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Abstract

Numerous attempts have been made in the literature to establish the empir-
ical relationship between the pension wealth and private wealth. However,
most existing studies focus on the average effect only. In this paper, we
provide empirical evidences on individual heterogeneity in the offset effects.
The results suggest that typical estimates of the mean offset effect of pension
wealth on non-pension wealth based on OLS provide a rather incomplete
characterization of the impact of pension wealth on non-pension wealth.
JEL Classification: D14 D91 E21
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1 Introduction

The relationship between pension wealth and wealth of other sources has
been heavily explored in empirical works. Most of studies have been focused
on the "crowding out" effect of pension rights on other sources of house-
hold wealth accumulation. Although a simple classical life cycle model with
perfect consumption smoothing predicts a perfect offset between different
sources of wealth, the impact of liquidity constraints, income uncertainty,
bequest motives among other factors discussed in the literature makes the
size of the offset effect an empirical question. See for example Cagan (1965),
Feldstein (1974) and Gale (1998). The findings are mixed due to varieties
of econometric strategy or diversified data sets. Most of these analysis are
based on US data. Recently, Hernaes and Zhu (2007) look at Norwegian data
and find that there exists a crowding out effect of public pension on private
savings in Norway'. As most studies in the literature, their study also focuses
on the estimated mean relationship. Though the mean effects are important
measures of the relationship between pension wealth and non-pension wealth,
it does not provide a full picture of the relationship unless we impose quite
restrictive conditions.

In this paper, we start with the question: "Is there evidence of individual
heterogeneity in the offset effects of pension right?" We try to shed light on
not only the mean relationship between this unobserved heterogeneity and
certain household characteristics but also the whole picture of the conditional
distribution. Despite ample studies on the household savings behavior, few
has directly explored this question in the literature. Coates and Humphreys
(1999) commenting on Feldstein (1974) and Feldstein (1996), conclude that
the impact of pension wealth on consumption (saving) is not constant across
the level of wealth. Although they only show the nonconstant offset effect
between pension wealth and other wealth, they do shed lights on the need
to account for the individual heterogeneity in offset effect of pension wealth

on other wealth. Kang and Lim (2006) provide another empirical work on

!See Hernzes and Zhu (2007) for a more detailed literature review on the empirical
studies of the offset effects.



the crowding-out effect between the pension wealth and other wealth by es-
timating the regression models on several sub samples based on household
characteristics. They find that there are considerable differences in the es-
timated offsets for different subgroups. The crowding-out effect in constant
surplus households is larger than in constant deficit households. Also the
crowding-out effect in households of government employees is smaller than
in those of the non-government employees. However, there is still little em-
pirical evidence in the literature on the hypothesis of homogeneity in the
crowding out effects.

This paper try to contribute to this strand of literature. Based on Norwe-
gian household data, this study intends to investigate the potential hetero-
geneity in the offset effect using the quantile regression model proposed by
Koenker and Bassett (1982). The quantile regression allows us to investigate
the offset effect for both tails of the wealth distribution rather than just in
the mean, since the quantile regression models can be used to characterize
the entire conditional distribution of the non-pension wealth given individual
characteristics, pension rights and earnings history and etc.

Engelhardt and Kumar (2006) is probably the only study that apply a
quantile regression framework to study the offset effect. Based on US data,
they find that there is strong evidence that there is substantial heterogeneity
in the pension-saving offset across the wealth distribution, with zero or very
small positive offsets at quantile at or below the median, but significant
offsets of 70 percent in the upper quantiles.

This study differs from Engelhardt and Kumar (2006) mainly in the way
on how to deal with the unobserved heterogeneity in household savings behav-
ior?. Engelhardt and Kumar (2006) applied an instrument variable Quan-
tile regression (IVQR) technique developed by Chernozhukov and Hansen
(2004). They use a simulated instrument which is generated by constructing

the pension wealth for a set of synthetic workers. We cannot construct a

2Note that this is not the same as main focus of our paper: the heterogeneity in the offset
effects. Using a simple linear regression model as an example, the unobserved heterogeneity
in household savings behavior in our context can be presented as the differences in the
intercept, while the heterogeneity in the offset effects is represented as the difference in
the slope coefficient.



similar instrument for our study, since the variability in Norwegian pension
system is not as abundant as in US. Utilizing the panel structure of the Nor-
wegian data set, we try to deal with this problem using a fixed effect model
instead.Another problem mentioned in Engelhardt and Kumar (2006) is the
measurement error in self-reported pension wealth in US data. This prob-
lem does not apply to our data, since the pension wealth is generated using
administrative registers and no such measurement error exists.

The rest of this paper is organized as follows. Section 2 establishes the
basic analytical framework for studying of the household wealth accumula-
tion. Section 3 presents the data. In section 4, we discuss the modeling
of heterogeneity after a simple illustration of existence of the unobserved

heterogeneity. Section 5 presents the empirical results. Section 6 concludes.

2 Household Wealth Accumulation

In this section we discuss briefly the basic analytical framework and its em-

pirical specification for studying of the household wealth accumulation.

2.1 The Analytic Framework

The analytic framework for our empirical analysis is the wealth accumulation
model used in Hernaes and Zhu (2007). It follows from a discrete time life-
cycle model in the spirit of Gale (1998). The individuals (households) are
assumed to maximize the discounted life time utility. The periodic utility
function is based on the isoelastic form of the so called "extra" consumption,
Ci — v, where v, denotes a certain level of consumption that is considered
necessary. The minimum consumption has been proved to be useful in many
applications, see for example Dagsvik and Strgm (2006). In short:

Ut — (Ct - rYt)l_p
I—p

The main concern of the model is the allocation of earnings between con-

sumption and savings. With the assumption that the timing of retirement



is exogenous, the model predicts that the non-pension wealth at age 7, W,
depends on accumulated earnings up to age 7 E(7), the accumulated mini-
mum consumption (1), as well as discounted life time earnings E”, pension
income PT, minimum consumption 7. In short, the wealth accumulation

function they derived is as follows?:

W, = E(r) — R(r,r)(E" + P") + [R(7,7)y" — 7(7)] (1)

The factor R(7,r) is first introduced by Gale (1998). It depends on both
age and the return on savings r. In the empirical study below, we assume
that » = 0.04.

2.2 The Empirical specification and data construction.

Based on the wealth accumulation function (1), an empirical relationship
between non-pension wealth and accumulated pension wealth can be written

as, for household i:
Wir = a+ BR<T7 T)PiT + ¢EEZ(T) + (bRR(Ta T)EzT + @Zir + €ir (2)

where «, 8 and ¢s are unknown parameters to be estimated from the data.
The dependent variable W, is non pension wealth. In addition to pension
wealth PT life time earnings E! and accumulated income up to the year
of observation, F;(7), we include a vector of household characteristics Z;,
as well. We assume that family structure (number and age distribution of
children) influences minimum consumption. Furthermore, we also believe
that the education level will affect the propensity to plan further behavior and
therefore savings (Ameriks etal, 2003). Therefore we assume that Z;; include
the number of children below age 17 and the average years of education of
the husband and the wife.

Among the unknown parameters, the main concern is the parameter 3

which measures the "crowding out" effect of higher pension benefits/wealth

3The readers are referred to Hernaes and Zhu (2007) for a detailed discussion and
derivation of the model.



on other types of household wealth. The classical life cycle model with perfect
consumption will predict § = —1.

In this study for the dependent variable W, we use financial (non-
pension) wealth, which is available in the annual tax file. Hernaes and Zhu
(2007) also look at another definition of non-pension wealth, namely the to-
tal non-pension wealth, which includes financial wealth, debt, and all kinds
of assets including real estate. Since our main focus is to look at the het-
erogeneity of the offset effect, we choose to use financial wealth to avoid
the complication caused by the potential problem related to housing wealth
which is discussed in Hernees and Zhu (2007).

As mentioned in Engelhardt and Kumar (2006), most offset studies have
used wage regressions to impute the missing earnings history or simply in-
clude individual employment and demographic characteristics directly into
the wealth accumulation functions. In this study, we take advantage of our
register data, and construct the earnings history using a special pension right
measure which is available from 1967. Based on these data, we estimate in-
stead the pension right profiles, which are then used to predict future earnings
in terms of pension points for an individual up to age 67 (normal retirement
age). Construction of E;(7) and E! is straightforward with these predicted
earnings.

Pension wealth P! is constructed according to the pension rules. There
are mainly three types of pensions in Norway?: an old age pension from the
National Insurance System (NIS), which all Norwegian residents are entitled
to; occupation based pensions (OP), public and private, usually scheduled
to start at age 67, supplement the NIS pension; an early retirement scheme
(AFP), company based and covering the whole public sector and participat-
ing private sector companies. This study is limited to the non-AFP eligible

individuals, for whom pension wealth is defined as the sum of NIS and OP.

4A description of the institutional setting in Norway can be find in Hernses and Zhu
(2007).



3 Data

3.1 Data sources

The empirical analysis is based on register data files covering all residents
in Norway. TThese data, which are received from Statistics Norway with
permission from the Data Inspectorate in Norway, are collected for adminis-
trative purposes, but are also used for construction of statistics and research.
A unique, permanent, personal identification number for each resident in
Norway allows linking over time and across registers. In the data sets re-
ceived by the Frisch Centre, this number has been replaced by an encrypted
number in order to preserve confidentiality. The data give information on
gender, age, marital status, education, spells of work, employer, and spells of
unemployment, spells of sickness, and spells of disability, retirement, income,
wealth and social benefits. The data also link families. For the present study,
we use the demographic file for the year 1997, the pension points file from
1967 onwards (the only file which starts before 1992), the employee register
files over the period from 1992 to 1997 and the wealth files for period 1994
to 2003.

3.2 Samples

We restrict the sample by including only households where both husband
and wife are employees. This is motivated by the assumption that self-
employed are in a different setting with regard to pension. In particular,
they are self-financing any pension apart from the mandatory inclusion in
the Norwegian public pension system. It is well documented in the literature
that married couples and single individuals have quite different preferences
of saving. we would like to limit the influence of this type of heterogeneity,
so only the married couples are included. For the same reason, we exclude
also immigrant households. The age of the husbands are restricted to 45-50
in year 1997, which covers age 42 to 56 during period 1994 to 2003. As
we discussed above, we only consider households where the husband is not

eligible to the early retirement scheme (AFP). This result in a sample with



’ Variable \ Mean \ Std ‘

Accumulated financial wealth to year of observation 951.32 | 4680.41
Age of household head at 1997 47.63 1.71
Accumulated life-time income, adjusted RET 5197.37 | 2143.12
Accumulated life-time pension, adjusted RPT 979.56 | 413.09
Accumulated income to year of observation 10313.63 | 4853.82
Number of kids<17 years 0.95 1.02
Average education years of household 10.84 1.94

Table 1: Sample descriptive statistics

18258 households, and for each household we have 10 observations. The

summary statistics of data used in this analysis can be found in Table 1°.

4 The Unobserved Heterogeneity in wealth

accumulation

4.1 An illustration of unobserved heterogeneity in off-

set effects.

To illustrate the unobserved heterogeneity in the offset effects, three sub-
groups are constructed using non pension wealth: low, middle and high
wealth. The low wealth group is defined as those with financial wealth be-
tween 50,000 NOK and 500,000 NOK, the middle wealth group is defined
as those in the interval [500,000, 3,000,000], and the high wealth group is
defined as between 3 million and 10 million. Simple OLS regressions are
performed based on the model (2), while controlling education, number of
kids younger than 17 and life-time accumulated income etc on cross section
data for year 1997. Table 2 shows clearly that the financial wealth changes
differently not only at the levels(constant terms) but also at the slope [ (off-
set effect). The big difference in constant term (intercept) means that the
financial wealth differs in average levels for different wealth groups, which

indicates possible heterogeneity among households. The differences between

5 All income variables are measured in 1000 NOK. 5.4 NOK=1 USD in Jan, 2008.



’ Variable \ low wealth \ middle \ high wealth ‘

offset(3) -0.016 -0.160 -0.269
constant 141.3 842.8 4230.3

Table 2: An illustration of unobserved heterogeneity in offset, OLS regression
by financial wealth groups.

(s shows the possibility of the heterogeneity in offset effect of pension wealth
on financial wealth.

There are many reasons that the household wealth accumulation differs
across households. For example, Poterba, Venti, and Wise (2004) claim that
individuals differ in "taste" for saving. Some households are "savers", some
are not. Heterogeneity can also be caused by variation in the possibility
of consumption smoothing. For example, low income households may have

limited liquidity and face credit rationing which makes the offset negligible.

4.2 Modeling the heterogeneity

As illustrated above, there are clear evidences of unobserved heterogeneity
in household wealth accumulations. This section will focus on modeling the
heterogeneity.

4.2.1 The random effect setup

One way to incorporate this heterogeneity problem is to use the "random
coefficient" setup, namely, we extend the basic model (2) and assume that®

WiT =q; + (5 + ni)xir + ¢Zi7' + Eir. (3)

For notation simplicity, we can write z;; = R(7,r)P! and put the earnings

variable F;(7) and E! together with individual characteristics Z;,. So z

6 An important assumption I make here is that neither 3 or n, is age dependent. Under
this assumption, all the variation of offset effect across age is captured by R(7,p). This
assumption is certainly restrictive. A simple solution is to add an interaction term between
age and pension wealth in formulation (3). However, I focus on heterogeneity across
different individuals in this paper and have not explore further in this direction.



represents all other variables included in the regression.
In this specification, two important issues must be clarified before we can

obtain a consistent estimate of 3.

Possible correlation between z; and «;.

«; is included to capture the individual specific effect on wealth levels.
Even with same earnings, the household specific "taste" on saving may lead
to different wealth accumulation patterns across different households. Savers
enjoy accumulating all types of wealth, including pension wealth. As dis-
cussed in Poterba, Venti, and Wise (2004), Engelhardt and Kumar (2006)
and Chernozhukov and Hansen (2004), this may result in correlation between
x and a. When «; correlated with z;, OLS estimation on equation (3) will
lead to an biased estimate of 5 even under the assumption that n, = 0.
This problem has long been recognized in the literature and many different
methods have been proposed. Basically it involves either to use an instru-
ment variable method on cross section data or apply a fixed effect model in
panel data. Finding a proper instrument for this problem is not straightfor-
ward. Engelhardt and Kumar (2006) use a simulated instrument which is
generated by constructing the pension wealth for a set of synthetic workers.
Chernozhukov and Hansen (2004) use 401k eligibility as instrument for 401k
participation. In this study, we avoid the difficulty of finding a valid instru-

ment by making use of the panel data structure and a fixed effect model:
AVVZ'T = (6 + T]Z)AZL‘” + QbAZW + A€i7—, (4)

where AW, denote the deviation of non-pension wealth from it’s average
over the observation period. Ax;, and Az, are defined similarly. Note that
household characteristics that are constant over time will drop out after the

"demeaning".

The mean independence assumption F(n|z,z) = 0.
In contrast to most studies in the literature, we explicitly assume that

the offset effect is individual specific by including a random effect 7,. In (3)



, the offset is defined as the partial effect of z; on W;, namely

aWiT
8Ii7’

=p+n,

Without loss of generality, it can be assumed that E[n] = 0. It follows that
E[B+n] = E( ng—:) = (. So 3 can be interpreted as the average partial effect
(APE) of x, in our context, the average offset effect. However, to obtain a
consistent estimate of the APE (3, using standard OLS technique requires the
assumption that 7 is mean independent of x and z, namely, E(n|z, z) = 0.
This assumption is quite strong and implies that there is no correlation be-
tween observed household charateristics and the offset effect. As we argued
above in the introduction, the empirical evidences do not support this as-
sumption.

In this analysis, we relax this assumption and assume that n will correlate
with time invariant household characteristics such as education level, life time

accumulated earnings etc. In short, we assume that
Enlz,z) = E(n|z") = @2, (5)
we can then rewrite
ni = ¢z +1;, with E(f|z,z) = 0. (6)
So the wealth accumulation model (3) can be rewritten as

= o; + ﬁl'iq— + So'riTZ;( + ¢Zi7' + Eir.

where &;; = 7,7 + €;." Interaction terms wx;-z; are introduced into the
wealth accumulation function to account for the unobserved heterogeneity.

Of course, the assumption can be quite restrictive in two ways. First, the

"We see from this definition that the new error term will be both heteroscedastic and
autocorrelated. Thus, OLS on this specification will be inefficient but it can still provide
consistent and unbiased estimators.

10



redundant assumption that FE(n|z,z) = E(n|z*) (i.e. only z* enters into the
conditional expectation) can be questioned. More importantly, the linear
specification of F(n|z*) is a very simple maybe quite crude approximation of
the more complex "true" relationship. Nonparametric analysis can be called
into to solve this problem, as in Haegeland and Jia (2008) . However, there
is a problem of curse of dimensionality and might be very computational
demanding. For this reason, we will stick to the simple specification (5) in
this paper. Under this specification, the fixed effect version of the wealth

accumulation model (4), can be written as

Note that the above specification is only one of the possible ways to
look at the heterogeneity in offset effects between private savings and public

pension wealth.

4.2.2 Quantile Regression Method

Although above model (7) and (8) explicitly account for the heterogeneity
in the offset effects between private savings and pension wealth, standard
methods using variants of Least Squares will only report the mean effects.
It says nothing about its spread, skewness and other more sophisticated
statistics measures of a random variable and cannot provide a full picture of
the relationship unless we impose quite restrictive conditions.

Quantile regression method introduced by Koenker and Bassett (1982)
provide a solution to this problem by modeling the conditional quantiles.
This method is a natural extension of the linear regression model. It is pos-
sible to achieve a more complete understanding of the relationship between
the dependent variable and the explanatory variables. Unlike OLS coeffi-
cients, QR estimates capture changes in distribution shape and spread, as
well as changes in location. This method is widely used in the literature to
look at the heterogeneity responses. See for example, Arias, Hallock, and
Sosa-Escudero (2001), Hallock, Mdalozzo, and Reck (2006) and others.

One may think that the simple illustrations at beginning of this section

11



can be used for such a purpose as well. Namely, we divide the individuals into
subgroups according to the dependent variable’s unconditional distribution.
However, Heckman (1979) argues that this “truncation of the dependent
variable” may create biased parameter estimates and should be avoided. For
the quantile regression, this problem does not arise, since quantile regression
makes use of the full data set. See Zietz, Zietz, and Sirmans (2007) for a
detailed discussion on this issue.
A quantile regression model corresponding to (7) assumes that the p** conditional

quantiles of wealth distribution can be written as:
QW) (Wirlwir, 2ir) = o + BPir + @ ir2] + ¢ 2ir, 9)

where 0 < p < 1 indicates the proportion of the population having a non
pension wealth below the quantile at p. In contrast to OLS regressions, where
we assume the conditional mean of the error term is zero, we assume that
the p'"-quantile of the error terms is zero instead.

Note that the 5”s no longer have the interpretation that it is the condi-
tional offset effects as 3 in equation (7). (For illustration purpose, we suppose
for now the interaction terms z;,z do not enter the model). Namely

5 4 E@ (V?;, 2)
Instead it measures the marginal contribution of covariate x to the con-

ditional quantiles:

o 0 <8W|x,z>
s

In fact, there is a link between S” in the quantile regression (9) and /3 in

the random coefficient model (7). If we assume that the p* quantile of error

term is 0, we have:

aQ(p) (Wiﬂ"IiT?ZiT) — B+ aQ(p) (5ir|$z‘w%‘r)

P __
B B amiT B axi’r

= ﬂ + G(pa Lir, ziT)?

where (G is some transformation of the conditional distribution function of

the error term. Here, 8 can be interpreted as a measure of "quantile partial

12



effect" of pension wealth on private savings for a given p € (0,1). Thus,
quantile regression can be viewed as a specially formulated regression model
with individual specific (conditional quantile specific, more precisely) para-
meters. It can also be used to study the differences of responses, although
from a quite different perspective compared with the conventional random
coefficient approach.

A test of the hypothesis of heterogeneity : 7 = S for all p can be per-
formed by testing whether the estimated offset effects differ across quantiles.
This test does not impose any parametric distributional assumption on the
error terms.

What makes our model differ from standard quantile regressions is the
existence of the fixed effect of in (9). It is tempting to apply quantile regres-
sion technique directly on the demeaned equation (8). However, there is a
serious drawback. The quantile regression estimators of the offset effect from
a demeaned version will not reflect the change the pension wealth directly in
private savings, since quantiles of the sum of two random variables are not
equal to the sum of the quantiles of each random variable. A fixed effect
quantile regression model has been introduced by Koenker (2004). Unfortu-
nately, it seems that the solution of the linear programming problem gener-
ated by the fixed effect quantile regression model is quite demanding when
the number of observations is large. Certain sparse matrix manipulation is
needed to make the computation feasible. We are not able to stimate such a
fixed effect quantile model in this analysis given our sample size. However,
if the main purpose is to investigate whether there is evidence of individual
heterogeneity in the offset effects of pension right, the complete fixed effect
quantile model is not needed. If we reject the homogeneity hypothesis in the
demeaned equation (8), we can safely reject the homogeneity hypothesis in

the original equation (7).

5 Empirical results

This section presents the empirical results from the above analytical settings.

13



5.1 Results from OLS regressions

Table 3 shows the results from OLS regression based on the wealth accu-
mulation specification (7). T-values generated using white’s robust standard
error estimates are presented in parentheses. Namely, we assume that the
offset effects are individual specific and depend on both life time accumu-
lated earnings and the education level of the household. The first column
shows the regression result when we ignore the individual fixed effect, namely
a; = . The second column uses the panel data setup (8) and tries to ac-
count for the fixed effect. Note that since we have subtracted the sample
mean from both accumulated life-time income and education years when we
interact them with pension, the coefficient associated with pension income /3
is an unbiased estimator of the average partial effect.

For the setting where the fixed effect is ignored, the estimated offset effect
B is -0.324. The estimate of the average offset effect S for the model which
accounts for the fixed effect (-0.529) is significantly lower. This suggests an
average household will save about one third (or one half) Kroner less in other
forms of wealth if the household knows he will get one Kroner more in the
discounted life-time pension wealth. This difference indicates that ignoring
the fixed effect may lead to the biased OLS estimates.

The significantly positive estimate of the coefficient associated with the
interaction term between pension and income shows that if a household’s
accumulated life-time income exceeds the average, this household will offset
less than the average household. Similarly, the positive estimate of the coef-
ficient associated with the interaction term between pension and education
suggests that the offset effect among the households with high educational
levels is lower. Note that this result does not imply that low education and
low income households will save more. In the contrary, it implies that given
the same pension benefits, higher income household and higher educated

household will accumulate more financial wealth.

14



Variable OLS Fixed Effect
Accumulated income till year of observation 0.066 (28.09) | -0.06 (-4.71)
Accumulated life-time pension, adjusted -0.324 (-47.73) | -0.529 (-15.84)
Interaction term between pension and income/1000 | 0.022 (24.09) | 0.070 (18.34)
Interaction term between pension and education 0.007 (4.58) 0.014 (3.45)
Accumulated life-time income, adjusted -0.024 (-10.2) | 0.17 (12.11)
Number of kids < 17 years old 12.19 (8.69)
Average education years of households 13.91 (7.53)
constant 266.9 (12.94)

Note: T-values are presented in the parentheses.

Table 3: Offset effect of pension wealth on financial wealth: Results from
OLS and Fixed Effect Model

5.2 Results from quantile regression

To have more detailed picture of the heterogeneity of the offset effects, we
also estimated the model (7) and (8) using quantile regression.

The model that ignores the fixed effect (i.e. we assume that of = oF for
all 7 in (9)) is estimated for ten quantiles: p = 0.1,0.2,0.3,...,0.8,0.9. The
results are reported in Table 4. Bootstrapped standard errors of the estimates
are reported in parentheses. Instead of having the mean offset effect, the
quantile offset effects are obtained. They are defined as the derivative of the
respective conditional quantile with respect to adjusted accumulated life-
time pension (z), 0Q, (W|z,z) /0z. As the wealth accumulation equation
includes interaction terms between adjusted accumulated life-time pension
and demeaned accumulated life-time income (z7) and adjusted accumulated

life-time pension and demeaned education (z3), the offset is given by:

0Q, Wz, z) . *

e TR (10)
As shown in Table 4, all of the estimates for fPat different quantiles are signif-
icantly negative. Specifically, for an average household, we see that one more
kroner in the accumulated pension wealth induces 0.055, 0.368 and 1.623
units less saving at quantile 0.10, 0.50 and 0.90 respectively. To indicate

the offset effect for other households, we have calculated the quantile offset

15



effect by using (10). Table 5 presents the offset effect of pension wealth on
financial wealth by education and life-time income groups. Three income lev-
els are considered: low accumulated life-time income which is one deviation
lower than the mean, mean and high accumulated life-time income which is
one deviation higher than the mean. Three education levels are considered,
namely, 9, 12, 16 years of education. The trend of the offset effects across
the wealth distribution is obvious: for all groups, the offset effect increases
as the quantile rises. At the end of the wealth distribution, the offset effect
more than one hundred percent for most of the groups.

For the case with fixed effect, as we mentioned before, we can not find the
quantile offset effect of the conditional wealth distribution from the simple
quantile regression on equation (8). Nonetheless, we still can estimate the
offset effects across the conditional distribution of wealth change. Results are
reported in Table 6. They are not directly comparable with results from Table
4. The quantile offset effects increases as we move from the lower quantile
to higher quantile of the wealth change distribution. It is rather difficult to
interpret this result since there is no direct link between the quantiles and
the households. However, as discussed earlier, it is still of interest to test of
the equivalence between the §”s across quantiles.

The effects of accumulated income and eduction level on the offset effects
are quite robust across all the OLS and quantile regressions. Namely higher
accumulated income and higher education will induce more private savings

given the pension wealth.

5.3 Tests for equivalence of the offset effects across

quantiles
Obviously, the differences between quantiles are numerically apparent. How-
ever, whether this apparent heterogeneity is statistically significant needs

further investigation. Therefore, a Wald test is used to test the equivalence

of any pair of the coefficients 3, and 3, corresponding to the same covariate

16



Quantile | Quantile offset effect Effect of life time Effect of household
for average households | Accumulated income/1000 | average education
0.1 -0.055 (-30.21) 0.008 (26.9) 0.003 (4.84)
0.2 -0.104 (-35.88) 0.012 (33.19) 0.006 (5.23)
0.3 -0.164 (-45.17) 0.017 (30.15) 0.010 (8.46)
0.4 -0.251 (-56.55) 0.024 (34.6) 0.014 (9.20)
0.5 -0.368 (-68.5) 0.031 (44.92) 0.020 (9.55)
0.6 -0.533 (-61.12) 0.042 (39.38) 0.030 (8.23)
0.7 -0.783 (-55.99) 0.061 (38.5) 0.043 (10.42)
0.8 -1.163 (-55.93) 0.098 (36.87) 0.063 (8.56)
0.9 -1.623 (-27.75) 0.211 (29.07) 0.109 (5.36)
Note: T-values are presented in the parentheses.
Table 4: Quantile Regression Results, without fixed effect
Accu. life Years Quantile
time earnings of edu. 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
3 054 9 -0.08 -0.14 -0.22 -0.33 -0.47 -0.68 -0.99 -1.49 -2.05
5197 9 -0.06 -0.11 -0.18 -0.28 -0.40 -0.59 -0.86 -1.28 -1.60
7 340 9 -0.04 -0.09 -0.15 -0.23 -0.34 -0.50 -0.73 -1.07 -1.14
3 054 12 -0.07 -0.12 -0.19 -0.29 -041 -0.59 -0.86 -1.30 -2.04
5197 12 -0.05 -0.10 -0.15 -0.24 -0.35 -0.50 -0.73 -1.09 -1.59
7 340 12 -0.03 -0.07 -0.12 -0.18 -0.28 -0.41 -0.60 -0.88 -1.13
3 054 16 -0.06 -0.10 -0.15 -0.23 -0.33 -0.47 -0.69 -1.05 -2.02
5197 16 -0.04 -0.07 -0.11 -0.18 -0.27 -0.38 -0.56 -0.84 -1.57
7 340 16 -0.02 -0.05 -0.07 -0.13 -0.20 -0.29 -0.43 -0.63 -1.12

Table 5: Offset effect of pension wealth on financial wealth at different wealth

quantiles, by education and income groups
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Quantile | Quantile offset effect Effect of life time Effect of household
for average households | Accumulated income/1000 | average education
0.1 -0.144 (-4.45) 0.014 (4.5) -0.007 (-1.46)
0.2 -0.224 (-10.33) 0.021 (11.11) 0.01 (4.1)
0.3 -0.225 (-13.01) 0.026 (14.49) 0.018 (7.98)
0.4 -0.218 (-12.31) 0.029 (18.54) 0.022 (13.05)
0.5 -0.226 (-16.46) 0.031 (23.57) 0.025 (15.55)
0.6 -0.259 (-18.73) 0.032 (28.8) 0.023 (12.03)
0.7 -0.292 (-18.44) 0.032 (21.47) 0.021 (9.2)
0.8 -0.314 (-14.84) 0.032 (13.9) 0.016 (5.43)
0.9 -0.315 (-8.75) 0.033 (8.75) 0.004 (0.92)
Note: T-values are presented in the parentheses.
Table 6: Quantile regression results: fixed effect model
but across distinct quantiles p and ¢q. The null hypothesis is:
H() . Bp = ﬁq (11)
Then the wald statistic is:
2 _ 732
Wald statisti(::(ﬁ@—ﬁq) (12)
95,8,

where 6%3;,— 5, is the estimated variance of the difference Bp —j » Which is

calculated as follows:

2 95, (13)

~2 ~2 ~
where 6% , 6% , and 26, -
By’ By’ BpBq

variances of these two, which can be obtained from the simultaneous esti-

are estimated variances of 3, and /3 ,and co-

mation of regression for all the quantiles, both variance and covariance are
estimated. Under the null hypothesis (11), the Wald statistic distributes
approximately x? distribution with one degree of freedom.

The Wald tests are performed on parameter Bp which is associated with
the accumulated pension wealth. Two tests are performed for each quantile

estimates: (1) test of the equality between the estimates at pth quantile
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Panel A: Different from offset at (p + 0.1)"" quantile?

Quantile | Without fixed effect \ With fixed effect
0.1 306.47 (0.000) 20.19 (0.000)
0.2 664.12 (0.000) 0.01 (0.931)
0.3 838.71 (0.000) 0.69 (0.406)
0.4 1458.86 (0.000) 1.37 (0.242)
0.5 722.58 (0.000) 35.10 (0.000)
0.6 704.97 (0.000) 29.68 (0.000)
0.7 746.18 (0.000) 6.07 (0.014)
0.8 80.94 (0.000) 0.00 (0.956)
0.9

Panel B: Different from offset at median, 0.5 quantile?

Without fixed effect \ With fix effect
0.1 3359.55 (0.000) 9.05 (0.003)
0.2 2758.55 (0.000) 0.01(0.910)
0.3 2477.08 (0.000) 0.01(0.941)
0.4 1458.86 (0.000) 1.37 (0.242)
0.5
0.6 722.58 (0.000) 35.10 (0.000)
0.7 1179.36 (0.000) 83.04 (0.000)
0.8 1757.20 (0.000) 60.95 (0.000)
0.9 456.400 (0.000) 9.53 (0.002)

’ p-values are given in the parenthesis ‘

Table 7: Tests of equivalence of offset effect across quantiles of wealth
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against those at (p + 0.10)th quantile:

Hy : /Bp = 6p+0.10

(2) test of the equality between the estimates at pth quantile against those

at the median:
HO : Bp = /80.5

Panel A in Table 7 presents the equivalence tests for the 3, and 3, 1o
The p-values show that the offset effect of pension wealth on financial wealth
differs across quantiles for the random effect model. While for the model
with fixed effect, 3, statistically differs from 3, o for some p, although not
for all p, we can still reject the hypothesis that 3, equivalent for all quantiles.

To be specific, we perform a joint test:
Hy: B,=pforall pe{0.1,0.2,..,09}

The null hypothesis is overwhelmingly rejected.

Panel B illustrates the equivalence tests for 3, and 3, 5. The p-values tell
that (3, is significantly different from 3, ; when there is no fixed effect in the
model. When fixed effect taken into the model, 3, is significantly different
from 3,5 only for quantiles above 0.50. Again, we can conclude that there
is heterogeneity in offset effect across wealth distribution even when we take

into account individual fixed effect and random effect.

6 Conclusion

The main focus of this paper is to study the unobserved heterogeneity in the
offset effect of pension wealth on non-pension wealth. Most studies in the
literature have been more concerned on the mean effect and little attention
paid to whether and how the effects differ across different households.

We used both standard regression and quantile regression techniques to
look at this question based on Norwegian data. Our fixed effect model es-

timates suggest that both education level and (expected) life time earnings
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influence the offset effect. Using quantile regression techniques, we try to
look at how the offset effect vary over the conditional distribution of the
household wealth (changes of household wealth). The equivalence tests of
the offset effect across quantiles show that there is heterogeneity in offset ef-
fects, even after we control for the effects of life time earnings and education
level on the offset effect.

The existence of the heterogeneity suggests that typical estimates of the
mean offset effect of pension wealth on non-pension wealth based on OLS
provide a rather incomplete characterization of the impact of pension wealth
on non-pension wealth and may provide a biased signal for the policy makers.
This also indicates that pension reforms have to take into this heterogeneous

response to the change of pension entitlements into account.
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Appendix: Institutional Setting in Norway®

From age 67, all Norwegian residents are entitled to an old age pension from
the National Insurance System (NIS), which is an unfunded pay-as-you-go
public pension (see The Ministry of Labour and Social Inclusion, 2008 for
details). In addition to a basic component, there is an earnings related com-
ponent, based on the 20 best years of pension accruing income and requiring
40 years with annual earnings above a minimum level (“G”) to be paid in
full. Fully matured, the current rules and income distribution imply a NIS
pension bounded between a minimum pension at 1.8 G (approximately 35
per cent of average full time earnings) and a maximum pension at 3.93 G
(approximately 72 per cent for average full time earnings). The “marginal
return” in the form of increase in the NIS pension on an increase in the earn-
ings level over the 20 accruing years, is 42 per cent up to 6 G, around average
full time earnings, and thereafter 14 percent up to maximum pension accru-
ing income (12 G), which is around 2.2 times average full time earnings. In
contrast, contributions are levied proportionally on employees, on employers
and on self employed, up to maximum pension accruing income.

Because benefits are not linked to contributions, neither at the individual
level nor in government budgets, we assume that people view their contri-
bution just as a tax, and consider benefits as an exogenous income stream.
Some support for this assumption can be found by Kotlikoff (1979) who does
not find clear evidence whether people in the US viewed contributions as
savings or just another tax.

Occupation based pensions (OP), public and private, usually scheduled
to start at age 67, supplement the NIS pension. The public sector OP is
fully integrated with the NIS so that the total pension is the maximum of
the NIS pension and 66 percent of final annual salary. In the private sector,
the occupational pensions are company based and cover more than half the
labour force in the observation period. During the observation period, most

programmes were of the DB type, although there is a trend towards DC.’

8This section draws heavily from Hernzes and Zhu (2007).
9By the end of 2006, all private companies with at least two employees are required to
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Contributions to occupational pensions, which are funded, are paid by the
employers, and calculated to give an old age pension which together with
the stipulated NIS pension is a certain percentage of final wage, often 66 %.
To be tax-preferred, programmes must cover all employees in the company,
and most programmes include disability and survivor insurance. For more
details, see Hernaes et al. (2006) , Hernaes and Zhang (2006). We assume
that employees do not view contributions as savings and view OP benefits
as exogenous income.

There is also an early retirement scheme (AFP), company based and
covering the whole public sector and participating private sector companies,
presently comprising more than half of all private sector employees. The age
of eligibility was gradually reduced from 66 at the start in 1989 to 62 from 1
July 1997. In addition to working in an AFP company, individual eligibility
also depends on the income history. The amount of benefit in early retirement
is identical to the NIS benefit up to age 67 for private sector retirees and up
to age 65 for public sector retirees, when the latter start receiving their old
age pension at 66 per cent of final salary. For early retirees, old age pension
is calculated after prolonging normal earnings up to age 67, and taking up
early retirement does not affect old age pension. The retirement decision is
made by the employee, and there are indications that economic incentives
as well as company characteristics are important for the decision (Hernaes,
Iskhakov, and Strgm 2006).

The cost of the early retirement programme is split between the govern-
ment, pooled contributions from participating employers and contributions
from the company of the incumbents. We also assume that employees view
the early retirement benefit as exogenous income, but we will take the con-
ditional nature of this entitlement into account.

In 1999, 66 per cent of average pre-tax income among old age pensioners
came from the NIS (Andersen et al. 2002). Other pensions, mostly occupa-
tion based (including public sector pensions) made up 17 per cent of pre-tax

income, capital income made up 11 and labour earnings 4 per cent. Hence

have an OP, either defined benefit (DB) or defined contribution (DC), and the minimum
level is the equivalent of a 2 % DC exclusive of administration cost.
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the NIS plays a very important role as income source for the elderly, although

other pensions and capital income also play a role.
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