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Abstract 

The extant literature on the intergenerational elasticity in income (IGE) presumes that 
only permanent income matters. We develop a model which incorporate;; a role for 
transitory income. Our analytical and Monte Carlo assessments of the model's impli·· 
cations indicate that if transitory income matters, most (if not all) previous estimates are 
biased. Using PSID data we demonstrate that transitory income does matter - explain­
ing about 20% of the IGE - and that its importance varies by the stage of childhood. 
These findings suggest a much greater role for government in reducing the intergener­
ational transmission of inequality than previously thought. 

JEL Classification:Dll, D91, H40, 100, 162, 168 
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1 Introduction 

The extent of social mobility is one of three key considerations - along with hving 
st:!ndards and the level of inequality - in any assessment of a society's economic mer­
its. The intergenerational correiation (lGC) between the incomes of parents and their 
children provides a summary statistic of income mobility, where low income correla­
tions reflect high mobility, whilst high correlations reflect low mobility. As such it has 
become the primRry measure of this variable. 1 The main alternative measure, in the 
form of mobility matrices. is unable to provide a single measure of mobility but has 
t1:!e advantage of capturing variation in mobility across different pans of the income 
distributiotl. ' 

The extant literature on the calculation of the IGC has been premised on the notion 
that 'permanent income' is the key variable in the structural equation. In other words, 
to the extent that the factors relating parents' income status to their children '5 can be 
captured using income correlations, this can be achieved solely through permanent in­
come. 3 This appears to have been the premise since the earliest calculations of this 
measure were made - see for instance (Bowles, 1972).\ - but has been especially promi­
nent since the realisation that many of the previous estimates of income correlations (in 
the United Sta~es) appear to have been biased downward by the attenuation biRs that 
is the outcome of classical measurement eJTor (CEV). 5 The estimates affected by this 
,menuation bias bad led vmious ~Hthors - most notably Becker (J 988) - to conclude 
that the United States was a society characterised by a high level of social mobility. 

Subsequently, a number of studies have shown that using multi-year averages of 
parental income dramatically increases the calculated regression coefficients and hence 
the cOlTelation coefficient. In addition, it appears that this effect increases with the 
number of years used, to the extent that with up to sixteen years the cOlTelation ap­
proaches 0.6 (Mazumder, 2005b) as compared to about 0.4 \'lith four years (Solon, 
1992; Zimmerman, 1992), and 0.2 with one year (Behrman and Taubman, 1985).6 

More recently the literature has moved-on in two directions: assessing the dynamics 
of mobility based on the IGC; and attempting to break the IGC into its constituent 

1 Alti10ugh note that correlations amongst other attributes - occupational ,tatus, education level. etc. -
might be used in place of income. The former is palticularly popular in the sociology literature - see for 
instance the survey by Birkelund (2006), and the work by Erikson and Goldthorpe (1993). 

"Behnnan (1999) is an accessible discussion on the merits and limitations of mobility matrices . 
. 1Notice that there is presently no use of causal notions here, or suggestion that the relevant factors are 

wholly captured by income (permanent or otherwise). See the caveats later in this !ntroduction and the 
discusslon in section 4. 

4 Although Bowks was primarily inter~sted in the effect of education rather than income on children's 
octcomcs, his emphasis in considering the latter was vcry much on pemlanent income (Bowles, 1972: Table 
2: 230) 

OWe prefer the word 'realisation' to 'discovery' in this context benuse in fact the issue of measurement 
error appears to have been appreciated from the outset. Becker and Tomes (1986) note that a number of 
authors had by that tim': used multi-vear averages to address this concern. That th,'ir estimates were still 
very low is perhaps indicative of the additional attenuation bias due to relatively homogenous samples (see 
the brief discussions in (Solon, 1989, 1992)). In fact, BOWles (1972), referred to previ0us!y. appears to have 
been the first to rewgnise this problem as well as Ine salience oft!1C correlation in the transitory component 
of income - see seCIion 4. 

6Solon and Zimmerman use different datasets but reach similar estimate.;: the fonner uses the University 
of Michigan'S Panel Stt'dy of Income Dynamics (PSlD) dataset, whilst the latter uses the National Longitu­
dinal Survey (NLS). 
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parts. 7 In other words, asking how mobility has changed over time, and wh:1t factors 
:.ll1derlie the intergenerational persistence in income/earnings. 

Whilst these 2[;;: important issues - the latter being particulariy critical for policy 
purposes - in this paper we initially return to the original pmblem of estimating the 
magnitude of the intergenerational cCllTe!ation coefficier,t. Our fundamental proposi­
tion is that ir;s not merely 'permanent income' that impacts on a child's future incom'~ 
but als,) 'transitory' income. In addition, we suggest that transitory income may mat­
ter to different degrees depending on the age of the child in rhe cOlTesponding year. 
In econometric terms, the first implication of these propositions is that the variables 
being used to proxy for permanent income may actually belong in the main regres­
sion (structural equation). Furthermore, assuming these to be of equal importance -
either as proxies, Of even as independent covariates - may itself introduce a bias into 
the caiculation oft:le IGC. 

Neither of these possibilities appears to have been fonnally accounted for in the 
literature to dc,te. This is especially problematic because in decomposing the IGC a 
number of researchers have asked the, seemingly counter-intuitive, question: "Does 
(parents') money matter?". But as we will argue in subsequent sections, the permanent 
iacome model of intergenerational mobility that is used in the licerature begs this very 
q,uestion. 

Some Caveats in the Interpretation of the IGE 

Before proceeding, we should state some important caveats regarding the interpretation 
of the intergenerational correlation in income. 

IGE versus IGC First, we shall, for the rest of tl-Jis paper, deal primarily with th~ 
IGE (intergenerational elasticity) rather than the IGC that we have referred to until 
now. Mast of the more recent literature (for instance SOlOll (1992) and Mazumder 
(2005b)) assmnes these to be equivalent. In lact, th:s ;s only the case if the variz,nce 
in the (explanatory) parental income variable is equivalent to t'nat in the (dependent) 
children's income variable as shown below. If children's log income is repres(.'l1ted by 
Yc, parents' log income by YP' 2nd IGE = 0Y' IOC = fJ!J' then we have: 

So as (Bowles and Gintis, 2002: 6) note, "In effect, the intergenerational correlation 
coefficient p is affected by changes in the distribution of income while tht intergener­
ationai elasticity is not". Most authors follow Solon (1992) in as~urrling that approxi­
mate equivalence between the two is an empirically reasonable assumption - which it 
appears to be. 

However, the original theoretical contribution of this paper - pllt forward in section 4 
- leads us to propose a conception of the IGE which cannot be equated to a correlation, 
but which we argue is superior to the approach currently used in the literature. For the 
rest of the paper we shall therefore focus on the IGE rather than the IGC. 

7See d'Addio (2007) for perhaps the most comprehensive survey to date of the literature un intergenera­
t;onal n.obility. 
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Causality A second caveat is that one should not necessarily infer the extent of a 
causal relation from the value of the IGE. Whilst this paper challenges the assertion 
that there is no causal relation between parental income and children's economic out­
comes, it is inevitable that the tme IGE overstates any causal relation that does exist 
because of the correlo.tion between parental income and other explanatory variablc:s 
in the structural equation for children's economic success. Thus whilst the IGE re­
mains a valid and relevant measure of (im)mobility, the details of what detemlines that 
(im)mobility need to be the subject of further enquiry. 

Optimality Given that a low IGE implies high social mobility - and therefore po­
tentially lower dynastic inequaiity - it might seem an obvious step to suggest that tce 
lowest possible 1GE is best by some egalitarian standard. However, as a number of 
authors have pointed out, higher mobility is not necessarily desirable.8 The idea that 
immobility is bad is largely a function of the belief in the impOltance of equal oppor­
tunity: it seems unfair that some children should earn more than otbers simply because 
they were lucky enough to be born to rich parents. And yet. there are fe\'/ people today 
who would argue that the inhcritar,cc of c'ttractivencss or intergenerational transmission 
of traits associated with hard work are unfair and 8hould be done away with. Thl!s the 
inferences we make about the desirability of a given society based on its 1GE are fun­
damentally reliant on the factors underlying that correlation - which is why unearthing 
these factors is such a major concern of the recent literature. 

Life-Cycle Bias A final caveat relates to a possible bias in the calculation of the 
IGE. This may result from the fact that income for parents and their children are of­
ten taken at different stages of the life-cycle; something reinforced by the nature of 
panel datasets in which children's income is often from the beginning of their careers, 
whereas parents' income is observed somewhat later. The standard way of dealing with 
this problem in empirical work is to first regress the variables on a quadratic or quartic 
in age, and usc the residuals from these regressions in calculating the intergcnerationai 
correlation - though Jenkins (1987) casts doubt on the merits of this approach. From 
the perspective taken in this paper we will not assume that our variables have been 
residualised in this way unless stated otherwise. Since age variation in income can 
in some sense be characterised as 'transitory', and the tlJndamental hypothesis of this 
paper is that transitory income may have independent explanatory power, it seems in­
appropriate to residualise on age ex ante. (Though we do in fact pursue this approach 
in the empirical work of section 6, but for somewhat different reasons.) 

The remainder of the pape:r proceeds as follows. In Section 2 we discuss the con­
ceptual basis for the proposal that transitory income is of independent importance for 
children's outcomes. In Section 3 we outline the standard economctric approach to 
calculating the IGE that has been used in the literature to date, including the estimation 
issues that have arisen within the bounds of that model. In Section 4, which is the 
theoretical core of this paper, we propose an alternative stmctural model that includes 

RIn fact there are a number of reasons why one would not want to reach the extreme of complete mobility 
represented by an JGE of zero. For instance, Harding, Jencks, Lopoo and Mayer (2005) suggest that there 
are at least three reasons - genes, assortative mating, and 'cultural ideals and preferences' - why we would 
still calculate a non-zero IGE even if ful: equality of opportunity prevailed. For more detailed discussions of 
the philosophical issues around mobility and equal opportunity, see Roemer (2000) and Swift (2005). 
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parental transitof'j incom~ as an explanatory factor in the equation for children's per­
manent income. The consequences for the interpretation of past IGE estimates are then 
demonstrated, and Vie briefly discuss some possible solutions to the problems with past 
approaches. Section 5 assesses various estimation options using Monte Carlo simula­
tions, and gives an indication of the extent of the bias in the IGE for different values 
of the parameters in the alternative model. Section 6 presents the findings from an em­
pirical assessment of the proposals of the previous two sections using the Panel Study 
of Income Dynamics (PSID). Section 7 discusses the ouputs in SectiGn 6, and allays 
concerns about our estimation procedures. The results suggest that transitory parental 
income does matter for children's future income, explaining about 20% of the inter­
generational elasticity. Section 8 goes on to consider some important extensions of the 
foregoing analysis and arguments, and examines their implications for public policy 
based on intergenerational mobility studies. Section 9 concludes. 

2 The Problem with Ex Ante Black-Boxing of Trans­
mission Mechanisms 

The neglect of the above-mentioned issues in the literatur.e appears to stem from the 
view that pennanent income IS the variable with which we should be exciusively con­
cerned when assessing income persistence. This need not be a problematic assertion 
per se, but the concept itself is typically not interrogated to any significant degree. In 
the context of the transmission of material well-being, one needs to ask what the envi­
sioned role of parental income is. Most studies black-box this issue on the grounds that 
the authors are not interested in the details of the channels of transmission but rather 
the gross effect.9 The problem, however, is that if we give insignificant attention to 
possible causal channels the structural model upon which we base our estimation of 
the gross effect may be flawed. 

To see how this approach can result in incorrect econometric logic consider two 
hypothetical extreme cases. In the first, we have a society in which ail children are to 

be sent to state boarding schools - established in all major towns - from the age of 6 
until at least the age of 15. The state covers all costs, but parents can choose to have 
their children return home (i.e. leave school) after the child has completed nine years of 
schooling. In the second, the society in question is a very poor one, with malnutrition 
and disease being common problems - particularly amongst infants and young children. 

In the first example it seems perfectly reasonable to expect that parental income 
around the period at which the child finishes their ninth year of schooling (and pos­
sibly around the time at which the child turns six years old - depending 011 the extent 
of enforcement) will exert a greater effect on the child's future income, because of 
the rt::tums to further education, than that of other periods. This admittedly relies on 
the r.on-exis,ence of perfect credit markets, but not on existing credit mHkcts being 

"Sometimes this is expressed explicitly when explaining the reaSC1n for nOl including e:(pbnhtory vari­
ables other than income. (Mazumder, 2005b: 237) for instance states that: "Oth~r covariates are generally 
not included (in the regression equation), because the goal is to obtain a summary measure of all factors 
related to income that are transmitted over generations. Therefore p should not be given a causal interpreta­
tion." 
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especially imperfect.'o Retaining this assumption, in the second example it is again 
plausible to expect that parental income in the first five years of childhood will have 
a greater impact on the child's future income than income in other years. This could 
work(negatively) through children's ability (proxied by IQ) and health, as the most 
obvious channels. 

These examples demonstrate our two key points, that: 

1. Transitory income could well be important for child outcomes and hence also 
their future incomes 

2. The extent of this importance may vary by the stage of childhood. 

Note that in the above we are assuming the interest in analysing income cOITeia­
tions to be a general one i.e. not confined to particular societal contexts or levels of 
development. The broader intuition can nevertheless be :ranslated into more familiar 
contexts: replace the decision to stay in school with the decision to enter tertiary edu­
cation; and replace early childhood malnourishment and disease with non-participation 
in preschool, and the relevance of the argument to estimates based on developed coun­
try datasets becomes more apparent. In the case of education, Cameron and Heclr.man 
(2001) in fact suggest that - b2.sed on their analysis of US data - family income matters 
primarily for education decisions prior to college enrolment. " 

Permanent Income 

Since the analysis that follows hinges on the above arguments, it is worthwhile con·· 
sidering the notion of permanent income in a little more detail. Essentially, the propo­
sition, made by Friedman (1957), is that investment and savings behaviour will be 
premised on long-term income or expectations thereof rather than simply year-by-year 
variations. Consumption and expenditure are also expected to be smoothed over a 
multi-year period, possibly an entire lifetime. Some authors assume that the only real­
world factor which prevents the realisation of this model's predictions is the absence of 
perfect credit or capital markets (and possibly also the absence of perfect foresight). In 
addition, from an empirical perspective, there is the possibility of inaccuracies in the 
reported income captured in surveys. 

If these assumptions of perfect markets and perfect measurement do not hold, then 
using one year's income will imperfectly measure 'permanent' income - provided an­
nual (realised) income varies to wme degree over an individual's lifetime - and hence 
the associated investment, savings and consumption decisions. To the extent that 
parental permanent income affects children's income via any of these channels, and 

iOThe assumption of non·perfect credit markets should not be controversial given that it is in some sense 
implicit in claims that 'measurement error' is a serious problem. Lat~r in this paper we make use of the 
empirical output of longitudinal studies that decompose the variance in income into a permanent component, 
and transitory white noise and serially correlated components. Although some of the the transitory variance 
may be attributable to measurement error from data capture it seems unlikely to all be ofthis sort. Mazumuer 
(200 I, 2003) attributes the variance from the white noise component to this, but does not provide his basis 
for dC'ing so. 

iiCameron and Heckman study the effect of family income on children's education and find that "(the) 
evidence suggests that it is family income at earlier ages and not later ones that matters in explaining college 
attendance" (Cameron and Heckman, 2001: .188). 
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in the absence of controlling for factors such as parental ability that it proxies for, us­
ing one year of parental income to calculate intergenerational income correlations will 
result in estimates subject to attenuation bias. This is the rationale for the approaches 
taken in most estimates of intergenerational relations in the economics literature over 
,'ecent decades. 

The model used in the intergenerational mobility Eterature is typicc.lly more crude 
than that envisioned in theory. In part this is because the notion of permanent income 
in its original form is notoriously difficult to pin-down empirically: How are we to 
define income expectations? On what basis and over what period are they fonned? 
And how, for instance, do we incorporate these into estimations of intergenerational 
elasticities? One way around these complications is to suggest - as Mazumder (2003) 
and others do - that permanent income and average lifetime income are equivalents, 
aJlmving us to use the latter as our 'ideal' /preferred explanatory variable. There are 
two reasons to be sceptical of such a formulation. First, actual income is merely a 
realisation of some underlying, possibly transmissible, earning potential. Since it is 
:his potential :hat Vie in fact want to capture, it is more plausible to view actual incomc 
as imperfectly proxying for this fundamental, but inherently unobservable, variable. 
Second, individuals' income expectations are likely to be over iimited horizons. So in 
fact permanent income is not likely to be constant either. 12 

There is a large literature spread across the sub-disciplines of decision theory, be­
haviourai economics and experimental economics which suggests that individuals may 
consume in ways quite different from such idealised, lifetime smoothing even without 
credit constraints. As Thaler (1990) points out, "a consensus seems to be emerging 
among economists that consllmpti011 is too sensitive to current inc')me to be consistent 
with a lifetime conception of permanent income". That being th(~ case, there is good 
reason to believe that estimates of intcrgenerational income rdatiotls based 0'1 the sim­
plistic standard model, as well as similarly-founded attempts at determining a causal 
role for such income, are likely to be flawed. 

One should also note that under the permanent income hypothesis differer:t goods 
are likely to be associated with different conceptions of permanent income. The 'in­
come horizon' that influences consumption of perishables is likely shorter than that 
which influences the consumption of durables: "there seems no reason why the hori­
zon should be the same for all individual categories of consumption and some reasons 
why it should differ systematically. For example, it seems highly plausible that hous­
ing expenditures are plann('d in terms of a longer horizon,and so a differellt concept of 
permanent income, than expenditures on, szy, food," (Friedman, 1957: 207-208). 

This point is particularly important for the proposals in this paper. Analyses of the 
time-series properties of individuals' income only identify one 'permanent component' 

12Friedman himself actually makes both these points. On the first ""It is tempting to interpret the perma· 
nent comoonents as corre,ponding to average lifetime values and the tiansitory components as the ,;irTerencc 
between such lifetime values and the measured values in a specific time period. It would, however. be a 
serious mistake to accept such an interpretation for two reasons ... the experience of one unit is itself but a 
small sample from a more extensive hypothetical universe, so there is no reason to assume that transitory 
components average out to zero over the unit's lifetime ... more important. it seems neither necessary nor 
desirable to decide in advance the precise meaning 10 be attached to ·permanent'. The distinction between 
permanent and transitory is int~nded to interpret actual behaviour." (Fried,nan. 1957: 23). 
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which one might view as in fact being the pennanent component associated with the 
longest horizon length. In a developed country like the United States where virtually 
the whole population is above a basic level of nutrition - whether through their incomes 
or state support via food vouchers - we would not expect transitory income to affect 
children's development to a great degree via any differences it might make to food con­
sumption. However, in a poor country this may be a primary channel of transmission. 
We shall return to this issue, but note that in general one might expect that consider­
ation of transitory incomes in estimating persistence will increase the lGE by morc in 
poor countries than richer ones. This is because fluctuations will influence the con­
sumption of goods with shOlier horizons at a level at which - in a developing country 
- they continue to have impact on children's outcomes, and this effect will be further 
reinforced by the relative absence of credit markets. 13 

In response to these concerns two alternatives present themselves: 

G Develop a more nuanced model of pennanent income which incorporates income 
expectations and their horizons, and use this to estimate the lOE in income; 

Q Or extend what we shall call the 'stando.rd model' for estimating the IGE to 
incorporate a role for 'transitory' parental income in influencing children's future 
income. 14 

In the rest of this paper we will pursue the second of these options. This has a num­
ber of advantages. It allows us to clearly link the model we develop to the preferred 
model in the literature. At the same time it requires no ex ante assumptions about the 
precise structure of incomc expectations and the associated consumption behaviour. 
Finally, it means that we are able to use the results from ciecompositions of variation in 
longitudinal income - e.g. Baker and Solon (2003) - as I;:xisting estimates of some of 
our model parameters. At the end of the day, as Friedman notes, the fundamental ob­
jective is the explanation of actual behaviour; provided the conceptualisation achieves 
this it has served its purpose. Section 4 outlines a model which we suggest covers a 
sufficiently broad range of possibilities to satisfy that criterion. 

3 The Standard Model 

Before developing our alternative model it may be useful to fonnally review the econo­
metric structure of the standard model discussed above, as well as the technical devel­
opments that have taken place within the boundaries of this structure. 

The main structural model used in the IGE literature to date is one which assumes 
children's pennanent income to be a function of parents' pennanent income and some 

i 3 Although there has been important progress in the provision of credit to the poor (particularly the rural 
poor) in some countries, recognised for instance by the awarding of the 200() Nobel Peace Prize to Muham­
mad Yunus the founder of Grameen Bank, this remains the exception rather :han the nonn. 

i4The scare quotes around 'transitory' are intended to indicate that this is not necessarily transitOlY income 
as envisioned by Friedman (1957) but rather transitory income in the sense of variation not explained by a 
permanent Wetime component of income variation (which is assumed in the literature to be equivalent to 
actual permanent income as envisioned by Friedman). 
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random noise. IS The annual income of both parents and children is assumed to be a 
function of their respective permanent incomes and other, transitory, factors. The£e 
ilssumptions arc represented in the following equatians. 

YOis = YOi + 'Z1'0;, + VOi, (1) 

b!lit = Yli + ~'l;t + 1:111 (2) 

Yli = PYOi + E (3) 

Where Yo;,'; represents parental income in year sand Ylit represents the child's 
income in year t. Following Mazumder (2003) these are each expressed as functions 
ofa permanent component (YOi and Yl·;), transitory component (WOi8 and 'Z1'lit) and a 
white-noise component (va;' and 7.'lit) respectively. I 6 

Within the bounds of this structural model, two problems were identified (see Solon, 
1989): bias due to homogenous samples, and that due to measurement error. The 
former has been neglected in the more recent literature beC'ause of toe increased avail­
ability of nationally representative datasets, but it is important in as much as it serves 
to explain why earlier estimates that corrected for the problem of measurement error 
by using averaged parental income still calculated correlations milch lower than subse­
quent estimates. We will not. however, disC'uss this bias any further in this paper. 

It is the problem created by the transitory factors in the latter two equations that 
have been the concern of more recent attempts at estimating the true IGE. In particular, 
it is well known that in this type of case one can show that a calculation based on 
one measure (year) of the explanatory variable (parental income) will be subject to 
attenuation bias and hence be lower than the true value. 

(4) 

Where 

CTwo' a~,o and CTYn are the variances of the transitory, white nuise and permanent 

components respectively. 

C\: represents the effect of serial correlation in the transitory component. We show 
below that if there is no sc:rial cOlTelation - as ass'.lmed above - then u = 1. So in 
(4) AT is the attcnuation factor, with 0 < /\T < 1. The attenmnion problem can be 
mitigated by averaging over T such measures (years), as indicated by the terms in the 
denominator. 

!SPrevious studies have typically focused onlathers' income rath~r than parel~tal income as a whole, due 
ir. large part to the empirical complications of using mol:lers' income. Our empirical analy>is in Section 6 
makes this assumption for similar reasons, but since family income is 3rguably a mO.'e re;cvant measure -
particularly if one bc~!ieves that there is a causal influence of income on children's outcomes - \~e assume for 
this and the next section that the independent variable represents family income. 

16In fact, Mazumder discards the white-noise component in a later paper (Mazumder, 2005b) as it doesn't 
add much to his main results. It may however be rather important for the concerns of this paper. and hence 
we retain it. 
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A more plausible assumption - following Bowles (1972). Solon (1992), Zimmer­
man (1992) and Mazumder (2005b) - is that there is serial correlation in the transitory 
component of income, in which case we have: 

WOis = OWOi8-1 + C,Oi8 (5) 

If this is the case, then 0: in our attenuation factor ..\ can now be expressed as: 

~ T - aT --1 + 0 { ( T\} 
LIe ~ 1 + 20 T(1 _ 5)2 ) 

Whilst it is true in both cases that increasing the number of years in the average 
will decrease the bias, in the latter case the correlation between the transitory compo­
nents serves to mitigate this. This can be easily seen by noting that 0: > 1, \/0 > O. 
Mazumder's innovation is to note the implications of this result for the extent of atten­
uation remaining after taking four- or five-year averages (as Solon (1992) and Zimmer­
man (1992) did). By taking averages over much longer periods (Mazumder, 2005b), 
and using a new technique to account for this possibility (Mawmder, 2003), he ar­
gues that the correlation coefficient in the United States is around 0.6, rather than the 
previous estimates of 0.4. 

From the above it should be clear that in the literature to date on calculating lGEs 
in income, transitory components have been seen as mere nuisance terms - obscuring 
the true relation between the incomes of children and that of their parents. Hence 
the efforts to remove their influence through averaging. In the next section, following 
our discussion in Section 2, we examine the implications of children's income being a 
function of the permanent and transitory components of their parents' income. 

4 Implications of an Alternative View 

As noted in the previous discussion of permanent income, the idea of transitory in­
come affecting child outcomes - and hence their incomes - is quite plausible. What it 
does require is an acceptance ofa causal link between parental resources and child out­
comes. The model above implicitly assumes no correlation between the transitory and 
permanent components. The latter will capture the impact of such constant factors as 
parental education, traits, genetic attributes and any causal role of the permanent com­
ponent of income itself Hence if transitory income is to have any effect it must be via 
a direct, causal effect on children's outcomes. Those unfamiliar with this particular lit­
erature might be surprised to discover that the possibility of income of any sort having 
a causal effect is not widely accepted. Shea (2000) for instance, in his article entitled 
"Does parents' money matter?", finds that parental income has a negative relation to 
their children's incomes once other factors are controlled for. And Mayer (1998) con­
cludes her investigation into what parents' money can buy for their children's futures 
by stating that "although children's opportunities are unequal, income inequaiity is not 
the primary reason"(Mayer, 1998: 156).17 

17 A remarkable aspect of Shea's paper IS that he does not seek to justifY the highly counterintuitive finding 
of negative, rather than merely insignificant or very small, coefficients on parental income. However, his 
instrumentation strategy is - as has been noted by Solon (1999) - not wholly convincing. 
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There are at least two authors (see Mazumder, 2005b; Hertz, 2005) who have dis·· 
cussed the possibility that ;ncome matters. (Hertz, 2005: 10-11) stltes that he prefers 
"the residency criterion to the biological criterion", and therefore uses averages of 
parental income earned during childhood (or at least when the child \vas resident in 
the household) rather than from other periods. Mazumder does not explicitly do this 
in his estimations, although given the breadth of his averagmg he probably inciudes 
most childhood income. However, he does have a fairly detailed discussion (2005b: 
251-253) on the possible import of borrowing constraints. The salient point here is 
that such constraints imply an inability to fully smooth the usage of income over the 
Iifecycle, and hence can be captured as a deviation from permanent income. 

The problem with both these papers is that their discussions are strictly speaking 
disallowed by their structural models; characterised by equations (1) - (3), which only 
allow for a relation between children's permanent income and their parents' perma­
nenr income. The result is a lacuna between work of the kind done by Cameron and 
Heckman (2001) mentioned previously, and that of t-.1azumder, Solon and others. Even 
worse. as W~ will argue in Section 6, it may result in potentially serious flaws in the 
conclusions d:-awn from dis aggregating the intergenerational correlation. 18 Te discuss 
the salience of transitory income in a rigorous fashion requires that we allow for the 
possibility in our structural models. 

4.1 An Alternative Model 

The necessary modification to the basic model above is shown in (6). The second term 
allows children's permanent income (Yl·;) to be a function of deviations from parents' 
permanent income (ZOiq). 

(6) 

Where ZOiq = 1/0iq - Yo; = (lL'Diq + VOi'l) 

and q E Q, 8 E S, Q C S 

Two things are noteworthy here. First, q indexes years of childhood. We will as­
sume henceforth that there are twenty-one such years, including the year preceding the 
child's birth. 19 8 indexes all years of parental income (see equation (1)). Second, the 
coefficient on these years - represented by .i3 - is allowed to vary by year of childhood. 
In other words, transitory income may have a differer,t impact depending on what stage 
of childhood it is experienced in. (This is something we will return to in subsequent 
sections.) 

!6\\e refer to the IGC rather than IGE here because it has tended to be the fonner which is dealt with in 
these decompositions (see Bowles and Gintis, 2002). 

19The issue of which years are salient is in fact an empirical question. One might think that the 100ver 
bound cannot be extended further - though see the results in section 6 . but there may be good reasons for the 
upper bound to be extended; the possible importance of parental income in assisting job search, or keeping 
children in tertiary education, amongst others. 
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This model can be classified as having a 'mechanical' rather than 'economic' struc­
ture, in as much as it does not explicate the the details of the relational mechanims (see 
discussion in 7.3). Under it we continue to have the problem of correctly estimating the 
impact of unobservable permanent income, but in addition we now need to estimate the 
independent impact of the transitory components as well. It seems appropriate to first 
investigate the implications of our model for the estimations carried-out in previous 
studies, and on the basis of this we will then suggest some alternative approaches. 

The True ICE 

Before we can do this there is one fundamental question that needs to be answered: 
what is the true IGE under this alternative model? Initially one might think that it is 
P + L {3q where the betas are summed over all T years of childhood. However, this 
is incorrect. Given that permanent income is - by definition - present in every year, it 
would be a mistake to add the betas without adding rho for each year. Thus we have: 

Henceforth, when we refer to the 'true IGE' we are referring to p*. 

4.2 Estimation of IGE Using One Year of Parental Income 

As noted in the introductory discussion, many earlier estimates of the IGE were based 
on regressions using a single year of parental income. One might wonder what the 
probability limits on these coefficients would be under our alternative model. In par­
ticular, we are concerned with the extent to which these estimates wouid pick-up the 
impact of transitory income if it exists. 

An important point to make at this stage is that for any estimations conducted in 
the context of the alternative model proposed above it is necessary to be explicit about 
whether the parental income used is from within childhood, or outside it; where we 
have assumed 'childhood' to include the year in which the child is in utero until they 
are twenty years of age (though see tootnote 19). 

4.2.1 Income earned outside of childhood 

If the single year of income is taken from a period outside of childhood we can charac­
terise the probability limit of the coefficient as follows: 

2 .L 2 '\' (J -'Iq-I.:I 
. "* P~Yol~WoL..qfJ(l() 

plunB = 2 2 2 
~Yo + ~wo + ~vo 

U) 

Note that we use k to index the year(s) used in the estimation. 
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The denominator in the expression above is the same as that in (4) - with the appro­
priate expression for a (here, a = 1) - but the numerator now has a second term. It 
represents the sum of the coefficients on transitory income for each year of childhood, 
each weighted by a value (6 Iq - kl ) which is a function of the correlation in the transitory 
component n'] (i.e. 6), and the proximity of that particular year to the year used in the 
estimation (Iq - kl). Notice that this is dependent on the assumption tha c5 ::~ O. If 
there was no serial correlation in transitory income the plim would be identical TO ~4) 

with Q = 1, so using a year outside childhood would pick-Up none of the iE1pact of 
transitory income. 2o The result is that in this model higher autocorrelation can actually 
playa positive role of sorts with respect to capturing the importance of the transitory 
component. 21 

4.2.2 Income earned imide childhood 

Assuming that we do have access to childhood income, using anyone year of it in 
our regression will produce an estimate with the probability limit given below (the 
derivation of this result, and subsequent ones, is provided in the Appendix). 

2 2 "'3 .1'1'1- \'1 .J) 
A PCTy; ,. CTu, 1. I oU . + .. "CT', 

l · B* 0 "OL-.Jq, " '0 
P 17H = 2 2 ) 

CTYo + o'wa + CT~·o 
(8) 

U sing childhood income means that the impact of the white noise term (1'0 ) for 
the particular year used becomes part of the calculated coefficient. Note in addition 
that the 'k' in this case will be different from the 'k' in (7) - it will be closer to child­
hood income and (based on our assumption of equal importance for those years) the 
second term in (8) will be larger than the equivalent term in (7). To give an idea of 
the relative importance of the various components of income. Mazumder (2003) sug­
gests the following values (based on a number of studies of longitudinal income data): 
2') :2 

:JH' ~\:? CTYo 
~ = 0.3, -;.sL = 0.2 and ---;;-- = 0.5. 
cr}~o+ C'-~-Ut U}Oi; 

The difference between (7) and (8) implies a testable prediction of our altemative 
model: estimates of the intergenerational correlation based on within-childhood in­
come should be higher than those using non-childhood income. At least one paper in 
the literature has made such a comparison (Behrman and Taubman, 1990), ostensibly 
to test for credit market constraints, and found that mobility was generally lower (that 
is. the IGE was higher) when estimated using childhood income - as predicted by our 
model. (We test this implication more thoroughly in section 6). 

Two recommendations follow from this for empirical work using single-year esti­
mation procedures: 

1. Ideally use income eamed during childhood, 

2. If this is not feasible at least try to use a year that is as close to childhood as 
possible. The extent to which the calculated coefficient picks-up the impact of 

ZONote however that even if 8 is, for instance, 0.5, if the year in question is more than ten years away from 
childhood 8 lq - kl ~ O. We make use of this fact in sectior; 6. 

21 Though once one takes averages an additional attenuation effect due to the seridl correlation - represented 
by Q - enters this model as it did in the standard one; see section 4.3, equation (9). 
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transitory income will depend on its distance in years from the childhood ones, 
and the size of 8. 

4.3 Estimation of IGE Using Multi-Year Averages of Parental In­
come 

As a rcsult of the increased awareness ofthc attcnuation bias problem fcw authors now 
use only a single year of parental income to estimate the IGE. Rather, the preferred 
method is to use an average of parental income over as many years as is feasible. 22 . 

In this section, we characterise the probability limit of the coefficient in the seemingly 
ideal case where we have data on all years of childhood income and we use an average 
of these as our explanatory variable. In actual fact, the plim for the coefficient on multi­
year averages varies depending on the nature of the overlap between the years used and 
the years of childhood. However, in the same vein as the results above for single year 
measures, since we expect the coefficient to be highest where we use the maximum 
amount of childhood income data we restrict ourselves to this case for the purpose of 
exposition?3 

If we estimate the IGE using an average of all childhood income, the probability 
limit ofthe coefficient can be expressed as follows: 

(9) 

Where 
_ (1 + 8 - 8Iq-rl+l _ 8!q-ml+l) 

Aq - _ 
1- 6 

and as before, ( (1' -- 81' - 1 + 8T
)} 

Q = tl + 28 T(l _ 8)2 

T is the earliest year used in the regression and m the latest - in the particular case 
analysed here these correspond to the first and last years of childhood respectively (see 
Appendix for full details). 

It is not easy to see what this expression implies for the estimated intergenerational 
correlation coefficient relative to its true value. If the true IGE were represented by p + 
L: {3q then using an average of all childhood income would understimate the coefficient 

h I , . I L3" h . of interest. However, if as we suggest t e true GE 18 equa to p + --' , t en usmg 
q 

an average of childhood income as the independent variable will likely overestimate 
the true coefficient. In the next section we use Monte Carlo simulations to show this 
for certain parameter values. This can however be seen directly from (9), by noting 

22Note that in many cases it may not be desirable to use the maximum number of years available because 
of the reduction this C3.uses in sample size 

23Let K and Q represent the sets indexing the years used in the average. and the years of childhood 
respectivdy. Then there are seven possible types of overlap that are relevant for the calculations. The first 
three are where K C Q, K :J Q, or K = Q. The other four are for the case where K n Q = 0, and 
K n Q i O. The expression in (9) in fact cover cases 2 and 3. 
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that for the parameter values cited in 4.2.2, and b = 0.5, we will have plimEr 
pc] + L~q 8'1(;2: where (;1 ~ 0.95 and 1.518 ~ C2 ;;; 2.(187. So that the overall IGE 
may be substantially overestimated (depending on the magnitude of the Jq ). 

4.4 The Lubotsky-Wittenberg (L"'J Estimator 

Another method for estimating the IGE is thgt proposed by Lubotsky and Wittenberg 
(2006). They propose a new method of utilising multiple proxy variables, which in­
volves weighting the coefficients of the various proxies derived from a simple OLS 
regression in which they are the explanatory variables for the depender.t variable of 
interest. The optimality of this approach is demonstrated under particular conditions, 
one of which is that the proxies do not belong in the structural equation.24 

Of the two applications of this technique in their paper, one involves the calculation 
of the effect of family income on children's reading comprehensio~l scores. The objec·· 
tive of using the LW estimat(.r in thac instance is to reduce the noise ii1 the inciependent 
variable - which in the structural model is permanent family income - in such a way 
that accounts for the variation in this noise (i.e. relative magnitude of tr,e vari'mce due 
to tral1sitory factors) in earnings over the life-cycle, ar,d which is therefore optimal. 25 

The parameter is estimated using a three-step procedure: 

I. Regress test scores separately on each individual year of family income, and 
calculate a set of weights for each measure (proxy) by dividing each estimated 
coefficient by the largest such value estimated. 

2. Run a multiple regression of test scores on all the proxies entered seperately. 

3. Weight the multiple regression coefficient for each proxy by the weight calcu­
lated for it in stage 1, sum over all proxies and divide by the average of the 
weights. 

Using this method the authors find a substantially higher coefficient: "Using family 
income when the mother is 22 to 39, the effect from using the optimally weighted co­
efficients is 2.2, compared to only 1.6 when income is averaged prior to the regression, 
an increase of 31 %." (Lubotsky and Wittenberg, 2006: 558). Since the measurement 
error problem here is similar to the one we would face if we were trying to calculatc 
the IGE (in which case the dependent variable would just be a measure of children's 
income), the method used should, ceteris paribus, give a more accurate measure of this 
coefficient to(). 26 

The key point the authors make is that the LW estimator is a better estimator than 
that which averages incomc prior to the regression (which, as we have seen, is the 
nonn). or that which utilis($ a multiple regression and takes a simple 2verage of the 
estimated coefficients. Were we using the standard model of Section 3, and there was 
life-cycle noise in the data, the LW estimator would certainly be better. But notice that 

24See Lubotsky and Wittenberg (2006) for the full technical details. 
25The premise being that the earnings in earlier years are a more noisy measure of penn anent income than 

later ones; an assumption widely accepted within the literature. 
26We say 'similar' rath~r than 'identical' since there are arguably other children's outcomes important for 

their future income which will be affected differently by income as a causal factor, as well as being related 
to the permanent factors proxied hy the permanent component of income to a different degree. 
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our alternative model implies that one of the assumptions of the procedure is violated 
- namely the assumption, mentioned above, that the proxies do not have a direct effect 
on the dependent variable. 

Nevertheless, we might still wonder what the nature of the LW estimate would be 
in this case and whether it would be an improvement on the other approaches. As it 
happens we can use the results above to give an idea. In particular, the weight ('p') 
applied to an indiviciual year can be represented by: 

Where ~j comes from estimating Ylit = (3jYOij + e, and similarly for ~i which is here 
assumed to be the largest estimated coefficient so that we set Pi = 1. 

Using our previous result from (8) we can show that 

Z
. (".) _ plim((3j) ~_ pcr~o + crtvo L'I.6q6Iq-)1 + 13icr~1 

P ~rn PJ - . ' - 2 2 "" -I -iI 2 pl~m(61) pcrYo+crWo6q(3qoq + {3icrvo 
(10) 

In words: On the assumpti.on that equations (1), (2), (5) and (6) are valid, the LW 
estimator will weight the multiple regression coefficients on the individual years of 
childhood income by their relative importance (Pj in the numerator versus Pi in the 
denominator), and their relative proximity to years of relatively greater importance 
(Lq (3q5Iq- jl versus Lq (3q5Iq- il ). On the basis of this one might therefore expect 
that if transitory income matters the LW estimator will be closer to the true IGE, and 
therefore higher than estimates based on the typical approaches outlined above. We 
confinn the latter intuition in our Monte Carlo simulations in Section 5. However, 
given our discussion in 4.1 regarding the true IGE under our alternative model, closer 
inspection suggests that the WL estimator is likely to overestimate the true IGE since 
this is comprised of the average of each year's ,3 - not a weighted average. Section 5 
confirms this intuition as well. 

4.5 Better Estimation Methods? 

The implications - outlined above - of using different approaches to estimating the IGE 
suggest that, if transitory income matters, past estimates may be flawed.27 Given this, 
there are two things we wish to do: 

• Characterise the nature of the problem (under- or over-estimation) and the ex­
tent of iL In this way we may make some inference about the validity of past 
estimates. 

• Determine a more accurate alternative to the approaches used to date. 

27Note that here we are concerned only with estimating the correct magnitude of the IGE. The equally 
important issue of the IGE's true composition in terms of permanent and transitory income, which is the 
other concern of this paper, is deferred for the moment. 
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Leaving issues of data availability aside, one might think that using an average of all 
,~ 3 

years of parental income would yield th~ true intergenerational elasticity (p + L.~' (1). 

Indeed, in the context of the standard model of Section 3, accepting the notion that 
pennanent income can be equated to average lifetime income (as assumed for instance 
by Mazumder (2003, 2005a)) implies that using such an average as the explanatory 
variable will capture the true IGE. Our redefinition of the coefficient of interest as being 
p* rather than p, as well as the result in (9) suggests however that this intuition may 
be flawed. An alternative would be to explicitly exploit the fact that transitory income 
outside childhood plays no role in the structural equation for children's permanent 
income, For instance, one could run a regression on all years of childhood income 
entered as individual regressors, along with an average of all non-childhood income, 
We expect that that the coefficient on the latter in a simple regression will be akin to 
that in (9), but with the second term in the numerator being relatively small and the 
third being equal to zero.28 This suggests that entering it into the multiple regression 
would provide an effective control for p, thereby allowing us to estimate Lq :3q (and 
therefore, by simple division, the average of this sum). 

It is perhaps worth mentioning at this point that in this paper we ignore attempts to 
instrument for permanent income (see for instance Solon, 1992; Zimmerman, 1992). 
We do so because it should be fairly clear that the use of instrumental variables will 
not resolve the problem that results from the exclusion of transitory income from the 
~tructural model. 29 

In the next section we examine the merits of the speCUlative solutions presented 
above, using Monte Carlo simulations, and confirm, for various parameter values, the 
earlier assertions in this section regarding the bias that may result from using the con­
ventional estimation approaches. 

5 Simulation Methodology and Results 

F or the purposes of this paper we fix all parameters in our simulations except for the 
relative importance of pennanent and transitory factors, and the relative magnitude of 
the betas. As noted in section 4.1.2 we will follow Mazumder (2003) and assume that: 
o-~T' n O-~r o-~" ~ - "0 . . . 
~-iQ. = 0.o, -::i'"- = 0.2, :i,Q" = (J.t) and <1 = 0.5." In addltIon, we wIll assume that 
." }',)t O"YOt (, )-at 

L ,Oq 
the true IGE is fixed at 0.5. That is, p + T = 0.5. 

The simulations work as follows: First, we generate iifetime incomes (over 45years) 
for 10.000 hypothetical parents. The first year is generated by taking draws for th.;: 
permanent, serially correlated and white noise components from normal distributions 
in such a way that the variance in annual income explained by the components corre­
sponds to the parameter values above. The subsequent years of income are generated 

28The reason for this is apparent in the derivation of that result - see the Appendix. 
29The very premise of instrumenting in this context is that ther~ is one underlying latent variable - penna­

r,ent income - which is the sole variable of interest This presumption is precisely what we dispute in this 
paper. 

JJSolon (1999) makes similar assumptions, 
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based on this one, incorporating the fact that wo is correlated across years. We then 
generate one year of children's income (for 10,000 children) as a function of the per­
manent component of parental income (Yo) and the deviations from this in individual 
years of parental income from childhood (ZOq). The former is weighted by our assumed 
value for p and the latter by our assumed values for the {3q'S, which for the first of these 
simulations are assumed to be equal so that ifI:q {3q = X, then 8q = ;, I;fq (we relax 
this assumption somewhat in two subsequent simulations). Note that in all simulations 
we assume that childhood lasts 21 years. 

This provides us with a set of data satisying the assumptions of our alternative model. 
Having done this we then run a set of regressions on the generated data. The first set of 
these are aimed at giving a numerical characterisation of the bias that results from what 
were until recently the most popular approaches to estimating the IGE. The second 
set explore approaches based on subsequent developments (Mazumder, 2005b; Lubot­
sky and Wittenberg, 2006), as well as possible alternatives discussed in the previous 
section. Each is iterated 10,000 times. 31. 

The results of our estimations are shown in Table 1. This reports the results of re­
gressions of children's income on: 1. A single year of parental income from far (twenty 
years) outside childhood, 2. A five-year average of income outside of childhood, J. A 
single year of income earned in the middle of childhood and, 4. A five-year average 
from mid-childhood. 32 Recall that in all cases the tme coefficient is 0.5. 

The results confirm the well-known fact that the coefficient on the permanent com­
ponent is heavily attenuated when using single-year measures of parental income, and 
as Mazumder (2005b) has demonstrated, even averages (of non -childhood income at 
least) using five years of income substantially understimate the true coefficient. In the 
context of the model proposed in this paper it is particularly notable that there is a strik­
ing difference between the coefficients estimated using a single year of childhood, and 
non-childhood, income; with the latter being lower as expected. (If the magnitude of 
the former coefficient appears implausible it may be worth noting that Solon estimated 
coefficients on single years of income as high as 0.4 (Solon, 1992: Table 3), as did 
Zimmerman (Zimmerman, 1992: Table 3: 418)). 

For the first parameter set, using one year of non-childhood income underestimates 
the true IGE by about 65%, whereas using a year within childhood underestimates 
it by slightly more than 20%. The results for the five-year averages are similar, and 
the estimated coefficients for the second parameter set indicate that the extent of the 
difference depends inversely on the magnitUde of the betas. Whilst this demonstrates 
the dangers of using non-childhood income, even utilising income from childhood in 
this way does not necessarily yield a good approximation of the true IGE. The results 

31 The Stata .do files are available from the author on request 
321n the second regression the average begins ten years outside childhood (s=31) and finishes four years 

hence (s=35). The reason for noting this detail is that since 0 < (j < 1, we can assume that the second 
term in the numerator of (7) will effectively equal zero if iq - ki > 10, \I/'~. This serves to accentuate the 
difference between using childhood and non-childhood income since the latter picks-up none of the salience 
of transitory income. 

17 

Univ
ers

ity
 of

 C
ap

e T
ow

n



for the last two parameter sets indicate that the relative importance of different periods 
in childhood is almost as important as whether the income is from childhood at alp3 

For this reason we tum to the second set of estimation approaches. These regress 
the ~hild's income on: 5. An average of all childhood income. 6. An average of all 
non·childhood parental income, 7. An average of all parental i;lCOl1lC. 8. Calculates 
the Lubotsky-Wittenberg estimator discussed in Sectio!' 4.4. and 9. and 10. contain the 
outputs from regressing the child's income on all years of childhood income entered 
separately whilst controlling for an average of all non-childhood income. (9. contains 
the summed coefficients of the individual years whilst 10. gives the coefficient on the 
control). 

The results in row 5 merely confirm our counter-intuitive. analytically-derived con­
clusion of Section 4 that using an average of all childhood income may overestimate 
the true IGE for certain parameter values. By contrast, using a full (t\.venty-year) av­
erage of non-childhood income underestimates the IGE by 25-40% depending on the 
importance of transitory income. Confirming our concerns about the approaches advo­
cated by Mazumder (2005b) and Lubotsky and Wittenberg (2006) respectively, row 7. 
shows that using an average of all parental income may underestimate the IGE. On the 
other hand, 8. shows that the Lubotsky-Wittenberg estimator may provide spuriously 
inflated estimates of the IGE if transitory parental income does matter for children's 
permanent income.34 Finally, the results in row 9. and 10. are not particularly prom~s­
ing. The sum of the coefficients on the individual years of childhood income is clearly 
capturing the sum of the betas (equal to 4.2, or 2.1 for the second parameter set) but 
only to a relatively small degree, whilst the coefficient on the control overestimates p 
and understimates the true IGE. 

These simulations do help llS to characterise the nature of the bias for various ap­
prmches, but no obvious solution emerges. At best we can say that - for plausible 
parameter values - the true IGE is bounded below by estimates based on averages over 
all years of parental income, and above by those over only pare,1tal income earned dur­
ing childhood. In an empirical setting this fact provides another test of the altemalive 
model: if adding a number of years of non-childhood income to an average initially 
only over childhood decreases the coefficient, this supports the claim that transitory 
income matters.35 We discllss this possibility further in the next section. 

The fundament;;! point that emerges is that if transitory income matters all existing 
estimates of the intergenerational correlation in income are biased in ways dependent 
on: 

" The extent to which they have utilised income from childhood 

• The relative importance of transitory income (i.e. the magnitude of the bems) 

33 As noted in the table header, the {3i for the thrid parameter set start at 0.4 and then decline to 0, whereas 
for the fourth set they start at 0 and then increase to 0.4. The years used in the average are the first five years 
of childhood - hence the large difference in the estimated coefficients. 

34This is not to suggest that the results in Lubotsky and Wittenberg (2006) are necessarily spurious, but 
it does indicate that there may be another factor at play other than the life-cycle noise with which they are 
concemed. 

35Notice that this holds most strongly for the addition of many more years of non-childhood income. 
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6 Empirical Evidence 

6.1 Data 

In this section we examine the implications of the alternative model empirically. Our 
data source is the University of Michigan's Panel Study ofIncome Dynamics (PSID) 
dataset (Panel Study ofIncome Dynamics, 2007a), which has been one of the primary 
sources of inter generational mobility data in the literature. 36 The PSID is an ongoing, 
nationally representative, longitudinal survey of households in the United States that 
has been conducted annually since 1968 and bi-annually since 1997. It began with 
4,800 families and has subsequently conducted follow-up surveys with these families 
and individuals who moved out to form their own households. Because of the addition 
of newly-formed households to the sample, by 2001 it had grown to 7,000 families. 37 

In this way it provides excellent data on intergenerational income mobility which is 
unavailable from cross-sectional surveys, as we have access to the income data of both 
children and their parents over a substantial period. 

With such a survey, sample attrition is inevitably a concern. For the purposes of 
this study we take the data at face value, and make no pre-analysis adjustments in 
this or any other respect (though we do use the relevant weights provided with the 
PSID data). Fitzgerald, Gottschalk and Moffitt (l998a,b) have conducted a thorough 
analysis of attrition in the PSID. Although it had lost almost 50% of its original sample 
through attrition by 1989, Fitzgerald et al. (1998a) find that despite this it has retained 
"continued cross-sectional representativeness" (1998a: 296) for the first generation 
of respondents. The same authors' analysis of the affect of attrition on the second 
generation of respondents Fitzgerald et a1. (1998b) has more measured conclusions as 
to whether this attrition is likely to bias the estimates of intergenerational relationships. 
This is in part due to the limitations placed on their analysis by having to estimate 
attrition effects within the sample itself (since there is no comparable survey against 
which to check these figures), which leads them to state that: "All that we can conclude 
is that our analysis has not uncovered evidence of statistically significant attrition bias 
in estimates of the intergenerational relationship between fathers' and sons' earnings" 
(l998b: 336). The finding therefore cannot be taken as categorically demonstrating 
that attrition bias is not likely to be a problem. However, for the purposes of this study 
we suggest that it should not be a problem for two reasons: 

• We wish to contrast our results with those in the literature, most of which have 
been derived from similarly raw data 

• Our primary interest is not the magnitude of the IGE per se but the composition 
ofthis figure and the trends within it, which - given their nature - we suggest are 
less likely to be distorted by non-random attrition (see discussion in 6.3). 

We therefore attempt 110 corrections for attrition other than the use of the PSID­
provided weights. 

3(ilt is such a popular source for intergenerational mobility analyses that the PSID Datcentre recently 
released a full tutorial on their website which guides the reader through the - somewhat arduous - process of 
compiling an inleregenerational dataset (Chiteji, Gouskova and Stafford, 2007). 

371n fact, it had grown to more than 8,500 families in 1996 but the sample was subsequently reduced (see 
Panel Study ofIncome Dynamics, 2007b). 
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We Jo n,;v. nhel. " 'estrict our ,ampie of pa'mt-chIld pai", in m'o ways, Firs" we 
us< only fOllltt-,on pai,-". SOoorKl. tl1< p'"'" are limiLc:Uto th(),~ m "hieh the chikl "'" 
}'<~\ng.r Than 20 ill 196~ (iIlClaJln:~ tho," nC( yer hom), "nj uider than 25 en the Waf in 
"hich,,~ ' '''Iu ire th . ir nl<oru~ data, Ill< [,,,t ,omi cL i", i, not idoal ' sin"e if income 
play. a eau,a: role our I"imary \'ariahl. of inTere't >!wllid be alllul<J"ehold income· "'" 
,,~make it in ix(k, 10 .wid complie";".,, r~la'ing to womou '< changlng In:~ in ' ocid" 
and tl'" detail; of marri.ge TIM,d,_ T1><o , ",0",1 i, so that we ha"e child(l!n:, in"ome 
moa,ur~d curir;g • ».'riod ou;,i,!" any '-~aso",ahl . cone. ptioo of childhood (whi"h al'o 
me"", : • ., ooi;..:: in met ~ICorr,C d"tal_ " h,:,,1 ~~'" en,,,,-;n~~ that w~ haYe ' 00'" paret1lai 
inCOme d.ta that i, " .rt~in:y "'"hin childhood, All inco",e da," i, conver1ed Lo 2{~)3 
dollars ",ing the CC.bllmcr I"ice index (CPI) pTov;d~d by til< Unit.d Sm'>!, &reau of 
L.hOT Swishes, 

S,\MPLE SIZES Of PAREV1AL INCOM E BY \GF OF SON 

, 
! 

.- -, " 
",.,f ,on 

Til< ,ampks SIlO' - by the age of tile ,on, ",hou fmher', Jncome w"" eamed - are 
rrm lded iu figure I _ 1\",~ that tile llaMe of 'h" "mr\< anrition i, due !>o,h ro the 
inhe!em bm;,.tion" of the PSI f) "mpk a, ",. 11 '" Ih • • ho'~ r~"fLCtion" 1'0f in,tance_ 
if children arc 30 ln 1 q~7 ,ben nk,'Y w",." on l} 1>c<l1 ill 1 % 7 and we wi ll not j~" . any 
pre-childhood i"fil<l!laliou otl them l"illce the PSt!) ".rted in I~~) . Mor~ I>'-",,,'i!y, 
if w~ us e 1'197 income then we will (>Ill>' h""e mo" lhan liv~ y~a" or l"e-"bikJhwd 
p.re",.1 illc"",e for t~a"" ohildro,\ \\ ho wo,.o n. woont, in or alkr The I Q72 PSID and 
whose fa,he" reporled 'heir iucome_ Rut ,illce the", "hlldT~n mu,1 h~ at :eo" 25 yea" 
"ld ill 1 ~7 th~y haw 10 ha\'o b<~n hom before 1972 . Th,lS, Ifwe '"'' 1'l'J7 data we 
will nOi. h.ve mor~ llun f,,," yea" 01 pc~,ehiklhood iTlCO"'~ data 011 any individUal,_ 
We h"," m",h mo.-~ data on law chlldhoo:L .",1 p"'t-ch iklhood, income f,,-.'" I"gou< 
rca",", 

In o,de' Lo ma"mi,o tho ,,,",pl . av,i labl. w. utili,. 2001 data, ".-hich yield, Ihe 
,ample ' il_", ,h,""n in FlgLJrc I We ,t xl howc~<t rUll the ",,'imallon' h~:ow u,illg the 
1,),)7 d. la ., a ,eu,ulVity '~,L The prima", d, fTc~enc"" 1><1\1'< Cl1 the two se" of '~,u:l< 
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.,-e IfIOI I"" coefficionts un "h,IJlwod lea" "PI"'e, In hoc ',"-OC""",ilighor, .Ild Ihe 
dW'Ilwiltd Irend Ln blO' Y"" i, m",e p"-..,nt,,,l, Ln lhe 1'i97 regro"",,lIS,'" Thore 
is a rosoibi illY Ihal th" cuuld be due l(l Ihe inciLls;nn of m()f" imliYidual, in th.ir mid­
Iwenlie, ", Inc ",mple who "''''. miliall) belO\l/lhe age tu,-nff in 1997, Ilwugtl II .. 
qwmie, in a~.., we u'e ,hould aee,","l tilT ",,,h lit,,_cycle b,,,,e,. Neve'thel<". ,h. 
","uit, hclow do no< app<anmporlanlly sen,ili,'" '" UU' choic" of year. 

6.2 Results 

Hec,jj ~~at our m.in ob.i"ttiw ill thi' ,ection i, w inve'lig"e Ihe mlc of [tan"I"'), 
roronlal ineem" ",a,""" J"T ch, ldTen', futLJTC permanent ;J)'Xllll< , nased on 00' deriva­
lion, and di'ICu,,,on In 4.2 we Jo IlL" by "Iimaling Iho d,,-,ticily (If SOIl', in;;Of\,., in 
200 I with rC!<!",ct 10 lalher', ioc~me earned al dilTeTonl ag~' (If ,he '<On The outf'll' i. 
pre,e<lred In FIgure 2, 

HGURE 2 SINGLE-YEAR IGE ESTIMATES 

~ ~~~ 

" ., 
j "'i--r 

.~ .' , ,~ .,' .,', ,Ii 'r ~ i' ~" .," ,~ .~ f >' 
,~, ',< 

The ,m"lleS! ,~mple ,izo we ,",0" % (",h"t lhe ",n., a,e 411) an,l the la'g<>l" %0 
(when th") are 19) The r",~ll' aw .. ,. to ,tmngl, ;Uwon" cau"'111'~le fot' in,,,,,,.,, 
The single.yo., 1Gb I""ng fadl.r', in<Ollle mme than two yea" h<tore birth aJ>J when 
til< ,on i, in b, mid· a1)(llate-311< 01" ofo 'imilot magnitude to those touttd in ,on'" 
nf 'he eariie,l calculalion, of ,hi, ,"",ioblo (lkluman and Taubman. 1 9~'i), whiM Ihe) 
are high""l- as much 0' 0.47 _ when u,mg iI1C()mO IT(lm "arly ohil,lhoo<l. The rnagnL­
lude ond ponom of ll1c," difi'en:oces cohere with <I", o=rtioo that whi!>t IGE, h",,,,d 
on income (>tit,i,ie nf ,hilJhood caplu,~ the (attenuated) imp(ln of the P<'m,aJJem com­
poneol of iocnrn • . they fail to capture the ('m,,'ai intp<H1aTlC' nf i",orne (mm,itor), <x 
pcm~m.m). 

[(ecall that <m·, uf UIl' para,"",", >IC" in \Lte ])T.";<11" ;.ccticol< incluJd a ca,e where 
lhe t>c'ta< where hlghest (0.4) al blflh and decrt"'Jng lineari)' thereafter, It i, in"''''''," ~ 
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to compore 'be gr.ph III figlLl'e 3 of the ,ingle-yoar 1Gb 1(,,- t!.c;<e 11l,lnl repE,,",;on, 
to Om .mpi,ic;>J <>t,matos ilete.'" 

rlGUIU: 3. IG E ESTIMATES FROM SIMLLATIOl'S WIT][ A DO'Wc-.'VAIW 
L1i',LAR TJUjJ'o,J) L" ll};lAS 

• + 4 ~ .' a ~ 9 _ t t ~, 9 ~ • ~ ~ • ~ 

"",",'. "'. 

TlIe few autlloc, in tho literature t" anempt an a"e"mcr.l ",' the caLI",1 ",Ie oj' i []­
"",11e (discu"ed in 8.2) have typically LL,cd "ompar;","" oj' lG!O, no,.,:! "" mul!;-yea, 
aW,age' "'LIl~~ thn , ingl e y."" "f p.remalincome.Co".sequt.ntly. in f 19 U1'e 4 we 
pro> ide lO t "'l""ate; h""cd "n ",'c-yea' a'""","" ",d.,ed by the earlie;, year ,-"ed in 
tho ",'erage, 

"All ''''''1'<'''" "",' ;, ,I",L Lll< ;:,~ ,= "r ,oi,*-,," ,,,,,,n," i, '"< ,in" '''', .. ,,, "'" LI" ,,,,,, ... ,,' '"', 
Ie, ,Joe" ",,,ffi, "'"" "''(''', 'h< '"'t tho! .. tlo< 00" ~,""T"'''''' f"'''''' jt 'Of'" ~ [ie, lot~llC" c",,!!i< ,," '~loc 
.. fo" T"" ,;;;, oc., fe< ,,>i. i, '''''''U'' ., ~, """0 "' s"di",,', iL " "''" '"" im""""", ()(, ,iv," Y"''' 
~,,]I " i" P"" i""" to <C.I> uf W" 1"""'"'" L,.L w<l olel< m,i", Lke rr' ... n~..:k "I ,ke "tim.",1 C' ,..,Iie",,, 

HI" ,j"" I""", """It",, y '''' ,"'LI, "'''' " "'" ., L,r ~,' "",'n",, .. t' ,,,", """i bu, ",., ~,.... ""'" • ""'" ,,,.,,,,,L 
'hi Lb< I",,,, ""'""""",, "t' ,,. ~'" fi",,,, "" )''''' ,I; ~,J '''''''''""''' ''' .1lc" ",,,II In "'" ,,,,,,i,;,,,1 .",,1 "i, 
m., ,~ .I,.",I, m,,,,,.,,ji,., L,,,f\;c,c"," en ;""" .. ""." CO" of '"' """", '''g' "~ pcr,,'" j"",,,,,, .", 
h,~v ,,, '''' J."'~~"<I-"~",d ","'''' '0 "'''''I ~'''' " ' hot 1~1t. , Univ
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FIGURE 4, IOE ESTIMATES USING !oIVL-YLAR AVFR.\GFS 

, 
1 , , 
" 

, , , I 0 , , < , , "'I'" -<-, ~"",.. .," "'.'" 
'"'''''''' ~ ""..,. 

Altho~h th ... re,ult, al;o app"'" to d<:monmatc til.! incoTl'\e in ~"'I~' chilJh<)oo 
i, mO'1 importont. tho mognitoo", of the diff<r<LICCS or" subsmmially fcdLJCcd." The 
altem.!i,,· moocl of SCCi"Xl 4 would ,u!%c.l (hal Ihi , " duo on tne nne halld to the 
&:crcoscd on.nunti",] nt tho 1"'ITll"'lOm cnmpmlem (p 1, combin"d ,,-ith " ,moothing OJ 
tn. cndhcicnl n., lran,,",,}, mCOme (i3, UI year 'I) by VirtuC' of ,vc,"gin~ tho betos o .. or 
multip le yo"",. Qmte cl"arl~, thi' approoch j, more ljkely to rcf~lc the []olwn tna': 
" Income mon." mOl'e m ,orne poriod, thon oth.,,; b. On the ba,i, of thi<. 'hal 
tJ'an,it(),y il1come h,., m,l' caLl,a] 'o)c wru.I,()~"cT 

6.3 Estimation Con~ems 

One m.i"h( be coocemed that ('h' r~'uJ" 10 h~"rc:'.IT d,iH'n b)' the ",mplc ""nt",n 
.how[] in Figure L Ift~i, a\\ritinn i, ,y,toma,ic il coulJ bia, the ",J,viJual ~slimato,. 
and the1'e100: "1'0 ""Y compariso"" nftho,,:, by lif.,_,)" k trend, in i",-,mre ("'~r the 
.go oftoc ohild, hl<kcd tf,i< m. y b<. ,'alid "OTlOem; "nee fatheri[]g a cl:uld i, (]lOIT 
likely at:lOme age, than othc" an d fatb.~,,· income is kn",'n to be pron" to sud life­
"y,,)c cfleCIs.. ",c <"'>1M ex!",c! ,omethin~ of a "n"ol'lio(1 Ry tf,i, theory it i, "nt 
'"'Il.-i,ing In find tho\ incmne full, os onc m~a'urc, il wcll bdor~ d"ldb(~>d ()(' IOllg 
"'ter chMhoO<l, This is O(1e ,c,,",", tn C<~llml f,... quanic in the age ofh.t!>:.,,,, ",hl<h 
\I'e do in 01'- "timan""" O"c might also be eotl<erncd that there "lOy lx, selcctKm 
eflec!, alllO\lg.<1 chtidrell SHlee ""ly c~i)dron b<>nl in ,ert.i" ycars will hv" porticul", 
v."" of itIC""'" (c.g. twn ""hI> "dare birth) available. To coutrol fa.- thi, oiso w" 
;rleludo:" qllartic in ,hildr~n-" ""C" 

However, thi' dot'" ,lI,t lully dUll with the pro~lem. It may b< lhal th e C(X.'lTicic-m< 
arC d:ciilllng a< th<'Y do bee.use aUf ,am pl., aro gctting pt<,grc","dy homogenou •. 

10 Th< ,Wr«' ''"~, oj (,"" ,~,""",,, ;> ~'" (0 ",C ",,,,,,-~ ,,," '" ... ",1, .,,' ,I", "";.,, ['Oil) 'C<f-' ,;Ot • 
"''''.n'-''~ ~\. )"'" of r»'".,,1 ioc' __ ""~ 

"1 h;, " _1, . 1", <c' ''''''loij,,,<, k<",,, ' M;" , ,c,,"rbl~h 
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'0 'hat our o<tim:ni,m' aro ,ufferlng !'",m Ihe allcnu.alion hias noled by SnHm ( I ~R~)" 
To .Ihy thlS k.1' we mi~lu like to make 3 detai led cnmpan'Oll of the ,uh-,amples b~ 
\"ari.hl., <uch :IS roce. g~nder, emLc3tion 1~"eL etc Aoother ,,'aj' of making >uch an 
a"es=enl thou~h" 10 mal. c~mpari,on ' with," 5-year inte,,'"1> ofnomblo cl,"n~e' 
in the JGE fn,. afixd sample, (The PSI!) sample doc, 110t aiIOM' u> ",ir, a ,ample 
of , uffici.lIl sizo to ma1.t this comparison Oye, m<>eh hmger period'l We c,mduc' 
allaly,i, "n ,"ch ,ubsets and find broadly Si",i!:o, results (not ,heMn) in lerms of the 
!rends, a lth'lUgh th<o magnilude "I' lh. coe fficient< from 'he "Jbseh Jin" " at time' 
fmm IMt in 'he [ull-",mple e"'Tl1IIlinn' - a, nne might expecl gi\"en thaI the faeln" 
i"ft "enc illg lh. lOr: can vary o" er tim< (, •• lhe d LSc"" ion in 8 I), 

PcrMps the he,1 way nf allaymg c,mcm!' thai our ,e,ults "re due to bia,e, resuiling 
from ;ample soleelioo, is 10 consiJ<"r 'r~ r~"lLiem in r igure I If 'he re,ulb ln r igur. 
2 were driven by iocrca.<mg <ample hnm ogeneity doc to age-ba,cd "Llrilioll' ill our 
sampl. th", we ,,,,"Id expect til< h igl>e>l TGEs 10 be a>,,,,,iate;l "ith til< large,t s;lmplo 
,iz." Huwe\"eL whib.llhe ,ample ,i,,,, rcak at age 19, the ,ingle·year iGh pe,,", at Ill< 
ago of 3. On the basi' of all tbclo argumems ",. rejoct the )lO<,ibrlity that ou, re,ullS 
are ;lri\,.n by bias." .uhor roloting 10 life-cycle effects or homogenou, ,ub-,aLl",les 

7 Discussion 

Th. ,o,uit, .Ixwo are l'(ln,i'to"t wilh • number of plauSlble hyputheses: 

• ftal paren" who p'an their children are likely to ha, c chll<lren ,,!.o are ~tler off 
(re lkcled b} 1h. inlp..-Lance ,,1' porental incnm. up tn Ihree yea" her"re hirth), 
O,er and "I>.",e the fac! Ihat Ihi, i, all altn!..",e typically ,..,,()Cidtro wilh higher 
income brad",s, 

• Tllat poronlal iocmne during childhood gcnomlly manel' mole th." illCome out­
,ide oj" chddh",;I, 

• AnJ tbal, c",,,, j,,enl "ilh lhe early chrldh.~,J ;k,'elopmonL lileratme. mWllk 

'pp"ar> 10 matter 1l1O'" in 1M ea,ly 'lage. of chi'dhood," 

7.1 Thl' [)in'i:tion of ,\wraging 

There i, nne imp..-Lanl prdiclion of II><' model pre,ellted m ,ecli,m 4, and dl>cu"od in 
pre"i",,, ,eclion'. thai we arc UMble 10 w,t here because of our Slt",11 ;.ample size" By 
'rttuo of Ih. r:1CI ~"'l Chlldlt""d income muliers mme Ihoo non-childhood iocome, Iho 
trend in the T(iF "hen the indepondont variable i, a,.,ageJ ,"'or longer perind, "[lime 
;hnuld depend ,)\1 lhe d""C'.lOll ()f lho: a,'eragmg Con,ider J'igu,e 5 reprodoceJ from 
Mazumd.I' (2001)." 

,,~, ~;..:,~ '''''' 'Q''~y .... , .. ",,11> fLQ. "''"I '."I""""tiv,Ly ........ '''1'''',." "rr¢' to "l .... , ,he 
IGE, 

"A. ~" "",~ "",,"<I ",,,...,,1)'. ,f"", "),]"1""",, "" 1 .. ,1,., be wrt<""L roo" woo"," ~'"t, . "-""<, 
~ .. "I of """'opmcow, In tkoo ,~" """ .. ",h< "'1"" ,ht ,,'"M< .. ~,," <h< """'" "r .. ", ~""i<! b, J",,~ 'mro"'''' '''''1'<,1,,1'' "'" """"",,, 'he .~ 01',"," """,,, ."'''" ___ ,, 

"'rM"O.u.,L l(l(J I, hom' j) 
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~ IGlIR[ 'L DIRECTION Of hl"ZU"IDER 'S AVERAGING 

-_. ---

" f-------------------------c.,c,c,',.CC" __ "' ________ >o~~ 
~--~ - . 

{" f-·,'C,c----'"cC···c'.'-------------------------------'-­, . 
' " ':' 

.. 

.. f--------,.---------

We would OXpN:llhal the ' hap< of th. plOlteJ 1m. "iii d<p<nd Ul the firM j 'e', 
u,.d as well "' the o,-d.,- (If the suo,""u",,1 yea"" Foc in"I."ce, if one were r~ ~Ul 
wj,h a ~.ar of parc"tlml income afte' chi IdhmJ anJ then illCilKio llH>re yea" from earli., 
in life we "'(lukl e<pc<llhe , lupe W oc "cq>Cf [han if the ti"t year w" from within 
chil dh ood and some ,,[, the OUO'"4uetl! year, weTe nn", Nu~icc ,he, U"JeT the cl1,Ido 
pc""m'"nt ,Mum. "Ppr""clt il ,hould no< mOlt., ..... hieh yea .. are included ur in "hal 
urder, ,ince ,b e inc,"" ," in th e coeffici en t should b< sol . ly due to dec,.,.,.d .!tc1lalL!ioo 
billS"~ 

On< " ason thi' mlght not emerge fmn an an"lysi. ,uen a, \1a7unKkr' is lh.11 -
as we ha'e no1<d _ auth"r, T>rely pay attention In lhc age nr the child whon iOCOllle 
wa, earned, but 1.00 mth., lu focus"" the .ge of 'he aJulL, Although tocrc j , • de­
,""graphic rela,ion betwoen ih. two. ,I', 1~11 cloar e,. wile what form 'his ",iii rake, 
There are,;om< co,. , whore "M can ml .... the age of chiklrcn I(lf the particular yeaTS 
being used, Tb"" t'n,e or both Solon( I 9<12) . nd Zimmm""n( I 9<12) I'he fonner' 
ehe>ice ~f cohort ooJ y. ars 01 p"r eom l i~C<)mc '" ean, lha' fur th. fir<! year hi' ;ample i, 
.geJ 8-! 6}'ear,_ becoming l2.10ycar; h)' 'he Ia.q yo"r u><J_ On. camM be as 'pecifi" 
about Zimm;:rman', 'ample, e,""P' W .<.1)' tlialthe ."<T.ge age in me fir;[ y~ar uSN 
i, 18 (Zimm" To>n. 19<12, 4161 b,cuming 23;n th.lost. [n hom auth"",' ."al),"", 01 
the mwrgener.tion.1 relation t>elween I,"her, and ",m,' wage>, Ihe n~,gnlludc "rln.: 
individu"l-yo.r coeffiei."l, dec",,,e, .. , laler yea" uf parental incume are med" Be-­
e,,,,,e of , n.:ir appm.th_ tho> win,,;d.,; "'ith ,he", ;-ears moving (torso" .. ofihe sample 
"I le,,'t) uutside of chil J f>:" xi _ which i, preci,dy the ro,ult uur mude! wuu ld prNict, 

The broader I")lnt is that to ,esc whedlor tN direction of avera~ing n~!llc". ye"" 
mu." b. ",d<,.d by the .ge of oh,,,,,'alinn; thal ;', u"b'eJ b) the ago ufthe eh;!J whe" 

"''!-,', m ,,,,,ic'i,',- """,i,,. "<" ,,,,-, ""Y 0;,.", rl"" ", "he, r .. ,o<, _ .x], .. lite_'1'cl. en" ", . '.v.­
be« ",;,!'",""",,, ""It ~,"" 

""('''0'' 1 'M, 4fJ I) .00 (l,,')ffi~"""C 1""" ,>0" J, 41 'I, (In,, , \_oo>_" .J.I ~" ""~.tt",, ill" <lee""" 
;, "0' ~ho<ly ""I hm, "" " 1k ""~m in Ii",,,.,,,,,,,,', '< 'ul~ ", 1"1' ",M ""''''TO' """ " I" . "",rly 
"'m"~ ~ ~"tc ~'1f,,,nt 
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the parental income was earned. And to do this comprehensively for a long period 
will likely require access to social security and income tax data sets of the kind used by 
Mazumder (2005b), and Corak and Heisz (1999). 

7.2 Determining the Magnitude of the Betas 

In addition to demonstrating that transitory income m2tters, we would also like to as­
certain just how much it matters. In particular, what proportion of the true IGE is due 
to transitory income and what proportion is due to permanent income? To answer this 
we may turn to the derivations in section 4. In particular, note that ifwc use a year of 
income/rom well outside childhood the resulting coefficient will not pick up any of the 
impact of transitory income. However, it should, ceteris paribus pick-up as much of 
the effect of perman en! income as a year in childhood. Hence if we subtract the former 
coefficient from the latter (equation (8) minus equation (4) with T=j), we get only the 
attenuated effect of transitory income as shown below.47 

(1 i) 

Plugging-in our earlier parameter values and assuming the simplest scenario in which 
all the betas are of the same individual magnitude, the the term on the right-hand side 
approximately equals the true beta of the childhood year in question. In the evellt that 
some years are more important than others - as the data suggests - this approach will 
underestimate the magnitude of the largest betas and overestimate it for the smaller 
ones. For our estimates we may therefore put the range of the betas conservatively at 
somewhere between 0.05 (in the late teens and early 20s) and 0.25 (in early childhood). 
The contribution to the total IGE is equal to the average of the betas and appears to be 
in the order of about 0.11. Thus about 20% of the intergenerational elasticity in the 
United States over this period is due to transitory income.48 

7.3 Policy Considerations 

The implications of these findings go beyond transitory ;ncome. It should be clear from 
all the preceding analysis that if transitory income matters for children's outcomes and 
later income, we may use variation in single-year income elasticities (the IGEs) to as­
certain whether income is more important at some ages than others. If only permanent 
income mattered this would be impossible since - in the crude version of this hypothesis 
- permanent income by definition is constant over the lifecycle. Notice that even though 
we could not test this using income, that would not preclude the empirical possibility 
that differences in permanent income could matter morc at some ages than others4~ 

47 As emphasised already, this does rely importantly on the assumotion that the ncn-childhood years are 
well outside childhood. The closer they are to childhood the more likely it is that the correl~tion in the 
transitory component will mask differences between years. 

:'This assumes a true IGE of 0.5. As noted earlier, the accu~acy of IGEs cakul;;te;.! by the likes of 
Mazumder will depend on a number of factors and could be either over- or under-estimates. 

491f that were the case, testing this would require analysing the importance of certain childhood outcomes 
- likely to be affected by differences in permanent income - for their future pem1anent income. Which to 
some degree is what Cameron and Heckman (200 I) do in their analysis of children's educational outcomes. 
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What transitory implies about permanent 

It is possible, however, to make inferences about the varying importance of permanent 
income from the varying importance of transitory income. If transitory income matters 
more at a particular age then it is very likely that, to the extent that permanent income 
has a direct causal role, it too will be more important at such ages. In fact, one would 
expect that the consumption of goods which importantly influence children's outcomes 
will be higher from permanent income than it is from transitory income. Therefore one 
expects that the former will be at least as impOliant as the latter. 

We should therefore clarify a point about our two examples in Section 2 relating to 
education and malnutrition. Ifparents only consume from the permanent component of 
their income, and the purchase of education and nutrition affects children's outcomes, 
then it will be true that differences in income matter more at the respective periods 
of childhood but not that transitory income matters. Those examples are intended to 
i!lustrate some extreme situations in which income might matter in a causal way at 
a particular period. If the notion of permanent income in the mobility literature was 
conceptualised in a more sophisticated way - a la Friedman, as discussed in Section 2 -
then the argument for the salience of transitory income might be less persuasive. Since 
they are not, and the literature on the components of longitudinal income takes a similar 
approach, we argue that transitory income conceptualised in this way is important. 

From a policy perspective, the implications may go beyond income itself. 50 Since 
it appears that the causal effects of income are greater at some ages rather than oth­
ers, policy interventions need not take the form of income transfers but can instead 
be targeted at important developmental factors in those years (such as attendance at 
pre-school). Indeed, direct interventions of this sort may be more efficacious (not to 
mention being easier to sell to sceptical taxpayers). 

There is an important caveat to these comments. Implicitly we are assuming that the 
relationship between transitory income and the consumption of goods that influence 
children's outcomes is fixed. Although not an unreasonable assumption, if wrong it 
could affect any pollcy conclusions and we should therefore be a little circumspect 
For instance: If the goods that influence children's development in early childhood are 
morc responsive to transitory income than those in later childhood, then it could seem 
that income is not causally important in latcr childhood; whereas in fact it is only tran­
sitory income that this is true of, and there may still be a case for policy intervcntions. 
As an examplc, there could be thresholds that determine certain important develop­
mental experiences such as college attendance. If transitory income is insufficient in 
magnitude to take families over some such thresholds, then it may appear - and will in­
deed be the case - that transitory income does not matter in these periods, even though 
the decisions taken in those periods may have great impact on future outcomes and be 
income sensitive. 
-------------

50Note that in this section we are implicitly presuming a model of human capital accumulation of the kind 
outlined by Case, Lubotsky and Paxson (2002). Whilst this is arguably the most plausible explanation for the 
empirically-demonstrated importance of transitory income, the mechanical nature of our model in section 4 
means that we cannot prove this assertion cone lusive ly. 
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8 Further Issues and Extensions 

8.1 The Empirical Importance of Social Context: 
Developing vs. Developed Countries 

The preceding sections provide support fOf the alternative model presented in sec­
tion 4, and suggest a number of ways in which it could be tested using longer data 
sourCt~S in order to reach a more categorical conclusion. Allhough we hypothesise that 
the differences between IGEs calculated using this model and the standard model are 
likely to be significant in most cases, it is important to note that this wiil vary across 
societies. As is well known in the literature on intergenerational moblity, more devel­
oped societies in which there is substantial public provision of healthcare, education 
and other social services will be ones in which the importance of income of both a 
transitory and permanent nature is mitigated. Furthermore, such societies are likely to 
have better credit markets which are accessible to a greater proportion of the popula­
tIon, and be characterised by employment opportunities of a less volatile nature than in 
less developed societies. The result is that we would expect the bias arising from the 
standard model's exclusion of transitory income in the structural equation for children's 
permanent income to be greater in less developed societies. 

Indeed, although both Mayer (1998) and Shea (2000) argue that parental income is 
not a'1 important causal factor for children's economic success in the United States, 
they acknowledge that: 

1. This may be due in large part to the presence of "programs such as Food Stamps, 
housing subsidies, and Medicaid (which) have helped most American families 
meet their basic material needs" (Mayer, 1998: 148). 

2. As a result the conclusions might be very different in less developed clluntrics. 

Shea therefore notes that Duflo's (2003) demonstration of the importance of pension 
income for children's outcomes in South Africa does not necessarily contradict his 
findings since, "the impact of parental resources on children may be higher in deve!­
oping countries than in the contemporary US, where public investments in schooling 
and child health are relatively high" (Shea, 2000: 160). Or as Solon puts it: "the 
steady-state intergenerational earnings elasticity depends positively on the strength of 
the mechanical heritability of income-generating traits and the earnings return to hu­
man capital investment, and it varies inversely with the progressivity of government 
investment in children's human capital (for example, through public provision ofedu­
cation or health care)."(Solon, 2002: 65, my emphasis). 

A recent piece of work (Karlan and Zinman, 2007), also reported in the Economist 
(2007), supports the notion that transitory income has a substantial impact in devel­
oping countries in the absence of credit. Karlan and Zinman find that marginal loan 
applicants whose applications were randomly approved were 19% less likely to be in 
poverty 6-12months later than those whose applications were rejected. This despite 
the fact that loans had to be repaid within 4months at an annual interest rate 0]- 200%. 
If transitory income can impact poverty levels to this degree it is quite plausible that 
it thereby affects consumption of items that influence children's outcomes and future 
Illcomes. 
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We emphasise the broader point for two reasons. The vast majority of datasets avail­
able for making detailed analyses of intergenerational moblity of the kind we have 
been discussing are from highly developed countries. Whilst these present excellent 
opportunities for testing and confirming the theoretical assertions ofthis paper - as we 
do with the PSlD in the previous section - it is important to emphasise that the social 
contexts these datasets represent are the ones in which the results from our alternative 
model are least likely to differ from those of the standard model. Nevc:rtheless, it is 
important to emphasise - as we did in sections 2 and 4 - that the alternative model is 
theoretically superior to the simplistic permanent income model, requiring as it does 
fewer initial restrictions on the process of intergenerational tranfer. For that reason 
alone we argue that the former is simply the more correct way to conceptualise the 
IGE. The second reason is that, as data becomes available, researchers attempting to 
estimate the IGE in developing countries should be particularly cautious when drawing 
conclusions from estimates based on methods associated with the standard model. As 
demonstrated in section 5, these could be substantially biased in either direction. 5 I 

8.2 The Importance of the Age of Observation 

One of the primary motivating factors for the proposal that transitory income matters 
was that it seems plausible to believe that parental income may be more or less impor­
tant for children's outcomes depending on when it is earned (recall our two extreme 
examples in section 2). This was the reason that we first used (3'1 rather than simply 
(3 in (6) to characterise the importance of transitOlY factors for childhood income. In 
Section 5 two sets of simulations were constructed to incorporate a simplified version 
ofthis possibility, and in section 6 we attempted to explore the matter empirically. Our 
results, presented in Figure 2 and 3 - seem to provide strong support for this hypoth­
esis. Other authors - some also using the PSID - have reached different conclusions 
however. In this subsection we examine the reasons for the difference. 

Within the existing framework there appear to have been at least three attempts - by 
Mayer (1998), Case et al. (2002) and Hertz (2005) - in the literature to asscss whether 
there is some difference in the importance of parental income at different ages of the 
child. Hertz (2005) estimates the IGE using three-year averages of family income 
taken at different ages of childhood (l-3years, 4-6years up to 16-18years), and further 
compares these over a period of 25years (1950-1975). Although there are clearly dif­
ferences (sometimes substantial) between the estimates within a given year, no obvious 
pattern emerges. (Mayer, 1998: 72-75) also makes an attempt at assessing something 
akin to the effect of the age at which income is earned, by testing the null hypothesis 
that increasing parental income over childhood has a beneficial impact (controlling for 
the actual level of income over the period). She finds the gradient to be insignificant in 
her regressions and takes this as support for the assertion that 'parental income doesn"t 
matter'. Finally, Case et al. (2002) attempt to assess whether it is permanent or current 
income that affects children's health status. They do this by comparing the coefficients 
on averages oflog income from different stages of chi ldhood. 52. 

---_._----
51South Africa, for instance, is just beginning its first National Income Dynamics Study through the South 

African Labour and Deye!opment Research Unit (SALDRU) at the Univer;,ity of Cape Town. Within a 
decade this will begin providing data with which we may make estimates of intergenerational mobility. 

521n actual fact, it appears that the authors take logs of the averages rather than averages of the logs (Case 
et a!., 2002: Table 5: 1321) 
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with assessing the relative importance of income at different periods in childhood, 
which is a different - more complicated - matter. 

8.3 Decomposing the Intergenerational Correlation 

As noted in the Introduction, a primary concern of the current lit~rature is with de­
composing the calculated intergenerational correlation in income; that is, determin­
ing the channels through which this correlation is being generated, and ascertaining 
their relative importance. s5 This can be done by estimating the relation between the 
variable representing the channel of interest (years of schooling for inst'lnce) and chil­
dren's income in a multiple regression including variables representing ail hypothesised 
channels, then multiplying this by the correlation between the ch:mnel and parental in­
come.:Jb By doing this we are breaking the IGC down into the 'direct' and 'indirect' 
effects of parental income. 

Some channels which have received particular interest are those relating to the trans­
fer of genetic ability (generally using twin and/or sibling studies), educational attain­
ment and personality traits.57 A consensus has yet to emerge however on even these 
three channels. For instance, Loehlin (2005) finds that personality traits explain little 
of the correlation, whereas ~v1ayer (2005) in the same volume suggests they do explain 
a relatively large portion of it. In addition. some authors such as Grawe and Mulli­
gan (2002) - following the models of family investment and intergenerational transfer 
of Becker and Tomes - emphasise the distinctive implications of economic models of 
transmission, whilst others (see Goldberger, 1989; Bowles and Gintis, 2002) take a 
more 'mechanical' approach.58 

There is also a tendency to use analyses of these channels to infer the existence, or 
importance, of a causal relationship between parental income and children's outcomes 
(and hence income). One example of this sort is Solon's finding that the !GC only ex­
plain-> 0.16 of the 0.4 correlation between brothers' incomes and tr.erefore that "of the 
40% or so of permanent ~arnings inequality that arises from the family and commu­
nity background factors shared by brothers, probably only a minority share is related 
to parental income" (Solon, 1999: 1784). This argument is based on Solon's decom­
position of the sibling correlation in earnings (1999: 1777, eq.21). But the logic is 
potentiallly problematic because if the estimated IGC (0.4 in this example) is underes­
timated then it will be biased toward the conclusion that parental income per se is not 
paniculary important. 59 

55 Again it is important to emphasise that we are talking of the generation of the cO;Te!alioll rather than 
children's outcomes, since if anything the majority view appears to shy away from the notion of a causal 
relation. 

56Where it is assumed that all variables are normalised. See Bowles and Gintis (2002) for a full discussion 
of the detai Is. 

'7 See Solon (1999) for a survey of studies on sibling correlations in income and their relation to the 
;r,tcrgenerational correlation. 

oh"Unlike th~ models of parenral and child behavior accounting for persistence pioneered by Becker and 
presented in this issue by Grawe and Mulligan. our approach is more diagnostic. not giving an adequate 
causal account of the transmission process, but indicating where to look to find the causes."(Bowles and 
Gintis, 2002: 9-10). 

591n fact, based on Solon's decomposition. an IGC of 0.6 would explain (0.6)2 = 0.36 of the 0.4 corre­
lation between siblings leading to a very different conclusion. 
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Furthermore, in this instance there may be an additional problem: that calculated 
con-elations in sibling income do pick-up the impact of transitory parental income to a 
greater degree than the IGC to which they are compared, thereby increasing the like­
lihood that we underestimate the salience of parental income as a causal factor. Until 
we have greater confidence in our estimates of the IGC (or - as we have suggested - the 
IGE) and, in particular, until we have accounted for the possible importance of tran­
sitory income it would be advisable to be somewhat cautious in the inferences drawn 
from such comparisons. 

8.4 Implications for Public Policy 

There are a number of reasons why we should be interested in intergenerational mobil­
ity from a policy perspective. Perhaps the primary one is that we may be interested in 
achieving, to the greatest degree possible, a society characterised by equal opportunity 
(with the caveat noted in the Introduction). To the extent that a high IGE indicates a 
failure in this regard it suggests the possible need for government intervention. The 
main point made in the literature on this subject is that one can only determine whether 
this is the case by decomposing the intergenerational relation into its constituent chan­
nels and making ethical determinations of their desirability. Swift (2005) puts forward 
one set of criteria in this regard which, though they may seem extreme to some, are 
appealing in as much as they take popular conceptions of what constitutes 'fair' trans­
mission channels to their logical conclusions. 

These arguments are based on the notion that intergenerational transmission occurs 
through permanent income. An additional appeal of considering transitory income is 
that if we can identify it to have a significant effect, the policy implications would ap­
pear to be more immediate. Essentially: if transitory income affects children's future 
economic status this demonstrates that income per se is affecting a child's opportu­
nities, which is something that is generally incompatible with even relatively weak 
formulations of equality of opportunity. Thus the greater the importance of transitory 
income relative to permanent income, the stronger the case for government interven­
tion. In addition, as we note in 7.3, the importance of transitory income implies a 
causal role for permanent income too - further strengthening the case for govemnment 
income support of needy families. 

The study by d' Addio (2007) clearly indicates an increased awareness amongst pol­
icy makers of the importance of intergenerational mobility, and by implication a greater 
role for mobility studies in influencing policy. Given that the explicit motivation for 
that study is derived from the statement by OECD Social Policy Ministers that: "the 
OECD should identify which interventions alleviate and will contribute to the even­
tual eradication of child poverty, break the cycle of intergenerational deprivation, and 
develop the capacity of children to make succesful transitions through the life course" 
(d'Addio,2007: 10), it is quite clear that the role for mobility analyses trom a policy 
perspective is going to be identifying the optimal areas for government intervention. 
The kind of problems identified in this paper that result from neglecting the impor­
tance of transitory income could well affect the validity of any such recommendations. 
But on a more positive note, as per the discussion in 7.2, they also present the possi­
bility of identifying both the stages of childhood that are most important for children's 
eventual outcomes, as well as the relative extent of this importance. 
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One caution is that whilst transitory income may matter, this does not necessarily 
mean that government transfers will have the same effect. On the individual level the 
use of different 'mental accounts', and at the household level the complications of 
intrahousehold distribution of resources, can result in transfers being spent differently 
to income that is usually received. fio In the South African context, for instance, Dufto 
(2003) and other authors such as Case and Deaton (1998) have found that government 
pension transfers are most beneficial for children's outcomes when .hey are received 
by female pensioners.61 As always, the construction of poi icy upon analytical work 
must be done with due sensitivity to the assumptions involved in moving from the one 
,phcre to the other. 

9 Conclusion 

In this paper we argue that the structural model which underlies the literature on in­
tergenerational correlations in income is incomplete, because it fails to allow for the 
influence of transitory parental income on children's permanent income. In Section 4 
we present an alternative model, and derive the probability limits of the estimators used 
to date in the context of these assumptions. Our simulation results in Section 5 confirm 
that inferences of the magnitude of the true IGE from empirical estimates derived us­
ing the standard methods in the literature, and using the logic of the cmde permanent 
income model, are likely to be flawed. Section 6 and 7 use the implications of our 
alternative model to empirically ascertain the role of transitory income. 

The primary objective of the paper is to provide a model which aliows us to ask 
whether (transitory) income matters - as opposed to the rather unsatisfactory, ad hoc 
manner in which the question has been addressed in the literature to date. The answer 
to the question is, of course, to be found in empirical analysis. Evidence from PSID 
data which we present in Section 6 appears to support the notion that transitory income 
matters in the United States - to the extent that approximately 20% of the true IGE 
in the US may be due to transitory income. Furthermore, income - both transitory 
and permanent - may matter more at different stages of childhood: with our results 
suggesting that income in early childhood may be up to five-times as important as 
income in other periods. 

GiYen that studies of intergenerational mobility appear likely to inform future gov­
ernment policies, the issue is not merely an academic one. The existing model is biased 
toward the conclusion that parental income is not a key dderminant of children's future 
economic status, and whilst that conclusion cannot yet be categorically refuted without 
further evidence, the foregoing arguments and evidence suggest a much greater causal 
role for parental income than the recent literature implies. Considering the concomitant 
implications for redistributive social policy, we suggest that confirming this fact - and 
the broader validity oftlle complete model- should be a priority for future research. 

60Useful references are Thaler (1990) - referred to previously - and Aldennan, Chiappori. Haddad, Hod·· 
dinott and Kanbur (1995), respectively. 

61 Although Case and Deaton (1998) did find that aside from the in1paci of the gender of the household 
head. pension income was spent in much the same way as other income - allaying concer'1S about the effect 
of mental accounts in that context. 
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Appendix 

In this appendix we provide the derivations of the equations used in the text. We begin 
with the equations characterising the alternative model outlined in section 4, renum­
bered for this 2ppendix. 

YO;s ~ Yo; + U'O;s -+- VOiE 

Ylit = Yli -+- Wlit -+- t'lit 

WO'is = 6WOis-l -+- (Oi8 

Yli = PYo; -+- L )ij(ZOi,,) -:- S 
q 

(12) 

(13) 

(14) 

(15) 

In these equations YO;s represents parental income in year sand Ylit represents 
the child's income in year t. Following Mazumder (2001) these are each expressed 
as functions of a permanent component (YOi and Yli), transitory component (wois and 
WI It) and a white-noise component (VOis and L'lit) respectively. 

Where ZOiq = YOiq - YOi = (WOiq -+- L'Oiq 1 

and q E Q, s E 5, Q c 5 

The second term in the fourth equation allows children's pennanent income (YI i) to be 
a function of deviations fwm parents' permanent income (ZOi'1)' 

Q is the set indexing childhood income, so that {q E Qi a < q < I), Q c ~} 
K is the set indexing years used in the regression, so {k E K! r < q < rn, Q eN} 

And the number of years used in the average are: T = rn - T 

Estimating the IGE using a Single·Year 

Ifwe estimate YI it = (3*YOik: -+-E under the above assumptions, what is the probability 
limit of our estimated coefficient? We know that the regression coefficient ;3* can be 

. t 8' L Ylit YOik writ en as : • = ') 
LYOik 

so plirn;3* 
plim(LYlitYOil:) 

plirn(LY6ik) 

plirn(1/n)(LYlitYoik) 

plirn(1/n)(LY6;k) 

Because we are using only one y.~ar of parental income \" e know thar: 
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so it remains to determine plim('L, YlitYOik): 

Substituting equations (12) and (13) into equation (15) gives us: 

LYlitYOik = L(PYOi + L (3'1(11)0;'1 + VOi'1) + 'Wlit + Vlit)(YOi + 'WOik + v(LA) 

'1 

Multiplying out this term, and eliminating combinations of independent variables 
we get: 

plim(l/n) ( ~(PY6i + L (3'1'WO;'111)Oik + L P'1VOiI]VOik)) 

p(J~o + (3k(J;o + plim(l/n) L (2:: (3q'WOiq1JJOik) 

From equation (14) note that in general: 

h~k-l 

'WOi'1 = olq~kl'WOik + L Or~(8_r) 

so 

plim(l/n) 2.: 'WOiq'WOilc 

therefore 

and 

plim(l/n) ~ YlitYOik 

r=O 

,,-k-1 

plim(l/n) I: {o~q-kl'W6ik + L oT~(s_r)'WOid 
r=O 

, if k is not a year of childhood income 

, ifo;::::; 0.5 and minlq - kl ::;; 10 

The first and second instances above are the basis for equations (7) and (8) in sections 
4.2.1 and 4.2.2 respectively. 
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Estimating the ICE using a Multi-Year Average 

If, instead of using one year of parental income we instead use an average of all 
parental income during childhood (where childhood is defined as being from year 'r' 

Lq YOq " 
to yeac 'm' ) and estimate Yli: = 13*--- + E the regrtSsJon coeffiCIent can be 

III ~ I 

represented as: 

'\' (Lk YOik) L..JiYlit 0* = ___ ---'-_m_-_r-,,:-_ 

L ('Lk YOik) 2 
, 'lI1 ~ r 

so plirnJ* = plim(l/n) "" (._1_) (Ylit~. YOik) --;- plirn(ljn)' (_1_)2 (~yo;;,) 2 
L..- m-'/' \ ~ ) ~ i/l-r L..-

i k i I: 

i,'rom reproducing Mazumder's result (Mazumdc-f, 2001 )tl2 we know that: 

So we need to determine: 

plim(l/n) 2= (~ ) (Yld LYOik) 
I . k ) 

As in the previous section we substitute for YOi" and Ylil USiLg eqUCtlions (12) and 
(13) respectively: 

2; (Ylit LYOik) 
, k 

L L (L P'iU'OqYOi -L L ,Jq 1L'OiqW Oik + 2:: I3qU'Oiqc'Oik+ PY6i + 
. I,; 

PYOiU'Oil,; + PYOi1.'Oil. + ll'li!I/o; -:- U'li!lI ~Iil. -i- 11'1 it "C)i/': -i- elitYOi .. 

ViilWOik -:- L'JitL'Oil .. + L .'1'lI'OiqYO; + L /1'1 1.'0;'1 11'O;k + 2:= 3q1'Oiq('O 

andplim(l/tl) L (Ylil LYOik) 
I, I. 

plim(l/n) LI: (PYGi + ~3qWOiqll'Clik -I- '2.::;Jqt:OiqVOih'j 
I.. . 

T PCJ~o + L L f-lq plim(Ljn) L WOi(/WOik + 2.: i3k CJ;'o ; Vk E Q 
k q k 

As noted in 1,1 above : 

""The details of this calculation a,e available from the author. 
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so )= I>3qplim(1/n) L WOikWOiq 

k 

(}2 "" "" (3 (8Iq-kl 
wo~~ q 

k 

(}2 "" (3 "" 81'1 - kl 
11)0 L-t q ~ 

k 

and recall that k E J( and q E Q (see the earlier definitions of these index sets). 

We can then write this as: 

There are seven possible scenarios in terms of the overlap between the sets of child­
hood income (Q) and the years of income used in the regression (K). For the present 
purpose - and because in the text we are interested in the contrast with the case where 
one year of parental income is used - we shall focus on the scenario in which all years 
of childhood income are used in the regression so that K = Q. 63 In this instance the 
summed series in brackets above is increasing and then decreasing in 81'1-1.:1. 

So we have: 

For a given year 'q' we split the sum in brackets into two finite geometric sequences 
as follows: 

8: q -,-! ~ 1 
-8TQ=--r-l- 1 ~ 5!q-rn!+1 

s: ~ 1 + -u 1 ~ (\ 

8 
8( 8!q- r l ~ 1) 8Iq - m!+1 ~ 1 

c5~1 + c5~1 
1-1-.5 ~ c5!Ij--r!+l ~ 8!q-m!+1 

1~5 

---------~-----. 

63The reader is left to detenninc the remaining scenarios. 
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So we have: 

Putting all this together: 

(, , ') , " ... (1 -+ 5 -- 61'1-
1 1+ 1 

- 5 i '1-
m ;+1 \ 

pIZlnlji!)L. YldL.JYChk = PO'~o+L./Jka~D+O'~'oLJ·)~ 1-5 - ) -, ( '\'\:"'~ ~ 'T -, ~';J ) 'I ~" . \ 

I k / 

And thus: 

plimB* = 

This is equation (9) in the text, where we substitute as follows: 

(
1 + 8 - 8Iq-rl+l _ S:q-ml+l '; 
- - I 

\ 1-0 ) 

{ _ (T - 81" - 1 + 5T
)} 

1 + 20 (_)? T 1- 6 -
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TABLE 1. OUTPUTS OF IGE ESTIMATIONS ON SIMlJLATED DATA ---------------------------------------------------------, 
PARAMETER VALUES p ::: 0.3 p = 0.4 P ::: 0.3 

Pi:= O.2_l!i = 0.1 ~_~.f3i ~ 0.4, (3i ~ ~i+1 
p = 0.3 

o S (3i S 0.4, t3i ~ 1!i:!:L_ 

INDEPENDENT VARIABLE 

Single-year Outside Childhood 0.174 0.232 0.174 0.1"74 

5year Average Outside Childhood 0.232 0.31 0.232 0.232 

Single-year from Mid-Childhood 
I 

0.397 0.343 0.397 0.397 

5year Average from Earliest Childhood 0.498 0.441 0.70 0.296 

Full Childhood Average 0.617 0.536 0.614 0.609 

Full Average Outside Childhood 0.289 0.377 0.28 0.297 

FIJII Average over All Years 0.453 0.467 0.45 0.457 

Lubotsky-Wittenberg Estimator 0.643 0.546 1.394 1.382 

Childhood Years Seperately with Full 2.489 1.315 2.489 2.489 
Non·childhood Average as a Control 0.452 0.459 

----------------------~---------------
0.452 0.452 

Notes: '1. All simulations are for a sample of 10,000 parent-child pairs, with 10,000 repetitions. 
2. The dependent variable in each case is one year of child's income. 
3. in each case the true IGE ( P + l:l3q) is equal to 0.5. 

I 
4. No controls are used in the regn~ssions. Life-cycle variation is not incorporated into the generation of the hypothetical income data. 

5. The permanent, transitory and white-noise components of income are assumed to explain, respectively, 0.5, 0.3 and 0.2 l ______ ofth0.overall variance in children's and parents' income (Se~_::diScuSSion in se~_tio_n_5_)_. ______ __ 
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