We proceeded in much the same way as we have done in the previous para-
graphs.

We estimated the fixed effects and then we regress the fixed effects on the ratio
of Old to Young Age wealth, controlling for variation in the intercept and in the
slope. The hypothesis of our exercise is that agents have not changed expectations
between 1984 and 1991 and hence that we can estimate the relationship between
the fixed effects and Old to Young Age wealth ratio for this period assuming that
there have not been shocks'?.

Then we verify is there is any evidence that agents have reacted to the change
in expectations (or simply have changed expectation at all). The theoretical
model developed in section 6, under the assumption of complete surprise, implies
that, for the same age-sector-education groups present both in 1991 and 1993, the
change in consumption between the two years can be expressed by the following
(structural) equation

In <M> —In <Cc9—(at)> -1 (%,g(at+2) - ’Yc,g(at)) +

Weg(ars2) We,g(ar) et
n 1 ) 147 ( )+
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where % represent the value for Old to Young Age wealth ratio as seen
after the Amato reform has taken place, from the standpoint of a normalized age
zero agent, and 7, ,(ary2) —, 4(a:) represents the change in other control variables,
between 1991 and 1993 (including age squared). If agents update their information

set they will have non zero values for In |1 + —L"T&‘L} —In {1 4 Bre XQBQC' :

At this stage we stress a final important point. The assumption of complete
surprise implies two separate hypothesis that we are going to test. The first one,
based on the fact that the environment was stable, says that the cohort fixed

Bic,g+Bac

18The fact that the opposite holds for older cohorts of Junior High School Graduates is due
to the concavity of their age profiles. Extending retirement age means getting wages that are
in real terms declining.

9Notice that, according to the assumptions about expectations, we estimate fixed effects
using only the data from 1984 to 1991.
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effects for the period 1984-1991 could be well explained by the cohort profiles for
OTYAWR computed under the hypothesis of complete surprise. The second one
says that the changes in consumption rates between 1991 and 1993, after control-
ling for the other co-variates should be positively correlated with the changes in
OTYAWR.

The results that we have obtained show that the model under the Complete
Surprise hypothesis is rejected.

To summarize the results of the first exercize (regressing the estimated con-
sumption rates cohort effects on OTYAWR):

e in the private sector the fixed effects are rising for all groups while the
Old to Young Age wealth ratio cohort profile is declining for the group of
High School Graduates while for the other groups is quite flat. This implies
that for this sector we get a negative relationship between the explanatory
variable and the fixed effects;

e in at the public sector we find a positive relationship between the fixed
effects and the cohort profiles for OTYAWR but the estimated coefficient
on the log of Old to Young Age wealth Ratio is not statistically significant.

When we focus on the second exercize, regressing the changes in consump-
tion rates on the changes inthe explanatory variables (among which we have the
OTYAWR) we obtain that, after having controlled for age and household char-
acteristics, we do not find evidence that the changes in consumption rates are
positively correlated with the changes in OTYAWR.

10. Conclusions

In our work we have studied the relationship between saving rates and Social
Security with reference to Italy.

In section 2 we have documented the existing literature on the explanation for
the fall in aggregate saving rates, focusing mainly the one that relates to Italy.
This literature, in its macro and micro approaches, finds evidence that a relevant
role in the decline of aggregate (and individual, when relevant) saving rates is
played by the increasing generosity of Social Security. Intuitively, this approach
could be valid for the past but does not seem very convincing when we look at
recent years. In the rest of the study we try to verify the appropriateness of our
intuition.
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We have then proposed an approach that interprets the aggregate series as
the result of the behavior of representative individuals, defined in terms of sex,
education, sector and year of birth (cohort). Using the Bank of Italy SHIW dataset
for the years 1984, 1986, 1987, 1989, 1991, 1993, 1995 we have constructed a quasi-
panel in which we have created representative individuals according to the above
mentioned characteristics. Then we have focused on individuals between the age
of 20 (25 if College Graduates) and 55 (50 if females), working in the private and
the public sector and we have constructed the (sub)aggregate series for saving
rates that would result from their (representative) behavior and we have shown
that such a series shows a decline that, in trend, is not very different from the
trend of the series from National Accounts for the same years.

Then we have shown that our choice of focusing on cohorts is worth the ef-
fort because we have a common pattern across different groups® that show that
younger cohorts have lower levels of saving rates than the previous ones at each
age of their life.

In section 6 we have presented a simple theoretical model that allows us to
think of consumption rates across cohorts differences in terms of variation of a
variable that we have named Old to Young Age Wealth Ratio. This is the ratio of
pension and human wealth that is received after a normalized age (60 for males
and 55 for females) to the value of human wealth prior to that age. It summa-
rizes in one number how the distribution of wealth along the life cycle changes
across cohorts (and groups). This step is fundamental given the collinearity that
exists between human wealth and pension wealth (or between pension benefits
and wages). We have also shown that such a ratio can be simplified if in the wage
equation we can separate out an age and a cohort profile (for each group). Hence
we have verified that this is the case for most groups.

In the Appendix we have also described how recent changes in the Italian
Social Security regime could be used in constructing pension and human wealth.
In fact, we have constructed the two variables under two different assumptions
regarding the capability of agents of predicting the future legislation. Under the
perfect foresight assumption we have constructed the cohort profiles for pension
and human wealth imposing the condition that agents know the rule that would
apply to them according to the Amato Reform of 1992. The effects of such a
reform were to increase retirement age for the public sector and reduce pension
benefits in the private and public sector, particularly for younger generations. We

20 A group is defined in terms of education and sector. We consider three education levels and
two sector.
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have also computed pension and human wealth profiles under the hypothesis of
complete surprise. In this case we assume that agents did not expect the changes
brought about by the Amato Reform and were hence surprised by it.

Then, in sections 8 and 9, we have tested our model under both assumptions.
In each case we have estimated the consumption equation (each group at a time)
imposing that log consumption rates are a function of a polynomial in age, house-
hold characteristics, cohort dummies and age-cohort interaction. According to
our model we have interpreted the estimated cohort effects as functions of the
log of 1 plus OTYAWR and hence we have verified whether the estimated cohort
effect profiles could be explained by the constructed cohort profiles for the log of
1 plus OTYAWR.

We have found that under the Perfect Foresight hypothesis the correlation
between the cohort effects and the explanatory variable is positive and highly sig-
nificant across all aggregations (groups, sectors, education, pooled dataset). This
imply that Social Security is relevant in explaining falling cohort saving rates but
only if we interpret Social Security in a wider sense, in which are included not only
pension benefits but also retirement age provisions. Only under the assumption
that agents forecasted an increase in retirement age we obtain positively sloped
profiles for the log of 1 plus OTYAWR in the private sector.

When we perform the same exercise under the hypothesis of Complete Sur-
prise, we find that the cohort effect profiles for all groups in the private sector are
negatively correlated with the profiles for the log of 1 plus OTYAWR, while for
the public sector we find a non-significant positive coefficient. This result goes
contrary to the previous literature. Under the assumption of complete surprise
(implicitly assumed by the literature that has focused on the Italian case) on one
side we have rising cohort profiles for consumption rates and on the other one we
have dropping (for the private sector) or rising (for the public sector) profiles for
the explanatory variable. It is hence possible that an overall negative correlation
could emerge when we pool all the data (and that is what happens). But the rele-
vant point is that, when we focus on the private sector, in which the cohort effect
are more significantly implying rising cohort profiles, we find always a negative
correlation between the estimated fixed effects and the log of 1 plus OTYAWR.

We have also verified whether agents responded to the changes in pension and
human wealth brought about by the Amato reform and we did not find evidence
of such hypothesis. This in itself does not prove that the Complete Surprise
hypothesis should be rejected. It only shows that agents did not react fast enough
for our data to capture it.
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We have also constructed counter-factual aggregate series of saving and con-
sumption rates assuming that the Amato Reform did not take place’'. These
counter-factual exercises should be taken with care because, given our assump-
tions about the information set, what we can construct using the coefficients
estimated under the Perfect Foresight hypothesis are the values of cohort sav-
ing and consumption rates that would have been observed for an environment in
which expectations did not change for the period 1984-1995. We have performed
such a task in various ways, assuming that the Pre-Amato Regime is the relevant
alternative.

We find that in the absence of the Amato Reform aggregate saving rates would
have been higher.

A. Wage estimation: Age and Cohort Effects

Our discussion has been based largely on the possibility of separating age and
cohort effects in the wage equation®?.

Hence we have tested this hypothesis using two sets of data. The first one
is composed by the average wage of the various sex-education-sector-cohort cells.
The second one collects individual observations. In both cases we controlled for
cohort-age interaction. When we have individual data we can take into account
characteristics over which we could not condition when we created representative
individuals (due to an insufficient number of observations) like the area (North
West, North East, Center, South and Islands ) and the type of job (white collar,
blue collar, manager).

The results that we obtain when using group-cohort averages show signs of
significant age-cohort interaction for males Junior High and High School Gradu-
ates in the public sector, for males Junior High Graduates in the private sector
and for females Junior High and High School Graduates in the private sector.

When we use individual data we find significant evidence of age-cohort inter-
action only for males College Graduates in the public sector, for most cohorts of
males Junior High School Graduates in the private sector, for very few cohorts
of females Junior High and High School graduates in the private sector and for
most cohorts of females College graduates in the private sector. The coefficient

2I'We could have taken any alternative scenario. We use the”No Amato Reform” one simply
because it has been our main identification tool.

22Notice that we do not claim of separately identifying cohort, age and time. Our point is
just to show that the age profiles within the various groups are not cohort specific.
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on age-cohort interaction is negative in all cases but the one for females College
Graduates in the private sector, for which the sign is positive®®.

We have also verified that when dropping the interaction term the explanatory
power of the regressions is affected in only a minor way.

Given the previous conclusions we feel quite confident in concluding that,
particularly when using individual data, there is not much evidence of cohort
specific age profiles .

The following represents the estimating equation when we used individual data
(excluding age-cohort interaction)

Inwj = 50+D;->1<61+Oj>|<52+A;-*63-#52*ajt+ﬂ3*a?t+ﬂ4*a§?t—l—ﬂ5(Dj*ajt)*ﬁ6*ut—|—ejt

where D; is a vector of cohort dummies (less one cohort), O, is a dummy that
has a value 1 for blue-collar workers (or managers if the sample is constrained to
include only College workers), A;- is a vector of area dummies (less one), a;; is
age of individual j at time t and wu; is a common time effect that captures cyclical
effects.

The coefficient on the squared or cubic term for age is not significant for all
groups and when it is not we drop it.

One important point concerns sample selection. We had do choose the age
interval outside which we had to drop observations. We computed the average
starting age for different sex and education groups and given that we wanted
to restrict the sample to individuals attached to the labor market in stable way
we chose to restrict the sample to those who, in each year, are above 20 if Junior
High or High School graduates and 25 if College graduates. This values are slightly
higher than the average starting age computed in the sample but we wanted to
avoid including individuals that are only temporarily attached to the labor market.

Analogously, we had to choose the upper limit of the interval. We conducted
various experiments. First we excluded individuals older than 60 if males and 55
if females (those were the two mandatory retirement ages for Old Age Pensions in
the private sector). Then we excluded individuals older than 60 if males and 55
if females if they work in the public sector and individuals older than 55 (males)
and 50 (females) in the private sector, hence dropping those who were closer than
five years to the mandatory retirement age.

The results from log net wage estimation at the individual level are reported
(only for males) in Tables 7 and 8.

23 A negative coefficient means that for more recent cohorts an extra year of experience in-
creases labor income by less.
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B. Construction of Pension Wealth and Human Wealth

The estimation of the present value of net labor income for each cohort requires
knowledge of future and past wages for each representative agent and group. We
have data for seven years and informations only on net wages at the individual
level. To compute the Retribuzione Pensionabile we need gross (of income and
social security taxes) wages. The amount of informations we have and the struc-
ture of our data direct our research. In the next paragraph we explain how we
construct the entire life profile for (net and gross) wages, starting from the ob-
served value for an individual in a given year. In a following paragraph we will
explain how we went from net to gross wages.

It is important to notice that the results obtained at this stage will drive all
the subsequent steps. The present value of net labor income and the present value
of pension income can be obtained only if we know the age profile for wages (net
and gross) for each individual agents (or cohort).

B.1. Constructing Pension Wealth and Human Wealth Profiles

In the previous section we have described our wage estimation. To compute the
present value of labor income and social security benefits we need the full (net
and gross) wage life path for each individual. We have constructed such a path
applying the estimated age coefficients to the individual observed wage, obtaining
a foreward and bacward series. Once we have obtained the whole life-cycle profile
for each individual (under the two different assumptions regarding retirement age),
the task of computing the variable human wealth (as of age zero) is quite simple
because we just take the present value of the whole series (for each individual)
applying a discount rate equal to 10%.

The computation of pension wealth is a complex task. The first problem
arises from the fact that the Retribuzione Pensionabile used to determine the first
pension is based on gross wages, which are not available in our dataset. Hence
we had to construct them doing a sort of reversed income tax computation. The
problem is that the income tax schedule is not linear, but progressive. This implies
that the average tax rate is not independent from the (observed) net wage.

To assign individuals to their true income tax bracket, for every year in the
dataset and every individual, we started from the declared net wage and assigned

241f this were not the case than we would simply divide the observed net income by (1-average
tax rate) and we would get gross income.
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the individual to the tax bracket that would be appropriate if the net wage and
the gross wage would coincide. Then, using the information on the household,
we computed the resulting due tax and net income. If net income resulting from
this computation was different from the observed net income we reassigned the
individual to a higher tax bracket. This went on until the computed gross income
was be consistent with the observed net income and the tax schedule. Then, to
compute gross wages net of Social Security taxes we just divided the observed
net wage by one minus the average income tax rate. Finally we took account of
social security taxes and we obtained true gross wages. With these at hand we
did the same as for net wages. We estimated an equation for log gross wages using
individual and cohort data. Then we applied the coefficients on the ”observed”
gross wage coefficients and we obtained the whole (predicted) life path for each
individual. This was then used to compute the first pension. Once we have
the first pension we apply the indexation mechanisms and the rules that fix a
maximum and a minimum to pension benefits and we get the whole series of
pension benefits up to expected death. Then we take the present value of such a
series using a discount rate of 10% per year and we obtain pension wealth (as of
age zero).

The choice of doing these computations at the individual level rather than at
the cohort level is due to the presence of non linearities in the formula used to com-
pute pensions. Allowing the greatest amount of diversification among individuals
can be useful in the identification process.

Once we have the individual value for pension and human wealth for each year
we put together all the years in which a cohort appears and compute their average
value for each age-sex-education-sector group (using sample weights).

The results of these computations are presented? in Figs. 19 to 22.

We discuss the results differentiating between private and public sector work-
ers. We will focus only on the full sample (where we look just at males head of
households and we do not distinguish between married and singles) because only
by looking at them we can really understand the changes at the individual level
following from the reform of the pension system.

2’Note that in every graph it is better to disregard the first and the last cohort because
the number of individuals used to compute the average is quite low (in general less than 15
observations).
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B.2. Private Sector Workers
B.2.1. Pension Wealth

Similarly to what we have done for wages, first we have computed the value of
pension wealth at the individual level and than we have computed its average
value for every age-sector-education group. We have taken the standpoint of a
deterministic model and hence we have assigned to individuals the expected age
of death as given by the Italian Statistic Institute (74 years for man and 80 years
for women). We do not allow for differences across cohorts in expected life-span.
This might slightly underestimate pension wealth for more recent cohorts, if their
life will turn out to be longer.
We have computed pension wealth under different assumptions.

e Identification Assumption: Individuals forecast according to the
Perfect Foresight Hypothesis (which include the Amato regime for
those who retire after 1993)

Under this assumption we have estimated pension wealth for those who retired
prior to 1992 according to the Pre-Amato regime while for those who retired after
that year we have applied the temporary and permanent regimes introduced by
the 1992 Amato reform. We do not consider the possibility that agents forecasted
according to the second reform that took place in 1995 (the Dini reform), given
that the last dataset was collected in the same year.

e Identification Assumption: Individuals forecast on the basis of the
existing regime: Pre Amato from 1984 to 1991 and Amato in 1993.

The real issue is whether agents would be able in 1984, 1986, 1987, 1989, 1991
to forecast changes that occurred in 1992 and 1995. Hence we also estimated
pension wealth as if there were no reform. This will be useful when estimating
the model under the assumption of myopic behavior, which means that from 1984
to 1991 agents forecasted pension wealth according to the Pre-Amato regime and
where completely surprised by the Amato reform of 1992. In this case we have
to use only the years to which the identification assumption pertain: 1984-1991
for the Pre-Amato period, 1993 for the Amato reform. For now we just want to
stress the differences between pension wealth as estimated according to the Pre-
Amato regime (agents do not forecast the reform) and pension wealth as estimated
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according to the combination of Pre-Amato and Amato regimes (agents forecast
taking into account the reform).

Fig. 19 compares the cohort profiles for the present value of pension benefits
obtained under the assumption of, respectively, Perfect Foresight and Complete
Surprise.

For the private sector, pension wealth, as computed according to the Pre-
Amato regime (corresponding to the complete surprise hypothesis), is always
higher than pension wealth computed according to the combination of Pre-Amato
and Amato (corresponding to the perfect foresight assumption). This is due to
various factors: 1) for the private sector retirement age is higher under the Amato
regime and hence the number of years during which a person receives the pension is
lower?%. The effect is higher for the younger cohorts because they are the one that
will retire at 65; 2) the formula used to compute the ” Retribuzione Pensionabile”
is more generous under the Pre-Amato regime. Then, within the Amato regime,
it is more generous for older cohorts (more than 15 years of working experience
as of 31/12/1992); 3) indexation is more generous under the Pre-Amato regime.
The fact that retirement age in the private sector is increased by the reforms and
that the ” Retribuzione Pensionabile” is lowered also explain the declining portion
of the cohort profile when we assume perfect foresight. Under both assumptions
we see that after the profile has reached the bottom, it starts increasing again.
This is due to the fact that for more recent cohorts retirement age has reached
the upper limit and -keeping this constant- younger cohorts are more productive
than older ones.

The gain in productivity is quite evident when we observe the cohort profile
under the Pre-Amato regime for the Junior High Graduates group, in both sectors.
Pension wealth raises constantly and, given that there are no changes in legislation,
this is due to higher productivity which is then translated into higher wages and
hence higher pensions.

For workers in the private sector that have completed High School we can
observe that the cohort profile under the Pre-Amato regime is not constantly
rising. Particularly we can see that cohort 4, 5 and 6 show a very small decline
in pension wealth (compared to previous cohorts).

As for College workers, we have more variability, still with an overall raise of
the cohort profiles under the Pre-Amato regime. The wider variability in this case
is mostly due to the lower number of observations in each year.

26Note that the Amato reform increased retirement age by one year every two calendar years
starting from 1995.
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B.2.2. Human Wealth

We have constructed the values of this variable according to the same identification
assumptions used for pension wealth: ”perfect foresight” and ” complete surprise”.
In Fig 20 we compare the two profiles and we observe that the human wealth
cohort profiles under the complete surprise assumption are below the profiles
obtained under perfect foresight, for every cohort (but the first one, which is not
touched by the Amato reform) and every educational group.

Particularly for the Junior High School and College Graduate groups we can
see the importance of raising cohort effects.

B.3. Public Sector Workers

For public sector workers the Amato reform did not affect retirement age, which
remained constant at 65 for both males and females. It is true that in this sector
there have been incentives and ways to obtain early retirement, but we choose to
stick to the general rule for Old Age Pension. The absence of a retirement age
effect is such that, at the individual level, the stream of pension benefits tend to
follow closely the life path for wages. And this is particularly true for the oldest
cohorts because the Pre-Amato regime based the computation of the first pension
on just the last wage.

B.3.1. Pension Wealth

When we compare the profiles obtained under perfect foresight with those corre-
sponding to myopic expectations Pre-Amato scenario (Fig.21), we find that the
Amato reform had the effect of lowering the value of pension wealth for all the
cohorts to which it applied. For a constant retirement age, all cohorts would
have been better off under the Pre-Amato regime. The spread between the two
is a function of the steepness of the wage age-profile. The steeper is the latter
and the more effective is the drop coming from having to use an average of past
wages as opposed to just the last wage. Within each education group the effect
is stronger for more recent cohorts because for them the average is taken over a
longer period?”.

2TThis seems to be contradicted by the graph for Junior High School, where for recent cohorts
the spread is reduced. But this is due to year effect and not to the reform. We have to remember
that the two series are used using different years. For the perfect foresight case we used all the
years in the dataset. For the complete surprise case we used only the years from 1984 to 1991,
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Taking into account all this, we can conclude that under both scenarios we
have a clear pattern of raising pension wealth, for every education group.

B.3.2. Human wealth

Given that retirement age does not change and that we think in terms of partial
equilibrium, the human wealth profiles are not affected by the reforms (Fig. 22).

Human wealth cohort profiles are raising for the lowest education groups. The
only cohorts that do not seem to be doing better than the immediately preceding
ones are cohort 9 for Junior High, and cohort 2 and 5 for High School. These
results for Junior High Graduates confirm those obtained from the estimation of
net wages, but for cohort 10, which has a lower ”Entry Wage” than cohort 9 but
experiences a higher value for human wealth. As for High School Graduates, the
evidence of cohort effects from net wages is less decisive. None of the cohorts has
significant ” Entry Wage” effects and this is probably reflected in the flatter portion
of the human wealth profile. The cohorts for which is stronger the evidence of
significant ”Entry Wage” effects (cohort 7 and 8) are also the one for which the
human wealth profile shows an increase in steepness.

We notice two things that are important in our identification strategy.

e Under perfect foresight the path of pension wealth for public sector work-
ers has a shape that resembles very much the shape of the human wealth
profile. This would cause collinearity and would make extremely difficult to
disentangle the effects of the two variables on the cohort effects. For pri-
vate sector workers (combined with the assumption of perfect foresight) the
Amato Reform affects the two variables in opposite ways, reducing pension
wealth and increasing human wealth.

e Under complete surprise, for public sector workers, the only effect of the
Amato reform is to decrease the value of pension wealth. This could help
in explaining the variation of age zero cohort fixed effects between 1991 and
1993 (before and after the reform).

given that the Amato reform was implemented in 1992.
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Table 1. Males Pulic Sector-SavingRates

ColegeGraduates High SchodGraduates | Junior HighSchoolGraduates
Age -.016855 .0064563 .0387736
(.0401485) (.0242149) (.019238)
AgeSquare .0004716 -.0009574 -.0017989
(.0024514) (.0013101) (.001121)
AgeCube -5.43=-06 .0000148 .0000183
(.000014) (.000@06) (.000a8Y
Cohat3 -.1028095 -.0884633 .0729315
(.098B73 (.071232) (.0691963)
Cohat4 -.0493048 -.2576866 -.0671068
(.1298336) (.086554) (.083%08)
Cohat5 -.0641521 -.2804531 -.1606418
(1434428 (.102818) (.099a01)
Cohatt .0198227 -.3152613 -.2619685
(.16886) (.118%87) (-124877)
Cohat7 -.1543298 -.3081918 -.2837126
(.1873116) (.1348107) (.130387)
Cohat8 -.3769796 - 4130473 -.2286282
(.204716) (.1472314) (1142433
Cohat 9 n.a -.449918 -.2951421
(.1588751) (.153%69)
Urate -.0183412 - 1417412 -.0022934
(0.52043 (.035265) (.033817)
Intercept 1.407606 1.579383 1.11494
(.2592838) (.1912375) (.1725366)
Adj-R2 0.098 0.3483 0.2178
Numberof Obs. 43 50 51
Dependent Saving rate Saving rate Saving rate
Variable

Note: Standarétrrors are inparenthesis.
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Table 2: Males Private Sector-SavingRates

Cal egeGraduates High SchodGraduates | Junior HighSchoolGraduated
Age 0125321 .0222383 -.0111934
(.032276) (0167272 (.0103773)
Age Square -.0011884 -.0018225 .0004378
(.00207) (.0009111) (.000339)
AgeCube .0000213 .0000273 -9.32-06
(.000aB81 (.000a52) (9.42e-06)
Cohat3 .1183549 -.087025 -.0866492
(.0965L75) (.058®m44) (.0360109)
Cohat4 .0619545 -.1354546 -.1561929
(11170725 (.070378) (.0436737)
Cohatb 1425127 -.2165198 -.2351573
(11397272 (.0831173) (.051%47)
Cohat6 .082121 -.2973639 -.2529834
(11636175 (.0964468) (.059841
Cohat7 .0431078 -3101313 -.2747509
(.182989) (.1094776) (.0679182
Cohat8 .0025584 -.3624817 -.3319552
(199802 (.1196317) (.074277)
Cohat 9 na -527473 -.4035976
(11291721 (.0801364)
U.rate -.10506 -.044379 -.0314608
(.050%8B47) (.0284166) (.0176292)
Intercept 1.115322 1472744 1.458928
(.230%557) (.144849) (.0898558)
Adj-R2 0.0922 0.3054 0.4475
Numberof Obs. 44 51 51
Dependent Saving Rate Saving Rate Saving Rate
Variable

Note: Standarétrrors are inparenthesis.
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Table 3: Males Pulic Sector-Estimation of Cohort Effects-PerfectForesight

D

ColegeGraduates | High SchodGraduates| Junior HighSchoolGraduates
Age -.0137799 .2148233 -.0102323
(1342298 (.1401807) (171591
AgeSquare .0010749 -.0021884 .0024621
(.0024045) (.002%671) (.002@55)
AgeCube -.0000187 1.82-06 -.0000443
(.000@338) (.000@13) (.000Q163)
Numberof Income -.0281357 .2514866 .2182892
Recipients (110141 (1119263 (.1648)66)
Manager -.3776298 na n.a
(.:1600097)
Blue Callar na 1361075 -.1622856
(.200@®57) (.099%85)
Numberof Dependent -.0885093 -.16958 -.1580736
Chibren (.0714412) (.079801 (.0756723
Wife .20403 07524 -.0578584
(.1450886) (.1626517) (.1978417)
Cohat3 .0070837 9177184 .027544
(.476535) (.505128) (.6376558)
Cohat4 -.0046536 1.667858 .2465062
(.86975) (.928357) (1.19787)
Cohat5 .0213822 2.240083 4214961
(1.18%73) (1.284939) (1.664349)
Cohat6 .0097383 2.687619 5783557
(1.425459 (1.569966) (2.048141
Cohat7 .1069087 3.031092 .6763941
(1.58874) (1.797728 (2.34853
Cohat8 .3351706 3.348966 .6687586
(1.676726) (1.951537) (2.546385)
Cohat9 na 3.525547 .8083667
(2.04%4) (2.656702)
Age*Cohatindex .0015607 -.0211419 -.0042265
(.014%607) (.013708) (.0177766)
Intercept -.3628732 -4.136206 -.9251452
(1.691386) (2.08366) (2.780017)
Adj-R2 0.4209 0.3901 0.5554
Numberof Obs. 413 50 51
Dependenvariable | Log of Equivalent Scale Log of Equivalent Scale  Log of Equivalent Scale
Consumption Rate Consumption Rate Consumption Rate

Note: Standarérrors are inparenthesis.
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Table 4: Males Private Sector-Estimationof Cohort Ef cts-PerfectFor esight

D

ColegeGraduates | High SchodGraduates| Junior HighSchoolGraduates
Age .3784848 .3588774 .080799
(.1557862) (.1305717) (.0823%28)
AgeSquare -.0036898 -.0026864 -.0007736
(.0026235) (.001™4) (.0010757)
AgeCube -7.26e-06 -.0000123 6.0%-07
(.000@53) (.000@51 (.000Q14)
Numberof Income 187352 -.1036367 .230429
Recipients (192899 (.1153108) (1672609
Manager -.0648741 na n.a
(1734659
Blue Collar na .0532012 2475024
(.163Q07) (.1917865)
Numberof Dependent -.1522795 -.1998496 - 1768672
Chibren (.083F63) (.056279) (.0808785)
Wife -.117388 .5934118 -.1660683
(1811127 (11653181 (.2826839
Cohat3 1.433037 1.487054 .299038
(.5373463) (146148822 (.3181817)
Cohat4 2.668564 2721787 .597427
(9904699 (.8717885) (5919()
Cohats 3.663719 3.788401 .8823623
(1.354677) (1.21103) (.8121058)
Cohat6 4.450949 4.661533 1.078969
(1.634488) (1.475266) (.9956339)
Cohat7 4.970748 5.301921 1.291859
(1.82371) (1.674889) (1.13Mm95
Cohat8 5.310649 5.76243 1.431303
(1.931977) (1.81(84) (1.224324)
Cohat 9 na 6.167683 1516727
(1.888165) (1.265327)
Age*Cohatindex -.0445732 -.0385558 -.0070288
(.0171802) (.0129129) (.0088038)
Intercept -5.614822 -6.244198 -2.206852
(1.953141 (1.920865) (1.321492
Ad-R2 0.4146 0.8070 0.8017
Numberof Obs. 44 51 51
Dependentariable | Log of Equivalent Scale Log of Equivalent Scale  Log of Equivalent Scale
Corsumption Rate Consumption Rate Consumption Rate

Note: Standarérrors are inparenthesis.
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Table 5: Males Al | Groups-Cohort Ef ectson Explanatory Variables Perfect For esight

AT Groups AT Groups
Log OTY AAR 355.4616 3175171
(37.51849 (95.3403)
PublicSector -.4129868 4093774

(.3916159) (.99367)
High SchodGraduates -9.202129 -7.962547
(.9241126) (2.344805
ColbgeGraduates -12.57544 -10.70283
(1.273878) (3.23284
PublicSector*HighSchoolGraduates 7.549035 6.329615
(.977985 (2.481533)
PubicSector*Collegesraduates 4.2592 3.173115
(.6254016) (1.58668)
Intercept -9.631858 -9.317001
(.9166567) (2.32387)

Adj-R2 0.7641 0.262
Nurmberof Obs. 46 46
Dependeriariable CohatFixedEffects | Weghted (bythe standard
er rors)CfobrggtFixed
E

Note: Standarétrrors are inparenthesis.
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Table 6 Males AllGroups

All Groups
Age -041383
(.0B7631)
AgeSquare .00B582
(.00292)
AgeCube -0000%2
(4.482-06)
Numberof IncomeRecipients 0521853
(.04 ®H)
Manager -.3286%4
(.085649)
Numberof DependentChildren -163174
(.0196815)
[ Wife 211913
(.0515192)
Group2 -107889
(.0®5%7)
Group3 030062
(:107698B5)
Group4 048771
(.0302571)
Group5 -0755%2
(.051646)
Group6 -117924
(.0N6688)
Log OTYAWR 3704222
(9.60733)
Square.og OTYAWR -418%56
(1093206)
Age*Cohortindex 005246
(.0M33F7)
Age*Cohort Index*Group2 -0011Q7
(.0m5m®)
Age*Cohort Index*Group3 -0007¥4
(.00662)
Age*Cohort Index*Group4 -001388
(o424
Age*Cohort Index*Group5 .00@049
(.0M5474)
Age*Cohort Index*Group6 .00®314
(.00D7986)
Intercept -922352
(206122
Loglikelihood 3195087
Nurmberof Obs. 290
Dependeniv/ariable Logof (Equivalent Scae)
Consumption Rate

Note: Standardtr rors are irparenthesis.
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Table 7: Males PulicSector-Logof NetW ages

ColbgeGraduates High SchodGraduates | Junior HighSchoolGraduates
Age .0192163 .0381413 .0350246
(.003%19) (.0094727) (.006282)
Age Square na -.0005177 -.0004682
(.0001977) (.0001338)
AgeCube na na na
Area? -.0414541 -0473714 -.0020835
(.052365) (.030%9) (.0273%69)
Area3 -.0327131 -.0296818 -.0188404
(.0552004) (.032@878) (.0278986)
Aread -.1143948 -1225811 -.0817291
(.051368) (.0306161) (.028146)
Areab -.0979358 -.1379989 -.1156504
(.056003) (.035248) (.0347057)
Manager 4101354 na na
(.048886)
Blue Collar na -1169717 -.1931744
(.037672) (.0178172)
Cohat 2 -.0193609 .0392605 -.047521
(.1051049 (.0801883) (.065%8B37)
Cohat 3 -.0276743 .0800477 -.0062095
(.106559) (.079971) (.0566564)
Cohat4 .0973573 .1044831 .0363369
(.1121068) (.090Q114) (.0583897)
Cohat5 .1469033 .0699301 1163352
(.1258347) (.0945599) (.0638088)
Cohat 6 .1867857 .1094805 1657013
(.129@33 (.097397) (.0674%)
Cohat 7 .1640385 .1908446 2311799
(.1406776) (100273 (.0717285)
Cohat 8 .1064572 .1981194 .2915384
(.1501808) (11104619 (.081®63
Cohat 9 -.1489575 .1538456 .3078689
(.2511085) (.1151937) (.0963F93)
Cohat 10 na 1279997 .2326103
(.1533168) (.153%03)
U.rate .0705033 -.0155403 -.0275824
(.041878) (.023%84) (.018156)
Intercept 9.658632 9.341286 9.322329
(1716403 (.1357741) (.1078318)
Adj-R2 0.30 0.1573 0.1574
Numberof Obs. 1063 2271 2405
Dependent Log of Real Net Log of Real Net Annual) Log of Real Net Annual)
Variable (Annual)Wage Wage Wae

Note: Standarérrors are inparenthesis.
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Table 8: Males Private Sector-Logof Net Wages

ColbgeGraduates High SchodGraduates | Junior HighSchoolGraduates
Age .0698378 1273706 .0437679
(.0143096) (.016626) (.0051614)
Age Square -.0009615 -.005386 -.0007767
(.0004107) (.0009199) (.0001115)
AgeCube na .000081 na.
(.0000162)
Area? -.1529305 -.1049044 -.0772598
(.046439) (.0211169) (.01333)
Area3 -.0485079 -.0907516 -.0812546
(.0465332) (.0186196) (.0136341)
Aread -.2055662 -.2247091 -.2626822
(.0526701) (.020%53) (.015364)
Areab -.1677483 -.1990446 -.2877594
(.0543115) (.030349) (.037849
Manager .3393984 na na
(.0401782)
Blue Collar na -.2315021 -.2521247
(.020829) (.011992)
Cohat 3 .0812977 1172824 .0586685
(.09129) (.073897) (.035%76)
Cohat4 .0394465 .168034 .0823853
(.099385) (.07336) (.0354324)
Cohat5 .2220611 .1484543 .1082699
(.1175306) (.081%4) (.0391641)
Cohat 6 .2961728 1337141 .1205971
(.131856) (.0849153) (.044375)
Cohat 7 4663878 .1288794 .1200127
(.151%85) (.087331) (.0454348)
Cohat 8 4878311 .1587496 .1323545
(156343 (.090366) (.049624)
Cohat 9 .3742283 .2032076 .1649659
(.1750775) (.0943B09) (.0631724)
Cohat 10 na 1525304 1530174
(.105993) (.0625451)
U.rate .0781055 .0334454 .0011863
(.029808) (.0137141) (.010213)
Intercept 9.198364 9.015619 9.434808
(1184171 (11288134 (0713671
Adj-R2 0.34 0.35 0.214
Numberof Obs. 1256 5978 10782
Dependent Log of Real Net Log of Real Net Annual) Log of Real Net Annual)
Variable (Annual)Wage Wage Wage

Note: for the PrivateSectome cut thesampleat theageof 55andhencecohort As theoldestone.

Note: Standarétrrors are imparenthesis.
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Fig.11:Males Public-Fixed Effect from Consumption Rates, P.F.
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