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Abstract

In this paper we examine the relationship between age and savings in the UK
using data from the Family Expenditure Survey over the period 1969-1998. We ad-
dress two unresolved problems with cohort methods of estimating age-saving profiles:
the potential sample selection problem encountered when analysing household-level
savings; and the mismeasurement of pension income. The first is resolved by deriving
and analysing individual savings rates; the second is resolved by calculating the ‘in-
terest component’ of pension income. We derive a savings-age profile which is much
more consistent with the life-cycle model: in particular, the saving rate rises to a
peak in middle age and is generally negative in retirement.
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1 Introduction

In this paper we examine the relationship between age and savings using
data from the UK Family Expenditure Survey (FES) over the period 1969-
1998. Blundell et al. (1994) and Attanasio and Weber (1993) have shown
that, after controlling for demographics in preferences and nonseparabilities
with labour supply, it is possible to explain observed consumption profiles
for working-age households. However, the savings behaviour of the elderly
has been more problematic: in particular the savings rates of the retired are
generally found to be positive whereas the life-cycle model suggests that the
retired will dissave; and, at least in the case of the UK, the savings rates of
households tend to rise with the age of the household head (Attanasio and
Banks (1998)).

A number of explanations have been suggested in the recent literature
for the observed age-savings profiles of the elderly. Börsh-Supan and Stahl
(1991), for example, argue that the marginal utility of consumption falls
significantly after the age of 70, so the elderly accumulate more during re-
tirement than the simple life-cycle model implies.1 Weil (1994) stresses
inter-vivos transfers and the bequest motive as possible reasons for high
savings amongst the elderly. Attanasio and Hoynes (1995) suggest that be-
cause longevity and wealth are positively correlated, older age groups are
increasingly populated by the richer (and higher-saving) households. Deaton
and Paxson (2000) suggest that those with especially high savings propensi-
ties are likely to survive longer as separate households and not be obliged to
live within households headed by their children or move to non-household
institutions; hence the surviving households with elderly heads will tend to
be those with above-average propensities to save. Banks et al (1998) sug-
gest that consumption falls around the age of retirement on the ‘arrival of
new and unfavourable information at retirement’ (p.770). Miles (1999) at-
tributes part of the measured high savings rates amongst the elderly to the
mismeasurement of pension income, as do Bosworth et al (1991).

In our exploration of the relationship between savings and age we touch
on some of these themes but primarily we address the two ‘major unresolved
problems with cohort methods of estimating age-saving profiles’ (Deaton
and Paxson (2000)). The first is that the life-cycle model is cast in terms of
the individual whereas the data are generally available only at the household
level and many studies, for the lack of anything better, treat the household as
an individual whose age is that of the household head. As suggested above,
this practice may pose special problems for the analysis of the behaviour
of the elderly: those who, compared with others in their cohort, have a
low propensity to save are more likely, when they become elderly, to be
obliged to live with their children or in non-household institutions. In the

1They offer support for this view using West German data.
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latter case they will not be sampled (at least, not in the UK FES); in the
former case their behaviour will be attributed to the (younger) head of the
household in which they live. As a result, households with elderly heads
appearing in the survey are more likely to be those with a high savings
propensity. To overcome this potentially serious sample-selection problem
we use techniques designed to extract from household data information on
the savings behaviour of individuals.

The second unresolved problem is the mismeasurement of pension in-
come. Most measures misclassify as income that component of pensions
that comes from running down the underlying asset, with the result that
saving is overstated among the elderly. We derive an adjustment factor
based on survivorship rates and assumptions about real interest rates and
expected inflation that allows us to estimate the pure income component of
total pension income.

Our main findings are the following. First, the use of household-level
data does introduce some distortion into the UK age-savings profile: in par-
ticular it dampens life-cycle variations in the savings rate, exaggerating the
rate in early adulthood and post-retirement ages whilst underestimating it
in the 45 to 60 age group; however, in both household and individual ap-
proaches the savings rates of the elderly are both positive and rising with
age. Secondly, once adjustments are made to the measurement of pension
income, a savings-age profile emerges which is much more consistent with
the life-cycle model: in particular, the saving rate rises to a peak in middle
age and is generally negative in retirement. Thirdly, we find that the use of
regression methods to extract estimates of individual income and consump-
tion from household data is potentially misleading: in our own case the
incomes of the very young and old are underestimated whilst the incomes
of young to middle-aged adults are overestimated.

The paper is in four further sections. In the first we briefly present our
theoretical framework; in the second, we present evidence on the relation-
ship between the savings rate and age when the household is treated as an
individual whose age is that of the household head; in the third we derive
estimates of individual savings rates from household data and estimate the
relationship between age and individual savings rates; and in the fourth we
re-estimate the relationship between savings and age after making the ad-
justment to total pension income mentioned above. There is finally a brief
set of conclusions.

2 The Life-Cycle Framework

We adopt a simple life-cycle framework in which consumption by individual
i at age a, cia, is assumed to be proportional to his or her lifetime resources,
Wi. The individual’s labour income at age a can also be written as pro-
portional to lifetime resources. The lifetime budget constraint - the present
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value of consumption must equal the present value of earnings and assets -
and the process by which assets evolve allows yia, total income (the sum of
labour and asset income), to be expressed as an age-determined proportion
of lifetime resources. The ratio of an individual’s savings to income is then
simply a function of age: the terms in lifetime resources in the consumption
and income relationships cancel out. Formally:

cia = fi (a)Wi (1)

yia = hi (a)Wi (2)

where fi (a) and hi (a) are the age-determined proportions of lifetime re-
sources which individual i respectively consumes or receives as income when
aged a.

Defining an individual’s savings rate as the log of income minus the log
of consumption gives:

ln yia − ln cia = θi (a) (3)

where θi (a) ≡ lnhi (a)− ln fi (a).
From equation (1) the average log of the consumption of all individuals

aged a who were born in year b is:

ln cab = ln f (a) + lnWb (4)

where ln f (a) is the average log of the proportion of their life-time resources
consumed by individuals aged a; and lnWb is the average log of the lifetime
resources of this particular cohort of individuals.

A similar expression for the average log of the income of all individuals
aged a who were born in year b can be written:

ln yab = lnh (a) + lnWb (5)

From equations (4) and (5) we can derive the following expression for
the average savings rate of individuals aged a born in year b:

ln yab − ln cab = lnh (a)− ln f(a) ≡ θ(a) (6)

Note that this savings profile is predicted to be independent of the ‘cohort
effect’ - the log of the life-time resources of individuals born in year b.2

2 In equation (5) we make the explicit assumption that cohort membership does not
affect the income/age profile. However there is nothing in theory to prevent the patterns
of labour income over the life cycle varying by cohort and this will mean that lnh (a) and
θ(a) will also vary by cohort.
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3 Estimation using household data

The life-cycle model sketched above is cast in terms of an individual, yet
most surveys provide consumption and income data only at the household
level. Furthermore, since most household surveys themselves are not true
panels - they sample different households over time - many studies construct
‘pseudo-panels’ by taking sample means of households over time. Consump-
tion, income and savings profiles are then estimated from regressions which
use as the dependent variable observations on the mean consumption, in-
come and savings rates of all households with a head of a particular age and
date of birth. These regressions typically also control for variables such as
household size and demographic composition (such as the number of chil-
dren) by including these as additional regressors.

In the case of the savings rate a typical regression (omitting any addi-
tional control variables) is:

ln y − ln c = Da (αy − αc) +D
b
³
γy − γc

´
+ (uy − uc) (7)

where Da and Db are matrices of age and year of birth (cohort) dummies;
αy and γy are the age and cohort effects for income; αc and γc are the age
and cohort effects for consumption; uy and uc are the error terms in the
income and consumption regressions respectively; ln y and ln c are stacked
vectors of the average log of income and consumption respectively of each
age and cohort group.

With the savings rate as the dependent variable, only the combined
effects of αy and γy or αc and γc, are identified. Furthermore, if the as-
sumptions of the simple life-cycle model were valid, then there should be no
cohort effects since γy and γc should be the same. We present the savings-
age profiles derived from estimates of equation (7) below but first we briefly
describe our data.

3.1 Data

Our data are derived from the Family Expenditure Survey (FES), an annual
cross-section survey of around 7,000 UK households (a sample of around one
in 3,000 UK households) which has been extensively used in the analysis of
consumption behaviour.3 The FES is a voluntary survey with a response rate

3Notable recent examples are Banks et al. (1998), Paxson (1996) and Deaton and
Paxson (1997). The FES has been extensively researched as it is considered sufficiently
accurate for the analysis of consumption and savings. Atkinson and Micklewright (1983)
suggest that there is little evidence of under-reporting in the income series, with the
exception of investment income. Attanasio and Weber (1993) have more recently suggested
that for consumption, ‘under-reporting is noticeable only on alcohol, a relatively small
item. Expenditure on other items is thought to be accurately recorded, thanks to the
careful sampling design’ (p. 633).
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of around 70%, collecting detailed information on household and individual
consumption and income, and on household and individual characteristics.
Until 1993 the data were released on a calendar year basis; since then the
data are organised by financial year. Our source allows us to derive 30
consecutive calendar years of household and individual data from 1969 to
1998.

The measure of household income we use in this study is defined in
the FES as ‘normal gross income, excluding tax and National Insurance
contributions but including income in kind’. It therefore includes private
pension contributions but it excludes ‘contributions’ to the state-funded
pension scheme, which we treat in the same way as income tax.

Importantly for what follows, the FES provides details of the income of
each individual in the household, which permits us to calculate each individ-
ual’s income on the same basis as household income, i.e. normal gross income
excluding tax and National Insurance contributions but including income in
kind. Household-level income that is not directly attributable to individ-
uals (for example, rental income and some income in kind)4 is assigned in
the FES to the household head. We attribute such ‘common’ income to all
income-recipients within the household in proportion to their share in other
income components, though adopting the FES approach does not materi-
ally affect the conclusions we reach in this paper. Income from non-state
pensions and annuities are separately identified as an income source which
allows us to make the adjustment to pension income which we explain in
more detail below.

The definition of household consumption we use is total expenditure by
household members. Calculating individual consumption is more problem-
atic since much consumption is organised at the household level (e.g. hous-
ing, utilities, household durable goods, food for consumption within the
home etc.) and such spending cannot easily be attributed to individuals,
even where the individual who made the expenditure is identified. Because
of this, we use regression methods to calculate, from the household data
on consumption, the average consumption of individuals of each age and
cohort. We explain this approach in more detail below.

Other variables retrieved from the FES are: the number of children
(defined as those aged 17 years and under) in the household; the number
of adults in the household; and the ages of the household head and other
household members.

4Such income is a minor component of total household income.
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3.2 Results

Figure 1 shows, for the age groups 25 to 80, the relationship between age
and the savings rate predicted by two estimates of equation (7).5 In both we
allow for the demographic characteristics of the household by including the
number of adults and the number of children in the household as additional
regressors. In one we allow for cohort and year effects;6 in the other we
exclude the cohort effects. The profiles shown in Figure 1 are for a household
consisting of two adults and one child and, where relevant, for a household
head born in 1953.

Neither set of results suggests the relationship between age and the sav-
ings rate expected from the simple life-cycle framework described in section
2: in particular the savings rate is positive and increasing in old age; there is
at best only mild evidence that the savings rate is especially high in middle
age; and an F -test on the significance of cohort dummies strongly rejects
the null hypothesis that they are jointly zero.7 However, there are a number
of problems with this approach to estimating the relationship between the
savings rate and age. The concept of ‘head of household’ is a contrived,
arbitrary and an increasingly anachronistic one (see Presser (1999)). There
is also the possibility of selection bias mentioned earlier: there is evidence
that elderly people prefer to live independently but those who have failed to
save in their early years may be unable to do so and be obliged to live either
in other households (for example with their children) or in non-household
institutions; they will therefore either not appear in the survey at all (since
individuals in non-household institutions are not sampled in the FES), or
not appear as household heads.8 The elderly who do appear in the sample
as household heads will tend to be those with a higher propensity to save.

5 In all our results we defined the final age group as those aged 80 and over since the
number of household heads/individuals in each yearly age group above 80 becomes very
small. Our choice of the lowest age group was similarly determined by our desire to have
a minimum cell size of 60.

6Year effects were captured by including a set of T − 2 year dummies defined from
t = 3, ..., T as d∗t = dt − (t− 1)d2 − (t− 2)d1where dt is equal to one if the year is t and is
zero otherwise. See Deaton (1997). Estimation of equation (7) using household-level data
was by weighted least squares. The weights are inversely proportional to the standard
deviation of the cohort means of each variable. Weighted and unweighted regressions
produced very similar results.

7The F -value of the null hypothesis that the cohort effects were zero was 3.116 which
is distributed as F (79, 1540). We discuss possible reasons for the significance of cohort
effects in section 4.

8 In our data, the average age of the head of house of individuals aged 70 years and
over is below the age of the individual, though the difference is markedly smaller than
that reported by Deaton and Paxson (2000) for the cases of Taiwan and Thailand. This
is to be expected given the importance of the extended family in those countries.
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4 Estimating individual effects from household data

To overcome some of these problems we use an approach adopted in a similar
context by Deaton and Paxson (2000)9 which allows us to extract estimates
of individual income (and consumption) from a time series of household
surveys by regressing household income, yht, (or consumption cht) in year t,
on naht, the number of people in the household in each possible age group in
year t, where a indexes age groups 1 to A, the maximum age of household
members. The coefficient estimated on the number in each age group is
interpreted as the average contribution to income (or consumption) made
by people of that age in year t. More formally, as an identity we can write
the income of household h as:

yht ≡
AX
a=1

nahtβaht (8)

where A is the maximum age in the sample; and where βaht (from equa-
tion (2)) equals hh (a)Wht−a - the average contribution (for this particular
household) to this household’s income of people aged a born in year t− a.

Write βaht = βat+ εaht where βat is the average contribution (across all
households) to household income of individuals aged a in year t, and εaht is
interpreted as a deviation from this mean peculiar to household h in period
t. It follows that we can write:

yht =
AX
a=1

nahtβat + ηht (9)

where ηht ≡
PA
a=1 nahtεaht. The average contribution of those aged a in

period t is identified as the coefficient estimated on naht. This estimate will
be unbiased if there is no correlation between naht and the error term and
this requires that E (njhtεiht) = 0 for all j and i. We discuss the likely failure
of this assumption below. The estimated value of each βat is an estimate of
h(a)Wt−a, i.e. the average contribution to income of someone aged a born
in period t − a. It clearly combines the average age effect, h (a), and the
average cohort effect Wt−a. To disentangle the two one can take logs of the
estimates of βat and regress them on age and cohort dummies.10 The same
method can be used to derive an estimate of the average contribution each
age group and cohort makes to household consumption.

9The approach we adopt has also been used recently by Chesher (1997, 1998) when
analysing individual nutrient intake. For earlier applications to consumer behaviour see
Mankiw and Weil (1989) and Weil (1994).
10Note that this procedure differs from that adopted in section 3 where we took means

across households of log income and consumption. Here we take logs of mean income and
consumption.
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An attractive feature of this approach is that it should reduce the sample-
selection bias mentioned above which might result from the low-saving el-
derly ‘disappearing’ from the sample as they cease to be household heads.
To the extent that this sub-group have not been ‘institutionalised’ but live
with their children or in other households their behaviour will still contribute
to the estimate of the relevant βat and hence this term will not be so dom-
inated by those with an especially high propensity to save. The obvious
weakness of this approach is its failure to model household formation: it
treats households as arbitrary collections of individuals. Following Deaton
and Paxson (2000), we adopt this approach as ‘a first step away from the
household version of the model, which we hope will serve as a base from
which to make further exploration’ (p. 219).

As mentioned above, it is possible to obtain from the FES a direct ob-
servation on the income of each member of each household and hence the
average income of each age group in each year and so, at least in the case
of income, the approach we have just described is unnecessary. However
the observation of individual incomes does allow us to check the validity of
the approach by comparing the regression coefficients βat with the sample
means of individual incomes. We estimate equation (9) across households
in the FES for each year between 1969 and 1998 and compare the estimates
with the known mean incomes of individuals by age. We present in Figure
2 the averages of both series over the whole period - the actual series is
given by the bold continuous line. Three features stand out: first, using
the regression method we obtain negative estimates for the mean incomes
of individuals less than 15 years old, whereas in fact their incomes were zero
(or close to zero).11 Secondly, the regression method over-states the incomes
of individuals in the child-bearing ages, 20-45 years. Thirdly the regression
method underestimates the incomes of the elderly - by around 8-10% in the
over-60 year age groups. The fact that the regression bias is strongly associ-
ated with age is of particular concern given our aim of deriving age profiles
for income, consumption and savings.

One reason for this bias may lie in the fact that the numbers of in-
dividuals within the household by age is not independent of the residual
in equation (9). For example, the presence of children in the household
may prevent one parent from working full time and hence lower household
income. There may, of course, be other mechanisms which work in the op-
posite direction: for example households that are richer than average may
have more children, leading to a positive correlation with the error term.
The downward bias in the estimates of the incomes of elderly individuals is
more difficult to explain. If richer households are more likely to place their
11Deaton and Paxson, in their analysis of Taiwanese and Thai households, also obtain

negative income (and consumption) estimates for children and this forced them to use
procedures that avoided the need to take logarithms of negative numbers (see Deaton and
Paxson (2000), p. 220).
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elderly relatives in institutional care, we may observe more elderly members
of poorer households and this may explain the observed bias. Again other
mechanisms may also be at work which invalidate the assumption that the
regressors in equation (9) are independent of the error.

In theory it would be possible to overcome the endogeneity of the naht
terms by adopting an appropriate estimation technique such as instrumental
variables, but the lack of suitable instruments prevented us from adopting
this particular approach. The first two problems of the regression method
are easily overcome by omitting the numbers of children from equation (9),12

and this improves the accuracy of the regression approach significantly as is
clear from the dashed line in Figure 2. However, the estimates of incomes of
those over 60 years old are still seriously underestimated by the regression
method.

Since we can directly observe actual individual income, the problems as-
sociated with the regression method are not directly relevant in the case of
income, but they may also apply to our estimates of individual consumption
where we are obliged to use the regression approach. We therefore estimate
the consumption equivalent of equation (9) by including only those aged 16
and above, since we believe it highly likely that the residual in the consump-
tion equation is also likely to be correlated with the number of children. Our
approach implies that we treat consumption as something only adults do;
they may choose to consume ‘child-related’ goods instead of ‘adult’ goods,
but we assume that total consumption by individuals is unaffected by the
presence of children. However, using the regression approach, we may still
underestimate the consumption of the elderly - and therefore overestimate
their savings - if the mechanisms that distort the estimated income profiles
also apply to consumption.13 As an initial attempt to address this potential
bias we adjusted our estimates of the contribution to household consumption
of each age group by the (across-years average) ratio of the known actual
to predicted contribution of each age group to household income. In what
follows, we report results based on ‘corrected’ and ‘uncorrected’ individual
consumption coefficients.

4.1 Results

Corresponding to the corrected and uncorrected individual consumption
measures we derive two measures of the savings rate: the first uses actual
individual income averages for each age and cohort group and the associ-
ated uncorrected consumption coefficients; the second uses the same income

12That is restricting βat = 0 for a = 1, 2, ..., 15.
13For example, if the income estimates of the elderly are biased because poorer house-

holds are more likely to have elderly parent members, we would expect the estimated
consumption of the elderly to be similarly biased. However there may be mechanisms at
work in household formation that apply to income but not consumption.
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figures but the associated corrected consumption coefficients14. The age pro-
files are obtained as the coefficients on age dummies in regressions that also
include cohort and year dummies. Figure 3 shows from ages 20 to 80 the
relationship between the savings rate and age for those born in 1953.15

Again, the relationships between the savings rate and age shown in Fig-
ure 3 are not entirely consistent with the life-cycle model. In particular
both measures of individual savings show a sharp upward movement in the
savings rate at around the age of retirement whereas the life-cycle model
suggests a fall - indeed even a negative value for the savings rate in retire-
ment. The estimates based on corrected consumption suggest that for this
particular cohort an individual’s saving rate will increase from around 3.5%
when he or she is aged 65 years to around 30% when aged 80. However, the
savings-age profile based on the corrected consumption series has, at least
over the age range 20-60, the pronounced ‘hump-shape’ usually predicted
by life-cycle models.

Figure 4 highlights the differences between the savings-age profile esti-
mated using household data and that derived from individual observations.
The main effects are: the household approach tends to dampen the profile,
particularly over the age groups 25-60; the individual profile is closer to the
standard life-cycle model, at least up to the age of 65 with the savings rate
rising to a peak at around 50 and then declining; in both cases however, the
savings rate of the elderly is consistently positive and generally rising with
age, contrary to the life-cycle model predictions.

5 Pension income adjustment

The fact that a significant proportion of the working population save for their
retirement through non-state pension funds leads to two measurement prob-
lems that may well seriously distort the true relationship between savings
and age: specifically, savings during working life are underestimated whilst
savings during retirement are overestimated. The savings of those who con-
tribute to pension funds whilst working are likely to be underestimated for
two reasons: first, in household surveys such as the FES, employer contribu-
14The consumption estimates we derive for each age and year (i.e. the coefficient esti-

mates in equation (9), with consumption as the dependent variable) are estimates of the
arithmetic means, whereas in equation (4) the dependent variable is strictly the average
log of consumption. To ensure consistency, we measure savings below as the difference
between the log of mean income and the log of mean consumption.
15We exclude the earlier age group because their age effects are erratic and would

dominate the graph. The age profiles estimated from regressions without cohort and year
dummies were similar to those in Figure 3: most notably the rise in the savings rate
amongst the elderly was still pronounced. The year and cohort dummies were statistically
significant: the F values are 2.114 and 4.136 for the cohort and year dummies respectively,
distributed as F (93, 1764) and F (28, 1764). We therefore report results derived from
regressions including all dummies.
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tions to an employee’s pension are not recorded and therefore not included in
the calculation of an individual’s income (or therefore saving); secondly, the
interest on the current value of an individual’s pension fund is not imputed
as income to the individual and so, again, individual income and savings
are underestimated for workers who are saving via pension funds. For both
these reasons the data from household surveys will underestimate the sav-
ings rate of working individuals. Our data do not permit us to measure or
estimate the employers’ pension contributions nor impute to individuals the
interest income from the current value of their pension fund, and so we can
do little but recognise that our data are likely to underestimate the savings
rates of the working population.

The second measurement problem specifically affects the elderly and sug-
gests that their savings rate is likely to be overestimated. It arises because
of the convention of treating the entire income received by a retired person
from an annuity or pension fund as income, whereas that component of the
payment to the individual which is attributable to the running down of the
underlying asset should be viewed as dissaving.16 We attempt to correct for
this potentially serious overestimate of retirement income by making mak-
ing an adjustment to reported non-state pension and annuity income. In
effect we replace the reported figure with our estimate of the pure interest
income from pensions and present a set of results based on that measure of
pension income. To do this we first calculate the present value of an annuity
stream to an individual j years into retirement with known probabilities of
surviving each subsequent period. We then treat the rate of interest times
this present value as the interest income from the annuity. More formally,
assume an individual who buys an annuity which promises to pay the sum
P [1 + γπ]i at the end of period t + i for i ≥ 0, where P is some given
nominal sum,17 π is the (assumed constant) rate of inflation, and γ is the
degree of inflation indexation. Let ft+j represent the probability that this
individual will be alive at the end of period t + j given that he or she is
alive at the beginning of that period. At the beginning of period t + j the
nominal present value of this income stream will be:

NPVt+j =
P [1 + γπ]j+1 ft+j

1 + rn
+
P [1 + γπ]j+2 ft+j.ft+j+1

[1 + rn]2
+

16Bosworth et al (1991) attempt to correct for these distortions using US data. They
adjust the incomes of those in employment by estimates of the employer pension contri-
butions plus imputed interest income but they appear to exclude all pension payments
during retirement (p.203). Applying these adjustments, the savings rates of those in the
45-64 age group in 1982-85 are estimated to be 15.2% (compared with 13% unadjusted)
and the savngs rate of those over 64 is -3.9% (compared with 11.5% unadjusted).
17Some annuities are ‘backloaded’ so the nominal payments, though not strictly indexed,

are tilted to give a greater share of payments in later years.
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P [1 + γπ]j+3 ft+j.ft+j+1.ft+j+2

[1 + rn]3
+ ... (10)

where rn is the nominal rate of interest. Our estimate of the interest income
from the annuity will be rnNPVt+j . The actual income the individual will be
reported as receiving in period t+j will be P [1 + γπ]j+1. Hence the fraction
of reported income that we will attribute to interest income in period t+j
for someone who retired in period t will be:

Ft+j =
rn.NPVt+j

P [1 + γπ]j+1
= rn

ft+j
1 + rn

+
[1 + γπ] ft+j .ft+j+1

[1 + rn]2

+
[1 + γπ]2 ft+j.ft+j+1.ft+j+2

[1 + rn]3
+ ... (11)

In the results we report here we apply this adjustment factor to reported
non-state pension and annuity income.18 This requires assumptions about
the nominal interest rate, the expected rate of inflation, the degree of in-
dexation and survivorship rates. We assume that in each year the nominal
interest rate is that year’s average Treasury bill rate; that there is a constant
expected real interest rate of 3%; that the inflation rate expected in year
x is the difference between the nominal interest rate and the assumed real
interest rate; and that the inflation rate expected in year x is also expected
to continue thereafter.19 Survivorship rates were derived as follows: for the
years 1980-1999 they were provided by the Government Actuaries Depart-
ment;20 for the earlier years they were computed from mid-year single-age
population estimates.21 For each year we assumed that no-one aged be-
low 50 received pension or annuity income.22 Because of the difficulty (see
Finkelstein and Poterba (2000)) in obtaining data on the extent to which
non-state pensions and annuities are indexed, we estimated the savings-age
relationship for two cases: the first assumes that no pension income is in-
dexed; the second that 25% of pension income is fully indexed. In fact the
18We treat state pensions as transfers among generations and do not apply the adjust-

ment factor. In our data the proportion of income attributed to non-state pensions for
households with heads aged 65 and above rose from approximately 12% in 1969 to about
30% in 1998.
19 In an alternative approach, we subtracted from the nominal interest rate an estimated

expected inflation series in order to derive a time-varying real interest rate, which we then
assumed to be constant over the individual’s planning horizon. Our results were largely
unaffected by this alternative procedure.
20We are grateful to Steve Smallwood of the Government Actuaries Department for

providing us with mortality data for the period 1980-1999.
21This latter approach ignores the effects of migration on the grounds that these effects

are small over the relevant age group.
22 In fact there are a small number of people in each year who receive annuity income

who are below the age of 50.
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two sets of assumptions gave very similar results and so we report below
only those which assume 25% indexation.23

The proportions of reported pension income that we attribute to interest
income are reported in Table 1 for selected ages and years. The proportion
declines with age as the life expectancy and planning horizons reduce and it
also shows significant variation across years, as inflation and nominal interest
rates vary. The estimated proportions for 1979 and 1989 are just above 1,
which is quite possible for fully indexed pensions in periods of high interest
rates and inflation. During periods of low inflation and low interest rates
(as in 1998), the proportion is significantly lower, falling to 0.19 for those
aged 90.

In Figure 5 we present savings-age profiles based on pension-adjusted
individual incomes. These profiles present a picture much more in sympathy
with the simple life-cycle model: there is a marked inverted-U shape to the
age profile of the savings rate;24 the savings rate is negative for the very
early age group; and most obviously the savings rate becomes negative for
most age groups over 65.25 From the perspective of the simple life-cycle
model however, two problems still remain. First, and most importantly
for the focus of this paper, there is a marked tendency for savings rates to
increase for the very elderly. Several possibilities suggest themselves. One is
that ill-health and growing infirmity can make the act of consumption itself
increasingly difficult.26 Another is that health and income are positively
correlated, and that at progressively higher ages poor health leads to death.
Hence in the higher age groups the FES sample is drawn increasingly from
the wealthy27 who may have a higher propensity to save. The marked rise
in the savings rate for the 80-year age group could also be due to the fact
that the 80-year group is open ended, covering all individuals aged 80 and
over, so the observed effect of age on savings will be somewhat amplified for
this group. Secondly, the version of the life-cycle model set out in section
23Findings reported by Finkelstein and Poterba (2000) and by Murthi, Orzsag and

Orzsag (1999) suggest this 25% indexation may be an over-estimate (at least for the
private sector) and hence the proportion we attribute to interest income may be on the
high side.
24Recall that the omission of employer pension contributions and imputed interest

earned by the pension fund mean that we are likely to be underestimating the savings
rate of those in employment.
25Figure 5 reports results for the cohort born in 1953. The negative savings rates during

retirement for this cohort are representative of most other cohorts. However those born
before 1918 and those born in 1957 and 1970 have higher estimated savings rates which
generally dip to around zero at retirement. Of course they have the same inverted U-shape
as those shown for the 1953 cohort.
26The finding of Banks et al (1998) that consumption growth is negative over retirement

could offer some support for this explanation.
27Banks et al (1998) report some evidence in support of this, at least for households

with heads over 75. The correlation of wealth and life expectancy in the UK is analysed
in Attanasio and Emmerson (2001).
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2 suggests the absence of significant cohort effects in the savings equation.
We find cohort and year dummies to be highly signficant both on their
own and jointly. However, tests that we carried out on sub-periods suggest
that, for all definitions of income and consumption, cohort dummies are
significant only in the period after around 1980.28 A detailed explanation of
this feature should be the focus of future research but a number of factors
may be responsible: there have been, for example, since 1980 substantial
changes in the provision of state pensions, such as the indexation of pensions
to prices rather than wages. These changes may well have had diffferential
cohort effects.

6 Conclusions

In this paper we have derived age-savings profiles for the UK using Fam-
ily Expenditure Survey data over the period 1969-1998. We address two
unresolved problems with cohort methods of estimating age-saving profiles:
the first is that of sample selection bias, as high-saving households tend to
survive longer than low-savers; and the second is the mismeasurement of
pension income, due to the failure to remove that component of pension in-
come associated with the running down of the underlying asset. We find that
these problems are serious in the UK case. If we treat the household as if it
were an individual whose age is that of the household head and if we treat as
income the entire pension, the typical age-savings profile we estimate shows
little conformity with the conventional life-cycle model: there is little evi-
dence of a hump-shape to the savings rate; there is no evidence of negative
savings rates after retirement; and there is a tendency for the savings rate to
rise strongly with age after retirement. The savings age-profiles derived from
estimates of individual savings rates and after adjusting reported pension
income are much more in line with the life-cycle model: there is a noticeably
more pronounced hump-shape to the savings rate over the working life, with
a peak around the age of 50; there is a sharp drop in the savings rate around
the age of retirement; the savings rate is generally negative for those who
are past retirement age; and there is a much less marked tendency for the
savings rate to rise with age after retirement.

Three further findings suggest some caution in interpreting our results.
First, cohort effects are consistently and strongly significant in every savings
rate equation. We have, as yet, no explanation for this feature. Secondly,
we find that the method we (and others) use to extract individual behav-
iour from household data can be misleading. Thirdly, our estimate of the
28For example, estimating the model using corrected consumption and pension-adjusted

income over the period 1969 to 1980, we derive an F -test for the null hypothesis of zero
coefficients on the cohort dummies of 1.275, which is distributed as F (75, 630) and with
a p-value of 0.0673. The same test statistic using data over the period 1981 to 1998 was
2.087, which is distributed as F (81, 1008).
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savings rate of individuals during their working life takes no account of the
employers’ pension contribution nor the interest earned on the individual’s
pension fund. These features merit further investigation.
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Table 1
Pension Adjustment Ratios

Proportion of pension income imputed as interest income (25% indexation)

1969 1979 1989 1998
Age
60 0.710 1.083 1.095 0.679
65 0.614 0.967 0.983 0.593
70 0.515 0.836 0.864 0.504
75 0.421 0.700 0.736 0.415
80 0.333 0.570 0.607 0.331
85 0.255 0.454 0.481 0.253
90 0.206 0.384 0.367 0.191
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