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Abstract
Life-cycle theory suggests that household saving and pensions interact in an important way.
This thesis investigates microeconomic evidence on savings and pension wealth using data
from the UK and the US.

The first two chapters are based on the UK Family Expenditure Survey. Chapter 1
provides a thorough descriptive analysis of observed age profiles of saving and related
variables in cross-section and synthetic panel. It further discusses in detail UK pension
arrangements and their evolution over time.

Chapter 2 investigates the structural

relationship between pension saving and discretionary private savings using three major UK
pension reforms as natural experiments. Economic theory is applied to model the response
o f each individual household. The empirical analysis integrates both time-series and crosssectional variation to identify the behavioural response. The eamings-related tier o f the
pension scheme is found to have a negative impact on private savings with relatively high
substitution elasticities; the impact of the flat-rate tier is not significantly different from
zero.

The third and fourth chapter analyze two individual-level measures o f pension
wealth in the US Health and Retirement Study: one derived from the self-reports and the
other derived using employer information. These measures are very complex regarding
input variables and their processing in the underlying computations. Chapter 3 gives a
thorough assessment o f the contents of the two measures, both from a conceptual and a
measurement point o f view. Chapter 4 assesses their validity on the basis of their power to
explain three economic outcomes. A naive analysis su^ests that both measures have
considerable explanatory power. A more sophisticated analysis that takes into account the
details of their construction su^ests that the employer-derived measure has only weak
explanatory power relative to the self-reports, as would be predicted by the findings in
Chapter 3.
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Pensions and Life-Cycle Savings Profiles
in the U.K.
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I

Introduction
Many issues related to household saving behaviour are still little understood, at

least empirically. Despite a vast literature this also remains true for the particular
relationship between savings in pension schemes and other household savings. This paper
seeks to further explore this relationship by gathering extensive data related to this issue.
In studying household savings, and paying special attention to the impact o f pension
arrangements, it is important to bear in mind the main features o f the economic and
demographic environment in the UK. Partly this is because household saving is the
outcome of complex economic choices which will depend on a variety o f household
factors, both past, current and expected, which means that it is not always straightforward
to look at household saving without detailed analysis o f micro data. More importantly
perhaps, there are many determinants of savings choices that differ across countries, and
these must be borne in mind and in fact can help when trying to better understand the
determinants of household saving behaviour.
While in many other industrialised countries the debate on pension reforms has
been forced onto the policy agenda by severe sustainability problems in domestic social
security schemes, the situation is very different in the UK. None o f the factors at the root
o f the problem elsewhere are particularly extreme in the UK, whether these are
demographic trends, labour market trends, or the generosity o f current or projected
pension provisions by the state. O f course, the British population is still ageing, driven by
the life-cycles of the baby boom generation, general trends to low fertility rates and ever
increasing longevity. However, this development is less pronounced in the UK than in
other comparable countries. OECD projections o f the dependency ratio, i.e. the number
o f people aged 65 and above divided by the number o f people o f working age (20-64),
suggest it might rise to 38.7 % by the year 2030. Another trend usually causing strain on
the public pension scheme is rapidly increasing early retirement. Again, this phenomenon
is also observed in the UK, but not to the same extent as in France and Germany, for
example. With a decline in labour market participation o f older men from roughly 80 %
in the 1970s to about 50% in the late 1990s the UK is placed in the middle o f the
extremes observed elsewhere.^ Third, financial burden on public spending entailed by
early retirement is obviously proportional to the generosity o f public pension provision.
Yet again, replacement rates of state pensions in the UK rank at the lower end when
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considered from an international perspective. A final important feature has prevented the
UK public pension scheme from running into sustainability problems — private
(employer) pension coverage has been an integral part o f pension provision ever since the
1950s, and has been available on a personal defined contribution basis since 1988. As a
result a substantial fraction of wealth is now held in private pensions. Hence the state
plays a reduced role in the provision of pensions and government spending on this item
is well contained, quite opposite to the situation found in many other industrialised
countries.
The goal o f our paper is to provide comparable evidence, based on microeconomic
data sources, regarding the life-time savings profiles of households in the UK. Following
households over their life-cycle is important not only because savings choices naturally
change with age (according to current resources, needs and even changing horizons or
expectations about the future) but also because the construction o f such age-profiles allows
us to compare the levels of such profiles across cohorts or to use the information from
older cohorts to predict the future experiences o f younger cohorts. The estimation o f life
time profiles is aided by as long a time-series o f data as possible^, and hence the evidence in
this paper is based on the Family Expenditure Survey which provides us with a valuable
long time-series of cross-sections. Using data spanning the twenty-two year period from
1974 to 1995 we are able to follow groups o f the population with the same date-of-birth
over a long period of time — for some cohorts we have data on the majority o f their
working life, for others we see the transition from work to retirement, for example. We
present age profiles both of cross-sectional data as well as of date-of-birth cohorts for
measures of savings and other related key variables for comparison with the evidence from
other countries. Care has been taken to retain a comparable treatment of both concepts and
data across countries, although as will be seen this raises issues in the UK, given the
available data and policy environment. In particular, at the time o f writing there is no
available repeated household survey that collects either stocks o f wealth or flows o f saving,
let alone a panel dataset with such information.^ Therefore the only reliable way of
measuring saving in the UK is to take the residual of income minus consumption
expenditure. In the interpretation of the observed patterns we focus on the impact o f the
institutional framework concentrating mainly on the pension scheme in particular given it’s

* See Gruber and Wise (1999).
2 The issues involved in synthetic cohort techniques are discussed in Brugiavini and Weber (2003).
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importance as a method of saving, but also given the amount of reform that has taken place
over the period of our sample. Some of the trends in pension policy have been mirrored in
policies relating to non-pension saving, and these are also discussed.
The structure of the paper is as follows. In the next section we describe the dataset
we use in our analysis, and discuss briefly the definitional issues that arise in what follows.
In section III we present cross-sectional age profiles for particular components of
'contributions' to saving of different forms in four years spread evenly over the last two
decades — 1978, 1983, 1988, 1993. In particular we focus on mandatory saving payments
(pensions) and contributions to Pay-As-You-Go systems such as the Basic State Pension
and the State Eamings-Related Pension Scheme (SERPS).'* Furthermore, we present crosssectional age profiles of the variables used to construct the residual measure o f saving, that
is total disposable household income and expenditure, followed by age profiles for
annuitised retirement income, total savings and saving rates. We use means for aU the crosssectional profiles to facilitate comparison with later sections.
In section IV we look at how the main cross-sectional profiles presented in the
previous section may be affected by the presence o f cohort or time effects. As is well
known, cross-sectional age profiles are not reliable predictors o f the experiences o f single
households, or groups of households. Differences that are observed across age-groups in
a cross-section could be a result of newer generations being wealthier than their
predecessors due to economic growth, or a result o f different generations having lived
through different business cycles, as well as pure differences related to age.
Section V presents some brief analysis o f three further issues. Firstly we give an
overview of pension policies and other institutional issues that allow to put the patterns
observed both in the cross-sectional and the cohort profiles from the previous sections
into context. Second we investigate the importance o f the particular identification strategy
for age and cohort effects in the life-cycle profiles — when presenting the empirical
evidence for various date-of-birth cohorts we assume for identification time effects to be
equal to zero. However, the UK data situation is particularly good for evaluating this
approach since the length o f our time series o f cross-sections allows us to also

) As discussed, below, the British Household Panel Study will provide some information on wealth profiles once the
second wealth measurement (taken in wave 10) becomes publicly available.
4 In our discussions along the way with the presented age and cohort profiles we repeatedly refer to some features o f the
UK pension system. For the reader who is not entirely familiar with its structure and how it works we provide a brief
exposition in Appendix 1 to this chapter.
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experiment with other identification strategies. We therefore add estimates o f age, time
and cohort effects for some key variables following the methodology suggested by
Deaton and Paxson (1994). Finally in this section, we discuss issues arising for the
estimation of age profiles as a result of considering the nature o f household composition
and formation at younger ages o f the life-cycle. Section VI concludes.

II

Data

This study uses data from the Yamily Expenditure Survey (FES) that provides detailed
information on characteristics, expenditures, and incomes on all members o f participating
households. It is a repeated cross-secdonal household survey that has been collected on an
annual basis since 1961. We use the years spanning the period from 1974 until 1995
throughout which the information collected has been broadly consistent. Information on
approximately 7,000 households is recorded every year representing a response rate of
about 70 % of those initially contacted and roughly a one in 3,000 sample o f the
population. Demographic information and income data are collected in a face-to-face
interview, as well as some further information on usual earnings, last monthly earnings, tax
payments and benefit levels. Information on expenditures is collected in a two-week diary
kept by each adult household member covering all purchases. To capture less frequent
purchases the FES records recall information on large items as furniture and holidays
purchased over a longer period. Spending on certain items, such as fuel expenditures is
collected from the most recent bill over whichever is the relevant period for the households
method o f payment.
The FES sample frame does not include all consumers. Groups such as the
institutional population (people in old-aged people’s homes, students’ hall o f residence,
military barracks and residents o f hostels or temporary homes) and the homeless are not
captured. However, the survey captures the aggregate consumption and income o f the
household sector well. In terms of how well the FES matches estimates from the National
Accounts, we discuss income and expenditure figures in turn.^ The FES keeps track o f
about 0 in every ^(^10 of income recorded in the National Accounts. Looking into different
income categories separately one finds that the largest components of income —earnings*^

* A detailed analysis o f this issue is provided in Banks and Johnson [1998].
* Over the period 1985-1992 the proportion o f earnings recorded in the FILS to those contained in the National Accounts
varies between 93.3 and 98.6 %.
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and social security benefits —follow the National Accounts quite closely; self-employment
and investment income are, however, seriously under-recorded which might be in part due
to their under-representation in the sample/ Some o f these problems can be alleviated by
using an improved income definition based on the FES data. The Department o f Social
Security established a carefully revised income measure based on the FES raw data with the
initial goal of studying low-income households, hence the name ‘Household Below Average
Income’ method (HBAI) and we use this throughout what follows. However, this does not
improve the measurement of self-employment income which is commonly thought to be
extremely poor in the FES. Hence we follow aU other similar studies that use this data set
and drop from our sample those households whose primary source o f income is selfemployment income.
O n the expenditure side, Attanasio and Weber (1994) and Tanner (1998) show
that spending information in the FES matches well the main patterns —booms and busts
— for the respective periods of their studies, covering the 1970’s to mid 1990’s. In
addition the large majority of consumption expenditures are captured: grossed-up FES
spending as a proportion of the National Account totals averages 86% between 1974 and
1992 (and some underreporting is to be expected given the exclusion o f certain groups,
including the institutional population, armed forces, students and tourists from the FES
sample) and this proportion is reasonably stable over time.
In view of potential problems entailed by non-random survey non-response there
is a case for applying weights to the data to ensure that they are representative o f the
population in a consistent way over time. The survey weights we use in our analysis re
weight each year o f sample data to take account o f annual population frequencies across
age, marital status and household composition cells. Whilst ensuring a consistent basis
across years, these weights will not therefore alleviate potential problems due to
unreliable information on high-earners, or on particular components o f income such as
self-employment or benefit income. Note also that we exclude composite households
from the analysis that is those where parents live with adult children.

For these

households the definition of a head of household becomes an arbitrary concept and the
observations o f household income and expenditure will be the sum over a group o f older
and younger adult individuals.

The data do not allow allocating amounts among

^ Recorded investment income deviates quite heavily from the figures in the National Accounts (41.3% in 1985, 60.3% in
1992) and the proportion changes over the years. Total benefit income is relatively close to that in the NAs, certain
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household members so that observations from composite households are not comparable
to those of other households.
Finally, as will be clear from the above, the information in the FES does not allow
us to construct flow measures of savings, that is from measures o f deposits and withdrawals
into or out of households financial accounts. N or does the survey collect information on
the level o f wealth holdings of sample respondents, so we cannot take differences from one
year to the next (which would be prohibited anyway by the fact that the FES is a crosssection not a panel design). As a result we are forced to rely on the residual between income
and consumption as a measure of household saving. Unfortunately, there is no other
appropriate household survey which we can use to supplement our analysis. Other official
household surveys do not contain the relevant information, and the one detailed specialist
survey that is available to us (the Financial Research Survey, collected privately by National
Opinion Polls) is a cross-section only available in the most recent years. In the future the
British Household Panel Study (BHPS) promises to be a useful source o f information on
changes in wealth, having collected a brief module o f questions on the value o f household
assets in both the 1995 and the 2000 waves. The second wave o f this data is not yet
available at the time of writing, and the first wave contains too few disaggregate wealth
categories to be useful for what follows.
When it comes to specific components o f income or contributions to particular
forms o f saving, the FES offers a fairly complete picture. The one exception is with respect
to contributions into pension plans (public or private) that are made by employers on
behalf o f their employees, about which there is no information recorded in the FES
questionnaire. For what follows we compute employer contributions to public pensions by
applying the contribution rules and percentages in place at the time of observation to
individuals’ observed gross earnings.
To compute life-time profiles for aU variable we divide the FES into date-of-birth
cohorts, i.e. 5 year bands, with the first cohort being born between 1896 and 1900, the
second bom between 1901 and 1905, and so on. Age profiles are initially estimated under
the assumption of no time effects, hence all variation in the data is attributed to either

benefits, however (family credit and housing benefit for private tenants), exhibit some serious under-recording.

18

cohort or age.® All values are annualised and converted to 1998 Euros using purchasing
power parities published by the OECD (i.e. £ \ = £ 1.474).

I ll

Cross-sectional descriptive evidence, 1978 —1993
We consider saving in three categories —Discretionary saving, Mandatory saving

and 'Notional' saving (i.e. contributions to Pay —As-You-Go systems that may crowd out
private saving). Since data limitations only allow us to compute one comprehensive
measure of saving, that is the residual between income and expenditure, the degree to
which we are able to examine these disaggregate categories individually is severely limited.
For completeness we provide what information we can and add some aggregate statistics
from other available data sets for certain variables to give some idea o f the magnitude of
various components in the UK relative to other countries. As the income information is
detailed we are able to provide some information for the second, and complete
information for the final of these three categories. However, since we are unable to sum
the three components in our survey, for a detailed analysis o f the age profiles o f total
saving, we would like to focus the reader’s attention on sections D and onwards.

III.A

Discretionary Saving

As outlined above, it is not possible to compute estimates o f financial or real saving from
flows of household funds in and out of various assets since such data are not collected in
the FES data, nor to our knowledge in any other survey in the U K The only component of
discretionary information about which we have information on this basis is life insurance
premia. The FES data on life insurance premia show a marked increase over time in the
cross-sectional profile (Figure 1-1). There is also a clear jump in the profiles across years,
most likely due to a more inclusive definition o f this item in the data set: in 1984 the FES
included further financial products that should be counted as ‘life insurance’. Further
widening of the definition occurred in 1985 and in 1994. The take-up of life insurance
policies is strongest between the ages 25 and 35 where the cohort profiles show a steep
increase. Such an increase is commonly associated with home ownership, since one of the
common forms of mortgage in the UK entails saving in the form o f life insurance in order

®Further investigation o f these issues, presented in more detail at the end o f this paper, suggests that this process yields
profiles similar to those estimated using more sophisticated identifying assumptions, probably because the time-series o f
data is long, comprising two complete business cycles, and time effects are close to averaging out in the estimation o f
the profiles.
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to pay off the principal at the end of the term, whilst paying only the interest in the interim
periods.

Figure 1-1: Life Insurance Contributions by age, cross-section
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We can at least get some idea of the relative importance o f real and financial wealth
in the household portfolio by looking at aggregate statistics on wealth holdings. Figures
from the Inland Avenue (1998) show that financial wealth accounts for 55% o f household
wealth, with the remainder in real forms of wealth, predominandy real estate (35%). Inland
Revenue data also give a good indication o f the enormous concentration o f wealth at the
very top of the distribution —in 1995 the wealthiest 1% of individuals owned 19% o f total
marketable wealth in the UK, for example (Inland Revenue, 1998).
Looking within financial wealth, what is known is that life insurance and private
pension wealth accounts for one half of this financial wealth. Since these are treated as one
item for the purposes of official statistics, a breakdown of this aggregate into the
discretionary as opposed to the mandatory component is difficult. Banks, Blundell and
Smith (2001) present some cross-sectional analysis o f the 1995 British Household Panel
Study, and show that, for stocks of saving, at least, there is considerable inequality in the
non-pension and non-life insurance component o f wealth accumulation, and that levels are
particularly low for younger households as would be expected.
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III.B

M andatory Saving

In this category we include payments to funded forms o f saving to which the households
are precommitted, i.e. contributions to private pension schemes. Although private
occupational defined benefit schemes have existed in Britain for many years, coverage of
private pension schemes has increased substantially since the 1986 pension reform and the
subsequent introduction of personal pensions in 1988.
Private pension schemes, and occupational pensions in particular, have been an
integral element in the UK pension arrangements for more than four decades. Since the
1960s a more or less stable portion of about half the working population has been covered
by an occupational pension. With the introduction o f personal pensions the proportion o f
individuals with some form of private pension has increased further so that by the year
1993 roughly 87% of employed men (62% o f women) had been contracted-out o f the
second tier of the public pension scheme.
Note that the numbers replicated in the age-profile graphs that follow do not
include employers’ contributions to private pension plans^. As a guide to the potential
importance of this issue, an individual who wanted to save the maximum allowed could
have total contributions (employer and employee together) o f 17.5% o f their income until
age 35, then rising to 25% by age 50 and 35% by age 60. But the rules for the employer
component of such contributions differ widely across the various schemes and the data
does not contain information on this component. Indeed it would be extremely
problematic to collect since other evidence has shown that respondents to surveys typically
have a low level of awareness of the contributions being put into their schemes by third
parties. The diversity o f employer contribution regimes, and the lack o f pension plan details
in the data that would facilitate a linkage to the rules o f the scheme (as has been done in the
US for the Health and Retirement Study) means that it would Be impossible to impute even
a general approximation into our data.

’ Traditionally private pensions have been occupational schemes offered by the employer. Since 1988 so called “Approved
Personal Pensions” (APP) have become a further option as part o f the mandatory second tier pension schemes.
Employers do, however, only match contributions for occupational schemes.
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Figure 1-2: Contributions to Private Pensions by age, cross-section
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Figure 1-2 displays the cross-sectional profiles o f the mean amounts that households
contributed to private pension funds in each of the four years we use. The figure shows an
increase in this form of saving over time until 1988 across all working age groups.
However, it is worth noting that the data points for 1993 lie below the 1988-line. This
seems quite surprising at first sight. In fact one would expect to see the exact opposite
given that personal pensions were introduced in 1988 and invoked a strong take-up that
quickly reached 30% by 1995. We will observe the same phenomenon in the case of
National Insurance (NI) contributions described in the next section suggesting some
common effect being at work.
During the 1980s the UK saw an unprecedented increase in income inequality that
also extended into the early nineties. This development that is well documented in
Goodman, Johnson and Webb (1997) was in part due to a rise in inequality in earnings —
the variable that determines amounts contributed to private pensions as well as those to
National Insurance. The cross-sectional profiles of mean total household income in Figure
1-4 below show an increase from 1988 to 1993 and hence disguise the changes in the
distribution. When considering, however, the distribution o f household income from
earnings (included in Appendix 3 to this chapter) the picture becomes much clearer. The
lower percentiles in 1993 reach earnings levels that lie significantly below those observed
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five years earlier in 1988. The higher unemployment rate in 1993’° certainly plays a role in
this and explains the increase in the proportion o f working age households in our data with
zero-contributions to private pensions from 55.6 % in 1988 to 64.91 % in 1993.”
While the described effects of inequality and unemployment also apply to the case
o f National Insurance contributions below, there is an additional issue to be taken into
account here concerning the quality of the data. The FES does not capture actual
contributions to personal pensions very well, i.e. contributions to the form o f private
pensions that was only introduced in 1988. One particular fraction is most likely to
systematically escape the FES records due to how personal pensions are administered.
Even though members of personal pension schemes are entided to the contracted-out
rebate of the second tier of the state scheme, they have to pay the full National Insurance
contributions in the first place. It is the Department o f Social Security that redirects this
rebate to the individual’s personal pension fund. This part of contributions wiU therefore
systematically not show up in the FES figures so that underreporting becomes more and
more important with the increase of personal pension coverage ever since their
introduction in 1988. Since personal pensions have been particularly popular among
people with higher earnings, and in particular young male workers, the underreporting
may be important especially for people with high contributions —a selection process that
again leads the 1993-line to appear lower.

III.C

Contributions to PAYG Systems

Payment of National Insurance contributions that finance the UK PAYG System is
compulsory for everybody with earnings above a certain threshold (Lower Earnings Limit LEL). On the difference between earnings and this threshold the individual has to pay a
certain percentage (currently 10% on earnings above the LEL ( + 2% o f the LEL, if one
earns more than the LEL)). There is, however, a ceiling to the amounts contributed, as no
contributions need to be paid on earnings that lie above the upper earnings limit (UEL).
Remember that workers who are enrolled in an occupational or a personal pension scheme
pay reduced N I contributions.’^

The unemployment rate in 1993 lies 2.5 percentage points above the one recorded in 1988 (OECD Economic Outlook;
1988: 7.8 % and 1993: 10.3 %).
" This increase in non-contributing households docs not contradict the reported increase in private pension coverage. The
latter refers to the percentage o f individuals covered in the active workjone whereas the number o f non-contributing
households is taken from the entire observed population.
'2 Contracted-out NI contribution rates are currently 1.8 percentage points below the contracted-in rate.
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Apart from paying for the government’s expenditure on retirement pensions,
National Insurance contributions are also used to finance various other state benefits.
These include unemployment benefit, statutory sick and maternity pay, incapacity benefit,
maternity allowance, widow’s payment, widowed mother’s allowance and widow’s pension,
all of which could feasibly crowd out private saving. There are no fixed percentages
allocated to each program which makes it impossible to single out specific items.
Payments to health insurance are often also considered to be a form of notional
saving, A particularity of the United Kingdom is, however, that health care under the
National Health Service is free of charge and its usage is non-contributory, i,e, is paid out of
the general tax income of the government. Hence this form o f notional saving can neither
be identified nor be allocated in the UK. This obviously implies at the same time that health
expenditure o f the elderly —an important item in old-age expenditure in other countries will be relatively low in the UK and hence this motive for saving will also be relatively
weaker.
As is the case with mandatory saving we do not observe any information on
employer National Insurance contributions. Unlike mandatory saving through employer
pension contributions, however, employer N I contributions can be calculated using
individuals’ observed earnings and applying each years’ contributions schedule. National
Insurance Contributions were subject to a number o f changes over time from flat-rate to
eamings-related, nowadays 10% contribution rates exist in respect of most employees with
no upper limit for employer contributions.
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Figure 1-3: P A Y G O Contributions by age, cross-section
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(Mean) Contributions to PAYGO Systems [1998 prices]

The average amounts that households o f different ages contributed to the state’s
PAYGO scheme are shown in Figure 1-3 indicating an increase over the years until 1988.
Again there are several effects explaining the observed patterns. One is economic growth
and hence higher incomes on which contributions are paid, another concerns changes in
the contribution system and finally the evolution o f the earnings limits. When looking in
detail at early years o f our sample the increases are due to a rise in earnings (see also the
gross income profiles in Figure 1-4 below) as well as a widening o f the range o f earnings
on which contributions are to be paid (i.e. the LEL dropped slightly in real terms while
the UEL went up). The structure o f contribution payments was changed substantially in
1978 when SERFS —the State Eamings-Related Pension scheme - was introduced. The
actual percentages for N I contributions did not change very much at first, but this was
not to last very long. By 1983 the contribution rates had been raised by 2.5 percentage
points. Along with the beginning o f the strong earnings growth o f the 1980s, especially
among younger cohorts, this lead to those high figures until the end o f that decade (see
the cross-sectional profile for 1988). In the 1990s the levels appear to be significandy
lower. The same observation was already made for contributions to private pensions and
the explanations based on the increase in earnings inequality and high unemployment
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apply here alike.H ow ever, the impact of the rise in inequality is amplified in this case
through the interaction with the earnings limits that define the lower and the upper
bound of National Insurance Contributions to be paid. With high levels of
unemployment and a substantial fraction o f the population on low earnings there are as
many as 28.2 % of households who do not pay any National Insurance contributions.
This compares to a number o f 20.86 % in 1988.’'^ Those earners at the upper end o f the
distribution do, however, not pay higher contributions over time once their earnings have
hit the upper threshold (UEL) above which any extra earnings are not liable to National
Insurance contributions. Hence this fraction o f the population benefits from high
increases in earnings while paying constant NICs in real terms because the earnings limits
have only been uprated in line with prices ever since 1981.^^ The sum o f all the effects
described lead to the surprisingly low average National Insurance contributions in the
year 1993.
Finally, note the decline in the cross-sectional profiles from age 55 onwards,
reflecting an increasing portion of people retiring from the work force before statutory
pension age. The official pension age for men is 65 and the profiles have clearly dropped
very close to zero by that age.^*^

HI D Income
Our definition o f income is predominantiy composed o f the components earnings, income
from self-employment, asset income, annuitized payments from PAYGO-schemes and
funded pension schemes, other public non-pension transfers (i.e. social security benefits).
Lump-sum payments from PAYGO schemes do not exist in the UKL The income
definition we use is based on a refined definition established by the Department o f Social
Security for measuring income distributions (see Goodman and Webb (1994) for a detailed

Note that the systematic underreporting o f contributions to personal pensions mentioned in the previous section will
have the opposite effect for National Insurance Contributions (NICs). The contracting-out rebates are recorded as part
o f the NICs, since they are collected by the Department o f Social Security first and only then are they redirected to the
individuals’ personal pension funds.
These fractions are extremely high considering the fact that every employee has to pay some NICs as soon as his earnings
pass the threshold defined by the lower earnings limit (LEL) - even if he is contracted out.
'5 The LEL is linked to the value o f the fuU-rate basic state pension payable to a single person. From 1981 onward the state
pension benefits were legislated to only be increased in line with prices (as opposed with the higher o f earnings and
prices as it was the case before). Hence the LEL has been price indexed ever since and the UEL is supposed to be a
multiple o f the LEL (6 V2 to 7 times the LEL.)
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description). Throughout this section we present age-profiles for the mean o f each variable
o f interest This retains comparability in the text with the cohort adjustments that will be
presented later. In general, medians lie between 10 and 20 percent below the mean.

IILD.l

Total Gross Income and Total Disposable Income

Figure 1-4 shows the cross-sectional age-protile of gross income for the four selected years
o f our sample period. The familiar hump shaped profile is immediately imminent, although
the cross-sectional age profiles peak in the mid to late forties, slightly earlier than expected
given that early retirement typically only begins after age 50 (see Figure 1-13 and Figure
1-14 below). The other striking feature of the figure is the rapid income growth observed
across aU working ages between the 1983 and 1988 cross-sections.

Figure 1-4: Total Household Gross Income by agey cross-section
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(Mean) Total HH gross income

Remember that households are sorted by the age o f the head o f household. It is therefore normal that contributions do
not fall down to zero completely since a younger household member might still be working and hence still pay into a
pension scheme or make PAYG contributions.

27

Figure 1-5: Total Household Disposable Income by agey cross-section
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(Mean) Total HH disposable income [1998 prices]

In Figure 1-5 we present the cross-sectional age-profile of mean disposable household
income, which again displays a hump shape. The shift in the levels o f income over time
again suggests some economic growth over the observed period, and the difference
between 1988 and 1993 profiles —that is greater than the one observed in Figure 1-4 for
gross income —is consistent with the average reduction in National Insurance contributions
and direct taxes over that period.

IILD.2

Annuitised Retirement Income

The most important component of income for elderly households is annuitised retirement
income. In Figure 1-6 we present profiles for mean annuitised retirement income, defined
to include public and private pensions and income from annuities. An interesting feature of
the UK experience is that pensioners’ average income over the last 30 years have risen
faster than average incomes of those in work for several reasons and this is indicated clearly
by the growth in annuity income profiles across years in our sample. First, with eamingsrelated, i.e. second tier, coverage becoming compulsory in 1978 for everyone who earns
more than a certain threshold many more individuals now receive additional pension
benefits to supplement their basic state pension when they retire. Moreover, for those who
are member of a private scheme the indexation rules have significandy improved and, with
an increasing number of women earning their own entidements to a private pension, the
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amounts of private pension income that households receive on average have risen markedly
over time.

Figure 1-6: Annuitised Retirement Income by age^ cross-section
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It is important to point out that means-tested benefits take an important role in income of
the elderly in the UK: in 1996/97 they accounted for 12% of pensioner income or 1.2% of
GDP. We discuss this in more detail in section V where we link pension policies to
particular features of the observed patterns.
Finally, it is worth noting that the UK provides substantial non-contributory nonfinancial benefits for the elderly: free healthcare (government spending on the NHS is 4.4%
of GDP^^ and around two thirds of these resources go to pensioners), free prescriptions
and dental care and (some) free public transport. The latter benefits are not available for
working age individuals. We do not attempt to impute monetary values to these benefits in
order to add them to income, but merely point out this feature to bear in mind when
comparing the UK to evidence from other countries.
O f course, mean age-profiles can hide inequality within age groups. In particular
there are groups of individuals or households on low income with hardly any SERPS
entidements and no occupational pensions. With the decreasing value of the basic state

17 Figure from HM Treasury [1997], Public Expenditure, Statistical Analyses 1997-98, London: HMSO.
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pension in real terms due to price indexation, future payments for these groups will be very
low. On the other hand, there is an increasingly large group covered by good private
pensions that are providing increasingly high levels o f retirement income.

III.E

Saving (residual definition)

Having constructed the income variable in the previous section, we still need a measure of
total household expenditure to compute saving as a residual between the two. In Figure 1-7
we present cross-sectional age profiles of mean total household expenditure for the four
years.
As with income, the expenditure age-profiles are hump-shaped as has now been
pointed out in a large number of papers using FES expenditure data to analyse the
dynamics of consumption growth (see Blundell, Browning and Meghir (1994) or Banks and
Blundell (1994) for example).

Figure 1-7: Total Household Expenditure by age, cross-section
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Typically, studies look at non-durable components of expenditure only. For the purposes of
this paper, however, we define expenditure to include spending on aU items including
durable purchases and housing since this is the definition that will give us a residual
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definition comparable to financial saving. Two things are worth pointing out about the
cross-sectional expenditure age-profile at this stage. The first is that the peak o f the profile
is at an earlier age than the peak of the income profile. Second, expenditure continues to
fall throughout retirement. This is consistent with the evidence o f other studies on life-cycle
expenditure paths for the UK (see Banks, Blundell and Tanner (1998) for example).

IILE.l

Saving

With both income and consumption data established we can finally present our measures
o f total household saving. We begin with an analysis o f the level o f saving, where we have
computed saving defined as the residual between household disposable income and total
household expenditure. This is presented in Figure 1-8. As might be expected, the profile is
substantially more noisy than those for either expenditure or income. As a result we also
present profiles in Figure 1-9 for median saving which are more robust to outliers typically
caused by households having abnormally high incomes (bonuses) or expenditures (due to
infrequency o f purchase) in the weeks in which they were surveyed.

Figure 1-8: Mean Total Household Saving by agey cross-section
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Figure 1-9: Median Total Household Saving by age, cross-section
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The cross-sectional patterns of saving in Figure 1-8 and Figure 1-9 show positive
saving for most of working life with levels rising until age 55. What is striking about this
figure, however, is the uniformly positive saving for older (retired) age groups in aU years.
This is further evidence that the consumption profile continues to fall below income after
retirement — the phenomenon investigated in detail in Banks, Blundell and Tanner
(1998) —a fact that, on the surface at least, requires some investigation. We leave this until
we discuss cohort adjusted profiles below.

III.F

Saving rates

Figure 1-10 depicts median saving rates, calculated as saving divided by disposable income.
Any hump shape observed up until age 65 disappears and saving rates are observed to rise
continuously until retirement age for all years. Unlike income and expenditure profiles,
there are not uniform time effects separating the profiles — the level o f the saving rate
profile rises and falls over time, as would be expected from a cyclical variable. Finally, and
perhaps unusually, saving rates increase, at least in cross-section, with age as older
households save as much as their younger counterparts but have lower annuitised incomes.
Again, we leave discussion of this in more detail to section IV.
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Figure 1-10: Median Household Saving Rates by agey cross-section
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Finally in this section we look at the distribution within the population o f the above
measures by giving a cross-sectional ‘snap-shot’ for the year 1993 o f each o f the distribution
o f the variables that we use to construct our residual measure o f saving, i.e. ‘disposable
household income’ and ‘total household expenditure’, and also the distribution o f the
resulting savings and saving rates. More precisely. Figure 1-11 presents the mean and
median, along with the 25* and 75* percentiles for each o f these variables.
For both income and expenditure the mean lies above the median indicating the
presence of some households with particularly high incomes and expenditures that skew
the distribution. The gap between the 25* and the 75* percentile turns out to be largest
around the middle of the life-cycle, that is around age 45 — this is true for income,
expenditure and saving. The normalisation of saving by income removes this change in
distance so that the different percentiles move more or less in parallel across the age-bands.
Note that for saving rates the median is above the mean (for all other presented variables it
is the other way round). This suggests that in 1993 there are some heavy dissavers that pull
the mean down below the median, as would be expected.
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Figure 1-11: Distrihution o f Income^ Expenditure^ Saving and Saving Rates by age,
cross-section
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III.G Covariates
Many other factors have been changing in the household population in Britain since 1973,
and these could well underpin some of the changes over time in the cross-sectional profiles
for income, expenditure and saving discussed above. Although a full structural analysis is
far beyond the scope o f this descriptive paper, in this section we present cross-sectional
profiles for the same four years for variables that might plausibly be considered covariates
in household income, spending and savings profiles. We focus on household size,
employment rates, marginal tax rates and home-ownership rates.

IIL G. 1 Marginal Tax Rates
There have been many tax changes in Britain over the last twenty years. Broadly speaking,
these can be summed up as, since 1980, a steady reduction in marginal rates o f income tax,
a small decrease in National Insurance contributions [although not in terms of the tax rate,
instead as a result of the evolution of earning limits interacted with increasing earnings
inequality], and increases in indirect taxes.
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III. G.2

Household size

One o f the most striking features of the UK household population has been the change in
household structure over the last twenty years. Despite low population growth, increasing
divorce rates, delayed household formation, and increased longevity, have led to marked
increases in the number of households in the population, and hence reductions in the
average size o f households. Such trends are predicted to continue, or even accelerate, for
the next ten years at least. Since saving is the way of providing for expected future needs,
and current needs also determine ones ability to save, such trends might be thought to have
effects on saving behaviour.

Figure F12: Average Household Size by agey cross-section
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In Figure 1-12 we present cross-sectional age profiles for household size
(counting adults and children separately). As is clear, the profile has moved steadily
downwards over our sample period, reflecting the fall in average household size
predominantly in middle age.

III. 0 3

Male lahourforce participation

In keeping with most other developed countries, the UK has a declining cross-sectional age
profile for employment rates for men after age fifty. This profile is presented in Figure
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1-13. Looking within cohorts, it is clear that men with occupational pensions are more
likely to retire early Ç.e. from 55 onwards). What is most striking is the declining levels o f
the profile at all ages, and particularly at the early retirement ages. These effects have been
so rapid that over 50% of men are not working by age 60, whereas twenty years ago that
number would only have been around 25%.

Figure 1-13: Lahourforce Participation of Males by agey cross-section
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III. G.4

Female labour force participation

In contrast to male employment rates, the proportion of women of working age in
employment has increased over time, and the increases have been concentrated at the
bottom end of the age distribution (see Figure 1-14). Among women aged 50-59 the
proportion of those in employment and not working has remained relatively stable over the
period. The result of these changes is that, while there are still differences between the
employment rate profiles for men and women, these differences are far less substantial than
they have been in previous years. It is worth noting, however, that the proportion o f those
working part-time versus full-time still differs across genders.
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Figure 1-14: Lahourforce Participation o f Females by agey cross-section
1978
1988

1983
1993

.8

.6

.4

.2

0

40

20

50
ageband

60

70

80

Labourforce Participation of women

III. G. 5

Home ownership

Home ownership is more prevalent in the UK than in many European countries,
particularly at younger ages. In addition, home ownership rates have increased markedly
over the years, possibly as a result of a number of supply side reforms such as the sale of
public housing to tenants, and relaxations in credit and mortgage markets.
Figure 1-15 presents cross-sectional age-profiles for the prevalence o f homeownership in each of the four years, and the differences between profiles are striking. The
most substantial differences in profiles across time periods are mainly in middle age. More
specifically, there is not a particularly higher incidence in ownership rates for the youngest
cohorts as is shown in the lower panel of the figure that shows cohort profiles for the same
variable. Partly the period of expansion in home ownership over the last thirty years is over.
In addition, however, this is likely to be in part due to a combination o f business cycle
effects (particularly the early 1990s turn down in housing market), but also due to
composition effects since these cohorts are not getting married or having children, and less
household formation typically leads to less home ownership.
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Figure 1-15: Homeownership by agey cross-section and synthetic cohorts
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IV

Cohort effects and ‘life-cycle’ profiles

This section presents the main features of the available empirical evidence for savings and
related variables. Note that the residual measure o f savings based on the difference between
income and consumption does not allow us to recover the various components o f most
forms of savings. Hence, as before, the information we can provide on the sub-categories —
discretionary, mandatory and ‘notional savings’ —is limited. We therefore focus on the one
where we are able to recover a complete measure, that is on ‘notional savings’. At the end
of this section we discuss the identifying assumption o f zero time effects for the presented
cohort profiles. We offer alternative ways to construct cohort profiles for selected key
variables.

IV.A

‘Notional Savings*

Payment of National Insurance (NI) contributions that finance the UK PAYG System is
compulsory for everybody with earnings above a certain threshold (Lower Earnings Limit LEL). Contributions to the scheme are required to be made both by employees themselves
and by employers on behalf of the employees. Employee contributions are currently 10%
on earnings above the LEL plus 2% of the value of the LEL if one earns above the I ET.
There is, however, a ceiling to the amounts contributed, as the employee does not pay
contributions on earnings that lie above the upper earnings limit (UEL). The 1998 values of
the LEL and UEL were € 5,658 and € 42,874 respectively. Workers who are enrolled in an
occupational or a personal pension scheme pay reduced NI contributions.^®
The FES does not collect any information on employers’ National Insurance
contributions but we can recover these on the basis of recorded gross earnings applying
the relevant contribution rules over time. Like employees’ contributions, these were
subject to a number o f important changes —from flat-rate to various forms o f eamingsrelated contribution scales. Current rates are at 10% o f the employee’s gross earnings.
There is, however, no upper limit for employer contributions.
Figure 1-16 shows the average amounts o f total National Insurance Contributions
(NICs) in constant prices paid by the various cohorts over time.

Note that in the

remainder of this study the indicated cohorts are denoted by the midpoint o f the date-of-

Contracted-out NI contribution rates are currently 1.8 percentage points below the contracted-in rate.
19 We allow for linear cohort effects, but restrict time effects to be zero. We smooth the cohort-age profiles by using a fifth
order polynomial in age. The methodology and assumption involved in the construction o f the presented cohort profiles
are discussed in Brugiavini and Weber (2003).
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birth intervals contained in each o f the 5-year band cohorts (e.g. 43 for the cohort where
the head was born between 1941 and 1945).

Figure 1-16: Cohort-age Profiles for total NICs
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With regard to the shape o f the profile, contributions rise slightly through working
ages (tracking increases in earnings) and then fall as more households in each group are
observed as retired.^ Positive cohort effects reflect real income growth amongst cohorts
going through their middle ages during our sample period.

2® Remember that households are grouped by the age o f the head o f household. It is therefore normal that contributions
do not fall down to zero completely since a younger household member might still be working and hence still make
PAYG contributions.
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Figure 1-17: Cohort-age Profiles o f Total NICs divided by Gross Income
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When plotting NICs as a fraction o f total household income — presented in
Figure 1-17 —it becomes immediately apparent that for those younger cohorts who are
currently on the upward slope of their income paths the fraction o f income paid in NICs
has fallen, even though there had been some increases in the percentages o f NICs to be
paid. This is mainly due to a combination o f two effects. The most important one is the
evolution of the thresholds defining the earnings bracket on which NICs are levied. Since
1980 these have been linked to prices. As a result an increasing fraction o f people with
high earnings are paying NICs up to the upper earnings limit, but not on earnings that lie
above this threshold, especially with the rise in income inequality observed in the 1980s.
This is an interesting aspect from a policy point o f view, since this implies that more and
more people at the upper end of the income distribution pay less NICs as a fraction o f
their total earnings. Another reason for less NICs paid as a percentage o f total household
income is that especially among young male earners, there was a rapid take-up of personal
pensions that were introduced in 1988 as a further possibility o f contracting-out o f the
public pension scheme. These individuals paid reduced NICs on condition that the rebate
was contributed to a defined contribution personal pension.
To get an idea of the degree to which such ‘notional savings’ contributions may
crowd out other forms of saving we compute the lifetime profile for (expected) public
pension wealth arising from these contributions for a male worker retiring in 2001 who did
not contract out of the public scheme at any point during his working life. Hence, we
estimate the life-time average earnings profile (under the same assumptions as the profiles
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in the following section) for a male person bom in 1936 and retiring at age 65 in 2001. On
this basis we calculate actual contributions paid, as well as expected receipts conditioning
on given rules (either currently in place or already announced). We include all the various
components of public pensions that is benefits from the Basic State Pension, Graduate
Pensions^^ and the State Earnings Related Pension Scheme (SERPS).
We use the following definition for Social Security Wealth (SSW) at time t
SSW(t) = S S W (r -1 ) 4- c(t)

for ages t = 20,...,64

SSW(t) = SSW(t - 1 ) - b(t)

for ages r = 65,..., T

c(t) and h(t) denote contributions and benefits at time /, respectively, T is the final
period until which an average male person will survive in expectation. All values in the
above equations are assumed to be in real terms. The resulting age profile for SSW is
presented in Figure 1-18 below.
By retirement age, cumulated social security wealth amounts to around € 70,000 for
an individual who remains in the public scheme for the entire working life. It is worth
noting here that those contracted out of the earnings related part o f the scheme wiU get
substantially less public pension entitlements.^

2' Graduated pensions were in place between 1961 and 1975; it was an earnings-related scheme and as such the
predecessor o f SERPS.
22 See the German study for more discussion o f this technique.
23 Also, those contracted out tend to be higher income households, so whether mean life-time income profiles are an
appropriate measure o f the resources o f those contracted in for their entire working lives is another concern.
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Figure 1-18: SSW accumulation over the life-cycle for a typical worker bom in 1936
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Apart from paying for the government’s expenditure on retirement pensions,
National Insurance contributions are also used to finance various other state benefits/'*
Payments to health insurance are usually also considered to be a form o f ‘notional saving’.
As discussed earlier, a particularity of the United Kingdom is, however, that health care
under the National Health Service is free o f charge and its usage is non-contributory, i.e. is
paid out of the general tax income of the government and this form o f ‘notional saving’ can
neither be identified nor be allocated in the UK. Although at the same time the health
expenditures of the elderly —an important item in old-age expenditure in other countries —
will be relatively low in the UK.

IV.B

Total Savings: Residual Measure
Our measure of total savings is constructed from the difference o f total disposable

household income and total household expenditure. Therefore we present cohort-age
profiles for the latter two variables first, before passing on to discussing total savings.

2“* These include unemployment benefit, statutory sick and maternity pay, incapacity benefit, maternity allowance, widow’s
payment, widowed mother’s allowance and widow’s pension, all o f which could feasibly crowd out private saving. There
are no fixed percentages allocated to each program what makes it impossible to single out specific items.
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Figure 1-19: Cohort-age Profiles for Disposable Household Income
40000

CO

30000

O
CC
3
w
00
O
O))
20000

10000
20

30

40
50
Age of head of household

60

70

The cohort effects in the income profiles are clearly visible in Figure 1-19 above
and the decomposition confirms that later cohorts have higher levels o f life-time
incomes, presumably due to productivity growth and higher female labour market
participation. The cohort effects are strongly jointly significant in the estimation equation.
The age pattern is hump shaped: the average household income profile increases steeply
until age 50, thereafter it decreases. That is, despite cohort adjustment, income for all
cohorts still peaks before retirement age, presumably as a result o f the falling labour
market activity of adults (in particular men) aged 50 and over. This does, o f course, not
imply that the income profiles of single workers would necessarily drop in such a strong
way, but simply that the cohort's average income decreases with age as more and more
people from that cohort retire.
As for expenditure, we define it to include spending on all items including durable
purchases and housing since this is the definition that will give us a residual definition
comparable to (mandatory and discretionary) financial saving. In Figure 1-20 we present
the cohort adjusted age-profiles for total expenditure. As with income, the expenditure
age-profiles are hump-shaped as has now been pointed out in a large number o f papers
using FES expenditure data to analyse the dynamics o f consumption growth (see
Blundell, Browning and Meghir (1994) or Banks and Blundell (1994) for example). They
peak at around ages 47—50 - the age when family needs associated with the costs of
children are presumably at their highest. Again, we see strong positive cohort effects.
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Figure 1-20: Cohort-age Profiles for Household Expenditure
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Note that expenditure continues to fall throughout retirement. This feature of the evidence
has also been pointed out in other studies on life-cycle expenditure paths for the UK (see
Banks, Blundell and Tanner (1998) for example). We discuss this point in more detail when
considering the empirical evidence on total savings.
In Figure 1-21 we present the cohort-age profiles for median saving. We use the
median rather than the mean, because the latter measure is very sensitive to outliers
associated with temporarily low incomes or expenditures.
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Figure 1-21: Cohort-age Profiles for Total Household Saving, median
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The patterns of median saving show positive saving for most o f working life with
levels rising until age 52 declining thereafter. What is striking about this figure is that
saving for older (retired) age groups remain positive throughout. This is obviously linked
to the observation made earlier that consumption profiles continue to fall after their
retirement.

Figure 1-22: Cohort-age Profiles for Household Saving Rates, median
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Figure 1-22 depicts cohort profiles for median saving rates by age, that is dividing
the residual measure of savings by total disposable household income. Here the story is
very different to income and expenditure, since there are no real cohort effects observed
in the saving-rate profiles, and also the hump shape has virtually disappeared. Unlike the
income and expenditure profiles, there are not uniform time effects separating the
profiles. The youngest cohorts (born between 1956 to 1970) seem to start o ff at
significantly lower levels o f savings as well as lower saving rates than their older
counterparts. Also note that the saving rate does not turn negative beyond retirement age.
Quite the opposite, it basically remains as high as at times before retirement. This
phenomenon is related to the 'retirement savings puzzle' which has been analysed in
detail Banks, Blundell and Tanner (1998). They show that controlling for the effects o f
mortality risk, the removal o f work-related costs, and demographic variables cannot
account for aU of the fall in consumption growth that happens around the time of
retirement.
Yet the age profile of the saving rate during retirement is still an interesting
phenomenon. One possibility is that differential mortality begins to dominate although
such an explanation would require the rich to be saving more during their retirement than
the poor, which is unlikely. An alternative possibility is the previous over-annuitisation o f
wealth possibly due to institutional reasons which, in the presence o f a bequest motive,
would lead to the need for re-saving to provide the bequest. Alternatively, bequest
motives could become more important as households are ageing. Finally, unanticipated
events could explain this pattern. In particular, if pension wealth expectations are not
met, or if the marginal utility o f consumption falls in an unexpected way (possibly due to
ageing as suggested by Borsch-Supan and Stahl (1991)) then the observed patterns o f
saving may be a rational response. The puzzle, as such, is why the effects are so much
more marked in the UK than elsewhere. Part o f this may be due to the time period over
which these effects have been estimated. Under any scenario, however, it will be
interesting to see if such behaviour persists as retiring generations become successively
richer and retire with more wealth in both annuitised and non-annuitised forms.
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V

Further Issues

V.A

Pension Policies and other Institutional Issues

Recent years have seen many reforms to the policy environment in which British
households take their savings decisions. A full structural analysis o f the effects o f such
policy change on the profiles reported earlier would be an extensive modelling exercise that
lies beyond the scope of this paper. However, individual country experiences with policy
experiments and policy reform are a crucial determinant of differences in profiles across
countries and as such have important potential to improve our understanding o f saving
behaviour on the basis of cross-country comparisons. Therefore in this section we discuss
the policy environment and the way it has changed over the period o f our data. Due to the
importance of pension saving, as well as the number o f reforms that have occurred, these
pension reforms are our main concern in what follows although we do discuss non-pension
saving where relevant. We begin, therefore, by discussing the main features in UK pension
arrangements that stand out from an international perspective, and discuss how each
component contributes to the age-profile for the annuity incomes o f those currently retired.
We go on to discuss expected pension wealth for future cohorts, and finish with some
discussion of distributional issues and the relationship to non-pension saving.
Pension arrangements in the United Kingdom fall into two tiers: first, a flat-rate
scheme provided by the state, and second, an eamings-related element that can be provided
by either the state or the private sector. The role of the private sector has been relatively
important ever since the 1960s with the result that the UK —in contrast to many other
countries —does not face any sustainability problems as far as the financing o f the scheme
is concerned. Government spending on pension payments currendy amounts to 4.7% o f
GDP - a number that is significantly lower than in most other industrialised countries, even
if taking into account other social security benefits paid to pensioners (another 1.2% of
G D P).“
Contrary to many other countries the UK has a tradition o f frequent pension
reforms. Since the introduction of the current public pension scheme in 1948 there has
been at least one major reform to the system in every decade: the introduction o f

25 From OECD W /P no. 168, table 3: Australia 2.6%; Canada 5.2%; France 10.6%; Germany 11.1%; Italy 15.4% ^ c l.
2.1% on disability pension); Japan 6.6%; Netherlands 6.0%; New Zealand 5.9% (gross); USA 4.1% (+ 3.5% on medicare
and means-tested programmes).
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occupational pensions in the 50s, implementation o f graduated pensions^ in the 60s
followed by their abolition in the 70s and later replacement by SERFS and the introduction
o f personal pensions in the 1980s. Most recently we have seen a further major restructuring
that wiU ultimately lead to replacement o f SERFS with another Rat-rate scheme, a change in
the age of entitlement to receive state pension for women (from 60 to 65) and the
introduction of a third form of private pension.
The main result of these reforms has been that the public pension scheme no
longer suffers sustainability problems of the order o f magnitude o f other European
countries. This has been achieved by a large and rapid reduction in generosity, coupled
with the introduction of a large private sector to fill some of the gap. The resulting
change in the average real rate of return o f the public pension scheme reflects the
reduction in generosity quite clearly. Individuals retiring in the year 2000 should realise a
return of 2.4 % on average. This compares to an expected real return o f -0.2% or -0.3%
for those retiring in 2020 or 2030 respectively (Disney and Whitehouse (1993)).
These changes will only reaUy impact on future cohorts, however. One interesting
feature o f the UK system is that over the last 30 years pensioners’ average income have
risen faster than average incomes of those in work. Two main factors have driven this
trend. First, with state eamings-related coverage becoming compulsory in 1978 for
everyone with earnings exceeding a certain threshold many more individuals now receive
additional state pension benefits to supplement their basic state pension when they retire.
Second, for those who are member o f a private scheme the indexation rules have
significantly improved and, with an increasing number o f women earning their own
entitlements to a private pension, the amounts o f private pension income that households
receive on average have risen markedly over time.
But it is important to point out that means-tested benefits still take an important
role in income of the elderly in the U K in 1996/97 they accounted for 12% of pensioner
income or 1.2% of GDF. Overall, one third o f pensioner households receive means-tested
benefits of some form. In addition, the UK provides substantial non-contributory nonfinancial benefits for the elderly: free healthcare (government spending on the NHS is 4.4%
o f GDF^^ and around two thirds of these resources go to pensioners), free prescriptions

26 Graduated Pensions were the first form o f an eamings-related public pension scheme in the UK.
27 Figure from MM Treasury [1997], Public Expenditure, Statistical Analyses 1997-98, I^ndon: HMSO.
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and dental care and (some) free public transport. The latter benefits are not available for
working age individuals. We do not attempt to impute monetary values to these benefits in
order to add them to income, but merely point out this feature to bear in mind when
comparing the UK to other countries in this volume. Figure 1-23 below shows the levels of
public pension income among the elderly population, i.e. where the head of household is
aged 50 or over (hence only those cohorts who are actually observed at these ages feature in
the graph).

Figure 1-23: Income from Public Pensions
8000 -

6000 -

W
O
cc
3
ILI

4000 -

00

o>

O)
2000

-

50

60

70

80

A ge of h ead of h o u sehhold
o ld

The graph suggests that income from public pensions increases substantially
during retirement ages. Note that these cohort-age profiles are smoothed by a polynomial
in age estimated across working and retirement periods. Investigation o f the raw data
between the ages 63 and 65 shows that the unsmoothed profiles jump discretely as cohort
members retire at statutory retirement age. From this age on, profiles at most rise only
slowly in real terms, possibly as a result of differential mortality.
In addition to state pension income there is an increasingly large group o f elderly
households with substantial private pension entitlements that are providing increasingly
high levels of retirement income. This is shown in Figure 1-24. For older cohorts income
from private pensions is still substantially less than their receipts from the state.
Comparison o f the two figures, however, shows that the relative magnitudes are much
more comparable for currently retiring cohorts, and indeed in the future, private pensions
will be the major source of pensioner income (at least at the mean, if not the median).
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Figure 1-24: Income from Private Pensions
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Again the graph indicates rising incomes from private pensions during retirement.
In this case the observation is a result o f smoothing the raw data. The unsmoothed
cohort profiles do not suddenly jump up close to age 65. Instead they go up more steadily
which is observed to happen at increasingly earlier ages for later cohorts, reflecting early
retirement trends. The more steady rise can be explained by the fact that people retire at
different ages, so that the fraction of households of a particular cohort receiving income
from a private pension increases slowly over time as more and more individuals leave the
labour force. That the raw data profiles also show an increase in private pension income
during retirement is likely to be due to differential mortality.
O f course, mean age-profiles can hide inequality within age groups. In particular
there are groups of individuals or households on low income with hardly any SERFS
entitlements and no occupational pensions. With the decreasing value o f the basic state
pension in real terms due to price indexation, future payments for these groups will be
very low, and this leads to concerns about the incomes o f those in future retired
generations who did not engage in additional saving.
As mentioned above, the contraction in the size of state pension provision was
accompanied by an expansion in private provision. Some idea o f this can be seen in Table
1.1, which reports estimates o f aggregate accrued pension rights across the various types
o f schemes. Private schemes are now almost as big in aggregate as the public unfunded
schemes. More strikingly, perhaps, the table shows the relatively small size o f the state
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second tier provision, both in comparison to state first tier provision and to private
second tier provision. The overall effect of reforms to SERFS since it’s introduction in
1978 has been to cut the expected annual cost (in 2030, expressed in 1995 prices) from
^41 billion to £ \2 billion (Government Actuary 1995). Once again, this emphasises that
only currently retiring generations will see substantial SERFS incomes in retirement.
Their predecessors would not have made enough contributions under the scheme, and
their successors will either be contracted out, or will receive much less generous
entitlements.
Yet even these aggregate numbers on the ‘stocks’ of pension wealth overestimate
the importance o f the state second tier for current generations since the largest entitlements
will only go to those currently retiring. Indeed, only a minority o f employees now choose to
remain in the state scheme. The response to Fersonal Tensions amongst working-aged
households was quite strong: from an initial 17% o f employees on their introduction in
1988, to nearly 30% in 1996. As a consequence, by the early 1990s around three quarters of
those eligible to contract out of SERFS had done so, roughly 50% into occupational
pension schemes and 25% into personal pensions.^*

Table 1.1: Accrued UK pension rig h tS y 1995[in 1998 €J
Type of pension

Value of accrued rights (€ billion)

Basic State Tension

974

SERFS

242

Unfunded public sector schemes

314

T otal public unfunded schem es

1530

Funded occupational schemes

942

Fersonal pensions

266

T otal private funded schem es

1208

T otal UK pension rights

2,738
Source: Pension Provision Group 1998
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Obviously the series of reforms has induced numerous (exogenous) shocks to
individuals’ expectations about their future pension benefits, and in principle these shocks
should have affected individuals consumption and saving choices. To get some idea o f the
magnitude of such shocks, the two figures below taken from Chapter 2 summarise these
changes for the two main state pension schemes —Basic State Pensions and State EamingsRelated Scheme —for the reforms occurring between the late 70s and the mid 90s. They
display approximate public pension wealth for households observed in the FES where at
least one household member is contracted into the public scheme. In Figure 1-25 and
Figure 1-26 we compute the discounted sum o f future benefit payments in all years since
1974 in order to show how this changed over the period o f our data.^^ These figures are
related to Figure 1-18 above, but instead of computing actual pension wealth for a single
cohort as they age, we compute the wealth that each cohort would expect to receive on
their retirement, and show how this has varied as successive reforms altered the system.
This monetary value is set in real terms and also discounted to the year in which the
expectation is formed. The numbers can be interpreted as the lump sum that has the same
present value as the person’s future benefits net of future contributions. The discounting, as
well as the effects of conditional mortality probabilities, means that these profiles slope
upwards with age for each cohort even if everything else remained unchanged, since as they
near their retirement date the pension is discounted less and worth more in present value
terms.

2* Figure from Dilnot, Disney, Johnson and Whitehouse (1994).
29 Chapter 2 discusses the computations and the underlying concepts and assumptions in a detailed way.
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Figure 1-25: Present Cash Value o f Mean Expected Pension Wealth from BSP
for several Cohorts
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Note: The numbers in the graph indicate the date-of-birth o f the respective cohort profiles.

The big drop in the profiles above relates to the change of indexation of pension
benefits (from indexation to average earnings to indexation to average prices) for the basic
state pension, by far the biggest change for this scheme during the considered time period.
The real value of the basic state pension is deemed to continue to decline. At its peak in
1978 it represented roughly 20 % of average male earnings, declining to just under 15 % in
1998, and is projected to be worth about 8®/o o f average male earnings by the year 2020.^

30 This projection docs not take into account the ad hoc increase in the BSP benefit from April 2001.
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Figure 1-26: Present Cash Value o f Mean Expected Pension Wealth from SERPS
for several Cohorts
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Note: The numbers in the graph indicate the date-of-birth o f the respective cohort profiles.

Figure 1-26 features expected pension wealth profiles for SERPS and also shows
several dips that are due to the cuts in generosity legislated in 1986. For SERPS, however,
we also see substantial differences across cohorts. Those who were closer to retirement
when this second pension was introduced did not have the chance to contribute to the
scheme for very long and hence did not earn comparable entitlements. Most importantly,
comparing across cohorts it is clear that in the early 1980’s younger cohorts should have
been expecting to receive more than their predecessors. However, by the early 1990’s this
had reversed, and the expected wealth for the younger cohorts was substantially less than
the older generations.
The above figures show considerable variation, both over the time-path and over
the overall level of both components of pension wealth across cohorts —certainly large
enough to affect other components of wealth accumulation if individuals fully understand
and act on the changes. An important and unresolved research question is that o f how such
changes may have affected the income, consumption and saving profiles for existing
cohorts. Chapter 2 presents a structural analysis on the impact of the pension reforms on
household savings. Equally important, perhaps, is that the experiences of today’s older
generations may not be good predictors of the experiences o f future generations as they
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age, as a result of the substantial changes to the institutional system as well as demographic
and labour market conditions. Our analysis in this paper has been descriptive, and has
worked under the assumption that these effects can be summarised as changes in the levels
o f age profiles only. A further legitimate research question, and a crucial piece o f evidence
on which to base policy or policy advice, must surely be to investigate these potential
differences in more detail.
Finally with relation to policy issues, it is worth mentioning distributional or
microeconomic concerns. As we have pointed out above, the size o f the private pension
system has meant that the UK is not facing quite the impending financing crisis o f some
o f its European neighbours. However, this does not mean that the policy debate is over
in the U K Instead, focus has moved onto more microeconomic issues, and in particular
the provision for retirement incomes for those at the bottom end o f the life-time earnings
distribution. The most recent reforms and debate have related to the encouragement of
those remaining in SERPS to contract out. Typically these are households with low or
infrequent earnings who have been unable to afford a personal pension and do not work
for an employer offering an occupational pension.
These recent reforms raise the issue o f encouraging private pensions versus other
forms of financial saving. The past twenty years have seen numerous reforms to the
taxation o f financial assets but, broadly speaking, these have led to a more neutral taxation
o f saving vehicles, both with respect to consumption and with respect to other forms o f
savings products. Exemptions on life insurance and housing, which lead to saving in these
forms being taxed more favourably than consumption, have largely been abolished.
Similarly, new exemptions for current account type savings products and certain types of
equity-based saving have been introduced in a way that these forms o f savings are no longer
taxed less favourably than consumption as they were in the past (see Banks and Tanner
(1999)) for a more detailed discussion). So it is certainly the case that individuals can now
hold a broader set of savings vehicles without incurring tax disadvantages than was the case
in the past. This has also meant, however, that private pensions do not stand out as such a
tax efficient way of saving as they did, apart from when individuals invest large resources
over long horizons (since other vehicles offer similar tax treatments with instant access but
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with lower contribution limits)/^ Coupled with the growing body o f evidence suggesting
that a large fraction of households at the bottom end o f the wealth distribution have little
or no liquid financial assets, this raises the question of how far individuals should be
‘encouraged’ into pension saving over and above other more liquid forms. Potential
answers are far from clear, but it is certainly an important research question given the
current movements of savings policies in the UK and given the increasing talk o f private
provisions elsewhere in the world. At the heart of the issue is simply that pensions are only
one way of deferring consumption into the future, and as such policies towards pension
saving should always be thought of in conjunction with policies towards other forms o f
saving.

V.B

Identifying age profiles from a time-series o f cross-sectional data

If all individuals observed at a point in time differed only by their age and a completely
idiosyncratic component, a single cross-sectional survey could be used to identify the age
profile of consumption, saving and other variables by averaging these variables over
individuals of the same age, along the lines o f the previous section. However, if the Hfecycle behaviour o f individuals bom in different years differs systematically, the observed
cross-sectional age profile does not correspond to the life-cycle profile o f any individual. In
a famous paper, Shorrocks (1975) has shown that the presence of strong cohort effects
might introduce strong biases when one uses cross-sectional age profiles as estimates of
life-cycle profiles. The idea is best explained with a simple (and well-known) example.
Suppose that the life-cycle profile of a variable o f interest (wealth in Shorrocks’ paper)
increases linearly with age. Suppose also that different date-of-birth cohorts (or generations)
differ in the slope o f this function, in that younger cohorts accumulate wealth faster since
they are wealthier in life-cycle terms (maybe because of the presence o f productivity
growth). If the differences in slopes are large enough then by considering the snapshot o f
the age-wealth distribution at a point in time one might observe a ‘hump shaped’ age
profile. The decline in the latter part of the life-cycle reflects simply the fact that, in the
cross-section, the ‘older’ observations come from individuals belonging to earlier and
therefore ‘poorer’ cohorts.

3' Emmerson and Tanner (2000), however, point out that if the employer makes pension contributions on behalf o f the
employee, then there is still a substantial advantage to pension saving over other forms such as the Individual Savings
Account.
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In this section we therefore present age-profiles for key variables, adjusted for
possible cohort and/or time effects, that should help to shed further light onto the
evolution o f the age-profile for household saving behaviour over the past twenty-five years.
The FES provides a valuable long time-series o f cross-sections that enables us to construct
such profiles, and we use data from aU years of the FES (from 1974 onwards) in what
follows.
Given aggregate evidence for the UK, there are very good reasons to expect
cohort effects to appear in the data we study. To be able to control for them, we need
repeated observations on individuals or groups o f individuals over time. For this reason
we use the average cohort techniques developed by Browning, Deaton, Irish (1985) and
Deaton (1985), The main idea is to overcome the lack o f longitudinal data by
constructing synthetic panels — dividing the sample on the basis o f the date o f birth
(cohort) of the household head and averaging the variables under study for each cohort
and each year of the survey. This procedure allows us to track the average o f the variables
under study (be it consumption, income, saving rates or family size) for each cohort as it
ages.

The choice of the interval defining the cohort is somewhat arbitrary and is

determined mainly by the necessity of having a sufficiently high number o f households
within each cohort-year cell. In Appendix 2, we report the definition o f cohorts used in
what follows. In the table, we also report the average, and minimum number o f
households for each cohort across the sample.
The main problems of the synthetic panel technique are, firstly, that it cannot be
used to study dynamic phenomena that are purely idiosyncratic and second, that the
assumption that the membership of the groups is fixed (or changes in a way which is
unrelated to the variables under study) may be hard to maintain. For instance, if mortality
and wealth are negatively related, cohort averages would reflect the fact that the
population from which the samples are drawn becomes progressively ‘richer’, as the
poorer individuals die younger. This makes the interpretation o f cohort profiles more
controversial as the age groups grow older, particularly after age 65, Also to construct the
cohort data on the basis of households as the smallest unit is a delicate compromise as
the structure of households might change over time, either through divorce and
remarriage or simply due to changes in living arrangements, e,g, more single households.
In this latter dimension, however, we are constrained by the fact that it is impossible to
allocate FES expenditures to individual household members.
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In the figures in the main analysis o f this paper we adjust the age-profiles by
allowing each cohort to have it's own intercept, yet restrict all cohorts to have the same
shape profile. Thus in these figures we effectively allow linear cohort effects but restrict
time effects to be zero. We smooth the cohort age-profiles by using a fifth order
polynomial in age. An alternative approach, as described in Brugiavini and Weber (2003),
would be to use an identification strategy that allows restricted time effects as well as cohort
effects by controlling for time effects that are orthogonal to a linear trend, as in Deaton and
Paxson (1994). Since we are in a good position regarding a long time series o f crosssectional data on both income and expenditure we briefly investigate this alternative
identification strategy in our data.

Figure 1-27 to Figure 1-30 inclusive, present this analysis for income, expenditure,
saving and saving rates respectively. Each figure contains four panels, with the smoothed
data in the top left (where smoothing is done simply by using fifth order polynomials in age
with cohort specific intercepts). Cohort and then time and age profiles are then presented
in each of the other three panels, reading clockwise from the top right Interestingly, and
importantiy for our analysis elsewhere in this paper, this technique does not yield ageprofiles that are significantly different (either statistically or economically) from those we
present above that use just cohort and age effects. Presumably this is because of the very
long sample period for which our cohorts are observed, making estimated profiles fairly
robust to time effects (or at least those that are orthogonal to a trend).
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Figure 1-27: Deaton/Paxson Cohort Correction for Disposable Household Income
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Figure 1-28: Deaton/Paxson Cohort Correction for Total Household Expenditure
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Figure 1-29: Deaton/Paocson Cohort Correction for Household Saving
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Figure 1-30: Deaton/Paocson Cohort Correction for Household Saving Rates
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V.C

Household composition and formation

So far we have been considering age profiles for income, expenditure and saving
computed by the age-band of the head o f the household. Within the context o f the
survey we use in this paper, the head of household is defined to be the owner o f the
property, and in the case of joint ownership amongst a couple, the head is defined as the
male. In this section we discuss some implications o f this strategy, including aspects
relevant for comparing the evidence that we have presented for the UK to evidence from
other countries.
Given the higher frequency of young adults living in households with older heads
in the U K and given that we exclude such composite households wherever we can
identify them, there could be serious differential bias in the age pattern o f saving profiles.
Indeed, these biases apply to a considerably wider set o f problems and relationships o f
interest than this one alone, with labour market outcomes and education being two
particularly important cases. There are two potential biases due to household composition
in looking at differences in life-cycle age profiles across countries. Firsdy, and as pointed
out in Brugiavini and Weber (2003), the very notion o f a household (defined by the age o f
the head) results in the consideration of a selected sample. In our analysis, where we
exclude composite households, we miss the observations o f both the young and the older
members o f these households.

To the extent that these people differ in their

characteristics and in their behaviour from the rest o f the population the evidence that we
present will be biased accordingly. This should be born in mind when comparing our
results to evidence from other UK data sources.

Furthermore, when contrasting the

observed profiles with those o f another country the effect o f such biases may differ if the
fraction o f composite households is differentially sized in the two countries.
Second, there are substantially more single heads of household amongst the young
in the UK than in many other European countries. When it comes to analyzing saving and
wealth, individuals in single and married households are treated quite differendy in a
household unit analysis. The combined assets o f the two individuals in a married household
are summed and treated as one.^^ When there are many young married households, average
assets are inflated and the age gradient of wealth is affected.

^^Individuals in marned households may also individually accumulate more wealth due to marriage selection effects (being
more prudent) or if marriage encourages savings.
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Banks, Blundell and Smith (2001) examine this issue when comparing US and UK
age-wealth profiles. They look at (cross-sectional) wealth profiles and consider aU adults in
each age-band (as opposed to just household heads), looking at the distribution of
relationships to the head of the household in which they live. Roughly one quarter o f adults
aged 20-29 are still living with their parents (i.e. they are children o f the head). A high
proportion of young adults in the UK are married or cohabiting with the household head,
considerably less adults in the UK are actually household heads themselves, and
considerably more are in ‘other’ arrangements, where amongst the young this group is
predominandy non-relatives. Similar differences would exist between many European
countries and the UK.
This means that the country specific age-profiles may well be influenced by the fact
that when working at the household level we do not count many young individuals at the
start of their life cycles (nor a number of people in their middle age and older ages). The
children o f household heads will crop up instead in our tables as members of the
households aged 40-49 or 50-59. These omitted young adults from the early age-bands will
tend to have lower housing (in fact zero) and stock wealth so that age gradients will tend to
be understated.
The magnitude of these biases on age profiles for wealth wiU depend, to some
extent on the stocks o f wealth (or flows of saving) within each age group identified. The
discussion above makes it clear that there is some reason to believe that even if there were
no underlying differences in wealth between young heads and other young adults we would
still observe an unduly fiat age profile. In fact the situation is exacerbated because young
heads (particularly when coupled with their spouses) typically have more assets than their
peers. Taking data at the individual level once more from the BHPS, the rate o f stock
ownership amongst young (20-29) heads and spouses is 14.7%, compared with 8.6% for
young adults living in the parental home. Correspondingly, asset stocks are around 33%
higher for this group also (upper bound estimates for 1995 are around €4,000 for heads,
€3,000 for children of heads and €600 for non-relatives).
Although no evidence can be obtained for saving profiles, we can form a broad
understanding of the issue by using the calculations o f Banks, Blundell and Smith (2001).
Using data in which asset values are actually collected from individual household members,
they recompute age profiles for stock wealth in the UK on a tax unit and an individual
basis, as opposed to a household basis. For the tax unit breakdown they define as separate
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units all adults except spouses as opposed to just looking at all households. Spouses’ assets
are added to those o f the head and the combined unit is counted only once. For the
individual-based analysis the assets of a married household are divided by two and then
each adult in an age-band is counted as a distinct unit.
The differences in age profiles across different types of unit are not trivial. In
particular, stock wealth is differentially lower for the youngest tax units so that the resulting
tax unit and individual age gradients are much steeper than household unit gradients. For
example, at a household unit in the UK, the ratio o f median stock wealth of the 60-69-ageband is 6.4 times that of the 20-29 age-band. The comparable number at the tax unit or
individual unit level is about 10.6. These ratios are sufficiently different to raise questions
about the sensitivity of age-profiles to the widespread use o f household unit analysis,
particularly across countries, and suggests this as an interesting topic for future research.
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VI

Conclusions

In this paper we have discussed what we can learn about the age-profile o f saving and
saving rates from UK household data. As in other countries, income and expenditure
profiles display strong hump shapes, both in cross-section and also after adjusting for
possible cohort effects. Taking the difference between these profiles to calculate a residual
measure of saving we find that saving rates rise throughout working lives, as might be
expected. Somewhat surprisingly, however, saving rates do not decline during retirement,
although there may be a role for differential mortality in explaining some o f this lack o f
decline amongst the very oldest ages. O f course, such a residual definition o f saving is not
without problems. N ot least, it will fail to count as saving any (unspent) capital gains on
existing fiinds, or any contributions into savings products that are not measured as income
(such as employer pension contributions). Such effects will explain why saving rates may
appear to be ’low' during working life, but would not explain the positive saving and saving
rates of the elderly.
We have also shown, however, that there has been substantial variation, over age,
cohorts and ultimately over time, in both the contributions to, and incomes from, various
types of pension income. Such changes have occurred as a result o f both economic
factors (particularly productivity growth and cyclical factors) and reform to either the
rates or structure of the UK pension system. The UK now has three groups o f
households or individuals, distinguished by their experiences o f the pensions and savings
environment. The first group are the oldest pensioners who are typically poor and rely
almost entirely on flat-rate state pension benefits, as they were already on the verge of
retirement when SERPS was introduced. The second group are those currently retiring,
who have built up substantial SERPS or occupational pension benefits but would not
have had much chance to contract out into private defined contribution schemes. These
pensioners are younger than the first group and also tend to have higher resources in
retirement. The final group is those currently of young or middle working ages who are
experiencing a very different economic environment. This group will not receive large
state benefits either from the flat-rate or eamings-related schemes, so the majority of
retirement income is expected to come from private provision. A key future policy issue
will therefore be the level and inequality in retirement incomes o f this group, and in
particular the potential incomes o f those without substantial private provision.
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Our final conclusion is more downbeat, however. Despite a series o f interesting
and potentially important policy reforms that would be natural focuses for those studying
savings and pensions behaviour, and despite having exceptionally good data on income
and expenditure, the data do not exist with which to make a full assessment o f potential
effects in the UK, In particular, the absence of panel data on consumption, coupled with
the absence o f a detailed survey (either repeated cross-section or panel design) on
household wealth, especially for households in and approaching retirement but also for
their younger counterparts, severely limits the degree to which the effects of such changes
can be understood. The latter gap in empirical evidence will soon be filled, but the need
for a more detailed empirical evidence base on which to base studies o f savings and
pension accumulation over the life cycle will remain, both in the UK and in other
European countries.
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VII Appendix

Appendix 1: The UK Pension System
Pension arrangements in the United Kingdom fall into two tiers: first, a fiat-rate scheme
provided by the state, and second, an eamings-related element that is provided by both the
state and the private sector. The role of the private sector has been relatively important ever
since the 1960s with the result that the UK —in contrast to many other countries —does
not face any sustainability problems as far as the financing o f the scheme is concerned.
Government spending on pension payments currently amounts to 4.7% o f GDP^^ - a
number that is significantly lower than in most other industrialised countries, even if taking
into account other social security benefits paid to pensioners (another 1.2% of GDP).

The flat rate scheme, the so-called “Basic State Pension”, was introduced in 1948 to
provide a basic subsistence level of income. Anybody who has contributed nine tenths o f
her working life to the scheme (men at least 44 years, women at least 39 years) receives the
full flat-rate benefit. It is payable once the official retirement age is reached (age 65 for men,
age 60 for women) and is set at a level that equals 15% o f male average earnings. Reduced
rates are paid to those with incomplete contribution records, i.e. to individuals who
contributed for less than the required number of years, as long as they qualify for at least
25% of the full rate. Basically all employed men receive the fuU rate (89 % o f men above
retirement age), whereas currently only 49 % o f women retire on a full rate pension on their
own rights. Another 30% of women receive a full pension that they inherited from a
deceased spouse; for those who remain —if they are married —the husband can usually
claim a dependants’ addition of 60% to his own pension. Until the early 70s, benefits were
increased on an erratic basis that was on average slightly above earnings growth. From 1974
until 1980 the benefit level rose in line with the faster growing of prices and earnings,
thereafter in line with prices. This indexation regime has been confirmed by the latest
pension reform proposals in 1999 implying that the real value of the basic state pension is
deemed to decline further: expressed as a percentage of average male earnings the value of
basic state pension entidements has dwindled from its peak in 1978 of roughly 20 % to just
under 15 % in 1998 and is projected to be worth about 8% o f average male earnings by the
year 2020.

33 Department o f Social Security [1998] “A New Contract for Welfare: Partnership in Pensions”, CM.; 4179, London: DSS.
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Employees’ Contributions used to be levied as a flat rate until 1975, thereafter everyone
whose earnings passed a certain threshold (the lower earnings limit - LEL) had to pay a
certain percentage on the amount lying between the LEL and under the upper earnings
limit —UEL. No contributions are paid on earnings above the UEL.

The major changes to the basic state pension over the period considered were the
recognition of home responsibility periods introduced in 1978 that reduce the minimum
required number of contribution years if a person does not work because o f looking after a
dependent person at home. Along with these reforms came also some improvements for
widowed and divorced women. The largest change by far was, however, the change in the
indexation of benefits away from earnings to price indexation from 1981 onwards. In 1993
the government announced the increase of women’s retirement age to age 65 to be phased
in between 2010 and 2020.

In 1978 the flat rate provision was complemented with an earnings related scheme^"^ that
was not intended to compete with the existing private occupational pensions. The
motivation was to establish compulsory second tier provision since those without an
occupational pension were retiring on extremely low incomes. Hence the State Earnings
Related Pension Scheme (SERPS) was integrated with the private sector by providing the
option to contract out o f SERPS if the employer offered an occupational scheme (usually a
final salary defined benefit scheme). Until 1988 this meant that being contracted-in or —out
was not a real choice, but was decided by the fact whether the employer provided an
occupational scheme that the employee had to join in that case. From 1988 the legislation
in this respect had changed in a way that the employee is not obliged to join the employer’s
occupational pensions scheme, but can also choose to contract out into an Approved
Personal Pension, which tend to be defined contribution schemes. The response to the new
scheme among working-aged households was quite strong; from an initial 17% in 1988,
when personal pensions were introduced, coverage increased to nearly 30% in 1996. This
implies that in total by the early 1990s around three quarters o f those eligible to contract
out of SERPS had done so, roughly 50% into OP schemes and 25% into personal

^ In fact, there had been a previous attempt to introduce a compulsory second tier scheme that would pay eamings-related
benefits: the Graduated Pension Scheme was introduced in 1961. However, failing to design any indexation rules the
scheme became quickly obsolete due to the periods o f high inflation. Instead o f reacting to this problem the
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pensions/^ The entidements that people accnie from SERPS were originally set at a quarter
o f their average earnings between the LEL and the UEL from their best twenty years o f
earnings. The 1986 reform reduced the generosity o f the scheme for all those retiring after
April 1999 who will only receive 20% of their average earnings between the LEL and the
UEL. The average, however, is no longer based on the best 20 years of earnings, but on the
average taken across the individual’s entire working lifetime.^^

The government has recently (December 1998) announced further reforms that
will, however, only start to come into effect in 2002. It will take until the middle of the next
century to fully phase in the proposed reforms. The major changes are the replacement of
SERPS with a State Second Pension (SSP) arid the introduction of stakeholder pensions. As
these changes will not be applied until in a few years they don’t affect the retrospective
evidence that we are analysing here; hence we shall not go into further detail and refer the
interested reader to Disney, Emmerson and Tanner (1999).

government was sitting idle throughout the years and simply abolished it in 1975 by when the accrued benefits were
hardly worth anything anymore.
Figure from Dilnot, Disney, Johnson and Whitehouse (1994).
36 The change in the computation o f the average earnings from the best 20 years to the entire working life will be phased in
between 2000 and 2028.
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Appendix 2: Cohort Definition

D ate of birth

Coh. no.

Ages observed

Years observed

Av. cell size

Min. cell size

1896-1900
1901-1905
1906-1910
1911-1915
1916-1920
1921 -1925
1926-1930
1931 -1935
1936-1940
1941-1945
1946-1950
1951 -1 9 5 5
1956-1960
1961 -1 9 6 5
1966-1970
1971-1975

-2
3
8
13
18
23
28
33
38
43
48
53
58
63
68
73

7 6 -8 5
7 1 -8 5
6 6 -8 5
6 1 -8 2
5 6 -7 7
5 1 -7 2
4 6 -6 7
4 1 -6 2
3 6 -5 7
3 1 -5 2
2 6 -4 7
2 1 -4 2
2 0 -3 7
2 0 -3 2
2 0 -2 7
2 0 -2 2

7 4 -8 3
7 4 -8 8
7 4 -9 3
7 4 -9 5
7 4 -9 5
7 4 -9 5
7 4 -9 5
7 4 -9 5
7 4 -9 5
7 4 -9 5
7 4 -9 5
7 4 -9 5
7 8 -9 5
8 3 -9 5
8 8 -9 5
9 3 -9 5

257.4
382.9
491.1
554.4
524.5
625.1
557.3
535.3
562.6
622.7
735.1
623.9
620.5
618.0
449.4
207.2

114
155
188
263
360
487
495
446
467
504
604
197
159
180
160
158
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Appendix 3: Distribution of Household Income from Earnings in 1988 and 1993
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Chapter 2

Pension Wealth and H ousehold Saving:
Evidence from Pension Reforms in the UK
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I

Introduction

The relationship between pension wealth and household savings is crucial for important
policy issues, such as establishing the effects of changes in pension legislation on saving
behaviour. From a theoretical point of view, the life-cycle framework suggests that the
provision o f public benefits after retirement constitutes a negative incentive to accumulate
wealth during one’s working life. Quantifying the resulting relationship between pension
wealth and saving, even within a simple theoretical framework is difficult, however, as the
degree of substitutability between pension and non-pension wealth depends on a variety o f
factors, ranging from the presence of liquidity constraints that might be binding, to the
importance of bequest motives, to the size o f discount factors and rates of return, to the
possibility o f distortionary effects of pension contributions on labour supply behaviour.
The complexity of the theoretical relationship makes its empirical quantification all the
more important.

Given the importance of the issues involved, the empirical evidence on the relationship
between pension wealth is relatively scarce. Moreover, the results are far from being
conclusive. Feldstein (1974) was among the first to investigate the relationship between
public pension wealth and household saving empirically. His study, based on the time series
behaviour o f a^regate saving rates and pension wealth indicates a large negative effect o f
pension wealth on saving rates. Subsequently, King and Dicks-Mireaux (1982) provided
evidence from micro-data, analyzing the relationship between the stock of pension wealth
and saving rates. They interpreted the coefficient o f pension wealth in a regression for
financial wealth as a measure o f the degree of substitutability between the latter and the
former. They find that an increase of a dollar in social security wealth decreases financial
wealth by 25 cents, while an increase in private pension wealth decreases financial wealth by
10 or 18 cents, depending on the methodology.

Diamond and Hausman (1984) and Hubbard (1986), using US data, find even
smaller offsets than King and Dicks-Mireaux. Brugiavini (1987) and Jappelli (1995) have
carried out exercises similar to those of King and Dicks-Mireaux (1982) on Italian data,
obtaining larger estimates of the degree o f substitutability between private wealth and
public pension provisions.
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More recently, the relationship between pension wealth and savings has received
renewed attention. Gale (1998) uses US micro data from the Surv^ of Consumer Finances to
assess the extent to which changes in pension wealth are offset by changes in other forms
o f savings. Gale (1998), as we do below, stresses the importance of adjusting pension
wealth for the age of the individual. He finds that, for his favorite specification, the offset
is substantial, between 0.39 and 0.82, depending on the estimator used. Gustman and
Steinmeier (1999), on the other hand, reach different conclusions using data from the
Health and Retirement Study (HRS). They find very small and insignificant offsets o f
pension wealth to total wealth.^^

The scarcity of empirical evidence on the relationship between pension wealth and
saving behaviour is in part due to the severe data limitations that researchers face in this
area. Aggregate time series information, while it covers potentially long time periods and
therefore changes in pension wealth, is of limited use because of aggregation issues. Data
sets containing individual level information on income and consumption (and therefore
saving) are few and far between. Moreover, data sets that contain this type o f information
very rarely contain information on financial wealth and even less on pension entitlements.
In addition to the limitations in available data sets, pension wealth does not exhibit much
exogenous variation, especially because micro data sets typically cover relatively short time
periods. Therefore, differences in pension wealth among individuals could reflect
differences in tastes for saving.

The approach we use in this paper differs from those used in the literature in two
important dimensions. First, the data of our study allow us to identify the parameter o f
interest in a much more robust way than in previous studies. Rather than using data on
wealth, we consider the implications of different levels of pension wealth for saving rates. We
compute these from high quality household data that contain detailed information on
income and consumption and go back to the early 1970s. Because we have a long series of
cross-sections we can exploit not just cross-sectional variation, but also variation over time
induced by several important reforms to the UK public pension system which affected
different groups of individuals or households differently. Our period o f study contains as
many as three major reforms that induced substantial exogenous variation in pension

The literature on the effectiveness o f tax incentives on saving, such as IRAs and 401 (k)s, is also relevant to whether
pension wealth constitutes a good substitute for other forms o f wealth. Sec, for instance, Bemheim (1997), Engen et al.
(1996) and Poterba et al. (1996) and the references therein.
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wealth. On the basis of these data we exploit the variability in pension wealth induced by
the reforms to identify the relationship between pension wealth and saving rates. Second,
we combine the differences-in-differences estimations with important implications from a
simple theoretical framework on how to relate stock and flow variables and on how to
control for timing effects of the reforms with respect to the age o f the household and with
respect to when the household is observed in the data. As a result we are able to derive an
empirical specifications in which the coefficients of interest can be directly interpreted as
the degree of substitutability between financial and pension wealth.

The conceptual framework we use is that of a life cycle model in which individuals
save, among other reasons, to finance their retirement. In a simple version o f the model,
pension wealth is a perfect substitute of financial wealth. Our approach, Hke the one in
Gale (1998), recognizes that the effect of a change in pension wealth on saving behaviour
depends on the position of an individual over her life cycle. Moreover, consistently with the
model, the effect on observed saving rates depends on when in the past the individual
experienced an (unexpected) pension reform. As Gale, we recognize that several factors,
such as uncertainty and liquidity constraints, might result in less than a full offset.
However, our empirical specification is more flexible than Gale’s in that we let the degree
of substitutability between pension and other forms of wealth vary with age, recognizing
that the importance of these factors is likely to be different for individuals at different
stages of their life cycle.

The paper most similar to ours is Attanasio and Brugiavini

(2001), who have investigated the impact of the 1992 reform o f the Italian pension system.
Using two household surveys collected before and after 1992 they assess the effect that
pension wealth has on household saving. In the Italian case, as in our study, the reform had
different effects for different groups of the population.

The data we use are from the Family Expenditure Survey (FES) covering a period
in which three major pension reforms were implemented. We use the variation induced by
these reforms, and in particular the fact that they affect different groups o f individuals
differently, to identify the impact of changes in pension wealth on household saving rates.
Our study goes beyond a simple differences-in-differences approach because we impose on
the empirical analysis the structure that we derive from economic theory. We use the life
cycle framework to model the behavioural response o f every household. If pension reforms
are not fully anticipated, individuals’ reactions will vary depending on when in their life
cycle they experience the reform: for example, younger individuals will have more time to
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absorb the changes entailed by the reform. In this context the life-cycle model gives us a
framework in which we can specify a regression equation and in which we can interpret the
estimated coefficients.

While the relationship between pension wealth and saving is relatively simple in a
stylized model, reality is likely to be much more complex. In particular, the presence o f
uncertainty (about income and rates of return), liquidity constraints, the lack o f liquidity o f
pension wealth, the interaction of saving for old age with other savings motives, and the
interaction with labour supply choices make the optimization problem o f a typical agent
very complex. Trying to model all these features is extremely hard, and typically requires
using numerical methods in order to obtain a solution for the optimization problem. In this
paper, we use a simplified theoretical setting to inform the specification o f our regression
equation and interpret the results we obtain. At the same time we keep our empirical
specification flexible to take into account the fact that our simple model abstracts firom very
important features of reality.
The paper is organized as follows. In Section II we give a brief overview o f the UK
pension system and of the main reforms that have changed its operation in the last 25 years.
In Section III, we describe the data set we use and how we construct for each individual
household in our sample an estimate of pension wealth. We do this by using information
on the individual household members and the pension legislation, including its changes
over the years. In Section IV we discuss the theoretical framework that informs our
econometric specification and present some preliminary evidence on the relationship
between pension wealth and saving. Section V deals with econometric issues and reports
our main results. Section VI concludes the paper.

II

T he UK Pension System

Since the end of the last world war the public pension system in the UK has been subject to
repeated changes. Each decade has seen at least one substantial pension reform. As a result,
entidements to future benefits exhibit a fair amount of variation over time. Moreover, many
o f these reforms have affected different individuals in different ways, so that the induced
changes in pension wealth (i.e. the expected present value o f future benefits less future
contributions) also exhibit a considerable amount o f cross-sectional variability. In most
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other industrialized countries pension reforms have only recently been included in the
policy agenda so that the UK stands out in this respect as an interesting case to study. The
reform process has led to pension arrangements where both unfunded public and funded
private pensions are integral parts of the system.
While the rules that govern the public component of the system are relatively
straightforward and homogeneous, the private sector is very heterogeneous. People are
enrolled in very different schemes whose rules vary greatly. Without knowing which
pension plan someone belongs to it is not possible even to approximate the person’s
entitlements. To our knowledge there is no representative household survey in the UK that
would provide this information, forcing us to confine our analysis to the impact of changes
in public sector schemes. Nevertheless, it is important to note that this constraint does not
interfere with the findings of our study for two reasons. Firstly, until 1987 participation in
private pensions could conceivably be assumed to be exogenous with respect to saving
choices, as occupational pensions were available only for those employees whose employer
provided such a scheme. Moreover, the introduction of SERFS in the 1970s did not change
this and policy makers paid particular attention in the design of SERFS not to crowd out
private pension provisions.^® Coverage rates of occupational pensions were stable over that
time:

overall it was between 49% and 52% throughout our sample period (Disney,

Emmerson and Tanner (1999)). Coverage increased gradually for women by about 6 %,
which goes along with women increasingly participating in the labour market. In 1988 the
way public and private pensions were integrated changed, making the assumption of
exogeneity less plausible.^^ Therefore, we limit our analysis to the period before 1988.
Furthermore, the heterogeneity among private pension schemes, which hindered their
inclusion in the analysis in the first place, now becomes a virtue. Taken together with the
fact that there have not been major regulatory changes in private pension arrangements
between 1974 and 1987, we argue that households observed in our sample do not
experience any common shocks o f considerable magnitudes in their private pension wealth.
Hence as long as we control for membership in private and public sector pensions our
results should not suffer from the exclusion o f a measure o f private pension wealth.

^ Dilnot et al. (1994) state: “The Social Security Act o f 1975 introduced SERPS. To avoid substituting for private sector
provision, occupational schemes were allowed to contract out o f SERPS.” Contracting out was allowed only if the
private pension was at least as generous as SERPS. In that case employers and employees were granted a reduction in
National Insurance Contributions, which was designed to be comparable to the contributions to private pensions.
39 We discuss this change and its implications in further detail below when explaining the possibilities o f opting-out o f
public sector second tier pensions. A good discussion o f the current UK pension system can be found in Disney et al.
(2001).
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In the remainder of this section we describe the evolution o f the different
components of the public pension scheme, giving greater details for the period we use in
our study, that is the seventies to late eighties. We start by describing the two main
components of the UK public pension system, the flat-rate Basic State Pension (BSP) and
the so-called “State Earnings-Related Pension Scheme” (SERPS). We then explain the
possibility of opting-out of the public system. This is followed by a discussion o f the
variations in pension wealth induced by the reforms that we use in our empirical analysis to
identify the effect of pension wealth on saving.

II.A

Basic State Pension (BSP)

The structure of the BSP was put in place in 1948. It is a flat-rate benefit scheme that is
compulsory for all workers and employees with earnings above a threshold, the lower
earnings limit. When reaching state pension age —currently 60 for women and 65 for men —
an individual who has contributed at least nine-tenths of his or her working life is entitled
to a full rate pension that will be paid for the remainder of his or her life. Virtually aU men
acquire entitlements to a full pension whereas until recently many women did n o t In that
case their husbands can claim a dependant’s addition, which amounts to 60% o f the fuU
rate."*^

Until the early 1970’s benefits were up-rated in a rather ad hoc way, on average
making up for slightly more than average earnings growth. From 1975 onwards, they
were increased roughly in line with gross earnings. In 1980/81 the government decided to
link them to prices only —a step that would subsequently reduce considerably the growth
o f public pensions, given that real earnings have exhibited positive growth on average. As
a result, the value of the flat-rate benefit, which equalled 20% o f average earnings at its
peak in the second half o f the 1970s, has been eroded. Now the value stands at just under
15% of average earnings and is projected to fall further to be worth about 7% o f average
earnings by 2050."*’

^ The reasons for fewer women acquiring their own pension are twofold. First, until 1978 women had the possibility to
pay reduced National Insurance Contributions (the UK term for Social Security Contributions) in exchange for
foregoing benefits to the Basic State Pensions in their own right. Furthermore, many women have incomplete
contribution records, to a large part due to child bearing. The reform o f 1978 dealt with this issue by explicitly
recognising periods o f ‘home responsibilities’ as contribution years in the pension scheme. It also introduced rules that
would lead more divorced women to be able to claim their own pension. By 2002 all women will have had the chance to
take fill! advantage o f these changes.
This projection assumes real earnings growth o f 1.5 percent per year and docs not take into account the ad hoc increase
o f the Basic State Pension benefit in April 2001.
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These indexation changes are the most important reforms o f the BSP contained
in the period we study. Note that this kind o f reform is relevant for everyone in the
population, and the effects differ across households depending mainly on the age o f the
head of household and, in the case of married couples, on the age o f the spouse.

II.B

State Earnings-Related Pension Scheme (SERPS)

Legislation to introduce SERPS was passed in 1975, and the scheme was implemented in
1978. It pays an additional pension that is linked to earnings. More precisely, it pays 25% of
those earnings that lie between the lower and the upper earnings limit —two thresholds
defined by the scheme. Benefits are calculated on the basis of the best 20 years of earnings
and are payable together with the BSP.'^^ The same retirement ages apply. Until 1988 the
only possibility to opt-out of SERPS and to pay reduced National Insurance Contributions
(NIC) was if the employer provided an approved private pension. This was not at the
discretion of the employee, but was decided by the employer, a fact that is important in our
empirical analysis and is discussed in further detail in the following sub-section.

II.C

Opting-Out

When SERPS was introduced, the government aimed to design an opting-out scheme to
ensure that existing secondary pensions provided by the private sector would not be
crowded out by the new scheme. As a result membership in SERPS was compulsory only
for those employees whose employer did not offer an occupational pension. It was not at
the worker’s discretion whether to participate in the new government scheme. In this set
up, which remained in place until 1987, we argue that membership in SERPS was not a
choice variable for the employee, but an exogenous event. This implicidy assumes that
people with different attitudes towards saving do not systematically select into jobs that
provide private pension schemes.'*^
From 1988 onwards, this framework no longer applied. The new legislation ruled
that an employee could choose to opt-out o f SERPS even if the employer did not offer a
private occupational pension scheme. In this case the employee could choose to join a socalled “Approved Personal Pension,” a form o f individual retirement account that met the
minimum criteria set out by the government. The new policy sought to increase further

“*2 lliese are the rules applying to the period we study. The 1986 reform announced changes to the computations for
people retiring in April 1999 or thereafter.
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private pension coverage in the UK. During the first years, the government offered an extra
2 per cent incentive rebate on top of the reduced rate o f National Insurance Contributions
that a worker who opted-out would be entitled to.'^ An important implication o f this
change, especially in the context of this study, is that from 1988 onwards workers were able
to choose themselves whether to opt-out of SERPS. Enrollment in SERPS could no longer
be considered an exogenous event for the worker after the date the new legislation was
implemented. For this reason we limit our analysis to data before 1988.

II.D

Variation in pension wealth and the differential impact o f the pension
reforms

The UK pension system underwent many reforms. Our estimates o f pension wealth reflect
aU the changes that were implemented during the period we consider. However, it is the
variation in the pension wealth variables caused by the three most important and clear-cut
reforms that will mainly drive the identification o f our estimates in the empirical analysis.
These three major reforms include two indexation changes o f the BSP in 1975 and in 1981,
and the introduction of SERPS in 1978. While the indexation changes decreased
everybody’s future entidements, SERPS increased the public pension wealth o f those
individuals who were not covered by a private pension at the time and earned above the
lower earnings limit.
The indexation changes in the BSP affected everybody in the population since this
part of the public pension scheme was universal. The magnitudes depended mainly on the
age o f the head of household and on the age o f the spouse in the case o f married couples.
While the impact o f this reform varied mostly across the different date-of-birth cohorts, it
also varied within these groups due to differences in household composition and age pairs
in the households.
The introduction of SERPS affected cohorts born after 1913 in the case o f men
(1918 for women), and targeted those workers who did not yet have any private pension
coverage. Some people were not affected by this new scheme at all: older cohorts who were
retired by the time the new scheme was implemented; those who already had a private
pension; and those who have very low earnings. Among those who could take advantage of
SERPS, the expected entitlements were generally higher for later cohorts. This is because

To our knowledge there is no firm evidence suggesting that people systematically choose jobs with private pension
provision.
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people who were already close to retirement when SERPS came into being did not have
many years remaining to accumulate entitlements. Furthermore, later cohorts usually have
higher earnings due to economic growth and therefore acquire higher entitlements on
average. Because SERPS is eamings-related there exists variation within cohorts due to
differences in individual-level earnings. To exploit these differences, we classify our sample
into four occupational groups that differ in the shape of their life-time earning profiles.
In addition to the three important reforms in our period o f study, there are a
number o f smaller changes in pension wealth. These were mostly due to minor updates in
the information available to the individuals when forming an idea about their expectations.
This concerns in particular observing the actual up-rated benefit values for the BSP and
revaluation factors for SERPS which were published every year, and which individuals uses
to replace previously anticipated values with the actual realisations. Even though these are
minor changes we incorporate them in our calculation of pension wealth.
The expected pension wealth variables vary mainly with age and occupation o f the
adult members of the households, and their opting-out status with respect to the eamingsrelated scheme. This is the variation we will use in our empirical exercise to identify the
effect o f pension wealth on savings.

I ll

Data sources and estim ation o f pension wealth

O ur main source of information is the UK Family Expenditure Survey (FES), a time
series o f cross-sectional household surveys comprising roughly 7,000 households per
year. As discussed above, we focus our analysis on the three most important and clear-cut
reforms o f the 1970s and 1980s, i.e. the introduction o f SERPS and the two indexation
changes of benefits from the BSP. We use observations spanning the years from 1974
until 1987, focussing on people born between 1909 and 1968.
We exclude from our sample households headed by self-employed individuals,
whose income and consumption are often mis-reported. We also exclude composite
households, that is households containing other adults than the head o f household and
the spouse. To reduce the influence of a few outliers, we trim the households that report

44 This incentive rebate was reduced to 1 per cent in April 1993 and only granted to those workers aged 30 and above.
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income in the top and bottom 2% of the sample in each year. This leaves us with a
sample of about 4000 households per year.
In our data, saving is measured as the residual between disposable household
income and total household expenditure, where the latter includes spending on durable
goods. The information on both income and expenditure is o f good quality, as
documented in Banks and Johnson (1998). However, our definition o f saving is not ideal,
as, for instance, it excludes capital gains on real estate and financial assets.
In addition to detailed information on expenditure and family income which
allows us to compute saving, the FES is also a rich source for variables like earnings,
occupation and several demographic variables. Combining this with our knowledge o f the
pension legislation in place in each year, we construct estimates of the present value o f
future pension benefits, net o f future contributions.

Ill A

Pension W ealth

The FES data do not provide information on subjective pension wealth expectations so
that this variable has to be estimated. We assume that people have a reasonable
understanding of the working o f the scheme. Given that everyone is enrolled in the
public pension system in some form, general knowledge should be quite good. We will
compute the expected present value o f net pension wealth, where pension wealth is
defined as the sum of future benefits, assuming continued participation until retirement,
minus future contributions, and use this measure as an estimate o f perceived pension
wealth.
For each household observed during the chosen period, we first approximate the
present value of future benefits both from the BSP and from SERPS. For this purpose,
we use information on age, sex and marital status o f the adult household members, and
the relevant legislation in the year of observation. In a second step we compute the
present value of current and future contributions to public pensions schemes. We deduct
these contributions from the values obtained in the first step, that is from the total
anticipated benefit receipts. The result is what we refer to as pension wealth at the time of
observation.
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There are many conceivable ways to compute pension entitlements. We refer the
interested reader to Appendix 1, where we discuss some conceptual issues involved in
more detail. Here we shall only state the assumptions we make and the main steps we use
in our computations.
— We use the entidements that people will have acquired by the time they retire according to
the current le^slation, assuming they keep contributing to the schemes they are enrolled in
just as they do at the time they are observed in the data. We take into account any
reforms and future up-rating rules that have been legislated up to the time of
observation. We assume that people expect the current legislation to persist.
— We net out current and future National Insurance contributions (NICs).'^^
— We express all values in constant prices and we assume perfectforesight about inflation rates
when computing future expected benefits.
— We assume that, when forming their expectations, people take their current
characteristics, such as marital status and their (non-)participation in SERPS as given and
fixed.
— We account for uncertainty about longevity by applying survival probabilities to each period
considered in the computations. The maximum attainable age, denoted T, is fixed at
100.
— We calculate lifetime earnings profiles that are needed to compute entitlements for
SERPS separately for groups defined by cohort, occupation and sex using earnings
information from 32 years o f cross-sections from the FES and synthetic cohort
techniques. We describe the details of this procedure, including the extrapolation over
parts of the life cycle of each cohort not covered by the survey, in Appendix 3.
— We assume that the age at which individuals expect to retire is the official state pension
age of currently 65 and 60 for men and women, respectively.'*^

“•s Note that NICs do not only pay for pension benefits, but also provide the funds for other social security programmes
including unemployment, statutory sick and maternity pay, incapacity benefit, maternity allowance, widow’s payment,
widowed mother’s allowance and widow’s pension. N o fixed percentage is however assigned to these different ‘other’
programmes, and compared to the payment o f public pension entitlements they are rather small.
In face o f the observation that on average individuals retire increasingly early, it is worth noting that receipt o f public
pension benefits is conditional on reaching statutory retirement age. Hence, early retirement trends affect public pension
wealth only in an indirect way: early retirement will not reduce entitlements to the BSP as long as the individual has
contributed for the minimum number o f years. In the case o f SERPS, benefit computations were originally based on the
best 20 years o f earnings. As long as a worker has paid NICs for at least 20 years the impact o f not working until age 65
will be minor.
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We should stress that our computations reflect only the knowledge o f the
period when the expectation is formed. That is, for a household whose saving rate is
observed at time t, we estimate its pension wealth using information on the current
benefit rates, earnings growth factors, inflation, etc.. Changes in the rules will be
reflected in our calculation of pension wealth.
Given the assumptions above, the formula for the expected value o f pension
wealth at time t for a single individual i, EfPW i, ), is defined as the present value o f
expected social security benefits reduced by the present value o f current and future social
security contributions:

denotes the annual level of benefits expressed in constant prices that will be received at
time k according to the legislation at time t.

is the gender specific probability in period t

of surviving until year k conditional on having survived until period t, R, is the expected
date of first receipt of pension benefits, hence individual /'s retirement date, r stands for the
real interest rate and T for the maximum attainable age. Contributions in any one period are
calculated by multiplying the expected level of earnings at age y ,

, with the applicable

contribution rate in place at the time, Cj, taking into account survival probabilities.
The formula above applies to a single person. For married couples we take into
account inheritance rules that are relevant for pension entitlements. This implies placing
probabilities on the events of joint survival as well as single survival o f the head o f
household and the spouse. Hence the formula for married couples becomes:
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is the benefit rate for couple i in period t to be paid in period k,

the benefit

rate that applies to a surviving single person i in period t, and T the maximum attainable
age. The benefit calculations run from the year when the first member of the couple retires,
min(R,,R2), while the contribution summations span from the current period o f observation
until the end o f the working life o f each partner,

is the probability in period / for a man
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to survive until year k, while

is the corresponding probability for a woman/^ As in the

case for singles, the information on survival probabilities for men and women is taken from
English Life Tables. For the probability o f joint survival we use the product o f the
individual survival probabilities in that we do not have available any joint life tables.
These formulas are straightforward to apply once the appropriate benefit rate is
known. In the case of the BSP the current benefit rate is published by the Department o f
Social Security every year. For SERPS, the benefit rates have to be computed applying the
contemporary set of rules.

III.B

Cohort-Age Profiles of Pension Wealth
Having computed pension wealth for the households observed in the FES, we now

study its variation over time and in the cross-section. The pension reforms during our
sample period have a differential impact on individuals depending on birth cohort and (for
SERPS) occupation groups. In this subsection, we focus mainly on differences across
cohorts and over time. The exact definition of year-of-birth cohorts is given in Appendix 2.
We should stress that the variation in pension wealth we illustrate here is not the only one
we use in our regression analysis. To identify the parameters of interest, we also exploit the
variation across occupation groups within cohorts. Groups were chosen to maximize
variation in both the level of pension entitlements and in the effects o f pension reforms on
these entitlements.
We start by calculating cohort means for each year in the survey, where a cohort is
defined by the year of birth of the head o f household. We plot the cohort-age profiles o f
these means in Figure 3.1 for BSP and in Figures 3.2a and 3.2b for SERPS. The expected
value of pension wealth (EPW) is set in real terms expressed in 1996 prices and is
discounted to the year in which the expectation is formed. The numbers can be interpreted
as the lump sum that has the same present value as the person’s future benefits net of
future contributions.

Note that the way in which we compute pension wealth, in the

absence of legislative changes, EPW increases over the life cycle for three reasons. First,
older individuals need to discount over fewer periods, so that the same entitlements are
worth more in present value terms. Second, with every extra year that an individual

47 All the relevant quantities, such as the probabilities o f survival, are adjusted for the actual age o f the individuals in the
households considered. N o attempt is made, however, to take into account differential mortality by economic status.
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survives, some uncertainty about mortality is resolved, again increasing the expected values.
Third, our pension wealth computations net out future contributions to the public pension
scheme so that each year fewer remaining contributions are deducted.

Figure 2-1: Cohort-age profiles for pension wealth from theBSPy 1974-1987
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Two important features emerge from Figure 2-1 (and Figure 2-2). First, both
pension wealth components vary a great deal as a consequence of the pension reforms we
are considering. Second, this variation is very different across cohorts.
In Figure 2-1 the two marked downshifts in the BSP are due to the indexation
changes: first in 1974/5 from an ad hoc regime to earnings indexation o f benefits, and in
1981 a further change towards price indexation. Table 2.1 gives an idea o f the magnitudes
involved, focusing on the two large indexing changes and showing the level as well as the
percentage changes in pension wealth. The first indexation change o f the mid-seventies led
to an average decrease in EPW of 50% for aU the cohorts considered here. However, the
effects differ greatly across cohorts. The oldest cohort which was born between 1909 and
1913 suffered a reduction in EPW of 25 % while the youngest cohorts lost around 80% of
their expected wealth. The retirement period lies further in the future, and the slower
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growth rate of benefits created a much larger gap between previously expected benefits and
adjusted expectations.
Table 2.1 displays the impact of the indexation change of the BSP in 1981,
which linked benefit growth to prices. It caused an overall reduction o f wealth in the
flat-rate pension of 43 %. The reductions range from 20 % for those bom between
1909 and 1913 to as much as 81 % for the youngest cohort. Both indexation changes
show, as expected, large variations in pension wealth loss depending on when in the
life-cycle the change happened.

Table 2.1: Expected Pension Wealth from the BSP [amounts in 1996 British pounds]
Cohort
Year

9-13

14-18

19-23

24-28

29-33

34-38

39-43

44^8

49-53

54-58

All

1974

106,723 111,578 108,864 107,442 105,580 102,823

99,514

91,497

87,146

83,200

101,927

1975

79,819

78,536

71,522

62,249

55,826

46,834

39,068

31,914

24,719

20,420*

50,492

% change

-25

-30

-34

-42

-47

-54

-61

-65

-72

-75*

-50

1980

n/a

85,576

87,738

78,483

70,302

62,940

54,746

46,806

39,247

32,257

58,461

1981

n/a

68,624

71,110

59,348

47,837

38,494

28,644

19,643

11,508

6,214

33,160

% change

n/a

-20

-19

-24

-32

-39

-48

-58

-71

-81

-43

All summaiy statistics in this table are derived from the same sample that we also use in our final estimation. Details were
provided at the beginning o f the data description in Section III.
*The number o f observations in this cell is only 19 which is extremely small, so that the numbers might give a distorted
picture.

The same kind of graphs for SERPS is displayed in Figure 2-2 a) and b), where the
first graph refers to those households where only one adult is part o f SERPS and the
second refers to couples where both adults participate in SERPS.
In both figures we notice that the life-cycle experiences o f the cohorts differ
tremendously. The oldest cohort had just a few years to build up entitlements to the
eamings-related scheme, so their EPW from SERPS is small (see cohort [11] in particular).
In addition, later cohorts have higher earnings as a result o f economic growth and also
additional female earnings, both of which lead to higher entidements per household unit.
As shown in Table 2.2, the importance of SERPS varied by cohort: in 1975 SERPS were
only 0.4% of public pension wealth for the cohort o f 1909-1913 whereas for the cohort of
1954-58 SERPS were 40% of total public pension wealth. These figures show again the
importance of the timing of the policy changes.
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Figure 2-2: Cohort-age Profiles for Pension Wealth from SERPS, 1974-1987
a) couples with one adult opted-out, one in
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Table 2.2: E P W from SERPS by cohort: P D V in 1996 Poundsy % of total E P W in 1975
Cohort
Year

9-13 14-18 19-23 24-28 29-33

34-38

39-43

44-48

49-53 54-58

PDV in 1975

349

1,787

4,869

8,828

11,881

13,315

12,790

13,594

14,114

% of tot al PW

0.4

2.2

6.4

12.4

17.5

22.1

24.7

29.9

36.3

All

13,669 10,231
40.1

16.8

While Figure 2-\, Figure 2-2 and Table 2.1 and Table 2,2 show differences across
cohorts, the data for EPW from both the BSP and from SERPS contain substantial
variation within cohorts, reflecting occupation, opting-out status, marital status and
different age matches among couples. To give an idea of the extent o f this variation, in
Table 2.3 we display the fraction of total public pension wealth that the eamings-related
scheme accounted for in 1975, but this time stratifying not only by cohort, but also by
occupation o f the head of household and opting-out status o f the household members. We
distinguish four occupation groups: professional employees, white collar workers, skilled
workers and other occupations, and unoccupied.'^

Table 23: EPW from SERPS expressed as a percentage of total Public Pension Wealth
by cohort and occupation in the year oflegislation, 1975
Cohort
9-13

14-18

24-28

19-23

SERPS eturollment
couples
one in,
one out

couples
both in,
single in

couples
one in,
one out

couples
both in,
single in

couples
one in,
one out

couples
both in,
single in

couples
one in,
one out

couples
both in,
single in

Professional

n/a

0.7%

1.2%

6.5%

3.2%

19.0%

8.9%

28.0%

White collar

0.8%

0.5%

1.0%

4.9%

2.7%

14.1%

6.1%

22.9%

Skilled & other

0.8%

0.2%

0.9%

2.9%

2.1%

8.6%

3.9%

14.4%

Unoccupied etc

0.0%

0.1%

0.0%

0.2%

0.0%

0.5%

0.0%

0.3%

All

0.7%

0.3%

1.0%

3.2%

2.6%

10.3%

5.8%

19.0%

Occupation

‘Unoccupied’ means ‘not working*. This status is self-reported and could be permanent in the case of, say, a housewife,
or temporary in the case o f an unemployed person. For this group the question arises how to estimate their earnings
profiles if we do not observe their wages. Certainly some o f these people will have worked at some point in their life
spans. Nevertheless, they are most likely to belong to the low income groups in the population who mostly do not earn
any entitlements to SERPS. We therefore set the EPW from SERPS to zero for individuals that belong to this group.
Note that the spouse o f such an individual can still be earnings SERPS entitlements o f any amount
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Cohort
29-33

34-38

44-48

39-43

SERPS enrollment

Occupation

couples
one in,
one out

couples
both in,
single in

couples
one in,
one out

couples
both in,
single in

couples
one in,
one out

couples
both in
single in

couples
one in,
one out

couples
both in,
single in

Professional

10.0%

40.4%

12.0%

47.1%

14.2%

48.1%

16.4%

52.7%

White collar

8.9%

29.5%

10.6%

36.4%

8.6%

39.6%

13.9%

42.7%

Skilled &other

6.5%

21.5%

10.6%

25.5%

8.8%

27.9%

15.6%

33.8%

Unoccupied

n/a

4.4%

0.0%

1.5%

0.0%

3.4%

0.0%

4.67%

All

8.3%

27.3%

10.8%

32.2%

9.7%

35.5%

14.7%

39.8%

Cohort
54-58

49-53

ALL

SERPS enrollment
couples
one in,
one out

couples
both in,
single in

couples
one in,
one out

couples
both in,
single in

couples
one in,
one out

couples
both in,
single in

Professional

24.9%

58.6%

n/a

68.4%

11.5%

38.4%

White collar

25.0%

49.0%

23.2%

53.4%

7.6%

30.5%

Skilled & other

15.1%

32.4%

15.1%

37.4%

6.1%

17.9%

Unoccupied etc.

0.0%

1.7%

0.0%

0.0%

0.0%

1.0%

All

23.0%

41.8%

20.0%

44.8%

7.7%

24.2%

Occupation

n /a - no observations in that cell

Table 2.3 shows large differences in the importance o f SERPS according to SERPS
enrolment For example, in the cohort of 1949-53 SERPS was about 59% o f public pension
wealth among professionals when both spouses were enrolled but just 25% o f pension
wealth when only one spouse was enrolled. We also see large variations in the importance
of SERPS across occupation categories.

IV

A theoretical framework and its empirical im plications

IV.A

A sim ple m odel

The conceptual framework we use to investigate the relationship between pension wealth
and household savings is the life-cycle model. It guides our choice o f the econometric
specification as well as the interpretation o f the results. In this section, we present the
simplest version of the model we can use to make the basic points about our econometric
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specification. We keep the model simple in order to allow for a closed form solution, and
so we do not explicitly consider uncertainty, changes in rates o f return, labour supply and
many other important elements.

We analyze a four period model so that we can study how a pension reform affects
people of different ages and how a pension reform affects saving a number o f years after
the reform. We assume that in the first three periods o f their life, individuals work and
receive an exogenous income Wj, i—1,2,3. In the last period they retire and receive pension
benefits denoted by b. During retirement, in addition to their pension benefits, they can use
their savings that they might have accumulated during the first three periods of their life.
These savings are assumed to appreciate over time at an exogenous and fixed interest rate
equal to r. The individuals in our model have a log utility function, face no income or
interest rate uncertainty and have no bequest motive. Finally, they do not face liquidity
constraints. The optimization problem takes the following form:
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where f3 is the factor by which future utility is discounted. Note that the lifetime budget
constraint results from collapsing the budget constraints o f the four single periods:
A, = A,_i(l + r ) + v v ',- c ,, r = 1,2,3;

Ao = A4 =

0

where A , is the amount of assets held at the end o f period /. It is in the absence of liquidity
constraints that these four single constraints can be collapsed into one.

Solving the maximization problem yields the optimal consumption levels for each
period:
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Consumption in period 4 will equal the total amount of remaining resources. Notice that
for C2 we present more than one expression. The first expression displays the solution as
seen from period one. The second expression shows the solution as a fimction o f current
and future resources as seen from the perspective o f period two. Similarly,

is written to

depend on resources from the perspective o f period one, two and three. As long as no
changes occur during the four periods that were not anticipated in period one, the different
expressions for

and

are identical. This can be verified by substituting the intertemporal

budget constraint in (5). However, should there be an unexpected change in period t in
some of the determinants of the solution the equivalence breaks down: saving decisions
taken before that date cannot be changed, and the individual has to re-optimize over
resources remaining from previous periods

and future income. To evaluate the effect

o f an unexpected change in pension benefits occurring some time in period one on
consumption (and saving) for an individual aged 2 , one can use the second expression for
(2, which takes the asset level at the beginning of the period as given and determined by
decisions in the first period. For an individual aged 3 at the time o f reform, we will use the
third expression for Cj. The simple point we want to make is that while an increase in the
exogenous level o f benefits will decrease savings and saving rates during working life, the
effect will be different for individuals at different stages o f their life-cycle. The impact
depends on when during the individual’s lifetime the household learned about the change
because it matters over how many remaining periods the individual can distribute the
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readjustment This corresponds to the adjustment discussed in Gale (1998). Furthermore,
the magnitude of the effect we observe depends on how long the reform occurred before
the period of observation. The combination of these two factors determines the impact of a
change in pension wealth on an individuals’ consumption and savings choices in any one
period.

IV .B

E m p iric a l S p e c ific a tio n

Rather than basing our empirical analysis on consumption as in equation (5), we will base it
on saving rates, as this formulation is likely to lead to a better error structure. From
equation (5) one can derive an expression for saving rates as a function o f pension wealth.
For example, the saving rate in period 2 is
W-,
Wj ( 1 +/*) + W2 +■ ^

(6)

l+r

where 'F is a function of f3 given by one o f the two expressions on the right hand side of
equation (5), depending on when we observe the household in the survey. For example, if
an age 2 household is observed in a reform year, we would use the second expression for
in equation (5), while if it is observed the year after a reform we would use the first
expression. Given [3, r, and future pension entitlements h, one can calculate 'F and
'F • ----- ^2— • It is the latter expression, generalized to an N period problem, that we
enter as a regressor in our empirical specification for saving rates.
The empirical specification generalized to a multi-period framework is
EPW, ^
\

X,

where i'R^yis the saving rate of household / observed at time t, EP]V^ is the present value of
(earned) expected pension wealth (whose computation was described in Section 11^ and j/^
is current income.

) is the normalization factor, equivalent to

in equation (6 ),

by which we multiply each household’s expected pension wealth. In a multi-period model
with log-utility, 'F (r., tr^ ) is given by the expression:'*.49

49 The derivation o f

for a multi-period model, which is clearly related to the adjustment factor in Gale (1998), is

included in Appendix 4\
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(8)
where denotes the /-th period in household f s lifecycle, and tr^ the number o f the lifecycle
period in which the last reform experienced by household / occurred, / runs from 1 , when
the household begins working life, until E(T) (set to 56 in our case), the number o f the last
period that households expect to reach on average. The vector X in equation (7) represents
a number of control variables, including group and time effects, that are meant to capture
various determinants of saving other than pension wealth. The groups are defined by year
o f birth, occupation, and SERPS enrollment.
Given the structure of the model, it would be desirable to include a measure of
household wealth, but our data does not contain information on this variable. We can
proxy household wealth by a flexible (^oup specific) function o f age. As our groups are
defined (among other things) by year-of-birth cohort, including indicator variables for
group and time is equivalent to considering a categorical variable in age. A similar argument
applies to including the present discounted value o f future earnings in the regression, which
also appears in the equation for saving derived from the structural model. In some o f the
specifications we tried, we included estimates o f future earnings in X and applied the same
adjustment as to pension wealth variables.
A literal interpretation of our model, in which pension wealth is a perfect substitute
o f financial wealth, would imply that the coefficient y in equation (7) is —1.0. In what
follows we estimate y and interpret it as a measure of the substitutability between financial
and pension wealth. Our coefficient y is therefore equivalent to the coefficient that
Feldstein (1974), King and Dicks-Mireaux (1982) and many other authors have tried to
estimate on micro and macro data.^° To allow for more flexibility in our specification, we let
the coefficient y vary with age, reflecting the fact that the degree of substitutability between
financial and pension wealth might be different for individuals at different points o f their
lifecycle. After experimenting with various polynomial specifications, we decided to let the
coefficient be a step function of age. The results using polynomials were similar and are
available upon request.

50 Feldstein studied the time series relationship between aggregate saving rates and pension wealth. Dicks-Mireaux studied
the relationship between the stock o f financial wealth and pension wealth in micro data.
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As we described in Section II, the public pension system in the UK consists o f two
different tiers, the BSP and SERPS. These two components vary substantially in their
structure. Therefore, we let y take different values for each o f these components and
estimate the following relationship:
SR^ —

+ 7j

r

EPW ™ 1
%

IV .C

r„ ./

E P W f'")

%

+e,

(9)

P re lim in a ry e v id e n c e o n th e re la tio n s h ip b e tw e e n p e n s io n w e a lth a n d
sa v in g

Before taking equation (9) to the data or considering slightly more complicated models that
allow for different degrees of substitutability between financial and pension wealth for
different ages, we investigate whether we can find any evidence in the raw data o f a
relationship between EPW and saving rates and whether such evidence is consistent with
our theoretical approach. We focus on the two episodes that induced the largest changes in
EPW: the introduction of SERPS which coincided with the first change in the indexation
o f the Basic State Pension in 1975 and the next indexation change o f the Basic State
Pension in 1981.
In order to control in the simplest possible way for aggregate shocks and group
differences without imposing any further structure, we regress saving rates on pension
wealth adding as controls group and time dummies. We define groups in the same way as in
Section III, that is on the basis of cohort, occupation and enrolment in SERPS. Notice
that, as we condition on year-of-birth cohort and time, we also implicitly control for age.
The results we obtain are promising: the regression o f individual saving rates on
the PV of EPW as well as group and year dummies yields a negative relationship that is
significant at the 1% level. Carrying out the same exercise for the level o f consumption, the
choice variable of our theoretical model, leads to equivalent conclusions; it provides
evidence of a positive relationship between consumption and EPW which is also significant
at the 1% level. We report the estimated coefficients on EPW in Table 2.4:
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Table 2.4: Regression of Saving Rates and Consumption on EPW,
conditioning on group and time effects,
consumption and EPW in thousand pounds
Variable
saving rate
consumption

Coefficient on EPW

P-value

-0.00087
(0.00017)
0.08347
(0.00234)

0.000
0.000

Note: Standard errors in parentheses.

The coefficients in Table 2.4 give the population average of the observed response to the
changes in EPW, conditioning on time and group effects. On average an increase in EPW
o f ;(|1 , 0 0 0 leads to an increase in annual consumption spending o f 80 pounds, or an average
increase of 0.08 percentage points in households’ saving rates.
Having checked the existence of a simple relationship between saving (or
consumption) and pension wealth, we move on to estimating more structural models based
on equation (9). This analysis will allow us to estimate the degree of substitutability between
financial and pension wealth, which cannot be inferred from the numbers in Table 2.4.

V

Results

V .A

Id e n tific a tio n : u s in g th e d iffe re n tia l effects o f th e p e n s io n re fo rm s

There are several reasons why OLS estimation o f equation (9) on household data would
yield biased and inconsistent estimates. First, the subjective expected value of pension
wealth is unlikely to be equal to actual pension wealth; furthermore, we only have an
approximation to pension wealth. Therefore, we need to allow for the presence of
measurement error. Moreover, it is possible that unobserved heterogeneity in the taste for
savings is related to the individual stock of (pension) wealth. For these reasons we take an
Instrumental Variable approach and use the pension reforms to identify a number of
instruments. As the effects of these reforms were different for different groups, we use the
interaction of group dummies and year dummies as instruments for our measure of pension
wealth. The group indicators distinguish between cohorts, occupations, and enrolment in
SERPS. The use of such a differences-in-differences estimation strategy is legitimate if two
conditions are satisfied: once we control for group and year dummies, their interaction does
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not enter the equation for saving in its own right; and pension wealth has variation over
and above that captured by group and year dummies.
The first assumption is an identification assumption and therefore is not testable.
We can test the second by finding whether pension reforms affect different groups in
different ways. The analysis presented in Section III suggests that this is the case, and an F
test for the significance of the interactions between year and group dummies shows this
formally. That is we reject at any sensible level o f significance the hypothesis that the
variation in pension wealth is fuUy explained by time and group effects. Detailed results are
available upon request.

5.2 Empirical Specifications and Results
The empirical specification we use is slightly different from the one in equation (9), in that
we allow Yi and

to vary with age. The rationale for this is that our model omits aspects

o f reality that are bound to have an impact on the substitutability between pension wealth
and other assets. While these simplifications kept our theoretical framework analytically
tractable, there are reasons to believe that the direct implementation of equation (9) would
be too restrictive. For example we do not model liquidity constraints, which are likely to be
more important among the younger population and are bound to affect the elasticity we are
trying to estimate. Therefore, the specification we use allows the coefficients on (adjusted)
pension wealth to vary with age.
Equation (9) includes, in addition to future pension wealth, future earnings. There
are two possible approaches to deal with this variable. The first is to estimate it using a
methodology similar to the one used for EPW. Alternatively, as the presented discounted
value of future earnings is a function of age, cohort and occupation, we can control for
such a variable using group and age effects.^^ We have implemented both strategies and
found that the results for the effect of pension wealth are not affected by this choice.
However, we prefer the second strategy because, in contrast to the EPW variable, we have
no exogenous variation that we could use to instrument future earnings in order to deal
with measurement error and correlation with unobserved heterogeneity.

5* As noted earlier, by controlling for group and time effects we are implicitly controlling for age, because one dimension o f
the group definitions is datc-of-birth cohort.
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In the pension wealth calculations and in the computation o f 'F , we need to make
an assumption about the discount factor [5 and the interest rate r. We tried several
combinations o f values. Those we report are for r=0.03, and P=0.9S. The results did not
change substantially with different values of the discount factor and the interest rate. We
use annual data from 1974-1987.^^

Table 2.5: Estimates of the Substitutability of Private Saving
for EPW from SERPS and BSP
Age group

SERPS

BSP

20-31

0.0135
(0.334)
-0.5472
(0.277)
-0.6511
(0.269)
-0.7487
(0.243)

-0.3061
(0.133)
0.0060
(0.139)
0.0432
(0.087)
0.0351
(0.040)

32-42
43-53
54-64

Note: Standard errors in parentheses.

In Table 2.5 we report the results from estimating equation (9). While our
regressions include time and group dummies and some demographic variables, we only
report the coefficients on pension wealth from SERPS and from the BSP for different age
groups. The coefficients are estimates of the degree o f substitutability between the two
types of pension wealth and other wealth holdings. As such they answer the question of
the following underlying thought experiment: if pension wealth from SERPS (BSP) were
increased by
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pounds what fraction of this amount would a cohort observed in one of

the age groups redirect to pre-retirement consumption?

We plot these coefficients in

Figure 2-3.

For SERPS, we see that for individuals above the age o f 31 pension wealth is a
good substitute for financial savings. Indeed, for the individuals in the top age group, the
coefficient is as high as —0.75, implying that they would increase accumulated pre
retirement consumption by 75 pounds in case of a total change in SERPS pension wealth
o f 100 pounds. For the youngest individuals the estimated coefficient is not significantly

52 When we introduce future earnings we use the same discount rate as for future pension benefits, that is a real rate o f 3%.
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different from zero, indicating no substitutability between future pension benefits and
financial savings. This result rhight be explained by binding liquidity constraints for the
youngest individuals.
For BSP, we only find a significant effect for the youngest group, and even for this
group the effect is relatively small (-0.3). For all the other age groups, the effect is not
significantly different from zero.

Figure 2-3: Estimated Age Profiles for the Effects of SERFS and BSP
response BSP
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These results are quite robust: we have tried a number o f different specifications,
changing the controls in the regression and the sample over which we estimate it. In
particular, we have added estimates of future earnings, age polynomials to capture
differences in the age effect within cohorts, and demographic variables. All these
experiments, whose detailed results are available on request, confirmed the basic pattern o f
age-specific coefficients reported in Table 2.5.

5.3 Interpretation of the Regression Results

Our empirical results indicate that SERFS and financial wealth are good substitutes
for all but the youngest individuals. This finding is consistent with the life-cycle model. The
absence of an effect for individuals younger than 32 may be an indication of binding
liquidity constraints for this group.
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Our estimates are substantially higher than those found in various empirical studies,
such as Gustman and Steinmeier (1999), King and Dicks-Mireaux (1982), Brugiavini (1987)
or Jappelli (1995), and they are more in line with the evidence presented in Gale (1998).
This result might be an indication o f the fact that the first set of authors failed to correct
for the differential effects of pension wealth by age and/or o f the importance of
measurement error and simultaneity biases. Our methodology addresses both o f these
issues. Furthermore we exploit exogenous variation induced by policy reforms. Disney et al.
(2001) discuss the likely effects o f the pension reforms o f the late 1980s and 1990s on
saving behaviour in the UK. While they do not use a formal econometric analysis, they
argue for the degree of substitutability between (private) pension wealth and financial
wealth to be close to the one we estimate.
The evidence on BSP is quite different, as we do not find any significant effect of
changes in this component of pension wealth on saving rates, except for the youngest
individuals. One possible explanation is that the variation we use to identify the coefficient
of interest is exclusively induced by changes in the indexation rules. Even though the
effects proved quite substantial, as shown in Section III, maybe people did not fully
understand the implications at the time the reform was implemented. While the SERFS
legislation was the outcome of a public debate that lasted many years, the indexation
changes to the BSP were quite different in nature: in 1975 explicit up-rating rules took the
place o f implicit ones, and in 1981 price indexation was discussed to be a temporary
measure at first, but was then turned into a permanent one.
Another possible explanation for the difference between the effect o f changes in
SERFS and BSP might be due to the fact that the poorer part o f the population does not
earn pension wealth from SERFS, while still being entitled to the BSP; SERFS have a
bottom threshold for earning benefits, but BSP does not.^^ Substitution of pension wealth
for private wealth in the poorer part o f the population is likely to be small due to liquidity
constraints. Differential enrolment combined with a lack o f substitution would lead
qualitatively to our results.

53 As discussed in Dilnot, Disney, Johnson and Whitehouse (1994) the poorer part o f the population tends not to have
either SERFS or a private pension, and relies exclusively on the BSP for retirement income.

100

VI

Conclusions

In this paper we use an estimate of pension wealth from the public pension scheme to
investigate its impact on household saving behaviour. We focused on the time period that
encompassed three major reforms, the introduction o f SERFS in 1978, which was legislated
in 1975, and the two indexation changes of the BSP in 1975 and 1981. The pension wealth
profiles show substantial differences across and within cohorts and occupation groups. The
variation induced by these reforms combined with implications from economic theory
allowed us to analyze the link between pension wealth and household savings rates in a way
that goes beyond a simple differences-in-differences strategy.
The results we obtain indicate a considerable degree of substitutability of SERFS for
financial wealth: for example, among 43-53 year-olds we estimate an elasticity of
substitution of about —0.65, and —0.75 for the 54-64 year-olds. However we estimate little, if
any, substitutability between the BSF and private wealth.

Our results have important implications. They confirm qualitatively Feldstein’s
(1974) findings, which were based on time series data. We find that, once we allow the
effect of pension wealth to be age dependent, for large fractions of the population, the
substitutability between pension and financial wealth is relatively high. This result is in
accordance with the basic prediction of the life-cycle model. However, it does not hold for
the youngest consumers, who are likely to be affected by liquidity constraints, and for the
Basic State Pension.

The implications of our results are also important for the debate on pension reform
and on the adequacy of individual savings: should public pensions be reduced households
will increase their savings to make up for a large part of the loss. There is, however, one
important modification to these conclusions: the results might not extend to the poorer
part o f the population since they were derived from the earnings-related tier o f the public
pension scheme. Poor households generally do not earn any entitlements from SERFS, so
for them the relationship between pension wealth and savings might look different In this
sense, our results are in accordance with the studies that have expressed concern that the
reforms to the UK pension system during the 1980s and 1990s have left some (relatively
small) sectors of the population without sufficient provisions for old age.
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Appendix

A p p e n d ix 1: C o n s tru c tio n o f th e v a ria b le ‘e x p e c te d p e n s io n w ealth* (E P W )

In the absence of survey data for expectations of PW we will use an estimate of actual
anticipated entitlements.

A l . l Discussion of some conceptual issues
There exist many conceivable ways of measuring expected pension wealth: Obviously, in
order to determine how to proceed a number of choices have to be made each of which
has important implications for the final results. Naturally, the choices we make will be
driven either by considerations of feasibility or by coherence with the ultimate purpose of
this study. What this means in detail should become clear in the course of the discussion.
In face of the ultimate purpose of our computations, that is to investigate the
impact o f pension wealth on people’s saving decisions, one would ideally want to enter
subjective expectations of pension wealth into the analysis. These perceived pension rights
are likely to differ from the true values. The 1989 Retirement Survey has collected this
information. However, it only covers very few cohorts and with only one observation we
are not in the position to follow individuals over time to identify our parameter o f interest
Hence, we need to find a concept that is likely to come close to these subjective
expectations, but can be systematically computed from individual characteristics.

Anticipated versus acquired rights
In the case of anticipated rights^ individuals form expectations about the benefits that they
should receive during retirement if they continue to contribute to the pension schemes as
they currendy do. The discounted values o f these expected benefit flows constitute the
anticipated rights that might influence —among other things —individual saving behaviour.
Another possibility would be that individuals rather consider those pension rights as
important that they already have acquired instead of basing their saving decisions on some
expectation about the usually distant future. It is worth laying out what this roughly means
in the case of the UK public pension scheme. For the case of the flat-rate part o f the public
pension scheme: as long as contribution records are not completed, reduced rates apply.
Given that almost all male workers end up receiving the full rate it is unlikely that they
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would work out their currently accrued rights. The portion o f women entitled to a full
pension in their own rights has increased over the past two decades, especially since the
recognition of “Home Responsibility Periods” was introduced.^'* Nevertheless, also for
them working out reduced rates seems an unlikely approach. People will hence rather have
these full amounts on mind instead of working out the fraction that they are so far entitled
to, in some period before retirement.
For the eamings-related tier of the public pension scheme (SERPS) —the arguments look
similar: Especially if we believe that people have at least a rough idea about their needs in
retirement then in order to determine how much extra saving they should involve in, apart
from the compulsory amounts, they have to have some expectations of what they will get
from the public pension schemes in total.
Therefore, we base our computations on the notion o f anticipated rights.

To predict future benefit flows people also need to make assumptions about the future
path o f a number of factors involved in the concept o f expected pension wealth.

Pension reforms
One central issue is the evolution of the pension scheme itself and to what extent
people anticipate changes to the system. Static expectations where individuals take the
pension scheme ‘as is’, ignoring the possibility o f reforms, seems extremely rigid at first
sight; particularly when considering the ‘tradition’ o f pension reform in the UK over the
past decades. Nevertheless, the look at the system’s history reveals at the same time that
the outcome of reforms strongly depends on which party is in government in a way that
even anticipating the qualitative direction o f the system in the long run might be difficult
if not impossible. That is why any particular assumption about the future evolution o f the
system would be arbitrary; therefore, the static assumption may be simplistic, but a
prudent one.
Concerning reforms that have been passed into law but have not been
implemented yet, we assume that people integrate these changes in their expectations.
This seems a reasonable assumption since this type o f legislation is preceded by a fair
amount of public debate.

^ Home Responsibility Periods (HRP) were introduced in 1978. This change is also taken into account in our
computations o f EPW.
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Demographics and other individual information
Some individual characteristics that matter for the calculation of pension benefits might
change over time. Consider the example of a single male worker in his mid-thirties. The
magnitude of his pension benefits depends on the outcomes o f a number of variables:
potential spells of unemployment and the entailed intermption NIC payments,
possible change in expected earnings due to job change,
change in marital status change
life-expectancy

A way of dealing with these uncertainties would be to place probabilities on the various
possible outcomes, ideally cohort and occupation specific probabilities, but this is beyond
what we are doing in this study. For marital status we assume that people form their
expectations on the basis of their current marital status ignoring the possibility that it might
change, i.e. we use the information recorded in the FES at the time o f observation. We
adopt the same strategy also for employment status and occupation.

A-1.2 The actual Pension scheme-. A feasible set of simplified rules
Computation of entitlements to the BSP
Given that the BSP is a flat-rate scheme there are not many different possible outcomes
that need to be considered: either an individual meets the requirements to claim a full rate
pension, or —if her contribution records are incomplete —a reduced rate applies. Should a
woman not qualify for a pension in her own rights then her husband can claim a
dependant’s addition for her on his contribution records.
It is hard to know who is likely to be able to apply for a full pension at retirement age on a
single observation basis as one would need contribution histories. It will therefore be
necessary to base the computations on simplifying assumptions.
The simplifications listed below yield a reasonable approximation of the actual portions of
full rates and married couples rates that are paid out in reality:
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■ Men always expect to complete their contribution records and to receive the full rate
BSP.
■ Single women tend to have a similar working life as single men, and therefore we
assume that they also acquire the entitlements for a fuU rate BSP.
■ Married women who retired before 1978 never acquired entidements to a full rate
pension —mainly due to breaks in their working lives for child bearing or because they
chose to pay reduced National Insurance Contributions and to forego pension
entidements in their own rights. They therefore usually had to rely on the dependants’
rate which they could claim on their husband’s contributions; that is the rate I apply in
this case.
■ Women who retire in 2018 or later will all be entitied to a full rate pension on their own
rights due to the recognition of home responsibility periods (HRP) as contribution
years. Note that by 2018 the 1978 HRP-rules will apply to the entire working life of all
women.
Women retiring between the above bounds ^.e. between 1978 and 2018) increasingly profit
from the HRP rules. To what extent this is the case for each single woman is, however,
impossible to know. We therefore suggest the following approximation: the dependant’s
rate amounts to 60% of the full rate BSP. The transition period lasts at most 40 years;
hence, add one percent of the full rate to the dependant’s rate each year to take account of
the increasing recognition of HRPs.
Based on these simplifications a rather simple situation for the BSPs emerges that is
illustrated in the diagram below.
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Figure A-1:
Head o f H H i
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pension
Transition to 2x full
rate by the year 2018

The simplified structure presented in the figure above, indicates that there are four different
scenarios to be distinguished that lead to the following three outcomes:
1.

Full rate

(singles, widow(er)s, male divorced)

2.

Reduced rate

3.

Married couple’s rate

(female divorced)

We addressed the difficulty of dealing with reduced rates earlier, i.e. that there is no way of
knowing for how many years an individual has actually contributed to the scheme and
without that information we are unable to calculate the appropriate reduced rate.
Furthermore, the FES does not distinguish singles from divorced people until 1978. As a
consequence, we are left with only two outcomes that is the full rate and the married
couple’s rate, not counting extra the transitional outcomes for married couples between
1979 and 2018.
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Computation o f SERPS entitlements
To work out the benefit formula for SERPS below, lifetime earnings profiles are required.
Their estimation is explained in Appendix 3.
The SERPS-formula:
^S E R F S ~
/=1978

W , ^ - L E L , _ , a;^, if LEL,<W,
y

and W, = UEL, if W, > UEL,
Wf

—weekly gross earnings at time /

LEh

—Lower Earnings Limit

R

—Retirement age

U EL

—Upper Earnings Limit

x^

—accrual factor

To calculate the weekly SERPS entitlements for each relevant tax year the individual weekly
earnings are revalued to the year prior to retirement age. The Department of Social Security
Y
publishes these revaluation factors every year which are captured by —^

above. These are

supposed to preserve the value of “past” amounts along with average earnings growth.
From the resulting amount the lower earnings limit of that very pre-retirement year is
deducted to obtain the so-called “excess earnings”. These are multiplied with the accmal
factor

, that was originally fixed at 1/80 for each year of service. Summing up the

calculated amounts for the 20 best years o f earnings during which the individual paid N I
contributions will yield the weekly benefit that an individual earned in this scheme. The
accrual factor as well as the calculation o f excess earnings was changed in subsequent
reforms reducing the generosity of the scheme.

A p p e n d ix 2: D a ta d e ta ils a n d c o h o rt d e fin itio n s

We use a sequence of cross-sections from the Family Expenditure Survey spanning the
period 1974 to 1987. Given the purpose o f our study, we exclude households whose main
earner is self-employed or reported to be retired at the date o f observation. We further
exclude composite households.

107

This leaves us with roughly 4000 household observations per sample year.

Cohort definition
Cohort number*
11

16
21

26
31
36
41
46
51
56
61
66

D ate of birth
1909-1913
1914-1918
1919-1923
1924-1928
1929-1933
1934-1938
1939-1943
1944-1948
1949-1953
1954-1958
1959-1963
1964-1968

Years observed in the sample
1974-1977
1974-1982
1974-1987
1974-1987
1974-1987
1974-1987
1974-1987
1974-1987
1974-1987
1974-1987
1979-1987
1984-1987

* Cohort numbers reflect the midpoint of the 5-year interval spanned by each cohort group.

A ppendix 3: Earnings Profiles
The lifetime earnings profiles are required to work out SERPS entitlements. We construct
these for each sex and occupation group of different cohorts.

Basic strategy
Use the 32 years of FES data to compute average cohort earnings for the years where
each sex/occupation/cohort group is observed. We distinguish four different
occupation groups: “professional”, “white collar”, “skilled & other occupations”, “rest”
(mainly the unoccupied).
Despite the length of the time-series of FES surveys, each o f these groups still exhibit
some missing values in its lifetime profile. These are extrapolated using the approach
suggested in Attanasio and Banks (1998) where they construct lifetime profiles of
various variables by using the information of adjacent cohorts that are observed at ages
where another cohort in question is not. The missing parts in a profile are hence

55 Note that the last group mainly consists o f zero- or close to zero-earncrs. Being unoccupied is usually a transitory state
for heads o f households and hence also not a representative state in the life-cycle o f a head o f household. Most people
included in this last group are individuals on very low incomes who mostly do not earn any or only very small
entitlements to SERPS. Hence we do not estimate any earnings profiles for this group and set their SERPS entitlements
to zero.
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extrapolated by applying a weighted average of the differences observed for other
cohorts. The resulting profiles are smoothed using a Kernel estimator.

Sample for estimating earnings profiles
The earnings profiles will be used to compute the SERPS entitlements o f individuals.
Hence the question arises whether the earnings profiles should only be estimated on the
sample o f those to whom these earnings wiU actually be assigned in the pension wealth
computations (i.e. people contracted-in to the second tier o f the public pension scheme), or
should we rather use the entire population.
We decide to use the entire population for two main reasons. First, we are
interested in lifetime profiles, i.e. we also have to work out earnings observations for the
years before 1978 when SERPS did not exist and opting—out did not exist We could of
course use private pension contributions as a proxy. This strategy would, however, lead to
considerably reduced cell sizes.
Another detail is related to employment status and how to deal with unemployed
individuals. Some of these may be unoccupied throughout their lives while others might be
unemployed only in the period we observe them, but are participating in the labour force
otherwise. We include all zero-income individuals in the sample on which we estimate the
average earnings profiles so that the portion of zero earners is well taken into account. Our
approach is guided by the desire to obtain the correct cohort average of lifetime earnings.
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Appendix 4: Derivation of V

)

In the derivation we will use the following;
(Al)

^
V

-

t

: r

The starting point is equation (5). In the case o f no reforms the generalized term for

at

time / follows from considering the factor in front of the parenthesis in the first expressions
for each time period in equation (5):

Using (Al) this can be rewritten as:

(A3)

>F(t,ïr = 0 ) = - î - A . ; 3 1- p

To generalize further to accommodate the occurrence of a reform at time tr , let us assume
that in the 4-period model a reform took place at the end of period 1. The consumer needs
to re-optimize her choices over the remaining periods 2 to 4, In equation (5), the second
expressions for period two and three apply. The following pattern for the factor in front of
the parenthesis emerges for any rime period t after the reform in tr:

Using (Al) this can be rewritten as:
(AS)

=

Replacing T, the maximum attainable period in a person’s life cycle with the expectation,
and indexing the rime periods to reflect that individuals experience a reform in a given year
at different stages of their life cycle yields the generalized form o f the adjustment factor
'F (ji, tr^ ) stated in equation (8 ) and that we use in our analysis. Note that in the case of
multiple reforms over time, the value of tr in the expressions for the adjustment factor is
determined by the riming of the most recent reform.
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Chapter 3

Measuring Pension Wealth in the HRS:
Employer and Self-Reports
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I

Introduction

Measures of pension wealth play a central role in implementing structural empirical models
of a wide variety. In particular estimations o f variations of the life-cycle model generally
call for conditioning on individuals’ or households’ current assets.
Pension wealth varies gready in the population. HRS wave 1 indicates that in 1992
54.5% of working respondents had an employer-sponsored pension. Based on self-reports,
the average present value of respondents’ entidements from pensions on the current job or
the last job was about $90,000 in the entire population or about $140,000 for households
who have at least some entidements. For 29.3% o f the HRS population the household’s
pension entidements were greater than the household’s bequeathable assets.

These

numbers illustrate that not accounting for pension wealth leads to important omissions
from measures of total assets.
So far pension measures have featured only in the minority o f empirical models
(with the exception of retirement models). The reasons are twofold: first, pension wealth
measures are rarely available in micro-data sets; second, in those few cases where
information on pensions is collected constraints in survey time oftentimes do not allow
eliciting sufficient detail about pension arrangements to compute summary measures of
pension wealth that are not excessively noisy.
In the 1980s, Wise collected pension plan data on individual workers of a “large
Fortune 500” firm. For workers of this one firm, all details o f their pension plans were
known, including records of individual earnings, age, pension plan rules, start date, quit
date, etc.

The results derived from these data turned out to be a very powerfiil

demonstration of the importance of private pensions for the timing of retirement: studies
of that kind had focused on the impact o f social security on retirement before, but
Kotlikoff and Wise (1989) showed that private pensions provide incentives that dominate
those of social security for many workers. A drawback of their study was that it was not
based on a representative sample: it only included workers from one particular firm in one
particular industry, all with similar types of jobs. Another disadvantage was that there was
little background information, like personal and household characteristics, available on
those workers. For example, workers who quit the firm as part of changing jobs and those
who retired could not be distinguished.
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Once the importance of private pensions had been recognized, data needed to be
collected on this topic in studies with population representative samples. The Health and
Retirement Study (HRS) is the most important response to this need. It collects very
detailed information on respondents’ pension arrangements as well as information on a
broad range of topics related to studies of ageing. The HRS data have proven to be o f high
quality and as a result it is the most widely used data set in this area o f research. In addition
to the subjective measures from the self-reports from the survey, the HRS has collected
information from respondents’ employers on the pension plans they offered in 1992.^*^’^^
Ideally, HRS would have obtained a full description of the pension plan rules and accurate
records of pension contributions and entitlements of the HRS respondent working for the
respective employer. However, it is important to note that confidentiality issues imposed a
strict limit to the kind of information that could be collected from employers. As a result
the HRS employer survey could not obtain any individualized administrative information
for the sake of protecting the respondents’ identities.

Instead they requested that

employers supply the summary plan descriptions (SPD). These contain a summary o f the
rules of the plan that is offered by the employer. For pieces o f information like the plan
type or early and normal retirement age of the respective plan the employer data should be
accurate as long as the firm does not administer more than one plan among employees or
as long as the SPDs did not reflect outdated arrangements.^® For capturing important
retirement incentives that are associated with sudden increases in entitlements at the time of
the early and the normal retirement age (see Kotlikoff and Wise, 1989) this employer
information can be very valuable, especially if estimating retirement models that are
particularly sensitive even to small mismeasurement of the incentive structure, like option
value models.
For obtaining estimates of actual pension entitlements the value of the employer
data is less obvious. To compute pension wealth the pension rules from the SPDs need to
be combined with individual characteristics o f the respondent on age, contribution years.

“ In 1998 another employer survey was administered both to 1992-respondents as well as new cohorts that have been
added to the survey. These data will not be available until later in 2003.
Given the importance o f pensions as a major fraction o f total wealth for many households ideally any data set used for
studying economic choices o f households would include information on pension wealth. However, the main purpose
o f most surveys is somewhat removed from pension issues so that not enough interview time is available for collecting
pension information. To meet the need o f pension information anyway three studies, aside from the HRS, collected
summary plan descriptions from employers instead. These studies are the Survey o f Consumer Finances, the National
Longitudinal Survey o f Mature Women and the Panel Study o f Income Dynamics.
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earnings or pension plan contributions, employer contributions and, in the case o f defined
contribution (DC) plans, rates of return. None o f this information is available in the data
obtained from employers. The so-called pension calculator provided by HRS Michigan
computes pension values based on the employer data.

The missing information on

individual characteristics is filled in with data taken from the HRS survey that is from the
self-reports. As a result pension values derived from employer data are a mixture o f selfreported information combined with pension rules obtained from employer-provided
documents. This point cannot be stressed enough. The pension values obtained from the
pension calculator have been referred to in short as the “employer data”. This term is
unfortunate in the sense that it wrongly gives the impression to the unaware user that these
data are of the accuracy of administrative records. This impression is reinforced by studies
using the “employer data” as if they were in fact accurate (Gustman and Steinmeier, 2000
and 2002, for example). In this study I wiU therefore refer to these data as “pension wealth
from the calculator” or “calculator pension wealth.”
Researchers interested in using pension values from the HRS have two measures
avaUable. The subjective measure from the self-reports and an estimate o f an objective
measure derived from the employer-provided plan descriptions.

ConceptuaUy, which

measure to use depends on the objective of the research: to explain individual behavioural
choices one would use the subjective measure o f pension wealth, because individuals can
only form their decisions on the basis of what they themselves know; to investigate the
determinants of outcomes of weU-being one would use an objective measure of pension
wealth. In practice the decision o f which measure to use also depends on the quality o f the
respective pension wealth variables. This is not straightforward to assess, especiaUy due to
the very scarce documentation o f the pension calculator data, and yet the reliability o f the
data is o f great importance for the users. To my knowledge no study has analyzed the
pension variables in a systematic way for their information content and their validity. This
study intends to fill this gap.

Furthermore, this critical review of the strengths and

weaknesses of the HRS experience with collecting pension data is timely in that it will be
very valuable for other data collections like the “English Longitudinal Study o f Ageing” or
the “Survey of Health, Ageing and Retirement in Europe” which are considering similar
efforts.

58 If a firm offers more than one plan then it is not clear which one the respondent belongs to. In such cases HRS has
tried very carefully to identify the right one by comparing with self-reported information. This does not eliminate the
possibility that a respondents’ records are matched to the wrong pension plan details derived from employer data.
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In what follows I first formulate the theoretical concepts that underlie the
computation of a subjective and an objective measure of pension wealth in Section II. I
elicit their conceptual differences and show that even without measurement error they
should not expected to be the same. One important source o f conceptual differences is
individuals’ pension knowledge and the other is different ways of dealing with uncertainty
about future outcomes.

Section III describes in detail how these concepts have been

implemented in the HRS. I wiU distinguish the sources of input variables; that is, which
elements come from the HRS, which come from the employer-provided documents and
which ones are imposed by the researcher. This wül allow identifying the most important
sources o f measurement error. A discussion of sample selection issues and a descriptive
analysis of the pension wealth variables follow. Section IV assesses the magnitudes o f the
main sources of measurement error. In Section V I discuss the implications o f my findings
for the use of pension wealth measures in empirical analysis. Section VI concludes.
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II

Conceptual Framework for M easuring Pension Wealth

Define pension wealth as the present value of the sum of future benefits minus future
contributions. Consider two conceptually different measures o f pension wealth: let

be

the subjective measure that is what an individual personally perceives his or her pension
wealth to be; and let PJP'^ denote actual pension wealth which corresponds to pension
rights based on the exact contribution records (administrative data) and formulas that the
responsible agency would use. Neither the subjective nor the actual measure is direcdy
observed in the HRS and therefore they are denoted with an asterisk in what follows to
indicate that they are latent variables. Pension wealth is too complex a concept that it could
be asked direcdy in a survey.

Instead the HRS administers a large battery o f detailed

questions about respondents’ pension arrangements.

The thus obtained self-reported

information on pension plan characteristics and expected benefits (defined benefit
pensions) or accumulated balances in retirement accounts allow the researcher to estimate
PlFj., the observed equivalent o f PIP'/. To estimate the actual measure PIP'^* the pension
plan rules from the SPDs are used and complemented with information on earnings and
tenure from the survey. Figure 3-1 visualizes the relation between the observed variables,
the derived pension wealth variables and their unobserved counterparts.

Figure 3-1: Relation of Computed Pension Wealth to observed Input Variables
and Unobserved Theoretical Concepts
O bserved
Input
variables
iotP W a

C om puted
PW a
PW from Em p
loyer Survey

U nobserved
Measure
ment
error

PWa*
actual PW
i I

Conceptual Differences |
+ measurement error of |
different sources
JL

Input
variables
iorPW s

PWs
PW from selfreports

Conceptual
Differences
Measure
ment
error

PWs*
subjective PW
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More formally, consider two unobserved random variables

and P]V*, denoting the

actual and the subjective measure of pension wealth. The observed outcomes of these
latent variables,

and PW^ are affected by measurement error in addition to white noise.

Decomposition of the observed variables into their components yields:

PW, = PW^+v^ + e^

Î

t

concepts

ME

(1)

t
Noise

differ

Pi y = P

i

y

i

+

v

^

+

(2)

PW^a 3fid PWj measure the same quantity P]V, but on the basis o f different
concepts; they depend on the same input variables, but process these in different ways:

PW,=PW^{

PP, w^, r ^, E^( PP, Wf , R, T, r, ) ) +v, +e,

PW^ = PW:{K(PP,w^,r^\E,(PP, Wf,R,T,rf))+v, + e .
PP

— pension plan characteristics, including rules and benefit formula

jPp

- past earnings

ay

— future earnings

fp

— past interest rate/accrual rate

fj

— future interest rate/accrual rate

R

— retirement age

T

— last time period o f life-cycle (longevity)

KÇ)

—knowledge function about past outcomes; can translate into

(3)
(4)

biased knowledge or uncertainty
E^^JEjQ —actual / subjective expectations about future outcomes
—systematic error in computation o f actual / subjective PIF

The actual measure of PW is a straight computation exercise if all the necessary
input variables are available. The exact formula, which determines how to enter which
input variable, depends on whether the pension plan is a defined benefit (DB) or a defined
contribution (DQ plan. In defined benefit plans the employee is promised a fixed benefit
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from the date of (eligible) retirement for the remainder of the lifespan. The size o f the
benefit depends on the worker’s earnings prior to retirement. The main input variables are
therefore years of service, earnings during the final years o f the work span and the
retirement date.

For workers who are not yet retired this involves expectations about

future events, like future earnings and the year o f retirement, as expressed in equation (3)
through

. ). In a defined contribution plan the pension contributions are paid into a

designated account to accumulate over time. Thus the input variables are the contributions
from the employer and the employee for every year of service and rates o f return. To
compute current entidements no assumptions about future variables are required in the
DC-case.
People’s subjective pension entidements ultimately depend on the same variables:
if the respondent had perfect knowledge about all relevant past and future variables and if
there were no uncertainty about future events, the subjective measure would be the same
as the actual measure. However, this is surely not the case. Instead subjective
perceptions introduce further processing o f the basic information leading to systematic
conceptual differences between the actual and the subjective measure. This processing
can be viewed like two filters: one is the accuracy o f knowledge o f past outcomes,
expressed by KQ in equation (4); the other one is the formation o f subjective
expectations about future outcomes, expressed by H/.).

K(.) - Knowledge of Past Outcomes
Respondents’ knowledge about already realised determinants o f pension wealth, like
pension plan rules, past earnings and accmal rates, might not be perfect A person might
not remember some of the details (recall error), or regarding plan rules never cared to find
out (lack of knowledge or understanding). While this is not an issue in measuring actual
entitlements, for the subjective measure it means that the exact input variables are not used
directly in the computations of pension wealth, but that some transformation o f these
enters the computations instead.
Imperfect knowledge about past outcomes (certain events) translates into subjective
perceptions in two ways. Either a person believes to know the outcome of a variable and
reports that value with

100

% certainty, or a person does not know the exact outcome and

would have difficulties in giving a point estimate. In a survey it is not easy to distinguish
these two cases.

It would require eliciting at least some points on the respondent’s
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cumulative probability distribution function of possible values. The person that seems to
“know” the wrong value for sure, would have a sudden jump to 1 in the cumulative
distribution function at the reported single value, while the other person would have a
smoother distribution across a spread of conceivable values. Dominitz and Manski (1997)
showed the feasibility of this approach. However, the HRS does not attempt to do this.^^

As a result imperfect knowledge leads to differences between the actual and the subjective
measure o f pension wealth. A priori the difference would be expected to be
smaller the closer the individual is to his or her expected retirement age as people
may find out more about their pensions as they approach retirement,
smaller for people with more education, or more precisely for people with better
financial education.

EaÇ) a n d & (.) - Expectations about Future Outcomes
For respondents who have not retired yet a number of future outcomes are still unknown,
like future earnings, accrual rates, the exact retirement age or even future changes in
pension rules, possibly associated with a change o f job. To compute pension wealth, in
particular for DB plans, expectations about these outcomes need to be formed or the
missing information needs to be filled with assumptions. This applies to both the actual
and the subjective measure.
For actual entitlements this would mean in the ideal case to apply individualized
probabilities to each event. For example, use survival probabilities that take into account
individual risk factors; or use earnings profiles o f workers o f the same firm o f similar age
to predict the respondent’s earnings. However, this type o f information is generally not
available. Therefore, the researcher chooses the assumptions to fill in the information.
In the case of the subjective measure, the expectations about future events are
individual to each respondent. While it is not realistic to elicit these subjective probabilities
in a survey it is possible to have the respondent summarise them. For example, the HRS
asks holders of a DB-pension plan about the benefit amount they expect to receive when
they retire.

Presumably, the respondent should have integrated his or her subjective

HRS 2002 has introduced unfolding brackets for questions on pension values (balances in DC-accounts or expected
benefits from DB-plans) in the case o f item non-response. The fraction o f respondents giving bracketed responses
rather than point estimates will provide some suggestive evidence o f the importance o f uncertainty about values. An
early release o f these data is not to be expected until May or June 2003.
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assessment of various future outcomes in the answer. If that were the case one would
expect the self-reports to be more accurate in this dimension than estimates o f actual
entitlements, as respondents are likely to have private information about their future
earnings path, the security of their job, the likelihood that they wiU retire at a certain date
and alike.

To summarise, imperfect knowledge and different ways of dealing with uncertainty
about future outcomes introduce conceptual differences between actual and subjective
measures of pension wealth.

In addition, the observed measures wiU differ from one

another due to measurement error which comes from very different sources.

One

important source is researcher-imposed assumptions to fUl in unobserved information. I
wiU discuss this in more detail in the next section.
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I ll

Pension Wealth Measures in Practice:
Self-Reports and Employer-Reports in the HRS

The HRS is one of the few data sets that allow estimating both a subjective and an actual
measure of pension wealth. In the US the HRS is the primary data set for studying aspects
of and around retirement and ageing. It has the highest density of observations around
retirement ages, the sample is representative of the US population and the data have proven
to be of good quality on a large variety of important other covariates, like income, wealth,
health, labour market participation and histories etc. There is increasing interest in using
pension wealth measures in estimating economic models.

Constructing such measures

from the self-reported information in the HRS interview is a very time-consuming task.
The pension measures derived using information provided by employers are complex and
little transparent as the pension calculator that is used to produce these measures is a black
box at this stage. It would be very valuable for the users to see some study assessing the
information content and the validity of these complex variables. This piece o f work intends
to meet this need.
Furthermore, a number of previous studies using both sources o f pension
information have considered the employer derived data as the truth and interpreted the
deviation of the self-reports from this “truth” as lack o f pension knowledge. For this
approach to be valid the pension variables have to be reasonably reliable regarding
accuracy and in what they really measure, not just on average, but at the individual level.
The analysis in this work will allow a better assessment of this type o f work.
This section introduces the data and how the estimates o f the subjective and the
actual measure o f pension wealth are constructed. The at times daunting details lay the
required groundwork for identifying major weaknesses in the construction o f the pension
wealth variables. I present accounts of available records in the self-reports and in the
employer-derived data to discuss sample selection issues. This section concludes with a
descriptive analysis of the resulting pension values.
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I ll A

The Health and Retirement Study (HRS)

The HRS is a large-scale biennial panel survey o f individuals born in 1931-1941 and their
spouses.

It collects data from four broad domains covering labour market activity,

economic status, health, and family connections. At baseline, in 1992, it surveyed 12,652
individuals in 7,702 households representative o f the non-institutionalized population in the
United States.
To estimate actual pension entitlements for 1992 I use the HRS pension calculator
that integrates the information from employer-provided documents.^® The computations
require the researcher to specify a number o f parameters. For those assumptions that are
also required in calculating pension wealth from the self-reports, like life tables, interest
rate, rate of inflation or earnings growth, I employ the same assumptions in the pension
calculator. For other required assumptions I follow the specifications used in other studies.
As the estimate for the subjective measure of pension wealth I do not construct my
own variable. This is a complex and time consuming task, in particular because of the long
list of HRS variables that go into such calculations across a grid o f skip patterns with many
branches to take into account A set of researchers (“anonymous”) has carried out this task
in a very careful way for the HRS self-reports collected in 1992 and made the derived
pension wealth measure available to the research community.^^ The concepts they use are
very sensible and they account for missing values in the many input variables. I have
carried out a number of consistency checks with various raw input variables and have
found the patterns of the pension wealth variables to be consistent to the last observation.
It is not clear that I could perform this task any better.
I link the pension values from the pension calculator and from the self-reports
with the HRS core data of age-eligible respondents, that is those bom between 1931 and
1941. The total sample in HRS wave 1 in 1992 o f age-eligible respondents contains 9825
observations.

^ Access to the pension calculator and the participant files, which contain the HRS respondents’ input data to the pension
calculator, is restricted. The user has to develop a data protection plan to be approved by HRS and provide proof o f
funding from the US government. For users who are not particularly interested in changing assumptions in the way the
pension calculator values are computed, Peticolas and Steinmeier have made a set o f employer-derived pension variables
available to the research community in the public domain that use a given set o f parameters. The data set can be
downloaded from the HRS website http://hrsonline.isr.umich.edu/data/indcx.html. following the links for data /
researcher contributions: “1992 HRS Pension (Level 1) Present Value Database (v.1.0)”. Access to these data only
requires online registration with HRS.
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Before I pass on to describing the construction of the two pension wealth measures
in more detail, Table 3.1 provides an overview o f the provenance o f the respective input
variables and the main resulting sources of measurement error.

Table 3.1: Measurement of Subjective and Actual Pension Wealth in the HRS
Input

Subjective PW « Self-Reports

Variables

PW ;{K (P P ,w ^, r^ ), E,( Wf,R,T,rf)] I

From HRS
Survey

Birth date, gender
DC plans:
current balance in the DC account.
DB tlans:
expected benefit amount from the plan,
expected age of benefit receipt

From
Pension
Calculator

E (w ^,/?,r,r^))
Birth date, gender
job information;
start and quit date
1 wage observation
voluntary contribution rates (DCs)

Summary Plan Descriptions,
i.e. all plan rules

Researcher
Assump
tions

Longevity (DB)
Linear Accrual Schedule (DB)
Imputations for missing values

Measure
ment
Error

- researcher assumptions
- imputations for missing values
- routing depends on plan type
- uncertainty from K(.) and E(.)
- rounding error, survey fatigue

III.B

Actual PW « Pension Calculator Data

Longevity (DB)
Past accrual rates (DC)
Wage profiles (DB & DC)
Voluntary Contribution rates if missing (DC)
Voluntary Contribution age profiles (DC)
Other imputations for missing input data.
- Researcher assumptions lead to vast
amounts of imputed input information
-

Plan Rules, in particular for past jobs

Subjective Measure of Pension Wealth; Self-Reports

This measure uses the self-reported information on pension arrangements from the first
wave of the HRS to compute the present value of current pension wealth for 1992. The
exact methodology and the input variables used differ by plan type. When I discuss these
details below I will cross-reference to equation (4) to make transparent which inputs into
the computations are self-reported information and which elements are imposed by the
researcher.

61 This data set can be obtained visiting the web page http://hrsonline.isr.umich.cdu/data/index.html following the link
for data / researcher contributions: “1992 HRS Self-Reported Pension Wealth fv.1.01" Online registration with HRS is
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The HRS interview asks currently working respondents about the details o f up to
three pension plans on their current job; people who are not currendy employed are asked
about one plan on their last job. The computations also take into account plans from
which a respondent has already started to draw benefits.
The general pattern of the question sequence is first to ask whether the respondent
was included in an employer-sponsored pension plan on a particular job. If so, the total
number o f plans on that job (for current jobs) is recorded. Then the questionnaire turns to
the details of single plans, starting off with the type of the plan. The answer to this
question assumes a central role as it routes the respondent into different sets o f questions
that are adapted to the characteristics of DB and DC plans, respectively.

DC Plans or Combination Plans
If the respondent reports that a plan is either a DC or a combination plan the HRS core
survey asks for the current balance in the (DC) account. This number corresponds direcdy
to the concept to be measured so no further transformation by the researcher is required.
In equation (4) it is represented by the term f

On the basis o f the

respondent’s own knowledge, K(.), about pension rules (Pf), past earnings («ÿ and past
rates o f return (/^, he or she reports PIF), that is the subjective present value of the plan.
To compute the value as of the year 1992, the term £ /.) is not relevant for DC plans, that is
no information on future earnings, future rates o f return or longevity are required. Holders
of DC-plans receive a statement every year from their pension provider informing them o f
their current balance. This gives some confidence that these self-reports are relatively
accurate. The remaining recall error wiU be captured as noise in the error term,

. To the

extent that respondents take a greater interest in what their retirement assets will be as they
approach retirement, it is conceivable that the reporting error is smaller the closer the
respondent is to the expected retirement age.
Respondents are asked for point estimates.

Should there be cases where the

respondent is considerably uncertain about the value then requesting point estimates is
problematic, because it either leads the respondent to answer “don’t know” so that no
value is available, or the respondent ventures a guess, but the value is hard to interpret as it
is not clear which point of the distribution o f possible values it represents: is it the mode,

required for downloading the data.
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the mean or possibly the minimum or maximum? Furthermore, the researcher cannot
distinguish an uncertain value from knowledgeable answers.
HRS 1992 did not use any unfolding brackets in order to reduce non-response on
this item.^^ If the value is in fact missing for a particular plan, then the value is imputed
using hot deck with number of plan (one, two or three on current job), plan type (DC or
combination plan) and wage and salary income deciles as covariates,

DB PlanSy Combination Plans or Plan Type Unknown
If the respondent reports a DB plan, a combination plan or the plan type is unknown the
foUow-up questions are about when the respondent expects drawing benefits from this plan
and how much he or she expects to receive either per month or year or as a percentage of
salary. The stated amounts are interpreted to be single annuities and in future dollars.
From this information the annual streams o f benefits are determined.

Using the

intermediate long-term rates forecast by the Social Security Administration as of the mid1990's for inflation (4%), the wage growth rate (5%) and the nominal interest rate (6.3%) as
weU as the mortality tables from the Social Security Administration the present value o f the
pension plan for 1992 is computed.

Calculated in this way this present value is not

comparable to the present value of the DC plans for current jobs, because it includes the
benefits of future contributions to the plan without subtracting the contributions. To make
expected DB amounts from current jobs comparable to 1992 DC balances, which do not
include future contributions, the researchers “anonymous” multiply the PV number by the
ratio of years of service at the survey date (1992) over years of service at the expected date
o f retirement. This is equivalent to assuming that the accrual schedule for DB plans is
linear in years of service which is a strongly debatable assumption. In reality the accrual
schedule of DB plans is highly non-linear and back loaded, that is low accruals during early
years of service and high accruals during the final years o f service so that this method will
tend to overestimate DB entitlements from the self-reports. Applying a linear schedule in
the computation is certainly driven by considerations o f feasibility and ease o f calculation.
From the individual subjective perspective there may be one situation in which this
approach could be defended. If the individual is certain neither to change jobs nor to retire
earlier than expected from that very job then the exact accrual schedule may be less
pertinent and what the individual sees is that contributions to the plan are paid more or less

62 HRS 2002 has introduced unfolding brackets in the case o f item non-response for pension values.
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evenly distributed over the years. In defense of the assumption o f a linear accrual schedule
for DB plans one has to say that there is no obvious simple right way to adjust DB values
for future contributions. The theoretical concept one would like to obtain is the cash value
that an individual places on the option o f being included in this pension plan.

This

corresponds to the thought experiments of the option value model. Neither could one
expect anybody to go through the troubles o f estimating option value models for what is
supposed to be simple calculations of pension wealth, nor would one probably want such
complex concepts built into the basic data.
Relating the computations to equation (4), the information obtained from the selfreports corresponds to the entire term PW^ {K (P P ,

(P P , Wy, P ,T ,

j , only

that it is not expressed in terms of a present value in 1992, but as an expectation o f annual
benefits at the expected claiming date.

So the respondents are asked to give their

perception of past accrual of entitlements on the basis of their knowledge, P(PP,«^/p, o f
plan rules and their years of service, as well as their expectations o f future accruals,
EjÇPPf

R ), given their expectations on future evolution o f their plan rules, their future

earnings path and their anticipated retirement date and combine all these elements into the
benefit amount they expect to receive at a certain date. To arrive at the corresponding
present value in 1992 dollars, the researcher has to impose assumptions on longevity (Social
Security life tables) and on inflation and on interest rates / growth rates.
If the respondent stated expected benefits as a percentage o f earnings the
researcher also needs to impose assumptions on the individual’s future earnings growth
until the expected date of retirement.
As with DC plans the survey questions ask for point estimates o f the expected DB
benefit amounts. Given that respondents need to integrate a number o f expectations about
future events in their answer for DB plans the uncertainty about an exact value is likely to
be considerably higher compared to DC balances.

The same arguments on increased

likelihood of item non-response and difficulties of how to interpret point estimates of
uncertain events apply here in a similar but stronger way.
If the expected amounts are missing (“don’t know” or “refuse”) hotdeck
imputations are used dividing the sample by plan number (current job), type o f response
(DB, combination, plan type unknown), and ten wage and salary income deciles.
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The HRS survey also collects information on pension plans associated with other
jobs that the respondent may have held in the past for at least five years (referred to as
“past” or “previous jobs” hereafter). The self-reports do not include pension values from
these previous jobs (section H in the HRS), due to too much missing information. The
employer file does include values for these jobs, but note that the matches for these past
jobs were also much less frequent ( 35 %). I will use the information from past jobs from
the employer files separately throughout the analysis presented below.
Whether DB or DC plan, the self-reports are also affected by the traditional types
o f error involved in the collection of survey data on complex items like rounding error,
misreporting due to lack of attention, or survey fatigue in general.

III.C Actual Measure of Pension Wealth; Calculator Pension Wealth
In 1992 the Institute for Social Research (ISR), University of Michigan, fielded the
Employer Survey where they contacted the employers o f those HRS respondents who had
given permission to do so to obtain the so-called summary plan descriptions (SPDs). These
are legal mandatory documents that describe the characteristics and rules of the companies’
pension plan(s). Employers are, however, under no legal obligation to send the SPDs to
ISR and a significant number chose not to do so. ISR did not reveal the link to the HRS in
the survey nor did they reveal the identity o f the employee. As a result the employer data
do not contain any information that is specific to the HRS respondent other than the
pension plan rules. If the SPDs were not obtained from the employer, then ISR contacted
the U.S. Department o f Labor where large companies have to file these SPDs. In the end
65.3% of age-eligible respondents who owned a pension either on their current or their last
job could be successfully matched with an employer SPD that contained the relevant
information. The HRS repeated this collection o f SPDs in 1998, but these data have not
yet been released.*^^

63 The data will be available as part o f the new pension calculator which is planned to be released in the second half o f
2003. An alpha version o f the pension calculator that will be available earlier in 2003 will only contain the 1992
employer data.
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The Institute for Social Research then developed the pension calculator to compute
pension values and pension incomes^ for HRS respondents using the exact rules o f each
respondent’s plan as specified in the SPDs. The input variables of individual characteristics,
like the individual’s employment period with a particular employer, the earnings during this
period, employer contributions, voluntary employee’s contributions where applicable, are
taken from the HRS survey itself, that is this information is based on self-reports. This
important detail often goes unnoticed, because referring to “employer data” gives the
impression of accuracy of administrative type data. This is by no means the case, as I wül
show below.

What is true, however, is that the benefit computation methods in the

pension calculator correspond exactly or at least closely to administrative methods, that is
take the rules and enter years of service and earnings histories from the period o f
employment, apply the contribution structure and obtain the entitlements as a result from
the benefit formula. Using self-reports as input data is bound to introduce a fair amount o f
noise. However, even more concerning are the vast amounts of imputed information or
missing data filled in per assumption.
The pension calculator comes with the participant files containing all necessary
input variables for the respondents and the calculator itself which comes as a compiled
DOS program (generated in Turbo Pascal) and is therefore a black box.^® It allows,
however, flexibility with respect to some assumptions and output settings which are mostly
chosen in a parameter file. The user can either compute present values o f pensions at a
specific quit date for each respondent as well as entire age profiles o f pension values which
is o f interest when studying retirement incentives. Out o f the many possible scenarios that
can be computed I will use the one that is most directly comparable to the self-reports: the
present value of the plan as of 1992. In the set-up o f the pension calculator this equals
assuming the respondent were to start claiming benefits in 1992. For current jobs this also
implies assuming that the respondent is quitting the job in 1992. In the case o f DC plans
this will yield a concept that is directly comparable with the self-reports. In the case o f DB
plans the direct comparison is conceptually somewhat problematic, because the self-reports
compute the value of the DB plan under the assumption that the employee stays on this

^ The current version o f the pension calculator only allows computing nominal annual benefits which have been evenly
distributed over the individual’s retirement years. In many cases these flows do not correspond to the actual monetary
flows in every year. For example, certain plans interact with the receipt o f Social Security benefits.
65 The pension calculator is currently being reprogrammed in Visual Basic. It builds strongly on the old program, but is
designed to be more flexible and transparent. In particular the code will be accessible. On the HRS website the
reprogramming efforts are described in more detail, including the updated release date o f the new pension calculator
which is currently mid-2003 for the first version.
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job until retirement with probability one while the pension calculator values use the
assumption that the employee leaves this job in 1992 with probability one. Therefore I will
also present some statistics on an alternative scenario where the quit date is set to be the
expected retirement age, rather than 1992.
For DB plans the annual benefit is generally determined as a percentage o f the
worker’s final salary or of the average salary during a specified number o f final years of
service.

These earnings numbers are derived from the worker’s self-reports.

The

information about which years of final earnings should enter the computations and which
replacement rate to use comes from the employer plan descriptions. For the present value
calculations the same mortality tables and assumptions for rates of growth and inflation are
used as in the self-reports, i.e. the intermediate assumption from the Social Security
Administration as well as their life tables.
In the case of DC plans the annual contributions need to be determined for each
year of service. The company’s contribution rates come from the SPDs and the employee’s
voluntary contribution rates from the self-reports. The earnings for each relevant year are
also derived from the self-reports. The interest rate to compute the total accumulated
amounts over the years is the medium long-term forecast o f the Social Security
Administration o f 6.3% (nominal).
The input files (participant files) are harmonized across DB and DC plans and
contain the following variables from the self-reports:

birth date o f spouse, gender of

worker, birth date of worker, date of hire at the firm, date the worker separates or retires
from the firm (relevant for last and previous jobs), number o f hours that the participant
works in a year, annual dollar amount of salary or wages, voluntary contribution rate.

EARNINGS HISTORIES
The participant files also contain one wage observation for each respondent. The pension
calculator allows the user to specify individual earnings histories or alternatively to specify
for each individual record the parameters of a second order polynomial in age. In the latter
case the pension calculator fits a quadratic profile through the provided single wage
observation and fills in the missing earnings observations. The exact equation for this
scenario is:
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Equation (5):
In (earnings at time t) - in (earnings at time t-1)
=

inflation rate / 100

[user specified in parameter file]

+

real salary and wage growthrate/ 100 [user specified in parameter file]

+

differential wage growth rate/ 100

[user specified in participant file for each record]

+

betal + 2 * beta2 * age.

[user specified in participant file for each recor<fl

However, the default settings, which I present here, set aU the parameters o f the quadratic
function in age (betal and beta2) and the differential wage growth rate to zero. As a result
the earnings profiles used in calculating pension values are monotonously upward sloping at
the rate o f nominal wage growth and cross through the single observation on earnings for
each respondent in the participant files. Obviously, forecasting and back casting earnings in
this way will lead to a considerable amount o f measurement error, especially if predictions
are made for periods that lie a number of years away from the one wage observation. In
the case o f DB plans this method is likely to do relatively well for respondents whose most
important plan is a DB plan and who are very close to their retirement at the time o f the
survey in 1992. For them the wage prediction only has to cover some few years ahead and
due to the back loaded features of DB plans the back casting error, even if large, will have
only a small impact on the benefit levels. In the case of DC plans, however, this approach
raises considerable concern: earnings of all periods during which the employee participated
in a particular DC plan enter the calculation o f the pension value, with greater weight on
early periods due to contributions growing at the rate of return over time. Therefore, not
only is the error in the earnings and hence contributions estimate largest for earlier periods
as a result o f the crude back casting method; furthermore these errors of early periods have
the greatest impact on the estimate of the value o f the pension plan. This is because these
deviations grow over time at the rate of interest up to the date o f the present value
calculation, hence giving greater weight to errors in earlier periods.

Other Sources of Measurement Error in the Pension Calculator Values
RATES OF RETURN
Most DC plans offer several different investment options that vary in risk and their average
expected return. There is no information available to the researcher neither on the realised
returns in the past nor on the expected returns for the future o f an individual’s DC
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balances. The pension calculator uses the same rate o f interest for everybody, which can be
specified by the researcher in the parameter file. To match the self-reports I chose pension
values that also apply the intermediate long-run projection of the Social Security
Administration for the nominal interest rate o f 6.3%.

VOLUNTARY CONTRIBUTION RATES
Many DC plans give the employee the option of making voluntary contributions to the
pension plan; some employers also match such employee’s contributions. The information
on how much a respondent contributes in this way comes from the self-reports from the
1992 survey for current jobs. The pension calculator applies this single observation o f the
individual’s voluntary contribution rate to aU earnings included in the calculation for an
individual. Holding contribution rates constant over time seems very restrictive. Gustman
and Steinmeier (2001) present some evidence that contributions may increase with age
implying that people contribute more when they get closer to retirement (possibly when
children leave the household). The HRS surveys respondents aged 51 to 61 in 1992 that is
at a time when their voluntary contributions are likely to be highest

Applying these

contribution levels to the entire contribution history of a DC plan holder will therefore
systematically overestimate DC entitlements.^^ Moreover, in a large number o f cases the
plan descriptions allow for voluntary contributions where no survey information is available
to fill in this piece of information required in the computations. This case occurs for
current jobs when the respondent does not know the voluntary contribution rate, and for
all last jobs and all other previous jobs of at least five year duration, because the HRS did
not include a question on these contribution rates for these jobs. Basically it is up to the
researcher to decide how to impute these values. In the participant files that are sent along
with the pension calculator this kind of missing values is already replaced for all these cases
applying one and the same rate of voluntary contributions o f five percent. As for all other
observations with voluntary contributions the age profiles for these imputed cases are
assumed to be constant over time.

^ Gustman and Steinmeier (2001) find that DC values derived from the pension calculator are systematically higher than
the self-reports across the entire distribution o f values.
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PLAN RULES AND PLAN TYPE
This information from the employer data should a priori be absolutely accurate.
Nevertheless, there may be cases where this is not the case. For example, some SPDs may
have been outdated, or for past jobs, the appropriate plan description was not included
anymore. Another scenario is where a company has more than one plan in which case
HRS tried hard to increase the possibility of the right match by comparing the plan details
to the self-reports. Finally, coding errors may have occurred in the rather complex process
o f translating the various rules of each plan into computational equations.

There is,

however, no guidance on how important any of these potential sources o f error might be,
U nk to 'Equation (3)
From a conceptual standpoint, the way the pension calculator arrives at the values for DB
and DC plans corresponds to how they would be computed in administrative records. The
problem lies in the absence o f administrative individual input data: to the extent it is
available the information on the individual is obtained from the self-reported survey data
(employment period, one wage observation, and voluntary contribution rate for DC plans).
The remaining required input variables are either imputed (earnings histories) or filled in by
assumptions otherwise (rates o f return, earnings growth, inflation, voluntary contribution
histories).
Before consulting the data it is worth summarizing the main findings so far.
Overall, the predominant concern about the pension values from the pension calculator is
the fact that aside from the pension rules, no individual-specific information of
administrative quality is available. While the values of DB plans have the potential o f being
reasonably accurate, the computation of DC values gives very little confidence.

The

majority o f the input variables is imputed so that measurement error in earnings, rates of
return and voluntary contribution schedules is bound to be large and will translate into the
present value calculations in a compound way.

The amount o f researcher-imposed

information is huge in this measure that is supposed to approximate actual values.
The self-reports contain a lot more information about the individual than the
employer records. The most important cause of concern with the self-reports is the high
rate of discrepancies o f the plan type with the employer files. For every case where the
respondent errs in the answer to the question of plan type the wrong set o f questions are
asked subsequently, that is the holder of a DB plan is wrongly asked questions that are
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adapted to DC plans and vice versa. Furthermore, the computations o f the self-reports
involve considerable amounts of imputations for missing information on any o f the
required input variables, like expected retirement age, account balances for DC plans or DB
benefit amounts. The relatively large amount o f missing information reflects the less than
ideal survey questions that ask for point estimates on items that respondents are uncertain
about. For DB plans the researcher-imposed linear accrual schedule leads to systematic
overestimates. The self-reports of DC values are expected to be more reliable than the
values from the pension calculator.
Both the actual and the subjective measure o f pension wealth contain common
components. This opens the possibility to complement the information contained in one
imperfect measure with the other.

HI D Sample Selection
When intending to use pension variables in a study sample selection and amounts of
missing information become an important tradeoff. The pension values derived from the
self-reports required imputing information at different stages for a number o f observations
in a way that a simple imputation flag could not capture, as stated in the codebook for the
self-reports by “anonymous.” Table 3.2 below shows the number of available pension
wealth observations derived from self-reports and from employer information and elicits
why other respondents do not have observations on pensions. The table reads from left to
right for the employer-derived observations on pensions and the last three columns show
the number of available values from the self-reports.
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Table 3.2: Number of available records for pension values derived from self reports
and from employer-information (pensions on current and last jobs only)
Self-reports
Pension from
Income from
current or last job employer pension

N

Zero value
>0
N o record
N = 5149 N=4373 N = 303

No
N = 4378

Yes

302

26'

272'

4

No

4076

3897'

56'

123

Yes
N =1599

Yes

138

5

127

6

No

1461

162

1249

50

Information
missing
N = 867

Yes

15

5

8

2

No

852

819

0

33

No
N = 20

Yes

2

O'

2'

0

No

18

15'

3'

0

Yes
N = 2960

Yes

325

14*

305*

6

No

2635

205*

2351*

79

Yes

0

0

0

0

No

1

1

0

0

N = 2981

Information
missing
N = 1

All = 9825

9825

N o record
in
employerderived
pension
files
N = 6844

H as
record in
employerderived
pension
files

9825

9825

* Study sample 3, explained below.
* Study sample 2, explained below.

The derived values from the self-reports cover 96.9% o f the HRS age-eligible
sample ((5149 + 4373) / 9825

In the case o f pension values derived from employer-

provided SPDs one notes that out of the total sample o f 9825 observations 2981
observations have an entry in the pension calculator files from a current or a last job and
6844 do not. Considering in column two only those respondents who indicate that they
own a pension on their current or last job the HRS successfully matched 2960 cases to
employer documents, but was unable to do so for 1599 cases. This corresponds to a match
rate of 64.9% for the age-eligible sample.

The distinction in column three between

respondents who receive income from employer pensions in 1992 and those who do not is
made, because the self-reports include this item to compute pension wealth, explaining the
positive values in the self-reports in column six even if a respondent does not own a

67 The missing records from the self-reports pertain to married respondents whose spouses refused to be interviewed so
that pension wealth could not be calculated for the entire household anyway.

134

pension on any current or last job. Also note that the respondent can have a record from a
current or a last job in the employer-derived pension files without reporting to be included
in a pension plan on the respective job. There are 20 such observations in column two,
three from a current job and 17 from a last job. The questionnaire asks first about the
address of the employer and only later about pension plan membership. So employers are
contacted for SPDs even if the respondent reports not to be included in a pension on a
particular job.
Depending on the research question an investigator is interested in, different
sample definitions are conceivable with varying degrees of sample selection:
Population:

All age-eligible respondents in wave 1 (N=9825).

Sample 1:

Everybody with a non-missing pension value from the self-reports.

N = 9522

(Columns five and six in Table 3.2.)

Sample 2:

Everybody where the pension ownership status is known either

N = 7146

from the self-reports or from the employer-provided documents
and where pension owners through their current or last job have
non-missing pension values from both sources the self-reports and
the pension calculator files. (In Table 3.2 those cells denoted by *
and *.)

Sample 3:

Only respondents who own a pension on the current or the last job

N = 2875

andh.2iYC. a record both from the self-reports and from the employer
files. (In Table 3.2 those cells denoted by *.)

Sample 4:

Only pension owners with one single plan on their current or last job;

N = 1881,

and with a record from both the self-reports and the employer files;
and reporting no income from pension and annuities.

For analyses related to saving and retirement behaviour in the population the
sample definitions of choice are likely to be similar to either the age-eligible HRS
population or sample 1 or sample 2. Table 3.3 presents numbers o f observations and
means for basic characteristics for these sample definitions. The numbers o f observation
on the various pension-related variables give an indication of the prevalence o f missing data
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which the user would have to deal with, especially for data obtained from the pension
calculator files.

Table 3 3: Sample characteristics for different sample definitions.
Population
N
Mean

Variable

Sample 1
N
Mean

Sample 2
N
Mean

Information from HRS Survey
Gender (1. male, 0. female)
Single
Couple
Education <High School
High School or equivalent
Some College
College and more
Pension on current job
Pension on last job
Pension on current or last job
Pension on previous jobs
Respondent’s PW (self-report)
Total HH PW (self-report)
Total HH assets (excluding PW)
Total HH Income

9825
9825
9825
9825
9825
9825
9825
8957
8957
8957
9825
9522
9522
9825
9825

0.47
0.24
0.76
0.27
0.38
0.18
0.17
0.41
0.10
0.51
0.25
52,016
89,897
222,814
45,990

9522
9522
9522
9522
9522
9522
9522
8689
8689
8689
9522
9522
9522
9522
9522

0.47
0.25
0.75
0.27
0.38
0.18
0.17
0.41
0.10
0.51
0.26
52,016
89,897
221,799
45,801

7146
7146
7146
7146
7146
7146
7146
7146
7146
7146
7146
7146
7146
7146
7146

0.49
0.25
0.75
0.25
0.38
0.19
0.19
0.32
0.08
0.40
0.28
53,622
89,825
214,567
45,252

Information from Employer Files
Pension on a current job
Pension on last job
Pension on current or last job
Pension from previous jobs
Any record from Employers

9825
9825
9825
9825
9825

0.24
0.06
0.30
0.08
0.35

9522
9522
9522
9522
9522

0.24
0.06
0.30
0.08
0.35

7146
7146
7146
7146
7146

0.32
0.08
0.41
0.09
0.46

PW if respondent quits in 1992
PW from current or last job
PW from previous jobs
PW from all available records

2981
756
3474

122,770
244,858
158,633

2896
737
3376

122,519
245,712
158,740

2895
632
3270

122,562
250,273
156,877

PW if respondent quits at
expected retirement age
PW from current or last job
PW from previous jobs
PW from all available records
Social Security Wealth, HH

2981
756
3474
6562

148,580
250,581
182,025
150,373

2896
737
3376
6283

148,420
251,551
182,232
151,013

2895
632
3270
4727

148,471
255,003
180,729
149,098

Comparing the means of gender, marital status, education categories, total
household assets and total household income across the different samples in Table 3,3
suggests that there is no noticeable sample selection on the basis o f these criteria. The only
means that show significant changes are per definition the ones that are directly related to
the selection criterion, like the fraction of respondents holding a pension through their
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current or last job as recorded from the self-reports and as derived from the pension
calculator files. This implies that sample selection for studies o f saving and retirement
behaviour is unlikely to induce serious bias.
Recall that the pension values derived from the self-reports do not take into
account pension plans from other jobs than the current job for working respondents and
the last job for individuals who are not currendy working. They ignore pensions on other
previous jobs, because of the high prevalence of item non-response in the related survey
questions.

According to the HRS interviews about one quarter of respondents states

pension coverage on a previous job of at least five years duration. Out of these only 756
respondents of the age-eligible HRS sample have a record in the files derived from the
employer survey indicating a very low match rate for this type o f jobs of 30.8%. N ot
counting this source of pension wealth is an important omission: the mean value among
respondents with a record is $245,000. The majority o f these values comes from DB plans
(446 out of 756), 237 values result from combinations o f DB and DC plans, and only 73
pure DC plans. It is somewhat surprising that these high values should mostly come from
DB plans, because these are usually limited in their portability due to their back-loaded
accrual structure.

On the other hand selective memory and selective matching with

employer survey records could explain the high values: respondents may recall best very
important plans and employers. As a result the respondents’ information on these plans
could be of higher quality increasing the likelihood o f finding the employer. Furthermore,
more generous benefit packages are usually provided by more successful or bigger
companies so that even after years these companies are more likely to be still in business.
For the DC-only plans from these previous jobs the pension calculates a mean value of
$112,000. Some respondents may have rolled these amounts over into IRA accounts in
which case their value would be included in the measure of the household’s total assets.
The pension values derived from the self-reports (“Respondent’s PW”) and from
the employer survey (“PW from current or last job”) show very different means in Table
3.3. The mean for the latter is much higher because it does not include the zero-values of
non-pension holders.

In subsequent tables I will present more detailed numbers for

comparable samples.
If the researcher is interested in studying pension plans per se using the pension data
derived from the employer survey or combining them with observations from the selfreports then samples three and four characterized in Table 3.4 would be appropriate sample
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definitions. Sample three contains those respondents who are included in a pension plan
on their current or last job and for whom a record from both the self-reports and from the
pension calculator files is available.

If the researcher is interested in plan-by-plan

comparisons between the self-reports and the pension calculator records then one needs to
restrict the sample further in a way that allows unique mapping o f particular pension plans.
This may be of interest, for example, if one were to compare plan type or early and normal
retirement ages of specific plans across self-reports and pension calculator files. To allow
this type of direct comparison sample four includes only those respondents who report one
single pension plan on their current or last job for which both a self-report and an entry in
the employer-derived files is available.

Table 3,4: Sample characteristics for pension holders only (Sample 3 and Sample 4)
Sample 3
Mean Std. Deviation

Variable
Infotmation from HRS Survey
Gender (1. male, 0. female)
Single
Couple
Education <High School
High School or equivalent
Some College
College and more
Pension on current job
Pension on last job
Pension on current or last job
Pension on previous jobs
owns DB plan
owns DC plan
owns DB&DC or Combo plan
Respondent's PW (self-report)
Total HH PW (self-report)
Total HH assets (excluding PW)
Total HH Income

2875
2875
2875
2875
2875
2875
2875
2875
2875
2875
2875
2875
2875
2875
2875
2875
2875
2875

0.55
0.22
0.78
0.15
0.38
0.20
0.27
0.80
0.20
1.00
0.26
0.52
0.25
0.21
116,463
158,442
195,679
53,880

Information from Employer Files
Pension on a current job
Pension on last job
Pension on current or last job
Pension from previous jobs
Any record from Employers
Employer file —DB plan
Employer file —DC plan
Employer file —DB&DC or Combo

2875
2875
2875
2875
2875
2875
2875
2875

0.80
0.20
1.00
0.09
1.00
0.52
0.19
0.29

N

N

Sample 4
Mean Std. Deviation

0.498
0.417
0.417
0.355
0.485
0.403
0.445
0.399
0.399
0.000
0.439
0.500
0.436
0.409
207,684
229,901
342,119
39,311

1881
1881
1881
1881
1881
1881
1881
1881
1881
1881
1881
1881
1881
1881
1881
1881
1881
1881

0.50
0.23
0.77
0.18
0.39
0.19
0.24
0.82
0.18
1.00
0.25
0.65
0.28
0.04
86,802
128,250
178,560
50,616

0.50
0.42
0.42
0.39
0.49
0.39
0.43
0.38
0.38
0.00
0.43
0.48
0.45
0.20
195,255
219,756
351,056
36,645

0.40
0.40
0.00
0.28
0.00

1881
1881
1881
1881
1881

0.82
0.18
1.00
0.08
1.00

0.50
0.40
0.45

1881
1881
1881

0.53
0.22
0.25

0.38
0.38
0.00
0.27
0.00
0.50
0.41
0.43
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Variable

N

Sample 3
Mean Std. Deviation

N

Sample 4
Mean Std. Deviation

PW if respondent quits in 1992
PW from current or last job
PW from previous jobs
PW from all available records

2875
252
2875

123,186
262,863
146,226

186,349
271,580
214,349

1881
148
1881

92,437
253,889
112,414

138,795
283,252
176,831

PW if respondent quits at
expected retirement age
PW from current or last job
PW from previous jobs
PW from all available records
Social Security Wealth, HH

2875
252
2875
2030

149,237
267,064
172,646
154,921

191,021
251,104
218,377
52,019

1881
148
1881
1310

115,068
263,175
135,775
151,187

138,356
264,017
176,639
52,560

Comparing samples three and four with the samples from Table 3.3 regarding selection
issues, it is clear that restricting one’s analysis to a group composed only of pension holders
results in different characteristics than in a sample drawn at random. Samples three and
four contain more male respondents and are higher educated on average, that is the fraction
of people with less than high school is smaller and the fraction of people with at least a
college degree is higher than in the samples in Table 3.3 that also include non-pension
holders.
Average household incomes are also higher while total household assets excluding
pensions and social security are somewhat lower. Note that average household social
security wealth, which is computed from social security records, is about the same in all
samples. This is not surprising given the progressive benefit schedule o f social security
which compresses the distribution of social security entitlements substantially. The means
o f the present values o f pension wealth from the self-reports and those from the pension
calculator are now computed on the same sample and are relatively close in magnitude with
$116,463 from the self-reports and $123,186 from the pension calculator data. Evaluating
the pension plans in the pension calculator using the respondents’ expected retirement age
to determine the date they quit their job results in pension wealth values that are about 21%
higher in sample three and 24.5% higher in sample four.
Comparing sample three with sample four it is evident along several dimensions
that respondents who only own one pension plan are less wealthy on average than a group
o f respondents that own one or more pension plans: in the more selected sample four
average pension wealth values are smaller from both data sources and so are average total
household income and bequeathable assets.
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III.E Pension Values and Distributions
To compare the respective distributions of the pension wealth measures derived from selfreports and from the pension calculator I restrict the sample to include only those
observations where the respondent is included in a pension plan on the current or the last
job and has pension value records in both the self-reports and in employer-derived files,
using the definition of sample 3. Table 3.5 shows the values for the 25^, 50* and 75*
percentile computed for each one of the pension measures separately.

Table 3.5: Tension Values from the Self reports and the Pension Calculator
at the Quartile Cut-off Points of their Respective DistributionSy Sample 3
Pension W ealth derived from
Quartile

Self-reports

Pension Calculator

25

12,000

13,829

50

55,701

57,568

75

160,754

163,491

In view of the large differences in how these measures are computed and also in view of
the large amount of imputed input information in the case o f the data from the pension
calculator it is astounding how close the distributions turn out to be. The quartile values of
the data from the pension calculator are higher than the self-reports, but at each one o f the
presented levels are the values within a few thousand dollars from each other.
Table 3.6 presents the means and the standard deviation for each one o f the two
pension wealth measures within the quartiles of their respective distributions computed on
sample three. The observed patterns resemble those of the previous table. Comparing the
within quartile means of the self-reports with pension wealth from the calculator the values
are amazingly close with exception of the highest quartile where the pension calculator
values are 7.8 % higher on average. This difference is mosdy responsible for the difference
in the overall mean.

140

Table 3.6: Mean Tension Wealth and Standard Deviations from the Self-reports
and the Pension Calculator within the Quartiles of their Respective
Distributionsy Sample 3
Univariate
D istributions
Quartile

PW derived from
Self-reports
M ean

Pension Calculator

Standard Deviation

M ean

Standard Deviation

3,835

3,937

3,489

4,435

30,156

12,514

32,802

12,256

Third

101,435

31,251

99,522

30,118

Fourth

331,518

323,236

357,255

245,214

All (N = 2,875)

116,463

207,684

123,186

186,349

First
Second

The overall standard deviation of the self-reports is just over 10% higher than the
one from the pension calculator data. This is again mostly driven by the differences in the
highest quartile. In percentage terms the standard deviations o f the lowest quartiles are
similarly different, but the magnitudes are too small to have a big impact on the overall
mean standard deviation. For the other remaining quartiles the standard deviations
compare very closely.
It is worth pointing out that a higher variance (or standard deviation) o f one o f the
measures in comparison to the variance of the other is not necessarily an indication o f more
severe measurement error or noise. In certain situations a higher variance may be related to
higher quality of a measure.

Take for example the wage imputations o f the pension

calculator that apply a common constant growth rate to every respondent to forecast and
back cast earnings profiles. This is likely to reduce variation among calculated pension
wealth estimates. The same argument applies to imposing the same rate of return for all
DC plans. This is in contrast to the self-reports where people give their estimates o f DC
plans having a lot o f private information about their earnings histories and past rates of
returns and for DB plans they are likely to integrate their personal assessment o f their
attachment to their job and other factors over their remaining working years. This type of
higher contribution to the variance in the self-reports is associated with higher data quality.
The presented averages masque however the tremendous differences at the
individual level. Subtracting individual pension wealth values derived from the self-reports
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from the individual pension values derived in the pension calculator and summarizing these
by quartiles of the respective distributions o f the self-reports and the pension calculator
data yields the evidence in Table 3.7. The picture that emerges is much more in line with
what one might expect after analyzing the construction o f the two measures.

Table 3.7: Mean and Standard Deviation of the Difference between Pension Wealth
from the Pension Calculator and Pension Wealth from the Self-reports within
the Quartiles of their Respective Distributions^ Sample 3
PW derived from
Univariate
D istributions
Quartile

Self-reports
M ean

Standard Deviation

Pension Calculator
M ean

Standard Deviation

First

60,123

120,367

-41,527

113,521

Second

24,122

82,925

-34,789

95,637

Third

14,517

120,168

-20,485

217,519

Fourth

-72,752

336,592

123,856

265,984

6,723

199,000

6,723

199,000

All (N = 2,875)

The mean of the overall difference, which we discovered to be small before, has in
fact a standard deviation that is thirty times the mean. Within the quartiles the ratios o f the
standard deviation to the mean range between 2.0 and 8.3 when grouping the differences
by the quartiles of the self-reports, and the ratios range between 2.7 and 10.6 when
grouping by the quartiles of the pension calculator data. The varying signs also show that
there is a fair amount of rank reversal across the two measures.
These discrepancies between the self-reports and the data from the pension
calculator are as huge as they are worrisome.
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IV

A ssessm ent o f Important Sources o f M easurement Error

This section quantifies the magnitude of the main sources of measurement error described
in the previous section. The ultimately tme pension values are not observed. Therefore
investigating the magnitudes of potential errors wiU mostly have to rely on means of
illustration and simulation. Even though not exact, these methods are very illuminating in
assessing the reliability o f the data.
I will investigate the importance of measurement error related to plan type, earnings
profiles, contribution rates and rates of return on investment.

IV.A

Plan Type

Whether a pension plan is a DB, a DC plan or a combination of the two, is a very
important piece of information in various dimensions. In the HRS survey, depending on
the answer to the question about the type of a pension plan, the respondent is presented
with a set of follow-up questions that are designed to bring out the different relevant
characteristics of DB, DC or combination plans. As a routing question the information of
plan type therefore assumes an important role in the survey. Furthermore, in studies o f
retirement behaviour the information that a respondent holds a DB plan is an important
indicator for strong retirement incentives at particular ages. Also the information plan type
gives insight into the main principles o f how an individual’s benefits are calculated allowing
the researcher to infer the most important determinants o f that person’s benefits.
The wording o f the HRS question about plan type is:
“I would like to know what type of plan this was. In some retirement plans.
Type A, benefits are usually based on a formula involving age, years of
service, and salary. In other plans. Type B, money is accumulated in an
account for you. Was your plan Type A or Type B?”
If HRS respondents answer this question incorrectly then the follow-up questions
will be inappropriate as these are tailored to the distinct characteristics o f DB and DC
plans. For respondents who are unsure about the type of their plan, the wording o f the
HRS question may be either helpful or harmful.

If the descriptions prompt the

respondent’s memory then they are clearly beneficial for reducing item non-response.
However, the descriptions may also bias respondents’ answers towards reporting a DB
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plan, because it is also true for a DC plan that benefits depend on age, years of service and
salary.

The SPDs obtained from respondents’ employers contain this piece of information
and there can be no doubt about the accuracy of the plan type with respect to the plan
described in the SPD.

However, in practice there are a number of reasons why the

information from the SPDs might be wrong itself. The most obvious one is when a SPD is
outdated or similarly when the company has changed its pension arrangements and adapted
the SPD accordingly, but the HRS respondent is covered under the previous scheme that is
now being phased out. Furthermore, some companies send incomplete packages and may,
for example, have only sent the information about the company’s DB plan, but no
documents that would reveal that the company also offers a DC plan. In a number of cases
the respondent reports details in the interview o f just one plan on a particular job and the
company documents contain descriptions o f more than one plan.

For example, the

company may have a DB plan and a DC plan at the same time. The respondent could be
right in reporting only a DB plan, because he or she does not participate in the DC plan.
On the other hand the respondent may have failed to report the DC plan. Even though
the HRS staff involved in programming the information contained in the SPDs take great
care in doing the best they can to match each pension plan of a respondent with the right
plan information from the employer survey they are also very concerned about the danger
o f mismatches, especially as there is no way of assessing the importance o f these matters.

Table 3.8 shows the distribution of plan type in the self-reports and the employerderived information for sample three which includes all pension holders with a non-missing
pension observation in both self-reports and pension calculator data in relation to their
current or their last job. If a respondent reports multiple plans of one and the same type
then these are recorded as DB only or DC only and if they are of different plan type (DB
and DC) then they are included in the category “DB & DC or Combination”. I follow the
same scheme for employers who offer more than one plan.
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Table 3.8: Plan type according to self-reports compared to information from
employers* SPDs, Sample 3
Self-reported Plan Type
DB
only

DC
only

DB&DC
or Combi
nation

R espondent
does not know
plan type

Total

Plan Type

DB only

904

242

322

20

1488

obtained

DC only

172

302

76

8

558

189

213

17

829

Em ployer

DB & DC or
410
Com bination Plan

-S P D s

Total

733

611

45

2875

from

1486

The numbers along the diagonal represent the cases where there is agreement between the
two sources of data, making up 50.1% of the jointly non-missing observations in Table 3.8.
This is the lower bound for the fraction of matching plan type. It is conceivable that
respondents who report only a DB plan while the employer sources indicate both plan
types are correct in their statement, because they do not participate in the company’s DC
plan.
Similarly the respondent report of a DB and a DC plan or a combination plan
could be correct even though the company documents indicate only a DB plan, as the
package o f documents that the company sent may have been incomplete. Including these
cases in the counts of cases with matching plan information (diagonal + 410 + 322) yields a
match rate of 76.0%. However, if a respondent reports a DC plan only and the employer
indicates both DB and DC plan or a combination plan then the respondent’s statement is
unlikely to be correct, because usually every employee is included in the DB pension
arrangements of a firm.
Table 3.9 presents the same evidence for sample 4, that is for respondents who only
report one plan from the current or last job. While the rationale for this sample selection is
to allow unique mapping between the self-reports and the employer file for a particular
pension plan, in practice it is impossible to completely eliminate the potential ambiguity
about a match, because even if the respondent reports only one plan the company often
sends information on several plans that they administer, posing the question which one will
be the right match. Furthermore, there are some chances that the SPDs from employers
are not up-to-date.
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Table 3.9: Plan type according to self-reports compared to information from
employers* SPDs, Sample 4
Self-reported Plan Type
DB

DC

DB

762

177

37

37

994

DC

146

244

18

18

414

323

107

27

27

473

Em ployer

DB & DC or
Com bination Plan

-S P D s

Total

1231

528

82

40

1881

Plan Type
obtained
from

D B&DC
or C om bi
nation

R espondent
does not know
plan type

Total

Here the concordance is higher as one would expect, yet it is not that much higher. The
lower bound counting the cases along the diagonal yields a match rate of 56.1 % and
including the cases where the respondent reports DB and the employer documents state
DB and DC or combination plan or vice versa yields a match rate o f 75.7 %.

Again using the sample that is supposed to allow unique mapping between one particular
pension plan and the employer-provided information, Table 3.10 displays the full number
o f plans indicated by employers and chosen as appropriate match by HRS staff. The result
illustrates the difficulty of an unambiguous match: while the respondents only report one
pension plan, in one fourth of the cases in Table 3.10 the employer documents indicate
more than one plan. The cells denoted with an asterisk contain those 1568 cases where the
situation leaves litde doubt that the employer documents are accurate. In those situations
where there is not full agreement on plan type between the self-reports and the employer
information the guiding principle is that whenever an employer states to offer a DB plan
one can assume with almost certainty that all employees would be included in that plan. So
in 85.2 % of cases the employer-derived plan type is most likely correct
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Table 3.10: Plan type according to self-reports compared to information from
employers" SPDs, Sample 4
Self-reported Plan Type
DB

DC

1 DC plan

135

224*

17

5

381

2 DC plans

10

18

1

1

30

3 DC plans

1

2

0

0

3

1 DB plan

757*

177*

37

18

989

from

1 DB, 1 DC plan

310*

100*

26

16

452

E m plo

1 DB, 2 DC plans

8*

5

1

0

14

yer

2 DB plans

5

0

0

0

5

2 DB, 1 DC plan

1

0

0

0

1

1 Comb., 1 DC plan

4

2

0

0

6

528

82

40

1881

Plan

DB&DC
or Combi
nation

Respondent
T otal
does not know
plan type

Type
obtained

SPDs

Total

IV. B

1231

Correlations

The plan type determines largely the way the pension values in the self-reports are obtained
as well as the way the pension calculator carries out the calculations.

Therefore, the

correlation coefficients between the two pension measures could vary in a systematic way
by plan type, in particular across cases where there is agreement in plan type from the two
data sources versus where there is disagreement.
Yet, one should keep in mind in studying the correlation coefficients that these are
computed between two imperfect measures. These should not be mistaken for correlation
coefficients between each single measure and the true values; these are not observed.
Table 3,11 presents the correlations between the pension values derived from the
self-reports and from fiie pension calculator by plan type from the two sources. The
correlations are computed on sample four, excluding joint zero-values; that is, the sample
includes respondents who own only one plan from their current or their last job and have a

147

non-missing pension observation from both the self-reports and the pension calculator
data.

Table 3.11: Correlations between Pension Values from Self-Reports and from the
Pension Calculator Data^ by Plan Type
Self-reports
DB

DC

Both

DK

AJl

0.4334
(754)

0.2050
(172)

0.2384*
(37)

0.6138
(16)

0.4471
(979)

0.3315
........ m
.......

0.3491
(242),

0.9106
(17)

0.8664
(6)

0.3205
(409)

Both

0.1220
(318)

0.5944
(107)

0.5509
(27)

-0.0054*
(16)

0.1517
(468)

All

0.2762
(1216)

0.3239
(521)

0.3499
(81)

0.3990
(38)

0.3052
(1856)

DB
Values
from

DC

pension
calculator

Number of observations in parentheses.
* Correlation coefficient not significant at the 5% level.

Considering the correlation coefficients in the DB-DC matrix (dashed square) the
values where plan type in the employer documents is the same as in the self-reports, that is
those along the diagonal, are higher than in the cells off the diagonal.

One concern when studying the correlation coefficients may be the impact of the
large amount of researcher-imposed information contained in both measures. The added
on researcher-imposed information is bound to increase measurement error. Given that
the measurement error in both variables comes from very different sources the
measurement error is likely to add orthogonal components to each measure resulting in
reduced correlation coefficients. Therefore Table 3.12 presents correlation coefficients o f
the DB-DC matrix for the most direct comparisons that one can construct between the
information on pension values form the self-reports and the output o f the pension
calculator, rniriimizing the imposed researcher input. To obtain the value of a DB plan the
HRS asks the respondent when he or she expects to receive benefits from this plan and
how much.

I match these observations with the nominal annual benefit flow at the

expected retirement age computed using the pension calculator, assuming the worker quits
his or her job at this age. For DC plans the HRS survey asks about the current balance in
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the retirement account in 1992. These observations I match with the present value o f 1992
o f total pension wealth from the pension calculator. Starting from the same sample as in
Table 3.11, I only use observations where the plan type is either DB or DC from either
source, and where no observations from the self-report is imputed; joindy zero
observations are excluded.

Table 3.12: Correlation Coefficients Between Most Directly Comparable Concepts
Self-reports
DB

DC

All

DB

0.2702
(225)

0.3158
(82)

0.2332
(308)

DC

&0319*
(65)

0.6146
(147)

0.6128
(212)

0.6041
0.2788
(229)
(290)
Number of observations in parentheses.
*Correlation coefficient not significant at the 5% level.

0.4975
(520)

Values from
pension
calculator

All

The overall correlation coefficient is higher when using these more directly comparable
concepts. However, the correlation between plans that are recognized as DB in both data
sources is much smaller with 0.27 than it was in the previous exercise where it was 0.43.*^®
This is surprising, because, if anything, one would have expected the correlation to go up
when eliminating researcher-imposed assumptions like the pro-rating o f the DB plans by
job tenure and the present value summations and restricting the sample to observations
with less imputation for missing values.

For the DC-DC comparison the estimated

correlation coefficient is much higher with 0.61 than before when it was 0.35.

IV.C

A ssessm ent of Error induced by Im putation of Earnings H istories

In this section I gauge the measurement error in the pension values derived in the pension
calculator as a result of imputing respondents’ earnings profiles from one single earnings
observation. I do so abstracting from further complications due to assumptions about
inflation and only consider earnings profiles in constant 1992 dollars.

^ Re-estixnadng the correlation coefficient on DB-DB from Table 3.11 on the same sample o f 225 observations o f DBDB estimate o f Table 3.10 yields a correlation coefficient o f 0.42; for the DC-DC-case the sample-adjusted correlation is
0.45.
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The implications differ for DB and DC plans: for DC plans the entire earnings
history during the membership of a plan enters the computations and errors are
exacerbated the longer the time period over which the rates o f return for present value
computations are applied; for DB plans the final years o f earnings on a particular job
determine predominandy the retirement benefits of the employee.
If one had access to the pension calculator there would be broadly speaking two
ways of dealing with earnings histories: first the most exact method o f all is providing the
wage histories for each respondent for the relevant years as inputs to the computations;
second, specifying some or all of the parameters of the wage growth equation (Equation 5)
for each respondent which include differential wage growth and the parameters o f a
quadratic polynomial in age.
The pension values that I present here have been constructed using the default
settings of the pension calculator.

This means that the computations only use one

observation on earnings for each respondent. For current jobs this is usually the current
wage in 1992. For the last or other past jobs the respondent is asked for the wage he or she
received at the time of leaving the employer. To impute the missing earnings observations
for all other years that enter the benefit computations the pension calculator applies the
nominal wage growth from the Social Security long term forecast to the single earnings
observation to impute the missing data on earnings. This method clearly results in a huge
amount o f measurement error, as I will illustrate.
Figure 3-2 shows the average annual earnings profile o f the HRS population in
1992 prices obtained from computing the means of respondents’ Social Security earnings
records by age (line with diamonds). Note that for the HRS cohort real earnings exhibit
relatively steep real wage growth during the twenties; thereafter it levels out and real
earnings stay about constant until the average respondent is in his or her early forties,
followed by small but steady decline until the end o f the work span.

Hurd and

Zissimopoulos (2002) investigate the shape o f HRS earnings profiles in much more detail
and find that indeed the HRS cohort reaches its highest earnings levels in real terms in their
early forties. Murphy and Welch (1990) find very similar results using the US Current
Population Survey.
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This pattern is strikingly at odds with common assumptions o f steady real earnings
growth over time in economic models as well as with the method of imputing earnings
profiles employed in the pension calculator from one single observation on earnings.

Figure 3-2: Annual Earnings over the Life Cycle of the Average HRS Respondent and
Imputations of the Pension Calculator
Age 35

1992
dollars

Age 45

60000
Age 50

50000

Age 53
40000

Age 55

30000
20000

Age 60

10000

40
Age

60

Now imagine the earnings of an average HRS respondent were observed at one point in
time and the default assumptions of the pension calculator for imputing earnings histories
o f 5% real growth rate at all ages were applied. Figure 3-2 depicts the resulting lifetime
earnings profiles for six examples, that is where the respondent’s wage is observed either at
age 35, age 45, age 50, age 53, age 55 or at age 60. The discrepancies between the average
profile derived from the Social Security data and the imputed profiles are substantial, even
just a few periods before or after the age of observation. This is not surprising as the
imputed profiles fail by far to mimic the age path of earnings for the HRS cohort: they are
monotonously increasing in age while the average profile estimated from the Social Security
data decreases with age after around age 40. Table 3.13 gives several numerical examples
for the resulting discrepancies between the earnings of an average HRS respondent and
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imputed earnings for a number of ages, depending on when the single earnings observation
is collected.

Table 3.13: Earnings of an Average HRS Respondent Compared to Imputed Earnings
M ean Earnings

Im puted Earnings
back cast / forecast from age

Age

calculated from
Social Security Records

45

30

34,066

15,582

11,601

8,761

6,620

35

34,331

19,887

14,806

11,182

8,449

40

33,434

25,382

18,897

14,271

10,783

45

32,394

32,394

24,118

18,214

13,762

50

30,781

41,344

30,781

23,246

17,564

55

29,668

52,767

39,285

29,668

22,417

60

28,611

67,346

50,139

37,865

28,611

50

55

60

The further away the period for which earnings are imputed from the period o f the single
earnings observation the greater the error; and forecasting ten years into the future yields a
bigger error than back casting ten years.
The magnitude of the resulting measurement error introduced into the
computations o f pension values varies substantially by plan type due to the different benefit
formulas.

Impact o f Imputed Earnings Profiles on DB Plan Values
DB plan values are determined as a fraction of the employee’s final salary, usually
based on the average earnings during a specified number of final work years, multiplied by
years of service. For respondents who are currently working the earnings years relevant for
the benefit calculations are towards the end of the profiles in Figure 3-2.

If the

respondent’s single observation of earnings used in the pension calculator lies well before
those final years of earnings then the calculations of the respondent’s final salary on the
basis of the imputed age profile will be hugely overestimated. Take, for example, in Figure
3-2 somebody whose earnings are observed at age 50. If this person were to retire at age 60
and final earnings computed on the last five work years on actual average earnings yields
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about $30,000. The same number computed on the imputed profile depicted in Figure 3-2
leads to an estimate of about $45,000 for final average earnings, which is 50% above the
estimate on actual average social security earnings. Should this same individual’s earnings
be observed just prior to retirement at age 60 then the average final salary is not
overestimated, but it is underestimated by about $5,000 or one sixth. If the single earnings
observation lies right in the middle of the period that defines final earnings then the
measurement error should be smallest for the DB case.
For past jobs the HRS asks the respondent how much he or she earned when
leaving that past employer. The relevant earnings for computing entitlements from this job
are underestimated by the pension calculator by similar magnitudes as in the previous
example of an observation at age 60. Only if the earnings observation is at the peak o f the
real earnings profile or before wiU the error be less severe. However, the errors from
imputing earnings from prior jobs do not bear nearly as much as in the calculation o f DB
entitlements from current jobs. The reason is that respondents cannot collect benefits
from DB plans before a certain age and entitlements are not indexed at all, not even against
inflation. That is what causes DB plans to be heavily back loaded.

Impact o f Imputed Earnings Profiles on D C Plan Values
Errors in measuring earnings has a stronger impact on the computations o f DC
plan values than DB plan values, because in the DC case entitlements depend on all
earnings years not just on the three or five final years. That is to say that the longer a
person has been included in a particular plan, the larger the number of biased earnings
observations that enter the calculations and the larger the error in the resulting estimate of
the DC plan value. The single earnings observation that the pension calculator uses in the
computations for DC plans usually lies at the end of each employment spell: for jobs that
the respondent has held in the past the earnings observation is taken from the HRS
question “what did you earn when you left that employer?” and for current jobs the HRS
information on current earnings in 1992 is used. The DC calculations require imputing
missing earnings information only for years o f service prior to these dates. Figure 3-2
illustrates for the average HRS respondent that back casting earnings from one single
observation using the real growth rate of earnings results in systematic underestimates o f
earnings. The further back the period for which the imputation is performed the greater
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the error. Given the flatness of the actual average earnings profile of the HRS cohort the
magnitude o f the error does not depend on age as long as earnings are imputed for ages
over 30. Hurd and Zissimipoulos (2002) find that this flat average earnings profile prevails
in all groups of the HRS population but the highest educated one.
The examples illustrate that the imputed earnings underestimate actual earnings
substantially. From these earnings data the pension calculator derives an individual’s total
contributions to the DC plan in every participated period using the employer’s contribution
rate as specified in the SPD and voluntary contribution rates from the self-reports if the
SPD allows for these. Thus the errors from the imputed earnings translate directly into the
computations of contributed amounts in each period. These errors are further inflated in
the present value calculations that apply rates o f return and compound rates of return to
the derived contributions from each period up to the year 1992 so that errors of earlier
years bear stronger than errors from periods that are closer to 1992,

Overall the way the pension calculator deals with earnings histories in the default
setting is highly unsatisfactory and is the source of huge measurement error in the
computations. As opposed to many other sources o f error where nothing can be done to
improve the situation, because the truth is not observed, the handling o f earnings histories
can be improved. Ideally one would use the Social Security earnings records to specify the
actual earnings histories in the input files to the pension calculator. If the user does not
have this option then one could construct earnings histories from the many different waves
o f the HRS which included various sections attempting to collect job histories. This is,
admittedly, not a simple task. Another possibility provided for in the pension calculator is
to specify the parameters of a second order polynomial in age for each respondent. To
obtain the parameters for each respondent would also require a significant number of
earnings observations for each individual. An alternative way o f using this feature would be
to use information from outside data on earnings.

For example, one might think o f

estimating earnings profiles from the Panel Survey of Income Dynamics and use the
resulting parameters in the pension calculations, A polynomial in age should perform
better than the application of a constant salary growth rate at any point in time. The user
could either specify the same parameters for the polynomial in age for all respondents or
possibly different ones by groups in the population stratifying by sex and education, for
example.
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IV .D

I m p u ta tio n o f D C V o lu n ta ry C o n trib u tio n P ro file s a n d A s s u m p tio n s o n
R a te s o f R e tu rn

If voluntary contributions for a pension plan are unobserved the missing value is replaced
with a rate of 5% in the participant files. For last and previous jobs the HRS survey did not
collect information on voluntary contribution rates, so that a rate of 5% is assumed for all
these plans. For aU plans that allow voluntary contributions the same contribution rate is
applied to aU years that the employee has been covered by that particular plan. However, in
reality these contribution rates may well vary with age and most likely increase as
respondents approach retirement and children may have left the home.
Furthermore, rates of return of DC balances are also unobserved in the survey and
the researcher-imposed nominal interest rate is applied. In the data that I derived from the
pension calculator I employ the intermediate forecasts o f Social Security for the mid 1990s
o f 4% inflation and 2.3% real interest. Given the way both these assumptions enter the
calculations of DC plans even small deviations from the actual values will induce nonnegligible measurement error.
To illustrate the magnitudes involved Table 3.14 presents the accumulated
contributions for an exemplary individual over the work span under different assumptions
for voluntary contributions and rates of return. Assume this individual works from age 20
until age 61 and earns $30,000 in 1992 dollars in every period.*^^ Under one scenario this
person contributes 5% to a DC plan every year, mimicking the assumption o f the pension
calculator. In another scenario the individual starts out at a contribution rate of 1.25% and
increases the rate by 1.25% every 10 years. Table 3.14 gives the accumulated amounts of
this individual by age 61 under the two contribution scenarios by different rates o f return.
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Table 3.14: Accumulated Contributions over the Work Span Under Different
Scenarios
Voluntary Contribution Rates

R a te s o f R e tu rn (real)

5% a t all a g e s

sta rt at 1.25%, in c re a s e over
tim e to 5.0%

2%

97,293

56,175

4%

157,229

81,298

6%

263,926

122,663

8%

456,365

192,334

These numbers show that even relatively small variations in voluntary contribution
rates lead to large variations in the computed accumulated amounts. In the example above
the accumulated contributions under the first scenario holding contributions constant are
about twice as high as the accumulated amounts under the alternative scenario where
contributions increase with age. An infinity o f other scenarios for contribution profiles is
conceivable, but the point to note is that this missing piece of information in computing
DC plan values waters down tremendously the attempt o f estimating actual pension wealth
from DC plans.
Also having to fill in by assumptions the missing information on rates o f return for
respondents’ DC balances introduces measurement error o f similar or potentially even
larger magnitudes. Table 3.14 illustrates that if the real rate o f return were 4% rather than
2%, the accumulated balances would be 62% higher under the scenario o f constant
contribution rates and about 45% higher for the second scenario.

Depending on

individuals’ investment strategies, many may have realised even higher rates o f return. Over
the period from 1980 to 1994 the nominal annual rate of return o f the New York Stock
Exchange, excluding dividends, amounted to 10.4%. Ten-year treasury notes yielded 13.0%
nominal in 1982, and 7.9% in 1991. The Standards & Poor 500 index recorded a real
annual rate of return of 8.9% between 1982 and 1991. Returning to the examples in Table
3.14, an 8% real rate of return instead of 2% results in voluntary DC accumulations that are

69 I abstract from earnings growth here to show the isolated effect o f voluntary contributions and rates o f return.
Furthermore, as shown in Figure 3-2, earnings o f the FfRS cohort stayed relative constant for a large fraction o f the
lifecycle, with exception o f the highest educated group.
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4.7 times higher in the case of constant contributions at 5%, and 3.4 times higher in the
scenario of contributions that increase with age.

In summary the measurement error resulting from missing information on
voluntary contributions and even more so the missing information on the age profiles of
these contributions is huge and if combined with the missing information on rates of return
the reliability of pension wealth estimates from DC plans is highly questionable. For each
DC owner these two sources of measurement error due to missing information will be
more or less severe and interact in an unpredictable way. Even if earnings histories were
dealt with perfectly, this element o f the computations alone makes them highly unreliable.
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V

Im plications for U se o f HRS Pension Data

The analysis of the construction of the two pension wealth measures and the assessment o f
important sources of measurement error have direct implications for the reliability o f the
pension variables and their usage in empirical research.

I will first review the various

available pieces of information from the two data sources and their reliability and then
discuss the implications for some specific areas o f research.

V .A

O v e ra ll D a ta R e lia b ility

The HRS survey collects a lot of detailed information from respondents on their
pension arrangements and related issues. I have described parts of it in the context o f the
variables required in computing pension wealth from the self-reports. The collected detail
goes far beyond that, including early and normal retirement ages, interaction o f pension
benefits with Social Security benefits, or for DC plans from previous jobs what happened
to those plan balances when leaving that employer, to name but a few examples. All this
information is respondent-specific as opposed to the information collected from
employers. While some of the information from the self-reports may not always reflect a
person’s actual pension arrangements, all this information should be relevant when studying
respondent’s behaviour, in that somebody will form decisions on the basis o f what they
know, even if that knowledge deviates from the actual situation. One caveat applies to this
argument as it assumes that the HRS questions do indeed bring out what the respondent
knows. One situation where there is doubt about this is when the respondent misreports
the plan type and subsequently is asked the wrong set o f adapted follow-up questions.
Many respondents will try to answer these questions some way or another to show co
operation in the survey, but these answers to this set o f adapted questions will not reflect
their actual knowledge. The affected follow-up questions also include the details used in
the calculations of plan values, as well as early and normal retirement ages. Another area
where the HRS may not bring out respondents’ fuU knowledge on pensions is on items
with considerable uncertainty; this is likely to be particularly relevant for expected benefit
amounts for DB plans at retirement age where the respondents have to integrate a number
o f future uncertain events to give the requested point estimate.
Comparing the reliability of “plan type” collected from the two data sources, the
employer documents ought to be correct in the majority o f cases. Especially if a company
reports a DB plan one can assume with (almost) certainty that the employee is included in
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this plan and faces the indicated early and normal retirement ages, because all employees at
the same firm have to be offered the same benefit options. With DC plans there always
remains some doubt about the accuracy or applicability of the plan information. Some
employers send incomplete plan descriptions so that a DB plan or a DC plan may remain
unaccounted for in the employer-derived files.

In firms that offer DC plans not aU

employees choose to participate in that plan if it is not mandatory. Also some SPDs may
be outdated.
Considering the self-reports, one notes important discrepancies o f the plan type
information with employer-provided documents. To identify a sample where the plan
information is more likely to be accurate the researcher can crosscheck with subsequent
waves and see whether the respondent report stays the same over time as long as the
respondent does not change jobs. Another possibility is to combine the information
from the employer-derived documents and the self-reports to identify more reliable
observations. For that purpose one would restrict the sample to individuals with only
one plan and chose
those cases where there is complete agreement with employer information on plan type
plus those cases where there is agreement with the employer information that the
respondent owns a DB plan.
Early and normal retirement ages for DB plans and ages for benefit eligibility for
DC plans are more accurate in the employer-derived data wherever one can be reasonably
certain that the employee is indeed included in a specific plan.
Regarding the reliability of measures o f benefit levels and present values of total
pension wealth one cannot make an overall statement about whether the self-reports or the
pension calculator data dominate. For pension values derived for DC plans the self-reports
should be similarly reliable as other asset balances that the HRS survey collects information
on. In the computations of DC values in the pension calculator I have identified several
very important sources of measurement error: earnings are systematically underestimated
^f not using additional earnings histories), voluntary contributions are overestimated, and
rates or return are mostly underestimated. The resulting overall effect, especially at the
individual level, is ambiguous and could be all over the place. This suggests that the selfreports for DC plans are more reliable than the values derived in the pension calculator,
even if the earnings histories were dealt with perfectly in the pension calculator and even if
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one were only to consider those plans that do not allow for voluntary DC contributions.
There still remains the missing information on rates o f return which alone lets the results
vary substantially even if the deviations from the actual rates of return were small.
For DB plans the pension calculator requires a lot less researcher input to fill in
missing information. For observations where forecasting earnings results in relatively little
error, which would be the case for respondents close to retirement, and where the start date
on that job is non-missing, the pension calculator values should be quite accurate, and
could in fact be considered as a serious estimate of actual DB entitlements. In combination
with the DB values derived from the self-reports one obtains pairs of observations o f an
actual and a subjective measure for DB pension wealth.

There is some difficulty of

comparability, however, as to how to adjust DB plans from the self-reports to reflect the
present value as of 1992 excluding future contributions, given that the questionnaire
collects expected benefits at an expected age in the future.
The question arises whether one could use the values from the pension calculator
as imputations for missing values in the self-reports instead of traditional methods of
imputation.

For DC values the pension calculator is not a reliable tool for imputing

missing values. For DB plans using pension calculator values when benefit values are
missing in the self-reports could well lead to good quality imputations as long as the
earnings estimate in the pension calculator does not contain too much error. However, to
make a definite statement which imputation method dominates would require a separate
study and would also depend on the purpose for which the values are supposed to be used.
Note that this discussion on the reliability of plan values relies on the plan
information between the two data sources to be in agreement and correct If the plan
information is not in accord the implications are quite different. If the SPDs indicate a DB
plan contrary to the self-report the employer-information is more likely to be correct and it
becomes apparent that the survey question about the account balance will not make much
sense to the respondent. In this case the DB pension values from the pension calculator
are most likely o f higher quality. If on the other hand the employer-provided documents
show a DC plan as opposed to the respondent’s report of a DB plan the situation is not
clear at all. Firstly, there is some chance that the employer information on plan type is not
correct for reasons discussed before. Without knowledge of the actual plan type no definite
statement about pension values is possible. Assuming that the plan information from the
employer is correct, the problem is that there is little reason to have confidence in the DC
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value from the pension calculator. The self-report may not be too informative either,
because the respondent is asked the wrong set o f questions, i.e. about how much he or she
expects to receive in benefits from this plan at what age, instead of being asked about the
account balance. It is not out of the question that the respondent’s answer to this question
has some information content, because some respondents may have received statements
that indicate about how high the benefit payments from his or her accumulations would be
under certain standard assumptions.
It is important to remember that the truth on plan type and plan values is not
observed and the discussions illustrate once again the crucial determining role o f the
information on plan type.

V .B

Im p lic a tio n s for P a rtic u la r R e s e a rc h A reas

The most obvious areas of research for using pension information are studies o f retirement,
saving and pension knowledge. For each one o f these identifying the actual plan type of
observations determines the reliability of their respective pension information.
For investigating respondents’ retirement behaviour the pieces of particular interest
are levels of pension entitlements, plan type and spikes in the accrual schedule and their
exact timing. I showed that the pension values derived from the self-reports for DC plans
are more reliable than the pension calculator data. For DB plans the self-reports should
also do well for cases where the respondent reports the correct plan type. The best
indicator of a correctly identified DB plan is when the employer data also show a DB plan.
If only the employer data indicate a DB plan the pension calculator value for that plan
should be used.
To identify potential spikes in the accrual schedule and their exact timing the
pension calculator data can be assumed to be more accurate. In fact the pension calculator
allows the researcher to compute entire age profiles o f entitlements for a particular plan.
Even if the estimates of the levels are not aU that accurate, in particular for DC plans, this
feature provides researchers interested in option value models or related forward-looking
frameworks information on incentive structures o f pension plans that are impossible to
obtain from surveys. If the spikes in the age profiles are identifiable with sufficiently high
precision then even estimations on smaller samples may well lead to significant estimates o f

161

the parameters of interest. It is worth noting that the self-reports on eligibility ages have
also proven to be powerful predictors of actual retirement behaviour (Hurd, 1999).
Another resource of potential interest is the database o f aU relevant characteristics
of the pension plans on which the employer survey gathered information. This database
forms an intermediate step in the programming of the pension calculator itself. Starting
from the employer-provided documents HRS staff fill in a questionnaire for each plan type
about the various characteristics.

So far this resource has not been made available to

researchers. However, researchers may be able to identify significant plan characteristics
that have so far not been singled out yet.

For studying saving the variable of interest is the level o f pension wealth at a given
point in time. These measures would be obtained in the same way as discussed for studies
of retirement.

In studies of pension knowledge or retirement planning the approach taken in
Gustman and Steinmeier (2001-a and 2001-b) and Mitchell (1988) is to interpret the
employer-derived information as the truth. Respondents’ knowledge is then judged on the
basis o f the difference between the self-reports and the employer-derived information at
the individual level. Note that this method attributes the sum o f all measurement error, in
either the self-reports or the pension calculator data, to lack o f knowledge on the
respondent side.

Given that the comparison happens at the individual level this

measurement error does not average out. For plans that are o f DB type according to both
sources the comparison of values may get closest to the objective. Yet, even here the
different ways of handling uncertainties about future outcomes in the two measures
complicate the issue. But particularly for cases that involve DC computations o f any kind
from the pension calculator the huge amounts of measurement error due to missing
information will be wrongly labeled “misinformed respondents”.^^ Other plan details, like
early and normal retirement ages, are also part of pension knowledge and comparisons of
such details may be more reliable for identifiable cases,^^ Gustman and Steinmeier (2001-a
and 2001-b) and Mitchell (1988) conduct these comparisons on aU available observations

Relating studies o f pension knowledge back to equations (3) and (4), the mentioned studies compare (^PW* +V^ +£^ )
with
+ V , + £ ,) while their relationship o f interest is how (PP, Wp, rp...) translates into KQ. If
+g^^or
(v^ + g ) are non-negligible at the individual level there is serious risk o f obtaining misleading results from this
approach o f studying pension knowledge.
Again the determining factor is that the information on plan type needs to be correctly identified.
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and find large discrepancies. While their findings may well hold up when investigating the
issue for a sub-sample of more reliable cases it is still open to debate how much cause of
concern it should be if respondents are ill informed about their early retirement age. Maybe
a significant fraction of these so-called iU informed people has no intention of retiring
anywhere close to the early retirement age, in which case there is no benefit for them to
find out about this detail. Rephrased on a more conceptual level, it seems to me that when
studying pension knowledge one needs to take into account the heterogeneous value of the
same piece of information across different individuals.
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VI

Conclusions

In this study I have analyzed in detail the construction of two different measures o f pension
wealth for the HRS and derived implications for the reliability of these measures.
While the original objective of collecting information from employers had been to
allow studying retirement incentives in similar ways like Kotlikoff and Wise (1989) on a
population-representative sample, the reality is that the HRS experience is still far away
from this goal. The HRS effort has overcome —more or less — the impediments o f a
representative sample, but at the price of missing out on a substantial amount of
respondent-specific detail in the collected information from employers due to constraints
imposed by confidentiality. No questions specific to the individual worker included in the
HRS were asked to employers. The obtained information only covered the general
company wide pension plan rules. I discussed at considerable length the difficulties and the
substantial inaccuracies that this approach entails.
This study casts some doubt on the value o f the employer-derived data for many
observations.

Nevertheless, these data should be seen as a valuable experience in the

process o f learning how to collect data on complex issues like pensions and pension wealth
which win be important to inform future HRS efforts as well as other data collections, like
the “English Longitudinal Study on Ageing” in the UK and the “Survey of Health, Ageing
and Retirement in Europe”. The only regrettable aspect is that these lessons have not been
investigated in a critical and transparent way earlier, especially before the next wave o f the
employer survey was launched in 1998 and the currently ongoing reprogramming of the
pension calculator.
The most important message of this study to the community o f researchers
interested in using HRS pension data is that the pension valüês derived from the
employer-provided documents must not be mistaken to be o f the accuracy o f
administrative sources. While it is factually correct that some information was requested
from employers that then was used in computations o f pension values, the wording
“employer data” and derivatives is misleading, because a significant fraction o f the input
information is in fact taken from the self-reports and numerous other missing pieces are
filled in by the researcher, especially for DC plans. Any study that uses the employerderived data as if they were the truth without very careful sample selection to obtain a
more reliable sample should be considered with high caution.
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The accuracy of the employer-derived data could be improved by using Social
Security earnings records. This would require dealing with issues like top coding and
earnings from multiple jobs. Nevertheless, this should lead to more accurate estimates of
pension values overall. However, for DC plans this is unlikely to be sufficient to make the
values from the pension calculator trustworthy.
The most valuable piece of information obtained from the employer documents
seems to be identifying whether an employer administers a DB plan. This information is
quite reliable and has important implications for the retirement incentives that the
employee faces. Furthermore, the exact timing of the spikes in the respondent’s accrual
schedule is also obtained from the SPDs. In addition, the pension calculator allows the
researcher to compute age-profiles for the associated pension entitlements. For sample
three, that is those respondents of the HRS age-eligible sample who have a pension on their
current or last job and have a record in both the self-reports and the employer-derived files,
52% (or 1495 observations) have been identified as DB plan holders on the basis of the
SPDs. About 40% of these (598 observations) are within five years of their expected
retirement age so that the pension calculator values are likely to be quite reliable, too. It
follows that for 13.1% of aU respondents who reported a pension on their current or last
job in 1992 the effort of contacting employers has resulted in useful and reliable
information.
The ultimate difficulty in assessing the reliability o f either one o f the two data
sources is that the truth is not observed. In this study I have focused on analyzing the
pension variables themselves. Another way o f exploring their use in empirical research
would be to apply outside standards, like investigating the explanatory power of the
pension wealth measures in relevant economic frameworks.
O n a more positive note, this study allows drawing valuable lessons for data
collection efforts on pensions. Regarding the collection o f information from employers
assuring the reliability of the obtained data is crucial. To the extent possible it is worth
considering mechanisms that allow this assessment. If the assessment can only be done for
a sub-sample then flags in the data for more reliable cases would be of great value for the
researcher. The data creation process of the employer-derived HRS pension data involves
many undocumented steps that make the resulting data unnecessarily complex for the
researcher and also may limit the use of the data to the research community, because it is
hard for outsiders to assess the reliability of the data for their particular purposes. Even
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after this time-intensive exercise o f preparing this study there still remain many gray areas
where I have not yet been able to find out exactly how certain issues are handled in the
pension calculator or in the preparation of the input files.
Making efficient use of employer-provided information is only possible if it is
combined with sufficient respondent-level information. Confidentiality places strict limits
on what can be obtained from respondents’ employers. In fact the prospects o f obtaining
any respondent-specific information from employers are extremely slim. It is important to
recognize these limits and to assess the value of contacting employers under these
constraints. This implies that the more promising route is to obtain more o f the missing
input pieces for the pension calculator from the HRS survey. One would need to collect a
lot of additional information, especially for DC plans, to improve the pension calculator
values, so that survey time constraints may become an issue in this scenario. For DB plans
this approach is more promising. Particular items of interest to coUect for these would be
the probability the respondent would change jobs before retirement and some details on
the expected earnings path until retirement or at least expected earnings right before
retirement.
Another approach would be to increase the efforts invested in collecting good
quality self-reports on pensions.

The most important aspect to improve is the

information plan type in view o f its importance in routing respondents into adapted
follow-up questions. One could consider requesting respondents to send a statement
from their pension plan. In the case of DB plans the respondent faces a number o f
uncertainties until retirement that may make it hard to give point estimates for the
expected benefit at a future age.

HRS could consider eliciting a few points on the

probability distribution for expected benefit amounts for DB plans.

To obtain a

comparable concept for DC plans one could further ask respondents for their expected
balance in their DC account at retirement and possibly a few points on respondents’
probability distribution for these expected balances.
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Chapter 4

Empirical Validation o f HRS Pension Wealth
Measures
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I

Introduction

Chapter 3 analyzed in detail how the two HRS measures of pension wealth are constructed
and derived implications for the reliability of these data.

The findings are somewhat

theoretical, as the true values are not observed to assess each source o f error in a more
detailed way. As a result it is not possible to find out how important the different sources
o f measurement error are and how they interact at the individual level.

To better

understand the impact of the various sources of error at the micro-level outside standards
are required. This chapter aims to assess the HRS pension wealth measures on the basis of
their explanatory power within economic frameworks.

Economic theory suggests that

wealth held in pension plans has a similar effect on retirement and savings decisions as non
pension wealth. The amounts held in pensions are anything but trivial. Conditioning on
pension ownership of the respondent, mean household pension wealth amounts to
$101,000 in 1992 based on the self-reports compared to mean bequeathable wealth of
$216,000 for the same sample. Therefore, one would expect the variable pension wealth to
have explanatory power in its own right even if bequeathable wealth is controlled for in the
same regression. If one were interested in explaining the economic choices o f an individual
or a household the subjective measure of pension wealth would be the conceptually
preferred measure, because people can base their decisions only on what they know. To
the extent that the HRS measure derived from the self-reports is a reasonable
approximation of the subjective measure one would expect it to have stronger explanatory
power than the measure derived from the pension calculator which supposedly
approximates actual pension wealth. A corollary is that in frameworks that aim to explain
actual outcomes of well-being, like living standards in retirement, the actual measure o f
pension wealth would be the preferred concept and so the pension calculator data should
have stronger explanatory power than the self-reports. However, the findings in chapter 3
implied that systematic measurement error affects both measures so that these predictions
may not be confirmed in practice.

In fact, if one measure captures better some core

elements o f pension wealth at the individual level that are inherent to both the subjective
measure as well as to the actual measure then that measure may dominate in all
frameworks. It is on the basis o f this idea that I wiU provide evidence for the empirical
validation of the two HRS pension wealth measures.
For this purpose I will choose three examples o f different economic frameworks
in which one would expect pension wealth to play an important role in explaining the

168

dependent variable.

These will link the pension wealth measures to (a) subjective

expectations about the timing o f retirement, (b) the real outcome equivalent, that is actual
retirement as observed in later waves of the HRS, and (c) respondents’ subjective
assessment of the adequacy of their retirement resources. For each one o f these I will
present in Section II a reduced form analysis specified similar to those found in previous
literature. The evidence in Section II intentionally does not take into account the findings
from the previous chapter. This is for two reasons: first, to maintain comparability with
other studies in the way the pension data are used; second, to demonstrate in conjunction
with subsequent analysis the impact on the parameters o f interest o f incorporating the
background knowledge from Chapter 3.

In Section III I reexamine the estimations

integrating step-by-step the most important lessons from Chapter 3 and investigate to
what extent the parameters of interest turn out to be robust. The last section concludes.
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II

First Order Empirical A ssessm ent

In this section I present empirical evidence that relates the pension wealth measures to
other variables that are observed in the HRS survey. First I will illustrate the importance of
pension wealth as part of the household portfolio in aU parts of the asset distribution. Then
I pass on to presenting patterns o f the pension wealth variables in three examples of
economic frameworks. The approach in this section intentionally does not incorporate the
findings from chapter 3. On the basis of the results o f this section one would be lead to
believe that both pension wealth measures show very sensible patterns in descriptive
analysis and also turn out to have considerable explanatory power in multivariate
frameworks. However, this picture is misleading, as I will show in subsequent analysis.
All statistics in this section are produced for what I defined as sample 3 in the
previous chapter, i.e. the sample where all respondents hold a private pension on their
current or their last job and all respondents have an available record from both the selfreports and from the pension calculator data to ensure that the comparisons are made
across the same people.^^ Wealth quartiles are defined at the population level, separately for
singles and couples.

II.A

Relative Magnitude and General Consistency o f Pension Wealth Measures

Conditioning on pension ownership for respondents. Table 4.1 presents descriptive
statistics of the two measures of pension wealth by quartiles formed on the basis o f total
household assets excluding pension and Social Security wealth. Table 4.2 contains similar
statistics for total household assets and total household Social Security wealth. Comparing
the overall means one notes that both for singles and for couples the sum of total pension
wealth and total Social Security wealth is about 1.5 times the mean value of households’
bequeathable assets: for singles the entitlements from-pensions and from Social Security
amount to approximately $170,000 while their holdings in other assets are $112,587; for
couples pension wealth and Social Security wealth sum to about $330,000, which compares
to $225,979 in other assets. These magnitudes show that in empirical studies in which
controlling for household assets is required ignoring pension and Social Security

’^2Descriptive statistics for couples will have to be based on even more greatly reduced samples due to the requirement o f
having both pension measures for both spouses. When adding in spouses’ values one encounters observations where
the spouse owns a pension on the current or the last job, but there is no value available in the pension calculator data.
In the descriptive summary statistics I exclude these observations for both the self-reports and the pension calculator
data so that all statistics are computed on exactly the same observations. In subsequent multivariate analyses I will,
however, use all observations from sample 3 and deal with the missing observations using indicator variables.
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entitlements is a very important omission. The high standard deviations o f the pension
wealth variables show further that the variation at the individual level is considerable.

Table 4.1: Means and Standard Deviations of the two Pension Wealth Measures^
by Total Bequeathable Household Assets^ Sample 3
PW derived from
T otal H H

Self-reports

Assets

N

M ean

Quartile

Standard

Pension Calculator
M ean

Deviation

Standard
Deviation

Singles
Lowest

67

33,995

60,723

64,654

109,024

Second

160

71,900

103,203

71,792

108,823

Third

190

84,034

97,085

96,210

112,070

Highest

226

152,373

158,774

149,785

177,478

All

643

99,820

127,746

105,676

141,650

Lowest

309

88,161

201,959

96,222

140,950

Second

501

134,200

151,854

139,850

184,543

Third

492

204,256

230,683

201,605

208,299

Highest

440

249,862

228,271

281,224

269,836

1,742

175,034

213,215

185,262

219,761

Couples

All

The tables show that pension wealth is strongly correlated with wealth. This is also true for
Social Security wealth, but the correlation is not as strong, which is not surprising due to
the progressivity in the Social Security programme. Both observations imply that in the
estimation of behavioural relationships where both types of wealth have similar effects,
omitting pension or Social Security wealth wiU lead to biased estimates of the effects o f
bequeathable wealth.
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Table 4.2: Total Household Assets (excl. pension wealth) and
Total Household Social Security Wealth
Total H H Assets
Quartile

Total H H Assets
N

M ean

M edian

T otal H H Social
Security W ealth
N

M ean

Singles
Lowest

67

-19,022

-1,000

56

54,772

Second

160

10,211

8,000

153

62,981

Third

190

54,966

52,858

182

76,361

Highest

226

272,524

187,750

218

72,834

All

643

112,587

52,800

609

69,752

Lowest

309

18,902

25,000

261

135,465

Second

501

79,828

77,500

458

152,044

Third

492

172,462

166,775

457

156,229

Highest

440

579,658

404,000

417

165,757

1,742

225,979

126,850

1,593

154,118

Couples

All

II.B

T hree E conom ic Fram ew orks Involving Pension W ealth

In chapter 3 I analyzed in detail the construction of the pension wealth measures to shed
light on their reliability.

Another important element in gaining confidence in the

informational content of the HRS pension wealth measures is to examine their explanatory
power in behavioural frameworks in which theory suggests that pension wealth should be a
central covariate. For this purpose I wiU present three examples relating to the timing o f
retirement and to the adequacy of resources after leaving the labour force. I will start by
showing descriptive evidence on each of these relationships, followed by a multivariate
analysis.
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ILB.l

Pension Wealth and the Subjective Probability of Working Beyond Age 62

The HRS pension wealth measures relate to the year 1992. In the same year the survey
asked respondents who were currently working:
“Thinking about work generally and not just your present job, what do you think
are the chances that you will be working full-time after you reach age 62?”
Respondents are presented with a zero-to-ten scale to answer this question.
Age 62 is the mode-retirement age in the US in the 1990s. It coincides with the age of
eligibility for early retirement benefits of Social Security; also many employer-sponsored
pensions allow beneficiaries to retire on early or, in some cases, on full benefits from the
age of 62.
From a theoretical point of view one would expect pension wealth to have a similar
effect on the timing of retirement as other wealth holdings, with the one limitation that
pension wealth is not a liquid asset as it cannot be accessed until a well-specified age and it
cannot be borrowed against. Therefore one would want to control for pension wealth
separately from other wealth holdings. According to the life-cycle model respondents with
higher wealth, all else equal, will be more likely to retire at an earlier date in their lifespan.
This could be either because these individuals accumulated wealth at a higher rate over the
life-cycle with the objective of retiring early, or it could be as a result o f a pure wealth effect,
for example from gains in the stock market Empirical findings in other studies confirm
these theoretical patterns, see for example Hurd (1999).
Zissimopoulos, Panis and Hurd (2002) identify another mechanism resulting in
early retirement. People in poor health and with limited retirement resources are more
likely to withdraw from the labour force at an early age, especially if they are in a physically
demanding job. The latter route to early retirement is associated with low retirement
resources.
As Gruber and Wise (2002) point out the timing o f retirement does not only
depend on the level of pension wealth, but also on the incentive associated with retirement
or continued work.
Table 4.3 shows the probability of working beyond age 62 by asset quartiles
(excluding pension and Social Security wealth), and for pension owners also by quartiles o f
pension wealth. 3'R indicates quartiles defined on the basis o f pension wealth derived from
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the self-reports, and PC indicates quartiies defined on the basis o f pension wealth derived
from the pension calculator data. Denote the probability of working beyond age 62 as P62
for ease o f presentation. The original values o f the scale between 0 and 10 are multiplied
by 10 so that they can be interpreted in terms o f percentages.

Table 43: Subjective Probability of Working Beyond Age 62,
by Quartiies ofP W and Quartiies of Total Bequeathable Assets
Quartiies of Total Bequeathable Assets

Q uartües

Lowest

Second

T hird

H ighest

All

Lowest

SR
PC

55.0
57.6

54.8
56.9

52.1
52.2

40.6*
47.3

51.7
54.1

Second

SR
PC

53.1
45.9

51.1
45.9

46.9
44.9

44.3
3R6

49.0
44.2

Third

SR
PC

48.0
43.6

43.0
37.9

45.5
44.7

38.8
35.4

43.3
39.8

H ighest

SR
PC

31.8
42.6*

28.3
32.5

37.8
38.0

33.4
34.0

33.6
35.4

50.6

45.3

45.0

38.0

44.1

54.6

51.8

51.7

51.7

52.4

o fP W

All
N o pension

* Cell average based on less than 50 observations.

The patterns in Table 4.3 are very much in line with the theoretical predictions:
Non-pension holders have an average P62 of 52.4% suggesting that they are more likely to
work beyond age 62 than respondents with pensions whose P62 averages to 44.1% and
who tend to be wealthier.

For pension holders there is a strong negative association

between P62 and assets or pension wealth. Whether looking at the overall horizontal by
asset quartiies or at the overall column by pension wealth quartiies or within asset quartiies
by pension wealth quartiies, everywhere one observes a monotonie decline of P62
associated with higher wealth and/or pension wealth.
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Among non-pension holders^^ the observed patterns are also consistent with
theory, but they are less pronounced: those in the lowest asset quartile have a higher
probability o f working beyond age 62; the values observed in the other quartiies are flat.

II.B.2

Pension Wealth and the Observed Probability of Working Past Age 62

Here I consider the real outcome equivalent to P62 and classify respondents by whether
they are actually observed working at age 62 or 63 in subsequent HRS waves. By the latest
currently available wave which refers to the year 2000 about 68% o f the age-eligible cohort
is age 62 or over.

Computing mean pension wealth as observed in 1992 for pension

holders by employment status at age 62 or 63 yields the numbers displayed in Table 4.4.

Table 4.4:1992-Pension Wealth by Employment Status at Age 62/63
Em ploym ent
Status at Age
62/63

W orking
N o t W orking

1992 PW of Singles
N = 323

1992 PW of Couples
N = 906

Self-Reports

Pension
Calculator D ata

Self-Reports

Pension
Calculator D ata

82,663

88,913

179,131

177,600

119,702

151,615

186,171

233,635

Both measures of pension wealth indicate that respondents who are still working at age 62
or 63 had lower levels of pension wealth in 1992 than those who turn out to have retired at
that same age. The numbers from the self-reports and those from the pension calculator
compare quite closely for those who continued working, but for those who quit the labour
force this observation does not hold.

II.B3

Pension Wealth and Concerns About Sufficiency of Retirement Income

The HRS asks respondents to assess to what extent they are worried about a number o f
aspects of retirement. The question that I consider here is phrased as follows:
“Now for things that worry some people about retirement: [...]
- N ot having enough income to get by.
Does this worry you a lot, somewhat, a little, or not at all?”
Given that pension entitlements are meant for providing sufficient resources during
retirement one would expect that a person would be less worried the higher his or her

7) ITiesc observations arc drawn from sample 2 as defined in Chapter 3, and include further those respondents who report
not to be included in a pension plan either on their current or their last job.
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pension wealth, conditioning on other wealth holdings. Table 4.5 presents in the upper
panel mean asset holdings (excluding pension and Social Security wealth) for respondents
without and with pensions, and indeed for both groups higher wealth holdings are
associated with less worry. For example, among couples who do not have a pension, those
who are not at all worried have $479,000 in wealth. Those who are somewhat worried have
$231,500.

Table 4.5: Wealth and Concerns About Sufficiency of Retirement Income
[in thousands of dollars]
Singles

Tot. H H
Assets,
excl. PW

Pension
Wealth

A lot

Some

N o Pension
N = 2680

3&8

97.7

98.8

Pension
H olders
N = 2201

63.1

91.7

Self-Reports

60.6

Pension
Calculator

58.2

Couples

Little N ot at all

A lot

Some

Little N ot at all

125.5

132.3

231.5

307.7

479.0

111.3

205.3

137.6

180.1

243.5

279.7

91.5

135.4

140.0

123.6

158.9

198.4

239.9

81.0

125.8

126.0

123.7

148.1

171.4

222.4

Turning to how pension wealth varies by the extent to which respondents are worried
about having enough retirement income to get by, the expected gradient emerges indicating
less worry when pension entitlements are high. This is true for singles and couples. The
values derived from the self-reports are higher for all categories than those from the
pension calculator (except for couples on “worried a lot” where the values are about the
same).

In summary, the descriptive evidence suggests that pension wealth is not just
important in magnitude and therefore ought to be integrated into empirical analysis in the
context of the lifecycle model, but that the HRS pension wealth measures exhibit patterns
in behavioural frameworks that are very consistent with theoretical predictions. This makes
their application in empirical models very promising. Comparing the self-reports and the
pension calculator data, they show the same general patterns in the presented frameworks.
However, the levels turn out to vary in some cases considerably. It is very well possible
that the presented summary statistics disguise much larger differences at the individual
level.
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II.C

Three Econom ic Frameworks Involving Pension Wealth —Multivariate
Analysis

This section presents a multivariate analysis for each one of the three behavioural
frameworks to establish to what extent the patterns observed in cross-tabulation hold when
conditioning on a number of important covariates, like economic status, age, and tastes.
The specifications resemble those of other studies (Gustman and Steinmeier, 1999 and
2001b; Hurd, 1999).
For each framework I present a separate regression analysis for singles, for
husbands, and for wives. The rationale for doing so is that firstly the impact o f many
covariates is likely to be different across singles and couples; secondly, labour supply and
therewith the empirical importance of accumulated pension entitlements o f males and
females who live in couples differ, too.
In choosing the covariates I follow a unifying approach and use the same set of
right-hand-side variables in all regressions so that differences in explanatory power o f the
variables o f interest in a different framework cannot be attributed to interactions with
additional regressors.

The set includes the covariates suggested by economic theory:

economic status, the incentive related to continued work, life cycle effects, and tastes.
To control for economic status I include measures o f pension wealth, income and
wealth quartiies. I include both pension wealth measures jointly in all regressions. In
view o f their very different ways of construction they are likely to capture different
aspects o f pension wealth, both from a conceptual point o f view as well as from an
empirical point o f view. The logarithm o f accrued pension wealth derived from the selfreports (denoted SR) and from the pension calculator (denoted PC) enters the regressions
separately for respondent and the spouse in the case o f couples.
To capture the incentive of delaying retirement I use the value of an additional
year o f work derived from the pension calculator. It is defined as the logarithm o f the
difference in accrued pension wealth in 1993 and in 1992.^^^ Even though Chapter 3
raised doubts about the accuracy of the levels o f the pension values from the pension

For those cases where the incentive o f an additional year o f work (defined pension wealth in 1993 minus pension wealth
in 1992) is negative I take the logarithm o f the absolute value. For example, if the difference is -$2,000 I compute the
incentive as -ln{$2,000 ), assuming that the effect o f a positive and a negative incentive is symmetric.
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calculator, there is less a priori concern about a difference measure that depends on the
shape o f the age-profile. Ideally one would also include the incentive o f continued work
derived from the self-reports, but with only one cross-section o f self-reported pension
wealth this variable is not available to me. In the estimations for couples I only include
the incentive variable for the respondent, not for the spouse, assuming that the incentive
that the spouse faces has no impact on the retirement decision o f the respondent.
According to the life cycle model there is no straightforward reason that would suggest
otherwise.
Life cycle effects by which I mean differences in people’s behaviour due to being
observed at different stages of their life cycle are controlled for by categorical variables in
age. Retirement and saving behaviour are also likely to differ with tastes. For example,
somebody with a high subjective discount rate wiU tend to retire with lower wealth
holdings than a person who values future consumption more, all else equal. The HRS
has two widely-used variables to control for such heterogeneity.

The first is the

individual’s financial planning horizon which has been interpreted as the subjective time
rate of discount in a number o f studies. The second is the subjective probability o f living
beyond age 75 which can be interpreted as a measure o f individual-level mortality risk.
The regressions further include indicator variables for missing values in any of the
variables.
Conceptually the subjective measure o f pension wealth approximated by the selfreports should dominate in explaining subjective assessments o f the respondent like the
subjective probability o f working beyond age 62 or whether the respondent is concerned
about having enough retirement income.

As determinants o f the actual outcome o f

whether the respondent is observed to be retired at age 62 or 63 both measures have
potential. If the respondent does not gather any additional information leading to more
accurate estimates o f pension wealth over time then the pension wealth value derived
from the self-reports in 1992 may have significant explanatory power for the timing of
actual retirement. If, however, the individual’s perception still undergoes updating then
the actual measure of pension wealth may turn out to be a stronger predictor.
Empirically the two pension wealth measures are likely to capture different
aspects because the areas in which each one suffers from measurement error are very
different.
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The estimation results for all three frameworks are reported in Table 4.6. To
model the subjective probability o f working beyond age 62 I use an OLS regression. For
the real outcome equivalent of this probability I estimate a logit model with the left-handside taking the value 1 if a respondent is observed working at age 62 or 63 in a
subsequent HRS wave. An ordered probit is used to analyze the various levels of worry
about having enough income in retirement.
In studying these regressions, it is important to bear in mind their basic objectives:
The first is to establish whether the two pension wealth measures have any explanatory
power at aU, once one conditions on a number o f important covariates like wealth, income,
age and tastes; and whether the signs of the coefficients of interest are consistent with
theoretical predictions?
The second is to assess the relative magnitudes of the estimated coefficients o f
either pension wealth measure and to find any indication for attenuation bias that may be
hinting at differing severity of measurement error.
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OLS: Probability of Working
Singles
Explanatory
Variables

N=1204

Respondent's PW [log]
PC: current or last job
PC: previous jobs
PC: value of working another year
SR: current or last job
SR: owns plan from previous job

-1.605”
-1.228
0.954”
-0.366
10.191

Spouse's PW [log]
PC: current or last job
PC: previous jobs
SR: current or last job

Married/Partnered
Husbands
Wives
N=2328
N=1625
-0.625”
-0.693
0.702”
-1.579”
3.641

-0.263
-0.356
0.364
-0.129
3.090

-0.089
-0.131
-0.497*

-0.164
-0.275
-1.046”

Logit: Observed Working
Singles
N=928

Married/Partnered
Husbands
Wives
N=1543 N=1313

P =0.463

P =0.563

P =0.392

-0.098”
-0.240*
0.117”
-0.026
2.534*

-0.094**
-0.087
0.032”
-0.015
0.807

-0.085”
-0.031
0.078”
0.023
1.121

-0.019
-0.009
0.007

-0.027*
-0.013
-0.038”

Ordered Probit: Concerned about
Retirement Income
Singles
N=1266
-0.003
0.105”
0.018*
0.010
-1.007*

Married/Partnered
Husbands
Wives
N=1940
N=1863
0.000
0.060”
0.001
0.027**
-0.730”

0.004
-0.064
-0.013
0.016”
0.684

0.006
0.000
-0.007

0.008
0.009
0.014”

Probability to live > 75

0.163”

0.201”

0.098”

0.005*

0.007”

0.004*

0.005”

0.005”

0.005”

Age <54
Age 54-56
Age 57-59 (reference group)
Age 60-62

-4.810
-3.731

-7.295”
-2.263

-1.897
-2.284

n/a
0.215

-0.081
0.057

0.640
0.080

-0.210”
-0.090

-0.113*
0.001

-0.153”
-0.088

7.577*

5.447”

7.750”

0.114

0.164

0.176

0.025

0.215”

-0.094

1.881
-5.230

2.387
1.971

-4.728
-3.631

-0.273
0.117

-0.236
-0.360*

-0.153
-0.146

-0.022
0.152

-0.159*
-0.028

-0.228”
-0.030

4.999*
6.452

4.027”
1.834

2.756
-0.078

0.486”
0.317

0.020
-0.406*

0.076
-0.400

0.015
-0.033

-0.039
0.110

-0.113*
0.013

0.672
-0.943

1.324
2.080

7.268”
-0.883

-1.001”
-0.150

-0.155
0.091

-0.030
0.275

-0.266”
-0.117

-0.359”
-0.096

-0.339”
-0.119*

-11.208”

-4.678”

-4.659*

-0.110

-0.082

-0.310*

0.252”

0.246”

0.257”

-17.269”
-4.901

-3.286
-1.546

-2.563
-1.377

-1.206”
-0.371*

-0.718”
0.025

-0.703”
-0.311*

-0.201*
-0.149

-0.144*
-0.028

-0.156*
-0.043

-0.076

1.985

0.780

-0.138

0.694”

0.322*

0.162*

0.148”

0.036

Financial Planning Horizon
Next few months
Next year
Next few years (reference group)
Next 5-10 years
Longer than 10 years
Wealth Quartiies

Lowest
Second
Third (ref. group)
Highest

Income Quartiies Lowest
Second
Third (ref. group)
Highest
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Before discussing the results relating to pension wealth I will spend some time on
the estimated patterns for other covariates to establish whether the model specifications
are a viable description of the empirical relationships under investigation.
In the OLS regression of the probability o f working beyond age 62 the
coefficients of the wealth quartiies indicate that high wealth is associated with a lower
value of P62, just as theory suggests. As for income, high income goes along with higher
values of P62 underlining the higher opportunity costs of withdrawing from the labour
force. The categorical variables for age, even though not significant in all cases, show a
consistent pattern: people older than the reference group aged 57 to 59 have higher P62
and younger people have lower P62 documenting the fact that people closer to the age in
question have less opportunity to quit before that age than people who are stiU several
periods away from the cut-off age. The subjective probability o f living beyond age 75
captures the respondent’s lifespan horizon. According to the associated estimate people
who anticipate a long life are more likely to plan working beyond age 62, which accords
with life-cycle theory. For the variables of the financial planning horizon detecting clear
patterns is somewhat hampered by having only few significant coefficients. With some
caution one may interpret them to indicate that a shorter horizon reduces P62 while a
longer horizon increases it. The planning horizon is often interpreted to indicate the
subjective discount rate; a long horizon then suggests willingness to postpone leisure.
For the logistic model o f the observed outcome o f working at age 62 or 63 the
findings are very similar, which they should be because they are set in the same theoretical
framework-

The only differences to note are that the sample size is smaller so that

significance is not achieved for as many coefficient estimates; and the coefficients for the
asset quartiies could imply some non-linearity in wealth, unless the pattern is solely due to
lack of precision in the estimation.
In the ordered probit regression of how worried respondents are about having
enough income in retirement to get by the estimated wealth pattern indicates less worry
among people with high wealth. Also for income less worry is associated with high income.
The estimates on age document that younger people are more concerned which is in line
with unresolved uncertainty. Respondents with a longer life horizon are also less worried.
These regressions do not include a measure of health; but health is correlated with the
subjective probability o f living beyond age 75. Therefore this variable is likely to reflect a
lower risk of future health expenditures among healthy respondents. People with a shorter
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financial planning horizon seem to be more worried; under the interpretation o f a high time
rate of discount they would have under-saved relative to the population. In that sense they
may be exhibiting ex post regret
In summary, in aU three models the estimated effects o f the covariates show the
patterns and signs that theory would suggest providing confidence in the validity o f the
chosen models to describe the relationships in question.
Now I turn to the discussion of the effects o f pension wealth from either data
source in each one of the frameworks, starting with the subjective probability of working
beyond age 62 shown in the first three columns o f Table 4.6. Recall that one would expect
higher pension wealth to reduce the probability of working beyond age 62 and the incentive
of working another year to increase P62. The estimates clearly match this pattern: all
coefficients have the anticipated sign with several ones significant at the 5%-level. For
singles the significant effects stem from the pension calculator variables which indicate a
decrease in P62 of 1.6 percentage points if pension wealth increases by 1%, and a positive
impact on P62 of 1.0 percentage points if the incentive o f working another year increases
by 1%. In the regressions for respondents who live in couples the significant effects mosdy
come from the husband’s pension variables which is consistent with the observation that
the male parmer tends to be the main earner in the HRS cohort and therefore has more
important pension entitlements. In the regression for those couples where the husband is
the respondent the estimated effect of pension wealth is particularly strong from the selfreports implying a reduction of 1.6 percentage points in P62 for an increase in self-reported
pension wealth o f 1%. The regression for female respondents among couples does not
yield any significant effects, but it should be noted that the sample in the wife regression is
substantially smaller. The positive coefficient on “owning a plan from a previous job” is
explained by the fact that workers with a pension from a previous job o f a duration o f 5
years or longer have therefore spent less time on their current or last job and have
accumulated fewer entidements on this current job. As entidements from previous jobs,
especially if they are of DB type, have limited portability, the worker will have to work
longer to accumulate comparable pension rights.
In the logit model which estimates the real-outcome-equivalent o f P62, that is
whether a respondent is actually observed working at age 62 or 63, the coefficients have the
same signs and the partial effects are of the same order of magnitude as those in the P62analysis. However, the self-reports only reach significance in the regression for wives while
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the employer-derived pension variables for the respondent are strongly significant in all
three logit estimations. Table 4.6 only gives the coefficients, not the partial effects. In the
logit these are calculated as

=

f (1 —f ) where P is the probability of working at 62

or 63. The calculation of the partial effect will be based on the population mean, P in
Table 4.6. For example, the partial effect for singles o f pension wealth from the pension
calculator data indicates that an increase in pension wealth of 1% reduces the probability of
actually working at age 62 or 63 by 2.4 percentage points. This compares to an estimate of
1.6 percentage points in the P^2-regression. A one percent increase in the incentive of
working another year is estimated to increase the probability of the respondent actually
working at age 62 or 63 by 2.9 percentage points, compared to 1.0 percentage points in the
P62-regression. For married husbands the estimated impact of pension calculator pension
wealth is about the same as for singles while the impact of the incentive of working another
year is estimated to be smaller (0.8 percentage point increase per 1% increase in the
incentive). While not identical, the estimated effects of pension wealth on P62 and on the
actual probability are similar, and lend support to the empirical approach. The observation
that the self-reports do not have significant explanatory power for the observed outcome of
respondents working at age 62 or 63 would be consistent with the interpretation o f people
acquiring further information about their pensions between 1992 and the time when they
reach age 62 or 63. As a result the subjective information they held in 1992 loses its
explanatory power while the objective measure o f pension wealth and the incentive variable
derived in the pension calculator remain significant
In the ordered probit model of “worry about having enough income in retirement
to get by* the estimates on the pension wealth variables suggest that higher pension wealth
leads people to be in a higher response category which implies that they are less worried
about retirement income. This accords with the theoretical prediction. However, it is less
clear in this framework what sign to expect a priori for the value of working another year.
The life-cycle model does not provide any theoretical prediction on this.

In the two

estimations for husbands and for wives the coefficient of the incentive variable is not
significantiy different from zero. The regression for singles suggests a weak positive effect
(significant at the 10%-level) indicating less worry the higher the incentive. It could well be
that the coefficient picks up part of the effect of income due to the positive correlation
between the two variables and due to income being measured with error. The pension
wealth values derived from the pension calculator for the current or last job are not
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significant in any of the three regressions while the self-reports for the respondent are
strongly significant (5%-level) in the regressions for couples and so is the spouse’s
(^husband’s) self-report in the regression for wives.
Table 4.7 summarises the level of significance o f the pension variables derived from
the pension calculator and from the self-reports for all regressions presented in Table 4.6.
One asterisk indicates significance at the 10%-level and two asterisks indicate significance at
the 5% level.

Table 4.7: Summary - Explanatory Power of Pension Wealth Variables
Pension Calculator Data

Singles

1204

Respondent
Incentive
PW
**
**

Husbands

2328

**

Wives

1625

Singles

928

**

**

Husbands

1543

**

**

Wives

1313

**

**

Singles

1266

Husbands

1940

**

Wives

1863

**

N

P62

Real Out
come
Equivalent of
P62
Worried
about
Retirement
Income

Spouse
PW

Self-reports

**

Respondent
PW

Spouse
PW

**

*
**

*

**

*

**

This overview shows clearly that pension wealth is an important covariate in the presented
frameworks with significant explanatory power that persists also when controlling for a
number of other factors like income, wealth, age, financial planning horizon and longevity.
From a conceptual point o f view the self-reports should have stronger explanatory
power in those frameworks where the dependent variable is a subjective assessment which
applies to P62 and “worried about retirement income”. For the latter that is what I find.
For P62 the self-reports and the pension calculator data reach similarly strong significance
levels. One possible explanation is that the incentive variable is important for the timing o f
retirement as shown in Gruber and Wise (2002), but that this effect is not sufficientiy
captured in the self-reports. In fact my regressions only include a measure o f the incentive
of continued work from the pension calculator data.
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In explaining the real-outcome-equivalent o f P62^ the probability o f a respondent
to be observed working at age 62 or 63, the objective measure o f pension wealth and
related incentives are the conceptually dominating concept assuming that people acquire
more accurate information on pensions as they approach retirement.

The empirical

findings in Table 4.6 are supportive of this view.
The fact that the regressions only include an incentive variable derived from the
pension calculator and no comparable measure from the self-reports introduces a
potentially important asymmetry into the analysis that may affect the patterns of
explanatory power in the pension wealth variables.

In the absence o f a comparable

measure from the self-reports the only way of implementing a symmetric analysis is to drop
the incentive variable derived from the pension calculator. Estimating all the models in
Table 4.6 without the incentive variable “value of working another year” yields comparable
empirical patterns with the coefficients of interest showing the same signs and order of
magnitudes. The main differences are that the coefficients on the pension wealth variables
are somewhat larger in absolute value which is plausible given that the incentive variable
points in the opposite direction. Furthermore, when excluding the incentive variable the
respondent’s employer-derived pension values gain in statistical power in the framework
where “worried about retirement income” is the dependent variable.
Overall the regressions in this section suggest that both pension variables show
plausible empirical patterns. In view of measurement issues one would in the best case
scenario include both pension wealth measures in analyses using HRS data in the context of
life-cycle models, irrespective of whether the dependent variable is a subjective or an
objective outcome.

Even though the self-reports and the employer-derived variables

measure different versions of the same concept, namely a subjective and an actual measure
of pension wealth, the two measures are not so strongly correlated as to inflate standard
errors to the degree that significance is lost. The findings of Gruber and Wise (2002)
regarding the importance of incentives associated with continued work are confirmed in the
regressions. The “value of working another year” is strongly significant in frameworks
related to the timing o f retirement.
The analysis presented in this section did intentionally not take into account the
findings from Chapter 3 about weaknesses in the construction of the pension measures.
The question arises whether the presented evidence holds up when revisiting the situation
incorporating those findings.
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I ll

Explanatory Power o f HRS Pension Variables Revisited

This section will reexamine the evidence on the explanatory power o f the pension measures
taking explicitly into account the findings and caveats from Chapter 3. Here is a brief
summary of the most important aspects for the reliability of the data in empirical analysis
that I identified in the previous chapter:
1. I*Ian type
The information on plan type from the employer-documents is accurate in the
majority of cases, while the self-reports seem to err in an important fraction. Yet,
even from the employer-documents there is no certainty about this piece of
information. If the employer-documents report a DB plan then the information is
most likely to be accurate; for DC plans it cannot be taken for granted that the
respondent does indeed participate in that plan.
For the self-reports the accuracy of the information “plan type” is particularly
cmcial, because it determines which follow-up questions will be asked.
2. Vlan Values if self-reports and employer-documents are in agreement on plan type
(a) Values derived from the pension calculator
DB plan values have the potential to be quite accurate, especially for
respondents who are close to their expected retirement age.
DC plan values are rather doubtful to have any valid informational content
Estimates for both DB and DC plans could be substantially improved by
using Social Security earnings histories in the calculations, but this has not
been done for the data I use.
(b) Values derived from the self-reports
DB plan values are likely to be reasonably accurate to the extent the
respondent is not overly uncertain either about future entitlements or
about his or her employment status until retirement.
DC plan values are collected as “current balance in the account” and is
therefore expected to be of comparable data quality as other asset data
successfully collected in the HRS survey.
3. Plan Values if self-reports and employer-documents are in disagreement on plan
type
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(a) Employer-documents correctly indicate DB, respondent reports DC:
The pension calculator estimate of the plan value is expected to be more
accurate, especially because the respondent is asked inappropriate follow-up
questions in the survey that are relevant for the calculation o f plan values.

(b) Employer-documents correctly indicate DC, respondent reports DB:
The reliability of the pension calculator estimates o f DC plans is highly
doubtful, but the self-reports wiU not help out either, because the
respondent is asked the wrong follow-up questions.

(c) Employer-documents wrongly indicate DB or DC, and the self-report is correct
The respondent is matched with the wrong plan in the pension calculator
so that the derived values are bound to be wrong. The self-reports will be
quite reliable, because the respondent is asked the correct follow-up
questions.

It is apparent from this recount that the information “plan type” is key in studying the
respective reliability of the data and in identifying more reliable sub-samples. Another
point that needs disentangling is to what extent the pension measures might pick up the
effects of those variables that were central input variables in the computations and that
have explanatory power in their own rights. This is particularly a concern with the plan
values derived from the pension calculator where the variables earnings and tenure are
crucial ingredients to the calculations. Especially for high values o f tenure, the pension
calculator multiplies a long series of earnings observations (or imputations) with
contribution rates to compute DC values which may turn into a good predictor of
bequeathable assets. For example tenure X earnings is a crude measure of lifetime earnings,
and one would expect that those with high lifetime earnings will tend to retire earlier. This
statement should even hold when wealth quartiies are added as right-hand variables because
of the relative crudeness of wealth quartiies and because of measurement error in wealth.
By adding tenure, wealth and earnings as right-hand variables, I aim to isolate any
information that comes from these self-reported input variables used in the pension
calculator computations so as to reveal the information that comes from the employerdocuments themselves.
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To investigate these issues I will follow a strategy “from simple to complex” for
each of the three economic frameworks. That means I will start from a rather simple
empirical model that regresses the dependent variable in question on the pension measures,
age, taste shifters and a constant.

The pension measures include the self-reports on

pension wealth from the current or last job, the equivalent variable from the pension
calculator; and the “value of working another year” from the pension calculator. The
pension values will be entered separately for the respondent and for the spouse if present.
The incentive variable will be included for the respondent only because the timing of
retirement should predominantly depend on the respondent’s own incentive to continue
working not on the one of the spouse. The two taste shifters are the probability of living
beyond age 75 to capture individual-level mortality risk and the financial planning horizon
which has been previously interpreted as the subjective time rate o f discount.
The initial estimations are carried out for sample 3. I then expand this simple
model in several dimensions; I add covariates, one at a time as well as in combination, that
were important input variables in the pension wealth computations in the first place, like
earnings, tenure and wealth.

I repeat these exercises for more carefully selected samples

where only respondents are included
1.

who have a DB plan according to employer-documents

2.

who have a DB plan according to employer-documents and

theself-reports

3. where the husband has a DB plan according to employer-documents and the
self-reports
4.

who have a DC plan according to employer-documents

5.

who have a DC plan according to employer-documents and

theself-reports

6. where the husband has a DC plan according to employer-documents and the selfreports.

The different sample selections are guided by the findings from Chapter 3. The distinction
between DB and DC plans on the basis of the employer-provided documents addresses the
concern that the pension calculator variables are likely to be much less accurate for DC
plans than for DB plans. Restricting the sample further to only include cases where the
information plan type is the same across self-reports and employer-provided information
assures using only those cases where the respondent is most likely asked the appropriate
follow-up questions about his or her own pension plan. The further restriction to male
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respondents (or husbands) focuses on a sample where the respondent is the main earner in
the couple and therefore has more important pension entidements.
Each of these regressions is carried out separately for singles, married males and
married respondents. The latter are pooled together to obtain somewhat larger sample
sizes by transforming the pension variables from respondent and spouse variables into
husband and wife variables. I only discuss in more detail the regressions for the married
respondents because of the larger sample size.

The sets o f regressions for single

respondents and for married male respondents are included in the Appendix to allow the
interested reader to study these.^^
Table 4.8 presents the results o f this systematic approach for the framework that
models the subjective probability of working beyond age 62 (P62). Each horizontal panel
reports the coefficients on the variables of interest from the four regressions carried out on
the same sample, varying the included set of regressors. The first regression o f each set of
four is the simplest specification, only including the pension variables, the two taste shifters,
age and a constant. The fourth is the most complex and most reliable, which includes
further log earnings, the log of job tenure and wealth quartiies as additional covariates.
In the P6^-framework the crudest regression is presented in the first row o f Table
4.8. The estimation is carried out on the full sample, irrespective o f plan type, and the only
included regressors are the respondent’s incentive of working another year, the pension
values for the husband and the wife both from the self-reports and the pension calculator,
age and the taste shifters. All the pension measures are significant at the 5%-level and show
the expected sign. As a next step, I control for variables that feature as important inputs in
the pension wealth computations, especially in the pension calculator.

Including log

earnings and the log of job tenure in the regression reduces the coefficients on the pension
wealth variables from the calculator effectively to zero. Also when adding quartiies o f
bequeathable wealth, as shown in the fourth row o f the first panel, the coefficients on
pension wealth from the calculator have the opposite sign and are not significantiy different
from zero. At the same time the coefficients on the self-reports are strongly significant
throughout. The incentive measure (“value o f working another year”) from the pension
calculator seems to capture the incentive quite well in that it is strongly significant and

The interpretation o f the systematic analysis for singles and married males is more difficult due to the small sample sizes
that result when considering sub-groups o f an already small starting sample.
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shows the expected sign. This is even though its forward-looking nature only covers one
period ahead from 1992.
When repeating the estimations separately for samples including only DB holders
the findings are similar. The inclusion of earnings and tenure as covariates renders the
pension wealth measures form the calculator insignificant. The incentive measure and the
husband’s self-reported pension wealth maintain their explanatory power throughout. For
DC holders none of the pension calculator variables is significant with the exception of the
incentive variable in the last panel which refers to the most restricted sample. This finding
is in line with the implications from Chapter 3 that cast serious doubt on the reliability o f
the DC values from the pension calculator. Note however, that the sample sizes in the DC
estimations are much smaller than for those for DB holders.
The refined sample selections in Table 4.8 that separate DB and DC plan holders
further show the importance of the accuracy of plan type for measurement error. If the
respondent errs on the plan type then he or she is asked survey questions for another type.
Because the plan type from the employer-information should be largely accurate it can be
used to select the sample in a way that reduces measurement error in the self-reports.
Indeed when comparing the coefficients on the self-reported plan values for DB holders
across the more selected samples they increase in absolute value su^esting that attenuation
bias affects the estimates in the less carefully chosen samples. For example in the second
panel, fourth regression, the husband’s self-report o f pension wealth indicates a decrease in
the probability of working beyond age 62 of 1.3 percentage points in the case o f a 1%
increase of pension wealth.

In the fourth panel where the husband has a DB plan

according to both data sources a 1% increase in self-reported pension wealth is estimated to
reduce P62 by 1.8 percentage points. The latter estimate is noticeably larger even though
the sample is less than half the size of the first.

This demonstrates empirically the

paramount importance of the information “plan type” and its accuracy in the data
collection. A similar pattern appears in the incentive variable derived from the pension
calculator. Its coefficient also increases in absolute value across the more selected samples.
This could be for two reasons: first, there remains some uncertainty in matching the right
employer documents to a respondent which is larger for DC plans where employees can
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have some choice whether to participate/^ It follows that the likelihood that the employer
match is right increases when it is in agreement with the self-report. The second reason is
that the respondent’s subjective perception o f the incentive structure may tend to be more
accurate if the respondent correctly reports plan type. These increases in absolute values of
the estimates are also observed for DC plan holders. The magnitudes o f the estimates are
very similar but show somewhat larger effects.

In summary in the P<^2-framework the pension wealth measure from the selfreports exhibits substantial explanatory power throughout and the estimated effects have
the sign predicted by economic theory, while the pension calculator measures o f pension
wealth do not seem to add pertinent information once one controls for earnings, tenure
and bequeathable wealth. This is true both for DB and DC plans.

76 The matching procedures followed by HRS staff allocate a DC plan to a respondent if the employer offers such a plan
according to the SPDs and the employee is eligible to participate, even if the respondent does not report having a DC
plan.
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Table 4.8: Subjective Probability of Working Beyond Age 62y Married Respondents

Plan Type

Pension Calculator
Incentive
PW [logl
Respondent Husband

No distinction
N = 1774

DB according to
Employer
Documents
N = 889

DB according to
Employer
Documents and
Self-Reports
N = 505

Husband has DB
plan according to
Employer
Documents and
Self-Reports
N = 401
DC according to
Employer
Documents
N = 384

DC according to
Employer
Documents and
Self-Reports
N = 205

Husband has DC
plan according to
Employer
Documents and
Self-Reports
N = 162

Self-Reports
PW [loffl

Wife

Husband

Wife

Earnings
Wealth
and Tenure Quartiies
[log]

0.420"

-0.521"

-0.581"

-0.989"

-0.765"

0.376

-0.151

-0.047

-1.349"

-0.910"

0.425"

-0.465"

-0.507*

-0.931"

-0.682"

0.380"

0.190

0.037

-1.343"

-0.778"

0.420*

-0.529*

-0.525

-0.824"

-0.581

0.461"

0.224

0.063

-1.232"

-0.820"

0.411*

-0.469

-0.487

-0.799"

-0.417

0.456"

0.261

0.067

-1.264"

-0.585

0.343

-0.319

-0.676

-1.356"

-0.662

-

-

0.376

0.159

-0.292

-1.582"

-0.787

v/

—

0.364

-0.152

-0.633

-1.471"

-0.397

-

y/

0.406

0.377

-0.279

-1.800"

-0.434

0.535*

-1.011*

-0.906

-2.113"

-0.083

0.558*

0.003

-0.662

-2.000"

-0.283

0.529

-0.880*

-1.004*

-1.985"

0.200

0.569*

0.381

-0.760

-1.832"

1.414

-0.810

-0.281

0.925

-0.402

1.442

-

-

—
-

V
%/

-

y /

v/

—

0.095

V

y /

-1.197"

-1.087*

—

—

0.075

-1.847"

-1.147*

-0.737

-0.243

-1.100*

-1.025

—

y /

0.863

-0.299

0.212

-1.786"

-1.045*

y /

V

1.968

-0.850

-0.341

-1.695*

-1.227

-

-

1.479

0.003

-0.066

-2.900"

-1.113

2.093

-0.756

-0.197

-1.667*

-1.183

-

1.454

0.079

0.135

-2.912"

-0.937

V/

y/

3.283"

-2.611"

0.694

-1.908

-1.380

-

-

2.428"

-1.661

0.455

-3.146"

-1.055

W/

3.508"

-2.380"

1.105

-2.182

-1.600*

2.437"

-1.082

0.955

-3.642"

-1.234

—

—
V

y /

y /

y /

* Significant at the 10% level.

—Variables not included in regression. All regressions include a constant, age and taste shifters.

**Significant at the 5% level.

^ Variables included in regression.
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Table 4.9 presents the same systematic assessment of the two pension wealth measures in
the context o f the observed real-outcome-equivalent o f P62, that is whether respondents
are observed working or not at age 62 or 63 as a function o f their pension wealth and the
one-year ahead incentive.

The starting sample is about 30% smaller, because not all

respondents are observed reaching age 62 or 63 by the year 2000, the period for which the
most recent HRS data are available. The resulting evidence is not as clear as for P62.
In the simplest regression in the first row o f Table 4.9 all pension wealth measures
are again significant at the 5%-level. However, the signs of the self-reports point in the
opposite direction from what theory predicts. Adding log earnings and tenure as covariates
renders all the coefficients insignificant and not distinguishable from zero. Even restricting
the estimation to DB holders (panels 2,3 and 4) does not yield significant coefficients in the
richest specification of each set.

This could be due to small sample size.

Setting

significance aside in considering the fourth that is the richest specifications in each panel of
regressions, one notes that the estimates on the husband’s pension wealth from the
calculator do not only show the anticipated negative sign but also the increase in absolute
value as the sample gets more carefully selected on the information plan type. For example
moving from panel 3 to panel 4, the estimated effect doubles.

Computation o f the

marginal effect yields a decrease in the probability o f working at age 62 or 63 of 1.0 (2.2)
percentage points in the case of a 1% increase in pension calculator wealth in panel 3 (panel
4). This compares quite closely to the findings for P62. For the self-reports no such
pattern is discernable as their estimated effects fluctuate in sign and values close to zero.
The corresponding pieces of evidence for singles who hold DB plans, which is included in
the Appendix, is more in line with the findings for P62: pension wealth derived firom the
self-reports and the incentive variable from the pension calculator show the signs predicted
by theory and are significant or close to significant.
The interpretation of the evidence for DC plans in Table 4.9 is also limited by small
sample sizes.

The patterns seem similar to those found for DB holders with an

interpretable estimated effect on the husband’s pension wealth derived from the calculator
of the same sign and similar size. Neither the self-reports nor the incentive variable show
robust estimated effects.
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Pension Calculator
Incentive
PW [loffl
Plan Type

No distinction
N = 1170

DB according to
Employer
Documents
N = 598

DB according to
Employer
Documents and
Self-Reports
N = 371
Husband has DB
plan according to
Employer
Documents and
Self-Reports
N = 293
DC according to
Employer
Documents
N = 255 (223 in
regression 2 & 4)^
DC according to
Employer
Documents and
Self-Reports
N = 131 (118 in
regression 2 & 4) ^
Husband has DC
plan according to
Employer Docu
ments and SelfReports; N = 97
(85 in regression 2)^

Respondent H usband

Self-Reports

Wife

H usband

Wife

Earnings
- and Tenure
[log]
-

-

v/

—

-

y /

y/

V

PW [loffl

Wealth
Quartiies

0.038**

-0.065**

-0.074**

0.032**

0.046**

-0.015

-0.015

-0.007

-0.016

-0.005

0.038**

-0.065**

-0.073**

0.032*

0.045**

-0.015

-0.015

-0.005

-0.017

-0.005

0.019

-0.069**

-0.095**

0.029

0.070**

-0.015

-0.028

-0.038

-0.015

0.016

V»

-

0.019

-0.070**

-0.092**

0.029

0.070**

—

V

-0.015

-0.029

-0.035

-0.027

0.017

0.018

-0.085**

-0.097**

0.053*

0.069**

-0.026

-0.042

-0.055

0.006

0.023

0.018

-0.084**

-0.084**

0.050

0.069**

-0.025

-0.042

-0.043

0.006

0.028

0.022

-0.145**

-0.046

0.070*

0.047

—

—

-0.015

-0.085

-0.010

0.033

0.003

y /

—

0.022

-0.157**

-0.041

0.068

0.042

-0.014

-0.089

-0.005

0.034

0.001

0.182**

-0.118**

-0.070*

0.057

0.082**

0.052

-0.095**

-0.020

0.047

0.188**

-0.118**

-0.070*

0.059

-0.094**

0.139*

y /

-

—

-

*/
V

y /

y^

V

—

——

0.056

y /

—

0.063

0.084**

—

V

-0.020

0.053

0.062

-0.127**

-0.099*

0.068

0.126**

-0.396*

-0.109

-0.077

-0.006

0.144*

-0.118**

-0.096

-0.370

-0.098

0.211**

y /

-

—

0.124

y /

—

0.067

0.129**

-

-0.068

-0.004

0.129

y /

V

-0.236**

-0.097

0.145

0.148*

—

-

0.034

-0.010

-0.130

-0.061

0.169*

y /

0.216**

-0.233**

-0.076

0.131

0.133*

—

y /

0.049

-0.001

-0.113

-0.064

0.161*

y/

y/

V

* Significant at the 10% level.
—Variables not included in regression.
All regressions include a constant, age and taste shifters.
**Significant at the 5% level
Variables included in regression.
^ For the deleted observations the outcome is completely determined in the respective econometric models.
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Table 4.10 summarises the results for the framework whether respondents are concerned
about having enough retirement income to get by.

Recall that in this ordered probit

regression a positive coefficient indicates less worry which is the sign theory predicts for the
pension wealth variables.
The crude regression at the top of the table shows only the husband’s self-report as
significant. The sign is the one implied by theory. Adding step-by-step the additional
covariates including earnings, tenure and quartiies of bequeathable wealth does basically not
affect the coefficient on the husband’s self-report o f pension wealth. This description
applies to most panels in Table 4.10. The only exception among DB holders is panel four,
which contains the results for the most selected sample. It shows only one significant
effect, but it has the opposite sign to what theoretical predictions imply. For DC holders
the only deviation from the general pattern is that in the last panel the wife’s pension values
both from the calculator and from the self-reports are strongly significant in addition to the
husband’s self-reports. Furthermore, the magnitudes of the estimated effects are higher for
DC holdings. However the coefficients associated with the wife’s variables derived firom
the pension calculator show the opposite sign. The estimate on the husband’s self-reports
o f DC values shows again the increase in absolute value across panels 5, 6 and 7. This
indicates a reduction in attenuation bias as measurement error in the self-reported pension
values is reduced through increasing restriction of the sample on the variable “plan type”.
Life cycle theory does not make a prediction on the relation o f the incentive with
the dependent variable and the evidence from the estimations is indeed weak and mixed.

Overall the evidence in this framework provides a clear case in favor o f the pension wealth
measure derived from the self-reports.
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Table 4.10: Concerned about Having Enough Income in Retirement^ Married Respondents

Plan Type

Pension Calculator
Incentive
PW riogi
Respondent H usband

No distinction
N = 1681

DB according to
Employer
Documents
N = 853

DB according to
Employer
Documents and
Self-Reports
N = 490
Husband has DB
plan according to
Employer
Documents and
Self-Reports
N = 383
DC according to
Employer
Documents
N = 358

DC according to
Employer
Documents and
Self-Reports
N = 190
Husband has DC
plan according to
Employer
Documents and
Self-Reports
N = 145

Self-Reports
PW [logl

Wife

H usband

Wife

Earnings
Wealth
- and Tenure Quartiies
[log]

0.000

0.003

-0.002

0.036**

0.012

-0.002

-0.009

-0.011

0.033**

0.016

0.000

0.000

-0.007

0.033**

0.008

-0.002

-0.011

-0.015*

0.032**

0.011

-0.001

0.008

0.002

0.026**

0.009

-0.003

0.001

-0.004

0.020*

0.011

«✓

0.000

0.003

-0.003

0.024**

0.002

—

-0.003

-0.002

-0.005

0.021*

0.001

-0.011

-0.001

0.011

0.030**

0.014

-0.015*

-0.006

0.009

0.021

0.015

-0.011

-0.008

0.009

0.033**

0.007

-0.016*

-0.012

0.009

0.025*

0.006

-0.012

-0.007

0.003

0.014

0.025

-0.015

-0.028

0.005

-0.015

0.026

-0.011

-0.016

0.008

0.008

0.015

-0.015

-0.039**

0.009

-0.017

0.017

V

-0.029

0.004

-0.024

0.055**

0.030*

—

—

-0.042

-0.006

-0.024

0.056**

0.029

-0.031

0.001

-0.027

0.054**

0.027

-

v'

-0.039

-0.011

-0.031

0.058**

0.026

-0.018

-0.010

-0.012

0.055**

0.025

0.002

-0.032

-0.034

0.070**

0.042

-0.015

-0.022

-0.017

0.061**

0.022

__

0.011

-0.046*

-0.042

0.081**

0.038

v'

V

-0.014

-0.017

-0.094**

0.108**

0.101**

0.008

-0.058

-0.100**

0.131**

0.100**

V

—

-0.015

-0.025

-0.106**

0.113**

0.109**

0.008

-0.076*

-0.114**

0.144**

0d07**

* Significant at the 10% level.
** Significant at the 5% level.

—

v'

«/

v'

>/
/
0/

V*

V

V»

__

—

-

V/

~ Variables not included in regression. All regressions include a constant, age and taste shifters.
Variables included in regression.
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IV

Conclusions and Future Work

In this chapter I have investigated and contrasted the empirical validity o f the two HRS
pension wealth measures, one derived from the self-reports and one derived using the HRS
pension calculator. The descriptive statistics show clearly the importance o f including
pension wealth measures in empirical analysis in the context o f the life-cycle model.
Researchers interested in doing so using the HRS have to choose which one to use or
possibly even decide for both. To my knowledge there has not been any systematic study
available that analyzes the validity of these two measures. The construction o f the data is
complex, as I have shown in Chapter 3. There are three very important findings that are
relevant to the research community at large that considers using these data:
1. Using the pension calculator plan values in a straightforward way as one would use
any other HRS variable may lead to significant estimates on the pension variables,
but these coefficients are most likely misleading as they are probably picking up the
effects of wealth, tenure and/or earnings,

2. Comparing the empirical validity of the two measures the self-reports dominate
both for DB and for DC plans in almost all frameworks.
Some caution is, however, also in order for the self-reports: data quality of the selfreports suffers substantially if the respondent errs on the plan type. The employerdocuments help in identifying the clean cases, but restricting ones analysis to these
cases leads to very small sample sizes.
There are certainly other conceivable ways o f crosschecking the accuracy o f plan
type in the self-reports. One would be to check the same information across different
waves o f the HRS self-reports.

Especially for people who are observed to retire in

subsequent waves the knowledge right at retirement is likely to be most accurate among aU
self-reports for that particular individual.
3. In modelling the timing of retirement it is important to control for incentives
associated with continued work. Even a relatively simple measure that summarizes
the incentive of one additional working year derived from the pension calculator
captures the incentive quite well for most people. O f course more sophisticated
and more forward-looking measures are conceivable and the accrual profiles from
the pension calculator allow constructing these while this would be hard to do with
the self-reports.
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Note that the pension calculator data for DB plans could be substantially improved
by using earnings histories in the computations, taken for example from Social Security
earnings records. The default settings of the pension calculator impute earnings histories
from one single observation. To users it would be of great value if pension calculator data
were made available that were computed integrating earnings histories rather than every
user having to embark on such a large project.

Later in 2003 a new version of the pension calculator will become available. In
contrast to the existing pension calculator, which I have used in this study and which is a
black box, the new version will be in Visual Basic. The code will be accessible to users
enabling researchers to modify and study assumptions. This opens the possibility that
future pension calculator data wiU be of higher quality. However, the greatest impediment
for constructing reliable data using the employer-provided information remains: the lack o f
individual-specific input data.
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Subjective Probability o f Working Beyond Age 62, Singles

Plan Type

No distinction
N = 519

DB according
to Employer
Documents
N = 272

DB according
to Employer
Documents
and SelfReports
N = 155
DC according
to Employer
Documents
N = 97

Value of working
another year from
Pension Calculator
[log]

PW derived
from Pension
Calculator
[log]

PW derived
from SelfReports
[log]

0.820"

-2.113"

-2.577"

0.622

-0.342

-1.783

0.763*

-2.104"

-1.974*

0.545

-0.288

-1.107

0.421
0.248

-1.962"
1.278

-3.889"
-3.687"

0.380

-1.946"

-3.204*

0.198

1.302

-2.942

-0.138

-1.206

-4.236

-0.259

2.540

-2.837

-0.173

-1.100

-3.169

-0.313

2.857*

-1.690

5.405"
2.933

-5.151"
-2.755

2.101
0.786

5.143*

-4.772"

2.555

s/

1.388

-0.751

1.293

s/

-6.373*

5.415

-3.489

3.404

-7.132"

8.194"

-3.946

6.071

DC according
7.429"
to Employer
5.209
Documents
and Self6.134"
Reports
3.041
N = 49
* Significant at the 10% level.
**Significant at the 5% level
—Variables not included in regression.
Variables included in regression.

Earnings
and
Tenure
[log]

W ealth
Quartiles

V

v'

All regressions include a constant, age and taste shifters.
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Subjective Probability of Working Beyond Age 62y Married Males

P la n T y p e

N o distinction
N = 1082

DB according
to Employer
Documents
N = 541

DB according
to Employer
Documents
and SelfReports
N = 303
DC according
to Employer
Documents
N = 239

DC according
to Employer
Documents
and SelfReports
N = 128

V alu e o f w o rk in g
a n o th e r y e a r from
P e n s io n C a lc u la to r

P W d eriv e d
fro m P e n s io n
C a lc u la to r

P W d eriv ed
fro m SelfR e p o rts

E a rn in g s
and
T e n u re

[log]

[log]

[log]

p °g ]

0.556”

-1.217”

-3.920”

0.418”

-0.172

-4.152”

>/

0.565”

-1.183”

-3.850”

—

v'

0.425”

-0.039

-4.060”

>/

y/

0.544”
0.537”

-1.366”
-0.146

-3.265”

——

—

-3.734”

✓

—

0.542”

-1.298”

-3.113”

—

v*

0.539”

0.058

-3.607”

0.436

-1.172

-3.987

—

—

0.458

-0.955

-5.131”

0.440

-0.897

-3.877”

0.470

-0.399

-5.247”

3.780”
1.663

-2.884”
-1.326

-2.760*
-3.366”

3.922”

-2.788”

-3.034”

1.681

-1.129

-3.720”

4.637

-4.131

-1.089

1.041

-1.481

-2.323

5.309”

-4.132”

-1.401

1.081

-1.078

-2.900*

* Significant at the 10% level.
**Significant at the 5% level.
—Variables not included in regression.
^ Variables included in regression.

W ealth
Q u a rtiles
. .

—

—

—

—
—

—

—
—

——

>/

AU regressions include a constant, age and. taste shifters.

Note: In view of the fact that wives’ pensions tend to be a lot less important in magnitude than
the pensions of the husband, I have omitted the spouse variables from these regressions; this
strategy also avoids the ambiguity of the concordance o f plan type between spouse’s selfreports and spouse’s employer documents.
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Actual Observed Outcome of Respondents in Subsequent HRS Waves:

Plan Type

No distinction
N = 323

DB according
to Employer
Documents
N = 177

DB according
to Employer
Documents
and SelfReports
N = 120
DC according
to Employer
Documents
N = 52

DC according
to Employer
Documents
and SelfReports
N = 27

Value of w orking
another year from
Pension Calculator
[log]

PW derived
from Pension
Calculator
[log]

PW derived
from SelfReports
[log]

0.140"

-0.184"

0.064

0.046

-0.021

0.001

0.143"

-0.202"

0.046

0.048

-0.038

-0.024

0.117"
0.050

-0.104"
0.070

0.025
-0.145*

0.112"

-0.116"

0.011

0.050

0.065

-0.159*

0.150"

-0.114"

0.042

0.084*

0.059

-0.107

0.145"

-0.123"

0.032

0.082*

0.055

-0.122

0.410*
0.340

-0.602"
-0.091

0.287
0.443

0.477"

-0.711"

0.289

0.311

-0.200

0.537

6.844

-6.270

3.327

n /a

n /a

n /a

4.326

-5.017

2.176

n /a

* Significant at the 10% level.
**Significant at the 5% level.
—Variables not included in regression.
^ Variables included in regression.

n /a

n /a

Earnings
and
Tenure
[log]

—

W ealth
Quartiles

v '

V»

--

——

—
y /

—

—
—

y /

——

-

-

y /

y /

—

y /

y /

All regressions include a constant, age and taste shifters,
n /a Too few observations to estimate the model; some
observations had to be dropped because they are
perfecdy determined.
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Actual Observed Outcome of Respondents in Subsequent HRS Waves:

Plan Type

No distinction
N = 708

DB according
to Employer
Documents
N = 365

DB according
to Employer
Documents
and SelfReports
N = 226
DC according
to Employer
Documents
N = 147

Value of w orking
another year from
Pension Calculator
[log]

PW derived
from Pension
Calculator
[log]

PW derived
from SelfReports
[log]

0.029"

-0.120"

0.093"

-0.012

-0.010

0.035

0.029"

-0.124"

0.090"

-0.012

-0.009

0.036

0.007
-0.015

-0.112"
-0.038

0.098"
0.043

0.006

-0.126"

0.091"

-0.015

-0.049

0.035

0.002

-0.141"

0.082*

-0.024

-0.088

0.043

0.001

-0.159"

0.074

-0.026

-0.095

0.031

0.350"
0.205*

-0.326"
-0.225*

0.120
0.100

0.358"

-0.332"

0.123

-0.152

0.024

0.235

-0.281"

0.200

-0.311

0.210

-0.000

0.271

-0.284"

0.204

-0.151

0.183

0.006

126: 0.150
DC according
to Employer
Documents
and SelfReports
N = 62-72

Significant at the 10% level.
**Significant at the 5% level.
—Variables not included in regression.
Variables included in regression.

Earnings
and
Tenure
[log]

W ealth
Q uartiles

—

—

v'

——

—

-

—

—

V

«/

—

—

—

V

V»

All regressions include a constant, age and taste shifters.

Note: In view of the fact that wives’ pensions tend to be a lot less important in magnitude than
the pensions of the husband, I have omitted the spouse variables from these regressions; this
strategy also avoids the ambiguity of the concordance o f plan type between spouse’s self-reports
and spouse’s employer documents.
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Expectations about Income in Retirement:

P la n T y p e

No distinction
N = 520

DB according
to Employer
Documents
N = 270

DB according
to Employer
Documents
and SelfReports
N = 156
DC according
to Employer
Documents
N = 97

D C according
to E m p lo y er
D o cu m en ts
and SelfR eports

V alu e o f w o rk in g
a n o th e r y e a r fro m
P e n s io n C a lc u la to r

P W d eriv ed
fro m P e n s io n
C alcu lato r

P W deriv ed
fro m SelfR e p o rts

E a rn in g s
and
T e n u re

[log]

[log]

[log]

[log]

0.017

0.025*

o .io r

0.013

0.007

0.053*

0.021*

0.021

0.078**

0.017

0.000

0.036

0.025*
0.019

0.022
-0.009

0.124**
0.052

0.029**

0.017

0.084*

0.024*

-0.019

0.024

0.024

0.057**

0.122**

0.020

0.039

0.071

0.026

0.048*

0.103*

0.022

0.015

0.051

0.046
no conv.

0.057
no conv.

0.102
no conv.

0.042

0.044

0.095

no conv.

no conv.

no conv.

0.062

-0.013

0.181*

-0.014

0.011

0.014

0.091

-0.003

0.119

W e alth
Q u a rtile s

—
>/
—

—
—

—

-

—
—

—

—

—

—

v'

—

—
—

N = 48
Significant at the 10% level.
**Significant at the 5% level.
—Variables not included in regression.
Variables included in regression.

All regressions include a constant, age and taste shifters.
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Expectations about Income in Retirement:

P la n T y p e

No distinction
N = 972

DB according
to Employer
Documents
N = 491

DB according
to Employer
Documents
and SelfReports
N = 283
DC according
to Employer
Documents
N = 210

D C according
to E m ployer
D ocum ents
and SelfR eports
N = 109

V alu e o f w o rk in g
a n o th e r y e a r from
P e n s io n C a lc u la to r

P W d eriv ed
fro m P e n s io n
C a lc u la to r

P W d eriv ed
fro m SelfR e p o rts

E a rn in g s
and
T e n u re

[log]

[log]

[log]

[log]

0.002

0.012

0.056”

0.005

-0.008

0.043”

V/

-

0.002

0.003

0.042”

-

V/

0.004

-0.016

0.035*

0.004
0.004

0.015
0.009

0.030
0.000

—

—

V/

—

0.005

0.003

0.012

—

V

0.004

-0.005

-0.009

-0.007

0.003

0.024

-0.008

-0.016

-0.024

-0.006

-0.009

0.017

—

y/

-0.008

-0.028

-0.025

v/

y/

-0.127”
-0.118”

0.068”
0.055

0.085”
0.078*

—

-

-0.136”

0.070”

0.083”

—

-0.175”

0.097”

0.086*

-0.087

0.041

0.100*

-0.004

-0.037

0.113*

-0.110

0.041

0.110*

-0.009

-0.054

0.137”

Significant at the 10% level.
**Significant at the 5% level.
—Variables not included in regression.
Variables included in regression.

W ealth
Q u a rtiles
..

V

s/

-

—
-

—
>/
V»

—

—
—

—

All regressions include a constant, age and taste shifters.

Note: In view of the fact that wives* pensions tend to be a lot less important in magnitude than the
pensions of the husband, I have omitted the spouse variables from these regressions; this strategy
also avoids the ambiguity of the concordance of plan type between spouse’s self-reports and
spouse’s employer documents.
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