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ABSTRACT

Using a representative sample of Italian investors, we measure the uncer-
tainty of social security benefits by eliciting for each individual the subjective
distribution of the replacement rate as a summary indicator of pension un-
certainty. We find that pension uncertainty varies across individuals in a way
that is consistent with what one would expect a priori, given different infor-
mation sets and pension schemes. In particular, individuals who are a long
way from retirement, and thus face more career uncertainty, report more
subjective pension uncertainty. Since expectations reveal information about
people’s understanding of pension reforms, our findings suggest that they
should also be an important determinant of how people respond to reforms.

INTRODUCTION

As a reflection of the still incomplete process of pension reform and of the nature
of the reforms adopted, there is a widespread belief that for the citizens of most
industrialized countries, pension entitlements have become much more uncertain
than in the past. It is fair to say that even an informed worker can find it difficult to
estimate her pension benefits at retirement.

The long-term nature of pension arrangements makes it all the more difficult to predict
what the eventual pension will be, particularly for younger people. Their longer time
horizons mean that young people are more subject to fundamental sources of pension
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uncertainty, which occur particularly in countries such as Italy, where future benefits
will be closely linked to contributions.

The first source of uncertainty is based on the reforms already undertaken, which
have resulted in lower public pension coverage, and also, and by design, in greater
benefit uncertainty: future pensions will reflect idiosyncratic income uncertainty dur-
ing a working life, future fluctuations in aggregate GDP growth, and population-wide
survival rates. The second source of uncertainty lies in the reforms that have still to be
introduced, because the reform process is incomplete. Being unable to predict pension
benefits can be of first-order importance to consumer welfare, particularly if percep-
tions of the true uncertainty are biased, and not sufficient action is taken to buffer
against future risk of exhausting lifetime resources. Thus, understanding how much
uncertainty people perceive, whether what is perceived is consistent with reality, and
how individuals respond to this uncertainty are issues of primary relevance.

In this article, we investigate these issues, focusing on the first two, in the context
of the Italian economy. We perform our analysis in three steps. In a first step, we
simulate pension benefits according to the Italian pension rules and show that un-
der realistic assumptions pension uncertainty can be summarized by uncertainty
about the replacement rate. The simulations show that replacement rate uncertainty
is higher for young workers and for workers with more uncertain incomes such as
the self-employed. In the new regime in which pensions are tightly linked to con-
tributions, demographic and aggregate income uncertainty are also associated with
higher pension uncertainty.

In the second step, we rely on the 2006 Unicredit Customer Survey (UCS), which
covers a representative sample of its clients. Since Unicredit is one of the two leading
Italian banks and has over 5 million customers, the sample is also representative of
the Italian population with a bank account.1 The survey asks for detailed information
on income, assets, and demographic variables and, quite uniquely, elicits the sub-
jective probability distribution of the replacement rate (the ratio of the first pension
to the final year’s income) for each individual in the sample. We rely on subjec-
tive distributions to quantify the amount of uncertainty about future pensions that
working-age individuals perceive and construct, for each household, the expected
replacement rate, and the standard deviation of the replacement rate. Our simple
elicitation method of subjective probabilities delivers a high response rate (92 percent
of the eligible sample). We find substantial heterogeneity in the expected replacement
rate, ranging from 20 percent to the maximum 100 percent, with a sample average of
67 percent. There is also considerable uncertainty about the replacement rate: the sam-
ple average of the standard deviation of the subjective replacement rate is 20 percent,
with considerable differences across sample participants.

In the final step of our analysis, we show that subjective uncertainty varies across
individuals in ways that are consistent with what one should expect a priori, on

1 According to the Bank of Italy Survey of Household Income and Wealth (SHIW), 85 percent
of households have a bank account. In the Appendix (Table A2), we show that if we compare
UCS and SHIW respondents with bank accounts, we find that the two samples are quite
similar in terms of demographic characteristics (age, gender, education). See also Alvarez
et al. (2012) for further evidence on UCS and comparison with SHIW.
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the basis of observable characteristics (such as age and occupation) and different
pension schemes. We find that individuals a long way from retirement, and thus
facing more career uncertainty, report more pension uncertainty, and that people with
higher income uncertainty are more uncertain also about pension benefits. Income
uncertainty is one of the main sources of pension uncertainty in a contribution-based
system (such as the one implemented in Italy in 1995). Therefore, our findings reassure
us that people are likely to be aware of the uncertainty they face, a necessary condition
for them to be able to respond to it.

This is not the first study to measure subjective pension uncertainty. Manski (2004)
and Dominitz and Manski (2006) use telephone surveys to measure probabilistic
beliefs about pension benefits, while Delavande and Rohwedder (2008) rely on an
Internet survey to elicit the subjective probability distributions of pension benefits.
Despite the different survey techniques, these studies also find substantial hetero-
geneity in expected benefits, and large uncertainty. However, unlike our case, they
do not relate pension uncertainty to the uncertainty that people should perceive. In
addition, our survey provides detailed individual characteristics and measures of
income uncertainty.

More generally, our article contributes to a promising avenue of research that
embeds questions on preference traits or beliefs in general surveys, such as Scheubel
et al. (forthcoming). In the context of pension uncertainty, some recent empirical
studies find that subjective pension expectations are related to individual decisions.
Liebman and Luttmer (2012) and Delavande and Rohwedder (2011) study the effect
of pension uncertainty on, respectively, labor supply, and portfolio choice; Bottazzi
et al. (2006) relate subjective point expectations of replacement rates to private wealth
accumulation. Our findings that people’s expectations contain information about
their understanding of pension reforms suggest that these expectations should also
be an important determinant of how people respond to reforms. Insofar as these
responses are an intended component of the reform (e.g., an increase in private
retirement saving), examining people’s expectations is one way of assessing a
relevant component of the success of the reform.

The article is organized as follows. The “Pension Uncertainty in Italy” section de-
scribes the Italian pension system and highlights the sources of uncertainty about
future social security benefits. The section “The Subjective Probability Distribution of
the Replacement Rate” presents data on individual subjective distributions of replace-
ment rates, and the “Regressions Analysis” section provides evidence on the extent of
heterogeneity in respondents’ beliefs about pension entitlements. The “Conclusions”
section concludes.

PENSION UNCERTAINTY IN ITALY

Until the early 1990s, the Italian social security system featured high replacement
rates, earnings-based benefits, indexation of pensions to real earnings and the cost
of living, generous provision for early retirement, and a large range of social pen-
sions (i.e., old-age income assistance). As a result, the ratio of pension benefits to
GNP reached almost 16 percent in 1992, the highest value among the industrialized
countries (Brugiavini, 1999).
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The high pension benefits burden on the state budget prompted several reforms,
implemented between 1992 and 2008. The main features of these reforms were an
increase in the retirement age and the minimum years of contributions for pension
eligibility, abolition of seniority pensions for all those who entered the labor market
after 1995, and a new formula to compute pension benefits.

As of 2009, workers are classified in three regimes, according to the number of years
of pension contribution at end 1995. A defined benefit formula applies to those with
18 years or more of contributions in 1995. We term this formula the “earnings model”
and the workers to whom it applies as “old.” Table 1 shows that for this group,
pension benefits are proportional to the average of the last 10 years of earnings (15 for
the self-employed) before retirement, with an accrual rate of 2 percent for each year
of contribution.

A notionally defined “contribution model” applies to those who entered the labor
market after 1995 (“young”). For this group, benefits at retirement bN are proportional
to lifetime contributions (rather than earnings). These are capitalized at retirement on
the basis of a 5-year moving average of GDP growth, and then converted into pension
benefits using an annuitization factor:2

bN = γ τ

N−1∑
t=0

Yt(1 + g)N−1−t. (1)

In Equation (1), Y denotes earnings, N retirement age, τ the contribution rate, g a
5-year moving average of the GDP growth rate, and γ the annuitization factor. The
contribution rate is 33 percent for private and public sector employees. One-third of
the contribution is paid by the employee, and two-thirds by the employer. Histori-
cally, the self-employed have a different contribution regime. The contribution rate is
20 percent of yearly income, roughly two-thirds of the contribution paid by employ-
ers for public and private sector employees. As a consequence, the self-employed are
entitled to substantially lower pensions than private and public sector employees.

The third group of workers includes all those with at least 1 year but less than 18 years
of contributions in 1995 (“middle-aged”). For this group, benefits are a weighted
average of the benefits computed according to the earnings and contributions models,
with weights given by the proportion of the working career under the two regimes
(before and after 1995). This shows that there is considerable heterogeneity of pension
benefits: more generous provisions for those near retirement, and lower benefits for
self-employed relative to private and public sector employees, regardless of pension
regime.

The lower panel in Table 1 shows that pension eligibility also varies substantially. For
the old and middle-aged, the retirement age is 60 years (61 for self-employed), with
a minimum of 35 years of contributions. The retirement age will increase gradually
up to 2014, to 62 years for private and public sector employees and 63 years for

2 The annuitization factor γ increases with retirement age N. In 2010, it ranged from 4.90 percent
for a person retiring at age 57, to 6.36 percent for a person retiring at age 65.
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self-employed. The young will be eligible to retire after 40 years of contributions or
after age 65 (60 for females).

In this article, we focus on the replacement rate, defined as the ratio of the first
pension payment to the last preretirement income payment, as a synthetic indicator of
pension wealth. While we recognize that pension wealth also depends on retirement
age, which possibly is uncertain, we argue that retirement age uncertainty is less
important than replacement rate uncertainty, partly because individuals can control
more directly for retirement age within a relatively narrow window set by the law, and
partly because individuals tend to retire at the minimum statutory age. To verify this
claim, we exploit our data, which also record subjective expectations on retirement
age.

Even without any possible changes to legislation in the future, forecasting one’s pen-
sion is not an easy task because future benefits depend on occupation (self-employed
vs. private and public sector employees), earnings profile, and earnings volatility. For
the young, future pension benefits depend also on demographic shocks (reflected in
the annuitization factor γ ) and GDP growth.

To link pension uncertainty to individual income uncertainty, aggregate income un-
certainty, and demographic uncertainty, we perform simple simulations of the pension
benefits in different scenarios.3 Our simulations make two important simplifying as-
sumptions. First, while we allow for uncertainty in the underlying factors (γ , g, and
w, annuitization factor, income, and GDP growth, respectively), we assume that the
pension award formula (1) will not change in the future. Second, we assume that
pension uncertainty does not affect labor supply, and therefore retirement decisions.

To perform our simulations we assume that earnings follow the standard process
where, each period, earnings are hit by permanent and transitory shocks:

Yt = gtY0 PtUt ,

Pt = Pt−1Vt ,

where Pt is the permanent component of earnings and ln Ut and lnVt are Gaussian
white-noise random terms with mean and standard deviations equal, respectively,
to (μu; σu) and (μv; σ v). The section titled “The Moments of the Replacement Rate
Distribution” in the Appendix shows that under these assumptions, the first two
moments of the replacement rate distribution depend positively on the standard de-
viation of permanent (σu) and transitory (σ v) income shocks. We use this result to
simulate pension uncertainty implied by the three current pension regimes; we sum-
marize the degree of uncertainty by the coefficient of variation of the replacement rate

3 Vidal-Meliá et al. (2006) attempt to quantify the risk for beneficiaries of introducing a pension
system based on notional defined contributions accounts. Using parameters for the Spanish
economy, they simulate the expected replacement rate in different scenarios, taking into
account financial uncertainty (from inflation) and economic uncertainty (from unemployment,
real GDP growth, and real wage growth) for different notional retirement formulae. As in
this article, they do not consider political uncertainty (governments not delivering on their
promises).
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FIGURE 1
Coefficient of Variation of Replacement Rate for a Private Employee

Note: The simulations assume that the growth rates of individual annual earnings and aggregate
GDP are, respectively, 2 percent and 1.5 percent; the retirement age is 62; the number of years of
contributions is 37; the annuitization factor is 0.0551; and the mean of transitory and permanent
income shocks is 1. The continuous line is obtained by setting the standard deviations of
permanent (σ v) and transitory (σ u) income shocks to 1 percent, and the dashed line by setting
σ u to 0.01 and σ v to 0.02.

distribution. We then compare simulated pension uncertainty with the uncertainty
that people perceive over the life cycle as measured in our survey.

In the baseline calculations, we assume that the average GDP growth rate is 1.5 percent
per year (in line with the average growth rate of the Italian economy in the last
two decades), the annuitization factor γ is 0.0551 (under the current rules, this is
the annuitization factor for those retiring at age 62), and the standard deviation of
transitory and permanent income shocks is 1 percent (see footnote 4). Under these
assumptions, the expected replacement rate is 61.7 percent for an employee (τ = 0.33)
and 37.4 percent for a self-employed person (τ = 0.20).

Figure 1 plots the coefficients of variation of the replacement rate distribution against
age in the contribution model (those who entered the labor market after 1995). Pension
uncertainty is about four times higher for someone just entering the labor market (at
age 25) than for someone retiring after 37 years at age 62. The reason is that income
uncertainty is much larger for a young person than for someone close to retirement.
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FIGURE 2
Coefficient of Variation of Replacement Rate, With Aggregate and Demographic Un-
certainty

Note: The simulations assume that the growth rate of annual earnings is 2 percent, the retire-
ment age is 62, the number of years of contributions is 37, the mean of transitory and permanent
income shocks is 1, and σ u = σ v = 0.01. The continuous line is obtained by setting the annu-
itization factor to 0.0551 and the GDP growth rate to 1.5 percent; the dashed line assumes that
GDP growth is uniformly distributed between 1 and 2 percent, and the annuitization factor
is 0.0551; and the dotted line is obtained assuming that the annuitization factor is uniformly
distributed between 5 and 6 percent and the GDP growth rate is 1.5 percent.

Doubling the standard deviation of permanent income shocks (σ v = 0.02) also doubles
pension uncertainty (see dashed line in Figure 1).4

Uncertainty about future GDP growth (as reflected in the g factor) and demographic
developments (as reflected in γ ) are two further sources of pension uncertainty. Their
effects are documented in Figure 2: the continuous line refers to the baseline case,
the dashed line assumes that the growth rate of GDP is uncertain and uniformly
distributed between 1 and 2 percent, and the dotted line assumes that the annuitiza-
tion factor is uncertain and uniformly distributed between 5 and 6 percent. Figure 2
shows that pension uncertainty increases by about 3 percentage points at each age

4 The section titled “The Moments of the Replacement Rate Distribution” in the Appendix
shows that the coefficient of variation of the replacement rate 1 year before retirement is
almost equal to the standard deviation of permanent income shocks.
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FIGURE 3
Coefficient of Variation of Replacement Rate in Different Pension Regimes

Note: The simulations assume that the growth rate of earnings and aggregate GDP are respec-
tively 2 and 1.5 percent per year, the retirement age is 62, the number of years of contributions
is 37, the annuitization factor is 0.0551, the mean of transitory and permanent income shocks is
1, and σ u = σ v = 0.01. In the pro rata regime the year of job market entry is 1977. The continuous
line refers to the earnings model, the dot-dash line to the prorata regime, and the dashed line
to the contribution model.

when aggregate GDP growth is uncertain; the effect of demographic uncertainty is
quantitatively similar.

Pension uncertainty varies also across different pension regimes. Figure 3 compares
regimes for a private employee. In the earnings model for the old, pensions are
proportional to the last 10 years of earnings, and pension uncertainty is considerably
lower: the coefficient of variation is 1.4 percent until age 52 (10 years before retirement)
and then falls gradually to less than 1 percent just before retirement. Not surprisingly,
in the regime for middle-aged, the coefficient of variation ranges between the earnings
and the contribution models.

To summarize, our simple simulations show that pension uncertainty is higher for
young workers and workers with more uncertain incomes such as self-employed.
Furthermore, in the new contribution-based regime, demographic and aggregate
income unpredictability increases pension uncertainty. To check whether people ac-
tually perceive the pension uncertainty implied by current legislation, in the section
“The Subjective Probability Distribution of the Replacement Rate,” we use subjective
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expectations of replacement rates to construct individual replacement rate distribu-
tions. It should be noted that the degree of uncertainty produced by our simulation
depends on the particular parameters of the model. Thus, we cannot compare directly
the level of subjective and simulated pension uncertainty. However, we can check
whether observable differences in subjective pension uncertainty are consistent with
the simulations discussed above.

THE SUBJECTIVE PROBABILITY DISTRIBUTION OF THE REPLACEMENT RATE

Several surveys attempt to measure subjective expectations of Social Security ben-
efits. In the United States, Bernheim (1988) analyzes the accuracy of preretirement
expectations concerning social security benefits in the Retirement History Survey,
and Gustman and Steinmeier (1989, 2005) study point expectations of the level of
future benefits available from the Health and Retirement Study.

Dominitz and Manski (2006) go a step further. Using the Survey of Economic Expec-
tations (SEE), they study the probabilistic expectations of social security retirement
benefits. SEE is a telephone survey addressed to individuals aged 18–69, who are
asked first to report the lowest possible and highest possible levels of their future
benefits. Their responses are used to set thresholds for up to six probabilistic questions
about the level of their benefits. The subjective probabilities elicited from respondents
are used to fit a respondent-specific parametric distribution following the procedure
described in Manski (2004).5

Delavande and Rohwedder (2008) measure future pension benefits via an Internet
survey of respondents to the Health and Retirement Study, which is representative
of the U.S. population aged 51 and over. They obtained a distribution of pension
benefits using the Dominitz and Manski percent chance format and a visual repre-
sentation of future benefits.6 Both formats generate a similar central tendency, but the
percent chance format generates a more widely dispersed distribution. Furthermore,
the dispersion of the elicited distribution is correlated to other sources of uncertainty
(such as years to expected claiming age and subjective probability of losing one’s job
in the next year), in the expected direction for both designs. Overall, Delavande and
Rohwedder’s findings suggest that the main advantage of the visual over the percent
chance format is that it minimizes the loss of observations due to inconsistencies.7

Disney and Tanner (1999) and Bottazzi et al. (2006) analyze point expectations of the
replacement rate for the United Kingdom and Italy, respectively. In line with these
studies, we focus on replacement rate distribution uncertainty rather than uncertainty
in the level of future benefits. The two are not directly comparable. Some workers
might be uncertain about their future level of benefits, but much less uncertain about

5 Because the SEE is based on telephone interviews, the variables are potentially subject to
higher measurement error than would be the case with face-to-face interviews. Another
limitation of the SEE is that it contains only basic demographic information (age, gender,
education).

6 Respondents were asked to allocate a total of 20 balls across seven bins to represent what they
believe are the chances of their future Social Security benefits falling into any one of these
categories.

7 In the percent chance format about 20 percent of responses are lost due to inconsistencies.
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their replacement rate. For example, consider a situation in which benefits are pro-
portional to income received in the last year of paid work (as was the case for Italian
public employees before the 1995 reform). Since income in the last year is uncertain,
she might be uncertain about the level of benefit, although she knows the replace-
ment rate with certainty. On the other hand, an uncertain replacement rate signals an
uncertain pension benefit except in the extreme case in which the replacement rate is
perfectly negatively correlated with the final year’s income.

In this article, we use subjective expectations available in the 2006 Unicredit Survey
(UCS), a representative sample of Unicredit customers. The interviews were con-
ducted between May and September 2007 by a leading poll agency using Computer
Assisted Personal Interviews. The total sample size is 1,686 customers; the replace-
ment rate questions were addressed to 1,024 working individuals (employees and
self-employed). The section titled “The Survey” in the Appendix includes further de-
tails on the survey, and compares sample statistics with the 2006 SHIW. In particular,
it explains that the sample design is similar to that used by the Bank of Italy SHIW.
The two samples have similar characteristics. As shown in Table A1 in the Appendix,
compared to Italian households surveyed in the 2006 SHIW, the Unicredit sample is
slightly older, more educated, less likely to work in the manufacturing sector, and
more likely to live in the North of Italy. However, when we compare the UCS with
SHIW respondents with a bank account, we find that the samples are quite similar in
terms of demographic characteristics (age, gender, education).

Elicitation Method
To elicit pension expectations in the UCS, we follow a procedure similar to Dominitz
and Manski (2006). All employees and self-employed (1,024 observations) were asked
first to report the minimum (ym) and maximum (yM) values of the replacement rate
and then, on a 0–100 scale, to rank the probability that the replacement rate will be
lower than the mid-point between the minimum and the maximum, Prob(y ≤ (ym+
yM)/2) = π . The question was worded as follows:

Think about when you will retire, and consider only the public pension (i.e., exclude
private pension if you have one).

(1) At the time of retirement, what is the minimum fraction of labor income that you
expect to receive? (ym)

(2) And what is the maximum value? (yM)

(3) What is the chance that the fraction will be greater than X (where X is computed
by the interviewer as (ym + yM)/2? In other words, if you were to assign a score
between 0 and 100 to the chance that the fraction will be greater than X, what
score would you assign? (“0” if you are certain to receive a pension greater than
X, “100” if you are certain to receive a pension less than X). The following table
was shown to the respondent:

0 10 20 30 40 50 60 70 80 90 100 

I am sure I will 
earn more than 

X 

I am sure I will 
earn less than X 
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To estimate the moments of the subjective distributions of the replacement rate we rely
on the assumptions and methods first applied by Guiso et al. (2002) for the subjective
distribution of future income. We assume that the subjective distribution is either
uniform or triangular, and based on the elicited values of ym, yM, and π , we compute
the respondent-specific mean, standard deviation, and coefficient of variation. The
formulae of these statistics are reported in the section titled “The Subjective Probability
Distribution of the Replacement Rate” in the Appendix.8

We set to missing values observations where ym, yM, or π are missing and all cases
where respondents provide inconsistent answers (ym ≥ yM). The resulting sample
includes 92 percent of the original sample (940 observations).9 The fraction of non-
missing values is much higher than the 66 percent value in Dominitz and Manski
(2006), but somewhat lower than the 97 percent of usable answers in Delavande and
Rohwedder (2008).10

Descriptive Statistics
The top panel in Table 2 reports cross-sectional statistics of the central tendency
and dispersion of the subjective replacement rate distribution. The median expected
replacement rate for the sample of 940 valid observations is 71 percent (for both
the uniform and triangular distributions), close to the statutory rate for an average
individual in the sample (median 70 percent).11 Although there is substantial hetero-
geneity in expected replacement rates, on average, expectations parallel the legisla-
tion. The dispersion of the subjective replacement rate depends on the assumptions
made about the distribution. Assuming that the distribution is uniform, the median
of the respondent-specific coefficient of variation is 3.4 percent (2.4 percent using
the triangular distribution). The average coefficients of variation are slightly higher

8 We assume that ym and yM represent the actual minimum and maximum of the distribution.
This is a potentially strong assumption. Dominitz and Manski (1997) use the percent chance
format to elicit the subjective income distribution and show that individuals associate the
phrase “lowest possible” (and “highest possible”) with low (respectively, high) probability.
Delavande et al. (2011), on the other hand, show that the minimum and maximum actually
provide support for the distribution.

9 To check whether missing values affect our sample, we run a logit regression for the probability
of being included in the sample on observable characteristics (age, education, gender, region
of residence, city size, income quartile, type of job, and sector dummies). We find that only the
coefficients of age, region, and self-employed are statistically different from zero. We use the
logit estimates to construct a propensity score (the probability of being included in the sample).
The propensity score satisfies the balancing property; that is, it balances the distribution of
observable characteristics between those who are and those who are not included in the
sample.

10 Delavande and Rohwedder (2008) use an innovative visual representation for Internet sur-
veys. They contrast the results of the visual format with the percent chance format used by
Dominitz and Manski (2006). They find that the visual format generates usable answers for
97 percent of the sample, while in the percent chance format about 20 percent of responses are
lost due to inconsistencies. The response rate in our survey is quite high (92 percent), but not
directly comparable with previous studies given different sample characteristics, elicitation
method, and survey design (Internet vs. face-to-face interviews).

11 Bottazzi et al. (2006) provide details of computations of the statutory rate, and a comparison
of statutory and point expectations of the replacement rates in the SHIW.
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TABLE 2
Cross-Sectional Statistics of the Subjective Replacement Rate and Retirement Age
Distributions

Cross-Sectional Statistics
Statistics of the
Subjective Distributions Mean Median Standard deviation Minimum Maximum

Replacement rate mean
Uniform 67.15 71.13 19.54 1.00 100.00
Triangular 67.24 71.33 19.48 1.00 100.00

Standard deviation
Uniform 2.48 2.47 2.24 0.00 17.06
Triangular 1.78 1.78 1.59 0.00 12.08

Coefficient of variation
Uniform 4.34 3.40 4.56 0.00 40.62
Triangular 3.11 2.41 3.22 0.00 28.10

Retirement age mean
Uniform 64.37 63.75 5.88 21.05 100.00
Triangular 64.36 63.68 5.85 21.20 100.00

Standard deviation
Uniform 0.95 0.85 0.92 0.00 11.37
Triangular 0.68 0.60 0.65 0.00 8.06

Coefficient of variation
Uniform 1.47 1.34 1.39 0.00 15.80
Triangular 1.06 0.96 0.99 0.00 11.29

Note: The table reports cross-sectional statistics computed from the moments of the subjective
replacement rate and retirement age distributions. The number of observations is 940.

(4.34 percent and 3.11 percent, respectively). The data also allow estimation of the sub-
jective distribution of retirement age. Interviewees were asked to provide minimum
and maximum values for the expected retirement age, and to indicate the probability
that this age would be greater than the mid-point of the range. We apply the same
procedure used for replacement rates to estimate the respondent-specific subjective
distributions of retirement age. The cross-sectional statistics of the central tendency
and dispersion of that distribution are reported in the bottom panel of Table 2. The me-
dian is just below 64 for both the uniform and the triangular distributions, in line with
current legislation. Retirement age uncertainty, while not negligible, is lower than re-
placement rate uncertainty: on average, the coefficient of variation is 1.47 percent
using the uniform distribution (1.06 percent using the triangular). Since the pension
award formula suggests that replacement rates depend—among other factors—∗also
on retirement age, replacement rate uncertainty should reflect also retirement age
uncertainty.12 Therefore, in the rest of the section, we focus on the replacement rate
as the main driver of pension uncertainty.

12 The cross-sectional correlation between the coefficient of variation of the replacement rate
and the coefficient of variation of retirement age is 0.18 for both the uniform and triangular
distributions.
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FIGURE 4
Expected Replacement Rate and Coefficient of Variation of the Replacement Rate
Distribution

While cross-sectional averages are useful to describe the subjective distribution of
the average individual, they hide important sample heterogeneity. Figure 4 plots
the cross-sectional distribution of the mean and coefficient of variation of the 940
respondent-specific distributions. The figure highlights considerable heterogeneity
in the responses. For instance, 10 percent of respondents expect a replacement rate
of less than 40 percent, while another 10 percent expect it to be over 85 percent. The
proportion of respondents that report minimum expected replacement rate equal to
the maximum (therefore expressing no uncertainty) is 25 percent.13 On the other
hand, for 9.6 percent of the sample the coefficient of variation exceeds 10 percent. The
next step in the analysis is to relate pension expectations to individual characteristics.
Given the features of the current pension regimes, we are particularly interested in
studying how the subjective probabilities correlate with individual characteristics
(such as age and occupation) that should influence pension uncertainty.

REGRESSIONS ANALYSIS

The elicited expectations quantify the extent of heterogeneity in individuals’ beliefs
and help to assess how individual characteristics are related to the subjective prob-
abilities. Figure 5 presents kernel-smoothed means of the average and coefficient of

13 A likely consequence of the minimum replacement rate being equal to the maximum replace-
ment rate is that our measure of uncertainty is censored at zero. For this reason, we explore
the robustness of the results using a Tobit model (see later).
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FIGURE 5
The Expected Replacement Rate and the Coefficient of Variation of the Replacement
Rate Distribution, by Age and Education

variation of the respondent-specific replacement rate distributions, by education and
age. In Figure 5 and in the rest of the article, we focus on the triangular distributions
(by construction, the uniform distribution is more dispersed, but results are qual-
itatively similar). The graphs in Figure 5 show that the expected replacement rate
increases with age (upper left panel) but is not strongly correlated with education
(bottom left panel). In particular, 35-year-old workers expect a replacement rate of
63 percent, while workers close to retirement expect a replacement rate of 70 percent or
higher. As explained in the “Pension Uncertainty in Italy” section, a positive relation
between age and expected replacement rate mirrors the features of current pension
legislation, which grants more generous pensions to workers close to retirement.

The dispersion of the replacement rate distribution declines substantially during the
life cycle, signaling that younger workers perceive substantially more uncertainty
than workers close to retirement. In the upper-right panel, the coefficient of variation
is 4.5 percent for 30-year-olds and about 3 percent for workers over 60. The lower-right
panel shows that workers with lower levels of education face substantially higher
pension uncertainty than workers with high school or college degrees, reflecting the
higher earnings volatility of blue-collar jobs.

To investigate these relations in more depth, Figure 6 presents kernel-smoothed
0.25-, 0.50-, and 0.75-quantile regressions of the subjective central tendency and
dispersion of the subjective distributions by age and education groups. Figure 6
shows that pension uncertainty is substantially higher among young persons at each



1072 THE JOURNAL OF RISK AND INSURANCE

FIGURE 6
Quantiles of the Expected Replacement and Coefficient of Variation of the Replacement
Rate Distribution, by Age and Education

quantile (upper-right panel), confirming the evidence in Dominitz and Manski (2006).
Even middle-aged workers tend to be rather uncertain about their future pension en-
titlements. The negative relation between uncertainty and age is in line with the
simulations in the “Pension Uncertainty in Italy” section.

Figure 7 plots the means and coefficient of variation of the respondent-specific distri-
butions by occupation and income deciles. It shows that expected replacement rates
do not vary with income (upper-left panel), while the relation between income and
the coefficient of variation is nonlinear (upper-right panel): uncertainty is greatest at
the lowest and highest ends of the income distribution. Furthermore, professionals
and self-employed, who will receive lower pensions because of their lower contribu-
tion rates, do indeed expect their pensions to be lower (lower-left panel). They also
perceive greater pension uncertainty; given the pension award formula, this is in line
with the fact that they also face higher income volatility, as shown by the simulations
in Figure 3.

The final step is regression analysis to summarize the correlations between subjec-
tive expectations and individual characteristics. Table 3 presents OLS regressions of
the measures of the mean, standard deviation, and coefficient of variation of the
respondent-specific distributions of the replacement rate. The independent variables
include demographic variables (age, gender, education), sector dummies (agriculture,
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FIGURE 7
The Replacement Rate Distribution, by Income and Occupation

industry, public sector), occupation dummies (professionals, self-employed), region
of residence, and dummies for income quartiles.

The estimates in Table 3, column (1) confirm that older workers expect a higher
replacement rate than younger ones, owing to the more generous pension award
formula (linked to average earnings in the 10 or 15 years before retirement rather
than to contributions over the entire career).14

Public sector employees replacement rate expectation that is 4.1 percent higher
than that of private employees (the omitted category), while professionals and self-
employed expect a replacement rate 11.3 and 8.8 points lower, respectively. Residents
in Central Italy expect a replacement rate that is 5.2 points higher than individuals liv-
ing in the North West (the omitted category), while residents in the South expect a 6.4
point higher replacement rate. These effects are likely to reflect regional heterogeneity
in the occupation and income distribution.

The ability to process financial information and perceive uncertainty depends on
formal education (as measured by years of schooling) but also on financial literacy. In
column (2) of Table 3, we add to the set of controls an index of financial literacy com-
puted from survey responses. We compute the index defining two dummy variables

14 It is important to stress that the data are from a single cross-section, and therefore do not
allow identification of age and cohort effects.
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TABLE 3
Determinants of the Replacement Rate Distribution

Expected Replacement Coefficient of
Rate Standard Deviation Variation

(1) (2) (3) (4) (5) (6)

Male –1.320 –1.239 0.185 0.166 0.179 0.158
(1.434) (1.436) (0.122) (0.122) (0.243) (0.244)

Age 0.270 0.271 –0.017 –0.017 –0.038 –0.038
(0.059)∗∗∗ (0.059)∗∗∗ (0.005)∗∗∗ (0.005)∗∗∗ (0.010)∗∗∗ (0.010)∗∗∗

Education 0.039 0.054 –0.002 –0.005 –0.009 –0.013
(0.192) (0.193) (0.016) (0.016) (0.033) (0.033)

Agriculture –2.257 –2.367 –0.130 –0.105 0.103 0.130
(3.700) (3.702) (0.315) (0.314) (0.628) (0.628)

Public sector 4.133 4.147 –0.290 –0.293 –0.750 –0.754
(1.597)∗∗∗ (1.597)∗∗∗ (0.136)∗∗ (0.135)∗∗ (0.271)∗∗∗ (0.271)∗∗∗

Industry 2.228 2.173 –0.249 –0.236 –0.419 –0.406
(1.619) (1.620) (0.138)∗ (0.137)∗ (0.275) (0.275)

Professional –11.261 –11.275 0.420 0.423 1.482 1.486
(1.722)∗∗∗ (1.722)∗∗∗ (0.146)∗∗∗ (0.146)∗∗∗ (0.292)∗∗∗ (0.292)∗∗∗

Self-employed –8.764 –8.793 0.302 0.308 1.082 1.090
(1.609)∗∗∗ (1.609)∗∗∗ (0.137)∗∗ (0.136)∗∗ (0.273)∗∗∗ (0.273)∗∗∗

Northeast –1.853 –1.875 –0.202 –0.197 –0.301 –0.296
(1.887) (1.887) (0.160) (0.160) (0.320) (0.320)

Center 5.165 5.059 0.163 0.188 –0.024 0.002
(1.840)∗∗∗ (1.843)∗∗∗ (0.156) (0.156) (0.312) (0.313)

South 6.375 6.309 –0.044 –0.029 –0.555 –0.539
(1.836)∗∗∗ (1.837)∗∗∗ (0.156) (0.156) (0.312)∗ (0.312)∗

Small city 0.920 0.927 0.256 0.254 0.064 0.062
(1.753) (1.753) (0.149)∗ (0.148)∗ (0.298) (0.297)

II income quartile 0.756 0.770 –0.443 –0.446 –0.646 –0.650
(1.795) (1.795) (0.153)∗∗∗ (0.152)∗∗∗ (0.305)∗∗ (0.305)∗∗

III income quartile –0.236 –0.222 –0.353 –0.356 –0.444 –0.448
(1.787) (1.787) (0.152)∗∗ (0.151)∗∗ (0.303) (0.303)

IV income quartile –0.632 –0.498 –0.188 –0.219 –0.177 –0.211
(1.876) (1.880) (0.159) (0.159) (0.318) (0.319)

Index of financial –0.437 0.102 0.110
literacy (0.426) (0.036)∗∗∗ (0.072)

Constant 54.470 55.695 2.710 2.425 5.275 4.968
(4.378)∗∗∗ (4.538)∗∗∗ (0.372)∗∗∗ (0.384)∗∗∗ (0.743)∗∗∗ (0.770)∗∗∗

Observations 940 940 940 940 940 940
R2 0.13 0.13 0.06 0.07 0.09 0.09

Note: The table reports OLS estimates. Standard errors are reported in parentheses. ∗∗∗ indi-
cates statistical significance at the 1 percent confidence level, and statistical significance at the
5 percent level, and ∗statistical significance at the 10 percent level. The omitted categories are:
services, private employees, Northwest, and income quartile dummies.
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equal to 1 if respondents answer questions on interest rates and inflation correctly,15

four dummies that measure the ability to rank asset risk correctly,16 and two dummies
related to the ability to understand the concept of financial diversification and to
rank the risk of specific portfolios.17 The index of financial literacy ranges from 0 (no
questions answered correctly) to 8 (all correct answers), with a median of 3. Column
(3) shows that people with above average financial literacy tend to expect a lower
replacement rate. However, the coefficient is not statistically different from zero.18

In Table 3, columns (3) and (4) the dependent variable is the standard deviation
of the respondent-specific subjective distribution of the replacement rate.19 Pension
benefits are more uncertain for professionals and self-employed than for employees,
consistent with their greater income volatility and different pension regime. Perceived
pension uncertainty falls with age, in line with the descriptive analysis and the find-
ings in Dominitz and Manski (2006). The age coefficient captures several effects: first,
and most important, lifetime income uncertainty is higher for younger workers; sec-
ond, pension regimes differ according to age—earnings related for older workers
and contribution based for younger ones; third, in the contributions regime, benefits
depend on a broader range of variables, including GDP growth expectations and
demographic uncertainty, which are likely to vary with age. Moreover, as discussed
in the “Pension Uncertainty in Italy”, section, the contribution method potentially
amplifies the effect of income uncertainty on pension uncertainty. Finally, individuals
presumably have a stronger incentive to learn about benefits as they are near retire-
ment, reducing perceived uncertainty. Unfortunately, the data do not contain enough
information to distinguish between these different explanations.

The standard deviation of the replacement rate distribution is positively associated
with the index of financial literacy: an increase in the index of 1 is associated with
a 0.2 point increase in the standard deviation, and around 6 percent increase in the

15 The interest rate question is: “Suppose that in the next 6 months interest rates will increase.
Do you think it is a good idea to buy fixed interest rate bonds today? ”The inflation question
is:“ Suppose that a savings account earns an interest rate of 2 percent per year (net of costs).
If the annual inflation rate is 2 percent, after 2 years (with no withdrawals), do you think that
you could buy more than you could buy today/less/the same/don’t know?”

16 We consider whether the respondents’ rankings of asset categories satisfy each of the follow-
ing inequalities: (1) bonds are at least as risky as transaction accounts, (2) stocks are at least
as risky as bonds, (3) equity mutual funds are at least as risky as bond mutual funds, and (4)
housing is riskier than transaction accounts.

17 The list of portfolios is: 70 percent invested in T-bills and 30 percent in a European equity
fund; 70 percent in T-bills, 15 percent in a European equity fund, and 15 percent in 2–3 stocks;
70 percent in T-bills and 30 percent in 2–3 stocks; 70 percent in T-bills, and 30 percent in a
stock I am familiar with.

18 For around 8 percent of the sample the distribution of subjective beliefs on replacement rate
is missing. We therefore estimate the probability of being included in the sample and use it
to construct propensity score weights. Using propensity score weights does not change the
results.

19 Since the standard deviation is potentially censored at zero, we also use a Tobit model. The
results are similar to those obtained in the linear model, estimated with OLS. For instance,
the coefficient of age is equal to –0.025 (standard error equal to 0.006) and the coefficient
of the professional dummy is equal to 0.56 (standard error 0.17). In the linear model those
coefficients are, respectively, –0.017 (0.005) and 0.42 (0.146).
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sample mean. This suggests that better financially informed investors may also be
more aware that pensions are uncertain.20

For robustness, in Table 3, columns (5) and (6) we report regressions where the
dependent variable is the coefficient of variation of the replacement rate distribution.
The results confirm that perceived pension uncertainty is greater for professionals
and self-employed, and reduces nearer to retirement. In this case the coefficients
of education, financial literacy, and region of residence are not statistically different
from zero. We also ran separate regressions using all the components of the financial
literacy indicator. With the interesting exception of the indicator of the ability to
understand the concept of financial diversification, none of the individual coefficients
is statistically different from zero.21

Table 3 shows that subjective pension expectations are related to observable variables
(such as age and occupation) in a way that is consistent with the Social Security system
rules. However, uncertainty about replacement rates may also reflect uncertainty
along other dimensions, most notably income and retirement age. Table 4 explores the
role of these additional variables. We elicit income and retirement age uncertainty in
the same way as replacement rate uncertainty. Respondents report minimum values,
maximum values, and the probability that income (retirement age) is higher than the
mid-point between the minimum and the maximum (see Appendix, the section titled
“The Subjective Probability Distribution of the Replacement Rate”).

Table 4 adds the coefficient of variation of the income distribution to the variables in
Table 3.22 The coefficient of income uncertainty is positive and statistically different
from zero. Column (2) considers the coefficient of variation of retirement age, which
is also positive and statistically different from zero. The positive correlation between
pension, income, and retirement age uncertainty is confirmed in column (3).

CONCLUSIONS

Using a representative sample of Italian investors, we estimated pension uncertainty
by eliciting for each individual the subjective distribution of the replacement rate
as a summary indicator of pension wealth. We characterized the main features of
this subjective distribution, highlighting the extent of individual heterogeneity in
perceptions. The survey provides information on respondents’ demographic and
economic characteristics, and on various sources of uncertainty. It thus offers the op-
portunity to conduct a systematic exploration of how perceived pension uncertainty

20 We acknowledge that causality could run in the opposite direction. Individuals who know
that they face high public pension uncertainty may have invested in acquiring financial
knowledge to plan better for their retirement.

21 Understanding the concept of diversification is related to uncertainty related to replacement
rate. The coefficient of this variable is positive (0.52) and statistically different from zero at
the 5 percent level. The coefficient of the dummies for correctly understanding the inflation
and the interest rate questions and that of the dummy for the asset-ranking question are not
statistically different from zero. The other coefficients are virtually unaffected: the estimated
age coefficient is –0.038 (standard error 0.01) and the coefficient of the dummy for self-
employed is 1.526 (standard error 0 .293).

22 The coefficient of variation of the income distribution is available for 790 of 940 observations
in our sample.
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TABLE 4
Determinants of the Coefficient of Variation of the Replacement Rate Distribution

Income Retirement Age Income and Retirement

Uncertainty Uncertainty Age Uncertainty

(1) (2) (3)

Male 0.187 0.157 0.192

(0.260) (0.242) (0.258)

Age –0.034 –0.029 –0.028

(0.011)∗∗∗ (0.010)∗∗∗ (0.011)∗∗

Education −0.033 −0.011 −0.030

(0.035) (0.032) (0.035)

Agriculture 0.541 0.185 0.580

(0.664) (0.623) (0.660)

Public sector –0.537 –0.742 –0.519

(0.293)∗ (0.269)∗∗∗ (0.291)∗

Industry –0.250 –0.416 –0.254

(0.294) (0.273) (0.293)

Professional 1.011 1.367 0.945

(0.335)∗∗∗ (0.291)∗∗∗ (0.333)∗∗∗

Self-employed 0.937 1.001 0.872

(0.295)∗∗∗ (0.272)∗∗∗ (0.294)∗∗∗

North-east –0.647 –0.241 –0.614

(0.353)∗ (0.318) (0.351)∗

Center –0.125 –0.035 –0.186

(0.341) (0.310) (0.339)

South –0.706 –0.517 –0.707

(0.341)∗∗ (0.309)∗ (0.339)∗∗

Small city 0.180 0.097 0.205

(0.320) (0.295) (0.318)

II income quartile –0.829 –0.640 –0.843

(0.329)∗∗ (0.302)∗∗ (0.327)∗∗

III income quartile –0.479 –0.445 –0.485

(0.331) (0.301) (0.329)

IV income quartile –0.434 –0.204 –0.429

(0.353) (0.316) (0.350)

Index of financial literacy 0.083 0.101 0.077

(0.077) (0.072) (0.077)

Coefficient of variation of 0.096 0.088

income (0.022)∗∗∗ (0.022)∗∗∗

Coefficient of variation of 0.434 0.372

retirement age (0.108)∗∗∗ (0.117)∗∗∗

Constant 5.072 4.092 4.417

(0.843)∗∗∗ (0.794)∗∗∗ (0.863)∗∗∗

Observations 790 940 790

R2 0.11 0.1 0.12

Note: The table reports OLS estimates. Standard errors are reported in parentheses. ∗∗∗indicates
statistical significance at the 1 percent confidence level, ∗∗statistical significance at the 5 per-
cent level, and ∗statistical significance at the 10 percent level. The omitted categories are:
services, private employees, Northwest, and income quartile dummies. Column (1) includes
the coefficient of variation of income as a measure of income uncertainty, column (2) includes
the coefficient of variation of retirement age as a measure of retirement age uncertainty, and
column (3) includes both measures of uncertainty.
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is correlated with individual characteristics. We find that the expected replacement
rate, on average, is close to the statutory value, but with important differences
across individuals. The expected replacement rate is higher for older people and
lower for the self-employed, confirming previous evidence that is consistent with
current social security system rules. Pension uncertainty falls as people reach near
retirement, and is lower for public sector employees and higher for professionals
and self-employed, consistent with the current design of the pension system, and
suggesting that those who should perceive more pension uncertainty do indeed do so.
However, heterogeneity in perceived pension uncertainty is only partially explained
by sociodemographic variables, suggesting that eliciting subjective expectations
remains crucial for understanding people’s beliefs about future pensions.

Individuals who expect pensions to be uncertain might also tend to protect themselves
from other sources of uncertainty (such as health), consistent with models of investors’
behavior in which background uncertainty affects portfolio and insurance decisions
(Kimball, 1992; Gollier and Pratt, 1996). Delavande and Rowhedder (2011) pursue
this approach and investigate the effect of uncertainty about Social Security benefits
on the stock market participation decision. Their findings suggest that uncertainty
about pension outcomes is related to a lower propensity to invest in the stock market.
But uncertainty about retirement outcomes is bound to affect the overall exposure to
risk. Accordingly, in future work, we plan to study the effect of pension uncertainty
on other margins, such as the propensity to insure against health and longevity risks,
through insurance dedicated vehicles.

APPENDIX

The Moments of the Replacement Rate Distribution
We assume that before retirement the income process is given by:

Yt = gtY0 PtUt

Pt = Pt−1Vt ,

where Yt are earnings at time t, Pt the permanent component of earnings, and lnUt
and lnVt are Gaussian white-noise random terms with mean and standard deviations,
respectively, equal to μu and σu and μv and σ v. Here we refer to the case of a private
employee. The calculations for public sector employees and self-employed are similar
and available upon request.

The Earnings Model for Old. In the earnings model the replacement rate ρ is:

ρ = 0.02

UT

⎡
⎣1

5

4∑
t=1

δtUT−t P̃T−t

⎤
⎦ , (A1)

where T is years of contribution at retirement, δ is the ratio between growth factor of
prices and growth factor of income, and

P̃t = 1∏T
s=t+1 Vs

.
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To compute the average, the standard deviation, and the coefficient of variation of
the replacement rate distribution, we need the first two moments of the term inside
the braces in Equation (A1). These are:

μ1 | t = 0.02e−μu+0.5σ 2
u

⎡
⎣1

5

4∑
s=1

δs Et
(
UT−s P̃T−s

)⎤⎦

μ2 | t = 4 × 10−4e−2μu+2σ 2
u

1

25

[
4∑

s=1

δ2s Et
(
U2

T−s P̃2
T−s

)

+ 2

3∑
s=1

4∑
r=s+1

δsδr Et
(
UT−s P̃T−sUT−s P̃T−s

)]
.

The Contribution Model for Young. The replacement rate in the contribution model is:

ρ =
⎧⎨
⎩ γ τ

UT

⎡
⎣T−1∑

t=1

αT−tUt P̃t

⎤
⎦

⎫⎬
⎭ + γ τ , (A2)

where γ , τ , and α, respectively, are the annuitization factor, the payroll rate, and the
ratio of growth factor of GDP to growth factor of income. The first two moments of
the term inside the braces in (A2) are:

μ1|t = γ τ e−μu+0.5σu2

T−1∑
s=1

αT−s Et(Us Ps)

μ2|t = (γ τ )2e−2μu+2σ u2

[ T−1∑
s=1

α2(T−s) Et(U2s P2s )

+ 2

T−2∑
s=1

T−1∑
r=s+1

αT−sαT−r Et(Us PsUr Pr )

]
.

The Model for the Middle-Aged. The replacement rate in the pro rata model is:

ρ = 1

UT

⎡
⎣0.02

t1992

5

4∑
t=1

δtUT−t P̃T−t + γ τ

T−1∑
t=t1995

αT−tUt P̃t

⎤
⎦

+
(

0.02
t1992

5
+ 0.06 + γ τ

)
.

(A3)
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The first two moments of the term inside the braces of (A3) are:

μ1|t = e−μu+0.5σ 2
u

⎡
⎣0.02

t1992

5

4∑
s=1

δs Et(UT−s P̃T−s) + γ τ

T−1∑
s=t1995

αT−s Et(Us P̃s)

⎤
⎦

μ2|t = e−2μu+2σ 2
u

{
4 × 10−4

t2
1992

25

[
4∑

s=1

δ2s Et
(
U2

T−s P̃2
T−s

)

+ 2

3∑
s=1

4∑
r=s+1

δsδr Et(UT−s P̃T−sUT−s P̃T−s)

]

+ (γ τ )2

⎡
⎣ T−1∑

s=t1995

α2(T−s) Et(U2
s P̃2

s ) + 2

T−2∑
s=t1995

T−1∑
r=s+1

αT−sαT−r Et(Us P̃sUr P̃r )

⎤
⎦

+ 2 × 0.02 ∗ t1992

5
∗ γ τ

4∑
s=1

T−1∑
r=t1995

δsαT−r Et(UT−s P̃T−sUr P̃r )

}
.

The Survey
The 2006 UCS is a national representative sample of the eligible population of Uni-
credit customers. The eligible population of customers excludes customers under 20
and over 80, and customers with assets of less than 10,000 euros with Unicredit. The
sampled population size is around 1.3 million customers. The survey was aimed at ac-
quiring information on the behavior and expectations of Unicredit Group customers
and focused on multibanking, attitude toward saving and investing, financial literacy
and propensity for risk, pensions, and insurance requirements.

The sampling scheme is similar to that for the Bank of Italy Survey of Household In-
come and Wealth (SHIW). The population is stratified along two criteria: geographical
area of residence (Northeast, Northwest, Central, and Southern Italy) and wealth held
with Unicredit as of June 30, 2006. The sample size is 1,686 customers, of whom 1,580
are from Unicredit Retail Bank and 106 are from Unicredit Private Bank (the upper
tier customer bank). The survey was administered between May 1 and September 30,
2007 by a leading Italian polling agency, which also conducts the SHIW for the Bank of
Italy. Most interviewers had substantial experience of administering the SHIW, which
is likely to increase the quality of the data. The UCS was piloted in the first quarter
of 2007, and the Computer Assisted Personal Interview methodology was employed
for all interviews. To overcome some of the problems arising from nonresponses, the
sample was balanced ex post with respect to the true distribution of assets, area of
residence, city size, gender, age, and education of the eligible population.

The questionnaire comprises nine sections. Sections A and B refer, respectively, to
respondent and household demographic and occupation variables. Section C focuses
on saving, investment, and financial risk. Section D includes detailed questions on
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financial wealth and portfolio allocation, and Section E inquires about consumer
debt and mortgages. By design, Sections A, B, D, and E allow a perfect matching
with the SHIW questionnaire. Questions on real estate and entrepreneurial activities
are included in Section F. Section G contains questions on subjective expectations,
and Section H focuses on insurance and private pension funds. The last two sec-
tions ask about income and expectations about and need for insurance and pension
products.

Table A1 shows that, compared to Italian households surveyed in the 2006 Bank of
Italy SHIW, Unicredit Group customers are slightly older, more educated, less likely
to work in the manufacturing sector, and more likely to live in the North. Table A1,
column (3) reports statistics for SHIW respondents with a bank account. Although
the samples are drawn from different populations, they have similar demographic
characteristics. Therefore we do not reweight the sample to make it representative of
Italian households with a bank account.

The Subjective Probability Distribution of the Replacement Rate
Let f (y) denote the distribution of the replacement rate for each individual. The
survey provides information on the support of the distribution [ym, yM] and on the
probability mass to the left of the mid-point of the support, Prob(y ≤ (ym + yM)/2) =
π . Knowing the support of the distribution, we can express the expected value and
variance of y as:

E(y) =
∫ yM

ym

yf (y)dy,

Var(y) =
[∫ yM

ym

y2 f (y)dy −
(∫ yM

ym

yf (y)dy
)2

]
.

We consider two assumptions concerning f (y). The first is that y is uniformly dis-
tributed over each of the two intervals: [ym, (ym + yM)/2] and ((ym + yM)/2, yM].
If π = 0.5, the distribution collapses to a single uniform distribution defined in the
interval [ym, yM]. A second possibility is to assume that the distribution is triangular
over the same two intervals; if π = 0.5, the distribution collapses to a single triangular
distribution over the interval [ym, yM]. Note that in both cases E(y) and Var(y) depend
only on the three known parameters (ym, yM, and π ). The triangular distribution is
a more plausible description of the probability distribution of the replacement rate,
because outcomes farther away from the mid-point receive less weight. Figures A1
and A2 show the p.d.f. under the uniform and the triangular assumptions.

Figure A3 plots the raw data, that is, the subjective distributions of ym, yM, (1 – π ),
and (yM, ym). Slightly less than 30 percent of respondents report a limited range of
the subjective distribution; instead, for 30 percent the range of the replacement rate
is between 10 and 15 percent.
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TABLE A1
UCS–SHIW Comparison

SHIW SHIW
UCS Highest Income Earner Bank Account Holder

Gender
Male 0.69 0.69 0.71
Female 0.31 0.31 0.29

Age
Up to 30 0.04 0.06 0.06
31 to 40 0.18 0.19 0.20
41 to 50 0.22 0.22 0.22
51 to 65 0.36 0.24 0.24
Over 65 0.20 0.29 0.27

Education
Elementary school 0.10 0.27 0.22
Middle school 0.29 0.36 0.37
High school 0.41 0.27 0.30
University degree 0.20 0.10 0.10

Sector of activity
Agriculture 0.03 0.03 0.03
Industry 0.13 0.21 0.23
Public sector 0.19 0.15 0.17
Other sector 0.30 0.19 0.20
Not employed 0.35 0.40 0.37

Household size
1 member 0.21 0.25 0.23
2 members 0.29 0.28 0.29
3 members 0.26 0.21 0.22
4 members 0.20 0.18 0.19
5 or more members 0.04 0.07 0.06

Geographical area
Northern Italy 0.73 0.48 0.52
Central Italy 0.14 0.20 0.21
South and Islands 0.13 0.32 0.27

Notes: The table compares sample means of selected demographic variables in the UCS and
2006 SHIW. Means are computed using sample weights.
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FIGURE A1
The Uniform Distribution

FIGURE A2
The Triangular Distribution
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FIGURE A3
The Subjective Replacement Rate
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Vidal-Meliá, C., I. Domı́nguez-Fabián, and J. E. Devesa-Carpio, 2006, Subjective Eco-
nomic Risk to Beneficiaries in Notional Defined Contribution Accounts, Journal of
Risk and Insurance, 73: 489-515.




