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Abstract

It is sometimes argued that poorer people choose to work less, implying less welfare inequality
than suggested by observed incomes. Social policies have also acknowledged that efforts dif-
fer, and that people respond to incentives. Prevailing measures of inequality (in outcomes or
opportunities) do not, however, measure incomes consistently with personal choices of effort.
The direction of bias is unclear given the heterogeneity in efforts and preferences. Data on
the labor supplies of single American adults suggest that adjusting for effort imposing com-
mon preferences attenuates inequality, although the effect is small. Allowing for preference
heterogeneity consistently with behavior suggests higher inequality.
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1. Introduction

Disparities in levels of living reflect to somegilee differences in personal efforts. While
views differ greatly on how much effort matters,campared to advantageous circumstances, it
Is clear that many people believe that effort plsgiie role. In a 2014 opinion poll of the
American public, about one third of respondentsvei@ poverty as stemming from a lack of
effort by poor people while a similar proportionlibeed that the rich were rich because they
worked harder (PEW Research Center, 2014).

Furthermore, it is widely agreed that inequalisemmming from effort do not have the
same ethical salience as those stemming from cstamoes beyond an individual’s control. This
view has influenced social policies. For exampigipoverty policies in America and elsewhere
have often identified the “undeserving poor” assthavho are judged to be poor for lack of
effort.? “Bad behaviors” are seen by some observers tosoei@e of exaggerated concerns
about inequality’. Those who take the alternative view—that it idlyediffering circumstances
that ultimately divide the “rich” from the “poor” tend to find the inequality far more troubling,
and are more demanding of a policy response, tbhahake who think it is largely about
personal choices. (In the same PEW Research Qaslteabout 50% of respondents felt that
circumstances/advantages were the main reasomverty and inequality.) Yet here too it is
often acknowledged that behavioral responses, asithrough work effort, are germane to the
design of social policies even when the bulk ofjiraity stems from differing circumstancks.

It is thus striking that most prevailing measurésequality ignore such differences. The
measures treat two people with the same incomeofumption) equally even if one of them
must work hard to obtain that income while the otkedle. This concern has been raised before
in the literature on the measurement of inequatityutcomes, where it has been argued that

conventional measures in the space of observediesoverstate the true inequality in welfare.

% This is an old idea, but in modern times it becgmueminent in Katz’'s (1987) critique of Americantipoverty
policy. See Ravallion (2014) on the history of emmic thought on antipoverty policy. Also see Gar{$$95, ch.1)
discussion of the history of derogatory labelsgfoor people.

% For example, Stein (2014) argues that: “Theraisranense amount of income inequality here andyevrezre. |
am not sure why that is a bad thing. Some peoglgust be better students, harder working, moevet, more
ruthless than other people.” Stein goes on to cthehlong-term poverty reflects “poor work habiitalso see the
debate between Eichelberger (2014) and William&614) on the proposition that “poor people are lazy

* See the seminal formulation of the problem ofseihiution with incentive constraints in Mirrlees971). Kanbur
et al. (1994) extend this model to accommodate ghpveduction as the objective.

> On the theoretical implications for inequality rageement see Allingham (1972) and Stiglitz (2009).
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Nor are differences in preferences addressed bgatd measures, recognizing that the cost of
effort (the utility loss) almost surely dependsparsonal circumstances. Thus there is a
disconnection between the social-policy debatemequality and prevailing measurement
practices.

In the recent literature on inequality of opportyidINOP) one finds an explicit
recognition of the role of effort in determiningcomes. The usual theoretical starting point is
Roemer’s (1998) argument that income depends dndi@iumstances and personal efforts,
such as labor suppR{Examples of relevant circumstances are paremtahie and parental
education.) Income inequalities due to differinfpes are not seen as having ethical or policy
salience’. Motivated by Roemer’s formulation, there haverbaenumber of attempts to measure
INOP 8 However, while “effort” figures prominently in thteeory, it has been largely ignored in
the empirical studies of INOP. The disconnect rggagr By this approach, equality of
opportunity is deemed to prevail if observed incerde not vary with observed circumstantes.
This can be called the “reduced-form approach’tiat differing efforts are implicit, in so far as
effort is influenced by circumstances). Proponanggie that this provides a lower bound to the
extent of INOP given incomplete data on circumséafitin recent years, the approach has been
applied across many countries at all levels of igraent*

This paper explores the implications for the measient of inequality (in either
outcomes or opportunities) of an explicit accountior heterogeneity in personal efforts and
preferences. Some concept of individual welfaienigicit in any assessment of whether one
person is better off than another. This is takermgfanted in measuring “real income,” such as

when deflating nominal incomes for cost-of-livingferences or adjusting for demographic

® While Roemer’s formulation has been influentialsinot the only approach. For a more generatrirent
(containing Roemer’s model as a special case) leeeldaey and Schokkaert (2012).

"It is arguably a big step to say that we shouldhmoconcerned about inequalities stemming froferifit efforts
if only because such inequalities today can geadratibling inequalities of opportunity tomorrow.

8 Contributions include Van de gaer et al. (200QuBuignon et al. (2007), Paes de Barros et abqp0rrannoy et
al. (2010), Ferreira and Gignoux (2011), Ferrefral(2011), Hassine (2012), Marrero and Rodrig2€4.2),
Singh (2012) and Brunori et al. (2013). Also sexlitpader discussions in Pignataro (2011), RoeR@Hr4(),
Roemer and Trannoy (2015) and Ferreira and Pexd@015).

® This is sometimes called “ex-ante” equality; “eosp’ equality requires equal reward for equal ¢ffeee the
discussion in Fleurbaey and Peragine (2009). Famgle, if someone starting out with a disadvantagerms of
her ability to generate income can make up thefice by hard work then one would surely be rehtdb say
that there is no remaining inequality of opportymthile the income difference according to circtamees may
have vanished (no ex ante inequality), the diffeesim welfare remains (ex post inequality). Thisgrapill also
focus on the ex-ante concept.

19 See Ferreira and Gignoux (2011) for a clear staremf this argument.

" Ferreira and Peragine (2015) claim that the mettasdbeen applied to at least 40 countries.

3



ECINEQ WP 2015 - 367 July 2015

heterogeneity using equivalence scales. But dagghlly no less compelling when welfare
depends on effort. While there may be constrasusH{ as labor-market frictions) on the scope
for freely choosing one’s effort, it appears thaignificant degree of choice can be exercised by
most people. Presumably the reason that those o that income inequality is largely due to
different efforts are not so troubled by that ina&lgy is that they think there is little or no
underlying inequality in welfare; the inequalityfleets personal choicéé.The paper examines
the theoretical foundations and empirical robusgtre#gprevailing methods of measuring
inequality amongst adults when effort is deemeahatter to welfaré® The empirical application
uses data on the labor supply and incomes of sadylés in the U.S. in 2013.

The nub of the matter is that the way inequastpeing assessed in practice does not use
a valid money-metric of welfare when effort mattéra\s long as people care about effort,
observed incomes do not identify how welfare vaaied so they are a questionable basis for
assessing inequality of outcomes or opportuni@ese possible fix is the idea of a “standard
income.™ Here one measures income as if every able-bodiei @orked some standard
number of hours, such as a full-time job. Assuntlreg everyone is free to work as much or as
little as they like, if someone has an observednme below the poverty line but could in
principle avoid this by working full time then, blye standard income approach, she is not
deemed to be poor. (Of course, the welfare intéapiom is different if the person is physically
unable to work full time, or is rationed in the d¢abmarket such that she cannot find the
stipulated standard amount of work.) However, bkserved incomes, standard incomes are not
a valid money metric of welfar8.For whatever reason, the standard income ideattrasted
little attention amongst economists measuring iaétyu

Recognizing that people take responsibility foirtleéforts, given their circumstances,

leads one to ask how a true money-metric of welardlecting the disutility of effort—varies.

2 This is an instance of a more general point thatdll understood in welfare economics, namely ithequality of
income need not imply inequality of welfare. Hetggoeity in preferences further complicates matters.

13 Of course, effort is only one aspect of the debatsut inequality numbers; for example, thereaése issues
about price indices and equivalence scales. Netethht practitioners are on safer ground in méagumequality
amongst children for whom personal effort is ndtameissue. Here the concern is about inequalityreppadults.

14 Other issues, both conceptual and practical, baea raised about INOP measurement. See KanbwWagsitaff
(2014), Fleurbaey and Schokkaert (2012), Atkingiiilb, Chapter 1), Ravallion (2016, Chapter 5).

5 This is the term used by Kanbur and Keen (198%in#ilar idea is the full-time equivalent income éalary) but
this terminology is not used here as it risks ceitfn with the concept of equivalent income adopaéer in the
paper, following King (1983).

18 For a demonstration of this point see Kanbur aedri(1989).
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It has long been known that one can in principl@soee income in a welfare-consistent way, as
the monetary equivalent of utilify.However, the implications for inequality are feorh

obvious. Those who claim that high (low) incomeagédy reflect high (low) effort will expect to
see a systematic positive relationship betweentedftd income, which will attenuate the
welfare disparities suggested by observed incomgainst this view, people in disadvantaged
circumstances may be encouraged to make greatet efftompensate. Alongside these vertical
differences, there may also be heterogeneity irkwéiprt at given income, reflecting
differences inifter alia) wage rates and preferences. When two peoplethgtsame observed
income make different efforts to derive that incatimen adjusting for the disutility of effort
implies higher inequality between them. This “hontal” effect mitigates the systematic effect
on welfare inequality of vertical differences stemgifrom a positive relationship between
income and mean effort. Indeed, one can readilgtcoct examples in which mean effort is a
non-decreasing function of income but the horizbimgerogeneity in effort at given income
implies unambiguously higher inequality in the vae#f space for a range of preference
parameters® The paper elaborates these points and illustthgisrelevance to assessments of
the extent of inequality and poverty in America.

Two responses can be anticipated. First, the candentified here applies to any
situation in which income is used to measure welfathich also depends on personal choices
that matter independently of income. That is tAugocus on measuring INOP is nonetheless
justified given that this has been the main placéhgory at least) where effort has been
acknowledged as a source of inequality that ne®ts treated differently to inequalities
stemming from circumstances.

Second, one might be uncomfortable with the wedfgrerspective, in which personal
utilities are the basis for judgements about inétyuand social welfare. However, it would
surely be hard to defend a view that (on the omelhpeople take responsibility for their effort

but (on the other hand) the degree of their efiag no bearing on how their welfare should be

" There have been a number of applications ofdba bf money-metric utility to distributional ansity, including
King (1983), Jorgenson and Slesnick (1984) , Blllreteal. (1988), Apps and Savage (1989), Kanbur lseen
(1989). Also see the discussions in Slesnick (1298) Fleurbaey and Maniqu&0(l1, Chapter 1).

'8 For example, suppose that there are three incewedsly = (1,1,2) , with corresponding effortx = (0,1,1) and
that welfare isy —a x whereO<a <1. Then the Lorenz curve foy — a X shifts out relative to that for for the

poorest third but is unchanged for the upper tHiftie two income-poorest are re-ranked.) For alsnees
satisfying the usual transfer axiom, inequalitpdslower for welfare over this range of the prefe parameter.
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assessed. Rejecting the view that utility is tHe atetric of welfare does not justify ignoring the
differences in the efforts taken to make a living.

The next section discusses how effort has beetett@athe literature on measuring
inequality of opportunity. Section 3 draws out saimeoretical implications of behavioral
responses for measuring inequality of outcomegppordunities, allowing better circumstances
to either encourage or discourage effort. Sectitwolds at a simple parametric model, which is

implemented on U.S. data. A concluding discusssdiound in Section 5.

2. Measuring inequality when effort matters

In motivating existing measures of income ineqydlihether in outcomes or
opportunities) one might start by assuming thdityitlepends solely on income, and is some
inter-personally constant function of income. Efforay matter for income, but there will be no
interior solution for effort; everyone will work d&ard as is humanly possible. While
circumstances may still influence a person’s maxmaifort, this model is clearly unrealistic. It
also too simple to capture the way effort has veielely seen as a matter of personal choice and
responsibility in policy debates. For example, stexeotype of the “undeserving poor” is not that

they are working as much as time permits, butighgill too little.

Instead, utility is taken here to be a functioreffbrt (denotedx for persori=1,...n) as
well as total personal incomey,(), entering negatively and positively respectivelfhe

relevant income concept for welfare is normallyetako be net of taxes. Here we can “solve out”
by treating them as a function of gross incomer& nieheterogeneity in preferences, represented
by a parameter, . (For example, preferences over income and effiagt well depend on
household size and demographic composition, artdri&asuch as disability.) Combining these

assumptions we can write the utility functiond(y,, x,a,) .
Income depends on circumstanceg s well as effort:
Y, =Y(X,C) (1)

The functiony is taken to be increasing in both arguments. (fé¢terogeneity in preferences

does not directly influence incomes, but may dasrectly via effort.) Define:

19 Effort is bounded, but this is not made explioit fiow since attention is confined to interior simlns for effort.
(In the parametric model in section 4 a time caistwill be explicit.)
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u(x,c,a)=uly(x, c),x,a]
It is assumed that*
U, (X,C,0)) =U, Y, +Yeu, +2y,u, +u, <0
Effort is taken to be a matter of personal cholde interior solution for effort requires
that:

U, (%, G,a5) = uy (5, %) Y, (%, ) +u, (¥;,%,07) =0 )
The chosen effort (solving (1) and (2)) dependsicmumstances and preferences, which we can
write asx, = x(c,,a;) .2
The empirical approach to INOP measurement theeh@erged in the literature focuses

on an estimate of the reduced-form equation foonme, solving out effort. Treating effort as a

personal choice, the reduced-form equation canrlitevas®?

y(c.a) = yix(G,a,).c] 3)
The corresponding regression specification in iteedture typically takes the form:
Yi =B, + BG + & 4)

Where¢ is treated as a zero-mean error term uncorre\l/ailtbcbircumstancesEE(si|c,) =0).

The heterogeneity in preferences is relegatedge@tior term. (Of course, in practiealso
includes measurement errors.)
The bulk of the applied literature on measuring MNikas studied the conditional mean of

income given circumstances, as usually measurehkedynear projection foy based on (4),
namelyE(y,|c,) = B, + B,c. where the expectation is taken over the distributif £ .*° The R

for the estimated regression model in (4) is imetgr as the share of inequality attributed to

unequal observed circumstances. The primary fottiseaest of this paper is the validity of

20 Subscripts for persdrare dropped in places to simplify the notatioassume twice differentiability when
convenient. Subscripts are used for partial dexigat in obvious notation. When convenient for g¢lxposition |
also treat ande as continuous scalars (such as parental incomé&abadsupply respectively), but they are vectors
in reality and with discrete elements.

L Notice that this model is static, in that all effis a current choice. In a dynamic model one mjmistulate that
there are also current gains from past effortsciviare taken as exogenous to choices about ceffert (An
example is past effort at school versus currerdrlabpply given schooling.) The present paper oasfiattention to
a static model.

%2 This is explicit in Bourguignon et al. (2007), firmy et al. (2010) and Ferreira and Gignoux (20td) mplicit
in most of the literature.

%3 Instead of a regression, some studies of INORausess-tabulation of mearby groups of people defined
according to theic's. This is not an important difference in this teoxt.
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using observed incomes for measuring income indguweathen effort is a personal choice

variable.

3. Inequality of what? Observed versus welfare-equalent incomes

In their review of the theory and methods of meaguiNOP, Ferreira and Peragine
(2015) claim that “...the existence of effort variedal observed or unobserved, is entirely
immaterial [to the measure of inequality] sinceyatipon 4] is a reduced-form equation, where
any effect of circumstances on incomes througtr gféects on efforts is already captured by the
regression coefficients.” (My clarifications in lbkaets.)

As the following argument will make clear, the rstness of the reduced-form model in
(4) is questionable when effort is a matter of pead choice. This also has bearing on the
measures obtained for inequality of outcomes. Mtent to which circumstances are observed is
not the issue here and this problem can be ignforeabw; c is taken here to be fully observed.
The problem lies elsewhere, in how one measuresfite” given that effort is a choice. The
problem is found in both the traditional inequalityeasures based on the distribution of observed

incomesy, (i=1,...n) and in the recent literature on measuring IN@&el on estimates of
E(yi|ci). And once this problem is recognized it is fanfrolear what the measures obtained in

this literature are telling us about inequality.

When measuring inequality or poverty we typicalipdo assure that the monetary
metric of welfare is “real,” which is normally idgfied by consistency with a model of utility.
This is implemented using cost-of-living indiceslaquivalence scales or (more generally)
equivalent income functiorf8.The appeal of welfare consistency is no less alsvighen effort
matters?®> We are presumably concerned with how welfareeganith circumstances. However,
on noting that utility isu(y(c,a;),x,a;) it is inmediately evident thay(c,a;) is only a valid
monetary metric of welfare if everyone has the spméerences and effort is constant or does
not matter to welfare. These must be deemed exlyestreng assumptions. Consider

preferences first. If circumstances alter prefeesrtben the reduced-form approach is not going

%4 The equivalent income function was introduced fyg(1983)

25 Although largely ignored in the literature on mersg INOP this point has been understood for stme in the
context of empirical welfare measurement when lavpply gives disutility. Early contributions ince Blundell et
al. (1988) and Apps and Savage (1989). On microcaghes to modelling labor supply see Blundell e2807).
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to properly reflect INOP. An obvious example isatigity; there is no reason to believe that the
welfare effect of disability is evident in its ino@ effect, as presumed by standard measures of
INOP. Nor would the effect of (say) age on the peas (physical and psychic) costs of effort be

necessarily evident in incomes. Second, evenathogeneous preferenceg & @, say, for
all i), if we take effort seriously as a source of digytthen it is plain thaty(c,,a) will not rank

people consistently with their welfare.

When utility depends on income and effort, the argfconsistent measure of income is

the_equivalent income. obtained by solving:

uy; . x,al=uy(c.a).xc,.a).a] (5)
Here X is a fixed reference level of effort (which cantbken to depend of fixed reference levels
of both circumstances and the preference paranetand & ).?° On inverting the utility
function (with the inverse function w.r.t. incomerstedu™) it is evident from (5) thay; is an
inter-personally constant and strictly increasimgction of utility, which we can write &:

y, =uTu(y(c. @), x(c,a,),a);%,a] = f(c,a) (6)

This formulation assumes that utilities are levehparable between people with

different a; ’s (reflecting, for example, different householdraggraphics). Theoretical

objections have been raised to such interpersa@maparisons of welfare although they are
routine in measuring inequality and poverty (thomgh always explicitf® Alternatively one
might prefer to only evaluate the utility of givercome and effort at fixed preference

parametersg; =& . Both approaches will be allowed in the empirivalk.

Whether there is more or less inequality in the\went income space than for observed
incomes depends on the properties of the utilincfion and how both efforts and preferences
vary across the population. We cannot determin@titdéome solely by looking at how effort
varies with observed income, as in the reduced-fgpproach to measuring INOP. For example

(and this case will be salient empirically), onghtifind that mean effort (forming an

% As is well recognized in the literature on welfaneasurement, only by setting fixed reference prien we
derive a valid money-metric of utility (see, foraemple, King, 1983). However, the point also holus f
heterogeneity in effort or other non-income dimensiof welfare.

%" In obvious notation and subsumixga in the definition of the equivalent-income functién

%8 An influential critique was by Robbins (1935).rrodern terms, see the discussion in Fleurbaey aamiduet
(2011).
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expectation over the distribution of the preferepasameters) rises with income, yet the
variance in effort and preferences entails highequality of equivalent income than observed
income. Since nothing very general can be saitlaorly, the effect on measured inequality of
adjusting observed income for effort will be trehts an empirical question to be taken up later
in this paper.

Without further restrictions on preferences, a déad inequality measure calculated
using a distribution of equivalent incomes needfalbin response to equalizing redistributions
of money incomes, as pointed out by Blackorby anddson (1988). There are correctives for
this problem in the literaturé.Here it will also be treated as an empirical gjoesabout the
relationship between equivalent income and monegnre.

While not much more can be said in theory aboutffext of effort on overall
inequality, we can say more about how inequalidfespportunity in the equivalent-income
space compare to the income space. There are twoeesoof differences between the two
income metrics: heterogeneity in circumstancestetdrogeneity in preferences. The former is
of primary interest from the perspective of measyitNOP. To focus on the former for the

expository purpose of this discussion, | nowaget @ . However, the contribution of

heterogeneity in preferences will be considere8antion 4.

Better circumstances yield higher equivalent incofAeplying the envelope theorem it

is readily verified thaf, =y u; /uy* > 0.) On applying the implicit function theorem to efjon

(2) and differentiating we have:

X = _uyyxc - yc(uxy + yxuyy)
C _~
u

(7)

XX

The sign of this expression cannot be determineddan the assumptions so far. Better
circumstances (meaning that>0) could either encourage or discourage effort. Hmxgit
would seem reasonable to assume that if bettarrostances discourage effort then there is a

limit to this effect such thay, >0, i.e., x, >-y./y,.

29 Blackorby and Donaldson (1987) recommend the @i$eelfare ratios,” whereby money incomes are ndineal
by the poverty line, defined as a point on the oomar's cost function, at a reference utility levalternatively, one
can select the (arbitrary) reference values iretiigvalent income function to assure that the gnohiks avoided
empirically, as done by Ravallion and van de W¢l@91).

10



ECINEQ WP 2015 - 367 July 2015

The issue is then to compare how much the two icomatrics respond to differing
circumstances, as required for assessing the extéNOP. Evidentlyy = (<)y, as
x(c,a) =2 () x(c,,a) (given that effort gives disutility). We can idépttwo cases:

Case 1: Poorer circumstances encourage effort (x, <0). (Sufficient conditions are that
u, <0, vy, <0andu, <0.) Theny, =(<)y, asc < (2)c,. Panel (1) in Figure 1 illustrates

this case under linearity. We see a steeper “cistantes gradient” in equivalent income.

Case 2: Poor circumstances discourage effort (x, > 0). (Sufficient conditions are that
Y, >0 andu, +y,u, >0.) Then y, 2(2)y asc =(<)c, . Here we find that measurement in

the income space overstates inequality of oppdstubased on how equivalent income varies
with circumstances, as illustrated in panel (2frigiure 1.

These stylized cases are deterministic. In thehait@ formulation with an error
distribution—reflecting ifter alia) heterogeneity in preferences unexplained by oeser
circumstances—Case 1 does not imply that measuraggality based on observed incomes
understates inequality based on equivalent incomiéis the opposite in Case 2. The error
distributions around the two income measures astifums of circumstances may well be
different, such that (for example) inequality tumg to be higher for equivalent incomes in Case
2. That is an empirical issue to which we turn n&stwe will see, heterogeneity in preferences

further clouds the picture.

4. Empirical implementation

The upshot of these observations is that the belawiesponses to circumstances
through choice of effort remain material to theshpretation of disparities in incomes between
people in different circumstances and to the meassoitained for inequality or poverty of
outcomes.

The following empirical example illustrates the si@mity of inequality measures to
including an allowance for heterogeneous effort$ preferences. | focus solely on effort
through labor supply, giving the standard consuampteisure choice model. The utility function

Is assumed to have the Cobb-Douglas functional .form

11
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In common with the prevailing approaches in theréiture to measuring INOP based on
how observed incomes vary with circumstances, aegidwelfare effects of circumstances that
are not evident in income or labor supply are igad? This limitation is likely to be especially
salient for disabilities and demographic effectsaaifare (due to differing numbers of children
and family sizes). In recognition of this concdire analysis here is only done for a specific
family type, namely single-person households, amiuees those with any (self-reported)
disability. Thus a number of thorny issues of ifteusehold distribution, setting equivalence
scales and making inter-personal welfare compasibetween those with and without
disabilities are swept aside for the present pupos

While acknowledging the limitations of these ca#tidns, they serve to demonstrate that
allowing for the disutility of effort can give a @ different picture of inequality to that
suggested by prevailing methods.

Data: The data are from thennual Social and Economic Supplement of @urent
Population Survey (CPS) for the U.S. for 2014 (wéference to incomes for 20133)The
analysis is confined to the roughly 6,000 singlespa households in the 2014 CPS.

Labor supply is measured by average hours of werkyeek in 20132 The mean is 39
hours (with a median is 40 hours). The range inrdawrked is from nearly zero to 99 hours.
Table 1 provides some key summary statistics agdr€&i2 plots log hours worked per week in
the last year against log total pre-tax incothilean labor supply for those with an income
under $20000 (the poorest 16%) is 30 hours, whildls to 26 hours for those living under
$15,000 (the poorest 8%) (Table 1). We see thahrfleg) labor supply rises with income up to

a certain point then levels off for the upper 3086® (Figure 2).

% This relates to the long-standing problem of infer welfare from observed demand or supply behawio
markets. Suppose that effort maximiagsf (y, ,x ),d;] subject toy, = y(x,d,) whered, represents disability

(an element ot more generally). However, the observed solutiogs; x(d,) , also maximizef (y; ,%) and so

they cannot identifyu[ f (Y, ,%),d,] as the unique maximand. Early expositions of poisit in the context of

making welfare comparisons across different housetypes for the purpose of setting equivalencéesdaclude
Pollak and Wales (1979) and Browning (1992).

%1 The CPS data were accessed through the Univefsitynnesota’sPUMS-CPSsite.

%2 This is obtained by multiplying reported weeksaafrk in the last year by reported average houssark per
week then dividing by 52.

% Recall that pre-tax incomg)(is the relevant concept in the model in Sectiom ®hich taxes are solved-out,
assuming that they are some functiory.0Also note that the CPS does not ask for taxesd gmimputations of
uncertain reliability are required.
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While there is an income gradient in labor suppliedoes not appear to be large enough
to plausibly account for much of the income disjpesi For example, the average hourly wage
rate of those with income less than $20,000 is&8[2n hours extra work at this wage rate
would only make up 10% of the gap between the @eeracome of this group and the overall
mean incomé? Looked at a different way, this group of workersuld have to work almost 100
hours per week extra to reach mean income—equivedeghree full-time jobs. (Table 1 gives
these calculations for various income cut-offs.)

While the income gradient in hours of work doessesm especially steep, the pattern
suggests that the partial effect of adjusting fésreas forgone leisure will go some way toward
attenuating overall inequality in observed incomeE®wever, the large variance in labor supply
at given income, especially at middle income leesislent in Figure 2 also comes into play.
This “horizontal” effect is inequality increasing.

To see the net effect, consider the following measdi standard income. Suppose that all
those working less than the average hours weretaliake up the gap at their current average
wage rate; there is no change for those workiray above the average hours. Thus standard

income is defined as:
Y, =W maxge, ) + 71 (8)
Here the wage rate i while there unearned income (independent of effert . The standard

for labor supply is denotes® and is set at 39 hours. The assumption that thrertuwvage can be
maintained is questionable; to make up the hooraesmay well have to switch to lower-paying
jobs or incur prohibitively high personal costssapplying the extra effort. So this simulation
could well over-estimate the impact, especiallypomerty.

Figure 3 plots the standard income against obsangeine (both in logs). There are
some large proportionate gains, although they pneasl through the bulk of the income range.
The first two rows of Table 2 give inequality anovprty measures for observed incomes and the
standard incomes. The full-time worker simulatiomgs down all three inequality measures,
and both poverty measures. Figure 4 gives thenzocarves; there is not strict Lorenz

dominance, although the overlap does not happehth@tog” percentile.

% The overall mean weekly income of the sample 3481 while the mean weekly income of those livirgplw
$20,000 per annum is $245.
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When we come to incorporate effort in a welfaresistent measure of income, this
horizontal effect will again become important aligh then it will also interact with preferences.
The net effect on measured inequality is thus apirgeal issue to which we turn after describing
the parametric model to be used.

Parametric model: In implementing an empirical model of income daraction of
circumstances and effort the literature has ofssumed a functional form that is additively-
separable between effort and circumstances. Hawigweould clearly be questionable to
assume that the marginal returns to circumstaneemdependent of effort. Indeed, in thinking
about the economics one is drawn to postulatettieateturns to effort (the wage rate when
effort is simply labor supply) depend on circumstsi—creating a natural interaction effect.

To consider the implications further, let us wetguation (1) for individual as:

Y, =w(c)x +71(c) (i=1,...n) 9)
The notation now recognizes explicitly that the wagte and unearned income depend on
circumstances, denotes(c. and 77(c,) respectively. The values o¥(c, and 77(c;) are the key
parameters of effort choice, which is taken to mmaze a utility function of the form:

u(y;, %, a;) =Iny, +a;Int - x) (10)
wheret is the total time available for leisure or work (hatt — x is leisure time). The (log)
equivalent income is:

Iny’ =Iny, +a,Int—x) -k (11)
wherek is the fixed reference. Optimal labor supply regsithata, =w(c )(t—x )/ Yy, ; the latter
is called here the leisure rafithe ratio of the imputed value of leisure to im=).

The limitations to what can be inferred about INf@dn the reduced-form relationship
between observed incomes and circumstances alongecseen clearly if one compares the

implied elasticities to differences in circumstasic8olely for expository purposes, let us tieat

as a continuous scalar. Then it is readily verifieat:

dlny; _ a|nW(Q)+S dinr(c)

: (12.1)
dinc dinc dinc
olny, _(a +s, aInW(Cl)+ s; |9Inm(c) (12.2)
dinc, 1+, dinc, 1+a,) Olnc

14



ECINEQ WP 2015 - 367 July 2015

Heres, =w(c)x /Yy, ands, =7(c,)/y, are earned and unearned income shares respectively

In both cases the income elasticity w.r.t. circuanses is a weighted mean of the corresponding

elasticities for the wage rate and unearned incbm&hen eitherw(c, )/ rr(c, )s a constant or
a, =0, observed income and equivalent income have the s#asticities with respect to

circumstances. More generally the two elasticidié®r. The difference in weights depends on

the preference parameter. As the value attachleisiare rises (highes, ), observed income

progressively shifts its weight from unearned inedim earned income, while the weights for
equivalent income remain unchanged at given incelmages. This is intuitive; the more highly
leisure is valued, the more observed income digpanindervalue inequality in unearned
income from the point of view of welfare.

Comparison of the two empirical income measures: There are a number of possible
scenarios of interest for the parameters and dab@nchmark case can be configured to be
deliberately conservative about the impact of adjgdor effort on measured inequality. It may
be expected that the presence of the relativelyidewlabor supplies in Figure 2 will exaggerate
the extent of inequality in equivalent incomes.almress this concern the following analysis is
restricted to those households who worked for matdgast one day (8 hours) per week on
average over 2013. This cuts out about 200 houdsfforhe available time for work or leisure
is set at 100, leaving out about 10 hours per @hig also seems conservative.

In one scenario, preferences are assumed to b&antnsith a, set at the sample mean
of w(c,)(t—x)/y, for alli. This is instructive, but it does not allow foetpreference
heterogeneity that has long been emphasized in goarers. In a second scenario, the
preference parameter is allowed to vary. One pihi$giis to assume that everyone in the survey
has freely chosen their ideal labor supply, ansketar, = w(c )(t—x)/y, for alli. This is
guestionable given the existence of labor-marketidns, whereby some survey respondents had
too little leisure, and some too much, relativéhtair ideals. Setting the parameter to accord

exactly with the leisure ratios in the survey datss produces an implausibly large variance

coming from the high levels of log leisure, whiale given a high weight in the Cobb-Douglas

35 Note that for both (12.1) and (12.2) the weightsigo unity.

% As noted, those reporting any disability affectimork or any difficulty (seeing, hearing, remembeti mobility,
personal care) are excluded from the main anatgpisrted here. 5% of the sample reported a disahbitiecting
their work.
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specification. The spread of leisure ratios is entdn Figure 5For example, for 170
observations the implied leisure term in equati®) @dded over 20 to log income! While the
spread of empirical leisure ratios undoubtedlyeet labor-market frictions, measurement errors
may also be playing a role.

Some degree of smoothing of the empirical leisat®s is clearly needed. For this
purpose, the idiosyncratic preferences were sbegpredicted values based on a regression of

Infw(c, )(t — %)/ y,]on a quadratic function of the log wage rate, lagarned income (with

their interaction) and a vector of observed circiamses from the CPS related to gender, age,
race, place of birth, whether parents were bothénU.S. (Unfortunately, the data source does
not include other information about parents, susthair education.) Age enters as the deviation
from the median of 49 years. The left-out grouptf@a dummy variables comprises white,
native-born, males of 49 years of age with parbots in the U.S.; 25% of the sample is in this
group. The Appendix gives the regression usedtimate the predicted value of the leisure
ratio. Figure 5 gives the densities of the predidégsure ratio, showing how this trims the
extreme values.

We can now calculate the equivalent incomes. Eigugives the kernel density functions
for both log equivalent income and log observeaime. Panel (a) is for common preferences.
Then we see that equivalent incomes have a simitale but lower variance, although there is
still a fairly close alignment of the density fuioects. Panel (b) allows idiosyncratic preferences,
with the preference parameter set at the predicdes of the leisure ratio, as described above.
The effect of the adjustment for effort is therattd noticeably thicker tails.

The densities in Figure 6 relate to marginal disitions. The heterogeneity in effort
creates dispersion in the equivalent income meadarayiven observed incomes. This
conditional variance in effort is evident in Figutewhich plots log equivalent income against
log observed income. Again, results are giventierdase of common preferences (panel a) and
for idiosyncratic preferences (panel b). Figurdsp @ives the regression lines, which have
slopes that are significantly less than unity ithbeases though steeper for idiosyncratic

preferences, as expect&édn other words, the adjustment for effort tendsaise (lower)

%" The regression coefficients are 0.832 (s.e.=0.86@)0.565 (s.e.=0.021) for common preferences and
idiosyncratic preferences respectively.
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equivalent incomes for the poor (rich). Howeveg itiosyncratic-preferences case generates
much greater dispersion of equivalent incomes\argobserved income.

Both equivalent incomes are correlated with stashdfaomes, again using a full-time job
as the standard, although the correlation is higgreatommon preferences; in logs one finds that
r=0.883 using common preferences, as compared @4 @ging idiosyncratic preferences.

Figure 8 gives the scatter plots. While standacdrnime seems a reasonably good predictor of
equivalent income with common preferences, thisiohe said about idiosyncratic preferences.

As noted in Section 3, the curvature (if any) ia telationship between observed
incomes and equivalent incomes is of interest. Wais tested using the RESET test on the linear
regression of equivalent income on observed incosimgg the squared values of fitted residuals.
The test did not reject linearity for either thenstant preferences specification (prob.=0.131) or
idiosyncratic preferences specification (prob.=@)7This was also the case when | include a
control for labor supply®

Table 2 also provides the same inequality indiceshe two equivalent-income measures
while Figure 9 gives the Lorenz curves. When ongases common preferences, the level of
inequality falls after adjusting for effort; thefegt is not large and nor is there Lorenz
dominance, although the intersections are at thremes (the poorest percentile for common
preferences and the upper three percentiles fadibgyncratic preferences). By contrast,
inequality measures rise with the switch to thefarelconsistent income measure with
idiosyncratic preferences. The thicker lower téiequivalent incomes evident in Figure 6(b)
implies that poverty rates rise for a broad inteofdines; Table 2 gives poverty rates for two
illustrative poverty lines7). Since we have seen from Figure 2 that meanteftorditional on
iIncome rises with income, it is plain that the l@gimequality in equivalent income in the
idiosyncratic-preferences case stems from the mfenéioned variance in effort at given income,
given that those consuming more leisure are deé¢mealue it more with idiosyncratic
preferences.

To throw some light on the structu&INOP, Table 3 gives regressions of log observed
income and log equivalent income against the sanefsariables describing circumstances as
used in predicting the leisure share. Again, resaié given for both common preferences and

idiosyncratic preferences. The regressions withraompreferences look fairly similar to those

% The RESET tests then gave prob.=0.786 and 0.522.
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for observed incomes. Nonetheless, there are a&uaifldifferences for specific circumstances.
The female income differential falls appreciablyemtone adjusts for labor supply, though it
remains significant® The curvature in the relationship with age remging the turning point

rises to 71 years, as compared to 58 years forngds@écomes. There are small differences in
the effects of race and place of birth. Recall thaetting common preferences, the sample mean

of w(c,)(t—x)/y, was used. Sensitivity tests indicated that higladwes (tested at one and two

standard deviations above the mean) tended toefuatitenuate the gender and race effects,
while increasing the effects of either being foreimprn or having a foreign-born mother.

When one allows for idiosyncratic preferences,rdgressions change even more. The
relationship with age switches curvature betweenwo income concepts, but the turning point
is outside the range of the data; equivalent incdawdines with age within the data range. The
effect of being female is now positive, as is tffea of being African American, Asian or
Hispanic. Significantly negative effects emergetfarse born in South-East Asia, South-West
Asia, Central or Eastern Europe, and Africa. Themositive effect of being foreign born and
having a foreign-born mother.

Some of these effects may well be confounded bgreifices in unemployment rates by
gender or race, and labor-market discriminatioh oAk can reasonably conclude from these
calculations is that the claims made about INORta&s observed incomes may well be far
from robust to allowing for heterogeneity in boffoet and preferences.

Notice that the Rrises appreciably when one switches to idiosyicpeferences.
Recall, however, that the preference parameterétbere ratio) is predicted based (in part) on
circumstances. If one uses the actual leisure ratfer than the predicted value thef&lls
appreciably, as can be seen from column (4) indablThere is a marked loss of overall
explanatory power for this set of circumstancesstircumstances related to race and place of
birth become insignificant. To some extent thise@t the aforementioned problem of extreme
values in the leisure ratio. However, the obseovatvarns against concluding that INOP is

greater when one allows for idiosyncratic prefeesnc

%9 The data do not include work done within the hotheugh this is probably similar by gender in taenple of
single adults.
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5. Conclusions

A not uncommon view historically, which one sti#drs today, is that high incomes are
simply the reward for greater effort, and povesdflacts laziness. Critics of this view point
instead to structural and institutional factorgvelnt to poverty and inequality. However, even
accepting that effort choice is a key factor, itasfrom obvious that allowing for a disutility of
effort implies less inequality in terms of eithetcomes or opportunities.

If one takes seriously the idea that effort contes @st to welfare then prevailing
methods of measuring inequality—including thosenfibin the recent literature on inequality of
opportunity—are not using a valid monetary measd@irgelfare. However, the likely
heterogeneity in effort and preferences must aésbrbught into the picture. It may be granted
that average effort rises with income (at least @@ene range), but there is also a variance in
effort at given income, and preferences clearly e well. The implications for assessments of
inequality stem from both the vertical differen¢gshow mean effort varies with income) and
the horizontal differences (in how effort variegaten income). Once this point is
acknowledged, it is not clear what existing measte# us about inequality. The paper has
provided an elaboration of this concern and astitation of the potential implications of
heterogeneity in effort and preferences using dat@bor supply and incomes for the U.S.

It is unclear ora priori grounds what can usefully be inferred about inéguaithout
adjusting for effort in a welfare-consistent wayelchallenge remains of how to do better.
There are both empirical and conceptual issuesimpkcations of taking effort seriously for
inequality measurement depend crucially on the \aeha responses to unequal opportunities,
and not all of those responses are readily obskrvisteasures with a clearer welfare-economic
interpretation call for data on efforts, for whiekisting surveys are limited to a subset of the
many dimensions of effort. And the longstandingllemges faced in making inter-personal
comparisons of welfare across heterogeneous peaptet be avoided in this context.

While acknowledging these limitations, the papes piovided some illustrative
calculations for American working singles. A poggtincome gradient in labor supply is evident
in the data. This gradient accounts for very littlehe income gap between the poorest third
(say) and the overall mean. If one calculated steththcomes such that all workers had at least

the average employment of 39 hours per week (atphesent wage rate) then inequality and
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poverty measures would fall. The contribution @ tbwer employment of poor workers to
poverty rates is notable; for example, while 17%wvofkers have an observed income under
$20,000 this would fall to 12% if those workers gligd the average number of hours per week
of all workers although this may well be an ovaraate. However, the fact that poorer workers
work less appears to contribute rather little taltsmequality in observed incomes.

Imposing common preferences at the average revdaatility of effort, one finds that
allowing for heterogeneous efforts yields only adest drop in the measured level of inequality.
Nor does it make much difference in the structin@equality, as indicated by correlations with
a set of observed circumstances related to geader,race and place of birth, although larger
differences in the structure of inequality emergtn\a stronger preference for leisure.

Allowing for idiosyncratic preferences changes piture. It is unclear just how far one
would want to go in allowing for differing preferesgs. Here the paper has not insisted that every
individual in the survey data is at their persamaimum, as some may well be working less than
desired, and some more. A regression-based “snrmggdtof the data allows for differing
preferences associated with wages, unearned incamiethe same set of circumstances. On
doing so, the paper finds substantially higher messsof inequality and poverty and some
notable differences in the structure of inequadityerge. These distributional effects do not stem
from the relationship between mean effort and inedmut rather from the horizontal
heterogeneity in effort and how this is magnifigdtive preference heterogeneity. This source of
horizontal inequality swamps the tendency for mlaaor supply to rise with income.

Whether one accepts the assumptions underlying tneshodological changes is an
open question. However, it is clear from this stthist it should not be presumed that allowing
for effort in a way that is broadly consistent witbhavior would substantially attenuate the
disparities suggested by standard data sourcascome inequality. Indeed, one can even defend

the opposite claim when an allowance is made farbgeneity in preferences.
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Figure 1: The circumstances gradient of income foalternative metrics and alternative

behavioral responses at given preferences

(1) Poor circumstances encourage effort
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Figure 2: Labor supply plotted against total incone for U.S. single adults in 2013

Log labor supply
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Note The regression line is the “nearest neighbor”tsrei@d scatter plot using a locally-weighted
guadratic function. The overall quadratic regresgigith White standard errors in parentheses) is:

Inx, =-6.873+1712Iny, —0.069In y? + & R*=0.206n =5863
(0.994) (0.143 (0.009)
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Figure 3: Plot of standarshcomes against observed incomes
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Note The standard incomes are calculated by assurhat@li those working less than average hours were to
work average hours at the same wage rate as anpres
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Figure 4: Lorenz curves for observed incomes and till-employment” standard incomes
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Figure 5: Kernel densities of the log leisure ratio
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Figure 6: Kernel density functions for log incomes
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Figure 7: Plot of log equivalent income agjast log observed income
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Figure 8: Plot of log equivalent irmme against log standard income
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Figure 9: Lorenz curves for the three income concep
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Table 1: Summary statistics

Income % of Mean Mean Mean % ofincomegap Extra hours pe
cut-off Z) sample hoursof wagerate income  covered by working week to reach
work per  ($/hour)  ($/week) average hours per mean income

week (W,) (V,) week 104826-Y,
100(3926- h,)W, ( W )

(he) ( ) :
(104826-Y,)
10,00( 4.02 23.6¢ 5.62 119.1¢ 9.44 165.3:
15,00( 8.31 26.3¢ 7.1C 177.2( 10.5:2 122.6¢
20,00( 15.11 29.5¢ 8.2¢ 244.9¢ 9.97 97.2¢
25,00( 22.67 31.6¢ 9.3¢ 304.6( 9.61 79.2¢
30,00( 29.6¢ 33.0( 10.2¢ 354.9( 9.2¢ 67.4~
35,00( 38.2( 34.5( 11.4(C 411.6¢ 8.5z 55.8¢
Mediar 50.0( 35.8] 12.92 487.8¢ 7.9t 43.3¢
Maximunr  100.0( 39.2¢ 24.0¢ 1048.2¢ n.a 0.0C

Note The median is $42,010. Means are calculatedlfmample points up o

Table 2: Inequality and poverty measures for U.S. wrking singles without disabilities

Inequality inde: Poverty rate
Gini Meanlog Robin  z=$15,000 z=$20,00!
Deviation Hood

(MLD)
Observed incomi 0.40:2 0.29¢ 0.28¢ 0.08: 0.16¢
Standard income using me 0.38: 0.26= 0.27¢ 0.04¢ 0.11¢
hours as the standard.
Equivalent incomewith 0.3 0.272 0.272 0.072 0.13¢

common preferences set at

mean leisure ratio

Equivalent incomewith 0.46( 0.44¢ 0.32¢ 0.14( 0.19(¢

idiosyncratic preferences

based on predicted leisure ratio
Note The standard incomes are calculated by assurat@li those working less than the mean hours of 39
per week were to work those hours at the same vageas at presenthe equivalent incomes are explained
in the text. The Gini index is half the averageddie difference between all pairs of incomes, egped as a
proportion of the mean. MLD is given by the meanhaf log of the ratio of the overall mean incoméntdividual
income.Robin Hood index ishe fraction of total income that one would neetbie away from the richer half and
give to the poorer half to assure equality.
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Appendix: Regression used to predict the leisure ta to allow for idiosyncratic

preferences
Log leisure ratio
Coeff. SE Prob.

Constar 0.25¢ 0.05¢ 0.00(¢
Log wage rat 0.15( 0.031 0.00(
Log wage rate squar -0.04¢ 0.00¢ 0.00(
Log unearned income (+ -0.07: 0.00¢ 0.00(
Log unearned income squa -0.007 0.001 0.00(
Log wage x log unearned inco 0.03¢ 0.00z 0.00(
Femalt 0.087 0.01t 0.00(
Age-49* 0.00( 0.C58 0.99:2
(Age-49) squarec 0.C24 0.0C3 0.00(
Race: Blac 0.07¢ 0.01¢ 0.00(
Race: Black mixe 0.08: 0.08¢ 0.30¢
Race: American Indie 0.061 0.06¢ 0.35¢
Race: Asia 0.02( 0.05: 0.70¢
Race: Othe -0.00¢ 0.05¢ 0.88t
Hispanic 0.06: 0.02¢ 0.01¢
Born US Other Territorie -0.11¢ 0.152 0.452
Born Central Americ 0.03: 0.12: 0.76¢2
Born Caribbea -0.04z 0.12¢ 0.74¢
Born South Americ -0.107 0.13¢ 0.43¢
Born Northern Eurof -0.161 0.16¢ 0.32¢
Born Western Euroj -0.10¢ 0.15: 0.48(
Born Central or Eastern Eurc -0.12¢ 0.13¢ 0.352
Born East Asi 0.03¢ 0.13¢ 0.78¢
Born SE Asii -0.05¢ 0.14: 0.69¢
Born SW Asii -0.14« 0.15(C 0.33i
Born Middle Eas -0.13¢ 0.17¢ 0.42:
Born Africa -0.17¢ 0.13: 0.19:2
Foreign bor 0.08¢ 0.11¢ 0.47:
Foreign: Da -0.02¢ 0.04¢ 0.56¢
Foreign: Mon 0.02: 0.051] 0.66(
Foreign: Botl -0.04z 0.03¢ 0.282
N 563:

R? 0.12:

S.E. of regressic 0.52¢

Mean dep. va 0.34¢

F-statistic 25.96:

Prob (F-statistic 0.00(

Note White standard errors (SE). * coefficients scalpdoy 100.
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