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EMPIRICAL COMPARISONS OF ALTERNATIVE MEASURES

OF ECONOMIC WELL~BEING

Roger H. Gordon

I. Introduction

The empirical hature of the distribution of economic well-being is of prime
interest in describing the.state of an economy and in designing economic
policy. 1In principle, the distribution ought to be of the utilities of in-
dividuals in the economy. Since an individual's utility is not directly obser-
vable, economists have had to construct measurés of the qgquality of an indivi-
dual's position using more limited but observable information. Annual’ income
has been the most commonly used such constructed measure. Lifetime income
and conéumption are frequently suggested as preferable alternatives.  In
Gordon (1977), I proposed as an additional alternative a measure of the quality
of an individual's opportunity set. The purpose of this paper is to study
empirically the degree of correspondence among these different measures on a
représentative population of white males produced from a stochastic simulation
of a model estimated on data from the Michigan Panel Study of Income Dynamics.
In the next sectioﬁ, the theoretical motivation for the different measures will
be-expl.ored° Then section III contains a description of the principle char-
acteristics and aséuﬁptions underlying the empirical model. The following-
section then describes how the welfare measures were calculated, given the
information provided by the model. Comparisons of the alternative measures
prbduced by a simulétion of the model are presented‘in section V. Applications

of the model to tax and transfer programé and a summary conclude the paper.

II. Alternative Measures of Well-Being



A measure of weiiwbeing ought in principle to be consistent with each
individual's ordinal ranking and with the normative rule providing for inter-
personal comparisons. It also must by neceesity be a function only of ob-
servable information, depending at most on the arguments of the dlrect and
indirect utility functions (the lifetime stream of prices, waoes,ﬂoutside
income, and quantities of goods consumed) and demographic informatiow s

'Since at.ieasewrought estimates can be made of individual ipreferende  :
orderings through observatlon of 1nd1VLdual behavior, the critical task'in
constructlng a welfare measure is in formulatlng the normative assumptions’
necessal& to allow 1nterpersona1 comparisons. of utility. Since obsétrvable
lnformatlon prov;oes only ordlnal information about utility, points of cox~
respondlng utlllty across 1nd1v1duals nust be establlshed at all:utility levels.
.One pOSSlble nornatlve rule 1s that all 1ndlv1duals facing the same opportunlty
set receive the same utllwty Alternatlvely, an income measure implicitly "

uassumes-that all those with the _Same monetary receipts receive the same utility,
and 51m11arly for a2 consumotlon measure, w1th regard to consumption of com-
modltles acqulred through the marketplageu .In effect these latter measures
assert that those who choose relatlvely more leisure or nonmonetary .compensation
have tastes which produce fewer utlls; . given the same opportunity sets.

v However, there may well be 1ncons¢stenc1es between the ordering of circum-
stances 1mp11ed by an lndﬂvidual's behavior end‘that assumed by normative rules
such as these, For example,wqhen the budget lines of two opportunity sets in-
tersect an individual may not orﬂer the sets in the same way as the mechanism
used by the normatlve rule. :Slmilarly, in circumstances providing an individual
hlgher utility, he need noL aecessarllv have hlgher monetary. income or con-

sumption of marketed goods.

Gordon (1977) provides an exploration of what assumptions. are needed for
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individuals to agree on an ordering of opportunity sets, enabling the first
normative rule to be consis?gnt with individual preference orderings. These
assumptions prove to be quite restrictive. Under one of the subjectively

least restrictive set of assumptionsylthe neasure w *g+y would satisfy both
~criteria, where w* is the time path of the discounted present value of wage
rates (étandardized for the choice of nonmonetary compensation), H is the time
path of»hours worked (assumed to be the same for everyone unless constraints
prevent it), and y 4is the discounted present value of lump-~sum receipts.

Were y negligibly small, then the measure w* - H would satisfy both criteria,
even if all individuals chose a time path of hours worked merely proportional
to H. Time spent at work would in principle include time spent in productive
nonmarket activity, with the wage rate interp;eted to include the market value
of the associated output, plus the value of the nonmonetary benefits of non-
market employment. Similar restrictions, undoubtedly as severe, could be pro-
duced under which either the income or the consumption measure would be con-
sistent with individual orderings.

In spite of these problems, I assume that ecach of the above proposed
measures haé sufficient normative appeal to be worth studying. Specifically,
the measures compared will be: 1) annual income, 2) lifetime income, 3) life~
timg earnings, as an approximation to lifetime consumption,2 and 4) an approx-
imate measure of lifetime opportunities. Most of the results will refer to
a population born in the same year though some results will be ;eported for a

population of representative age distribution.

IIT. Structure of the Empirical Model

The prime requirement in specifying the empirical model is that it be

capable of simulating each of the proposed welfare measures for a representative



group o?windividualspover their lifetines. To measure the quality of opportun-
ity segé, information must be available about the time stream of wage rates,
standardized where possible for nonmonetary characteristics of the job, and
abggtvany constraints on choice of hours of work ‘due to unemployment or health
# prob;gms. (So info;mation vas gvailable concerning inheritances or gifts, so
,~£h;$ dimension had to be excluded from the study.) To measure labor income,
_hgp;s workeq must also be available, and to measure income, income from éavings
mQ§F be known. . Finally, in applying the results to tax and transfer programs,
information about marital status and number of dependents is needed.

.Alﬁor§yjfpurvequation model, capable of. simulating all these variables
uwas gs#?matgd using the first six years of data from the' Michigan Panel Study
‘_4of‘1nqome Dynamics. The overall sample population was restricted to white males
:ﬁrom the eross-section part of the study who were at least twenty yé&fs old

and who were the head of a household for all six years. Thisf”%amplb‘pOPulation
of lSZl-men probably possessed slightly more favorable characteristics than
those of a representative white male sample, since those not: £5und or success~-
fullyvsqrveyed fo; six consecutive years, and those who were not heads of house-
lﬂholds,_were excluded. The resulting model, estimated entirely with ordinary
least sqggres, separately for each of three educational groups (those with less
than twelve years of schooling, those with between twelve and fifteen years,
and thosg with at least sixteen years), is described in detail in Gordon (1976),
with the principle equations summarized in the appendix.

The most important characteristic of this model is the procedure used for
capturing individual differences. In each of the earnings equations (those
determining wage rates, hours worked, and‘nonlabor income}, time invariant
factors, such as family background, education, natural ability, etc., leading

to persistent individual differences were captured by an individual constant




term -- these factors were assumed to result in a vertical translation of the
expected lifetime pattern, without changing its shape. The effect of any time
invariant factor that would have been entered linearly in the equation is com-
pletely captured in the coefficient of the individual constant; more complex
effects of constant cha;acteristics will only be approximated.

These individu%lwponstants were assumed to be nonstochastic, unlike in
Lillard (1977) where they are a component of the residual. Making the con-
stants nonstochastic has several advantages. First it allows for correlation
between unobserved time invariant factors and expliqitly modelled time varying
Vfaétors, thus eliminating any bias in the coefficients of these time varying
factors due to this correlation,3 Second, it allows for arbitrary interrela-
tionships between the individual constants of different equations. Lillard
(1977) in addition assumed the constants to be distributed normally, an assump-
tion not imposed here.4

Using individual constants (whether nonstochastic or part of the residual)
imposes the assumptions however that persistent differences observed over the
sample period exist over a lifetimg, and that individuals do not otherwise
differ in the structure of their earnings profiles, except as modelled expli-
citly. The same assumption is made when time invariant characteristics are
added linearly to the specification as in countless other studies. The re-
sulting projections of lifetime characteristics should provide an interesting
first approximation, but attempts to generalize this specification would be of
value.

Of the factors which might change over time, some were included in the
equations explicitly. The variab;es included explicitly in the wage rate
eguation were age, in a piecewise—linear fashion, Aummy variables indicating

recent spells of unemployment or health problems, to measure the effect of such



events og‘ggoguctivégy& perhaps through loss of specific human ‘capital, and
dummy variables for selfnemploymentqﬁtatus,s and Southern or rural residence,
té_meggqrg_the compensating effect on the wage rate of these characteristics
of the jqb. The wage rate was defined to include the value“of free food and
housing earned on the job, and was measured-in. real terms using a local price
index. In the hours worked equation, in addition, an attempt was made to
capture thgﬂgﬁfect of nonlabor income and of transient changes in the wage

2 ;a;e,6 Here, the health.and unemployrent dummies would-mrasure the reaction
-of ind;viduélﬁ to unexpected losses-in earnings, and the other dummies would
Measure average .behavioral differences associated with different regions and
““em?loyment‘status, In modelling nonlabor income, as a proportion of expected
}ifetime labp; income, the only time~varying variable included was age -- such
7incopg seg@ed to be too poorly measured to permit explicit measurement of
other effects. In all cases, the coefficients of these variables were assumed
ukto éiffer among educational groups, and. were normally allowed to be a piecewise
 lin¢ar funqtiog'qf age. Finally, those time-varying characteristics not
captured explicitly were assumed to possess first order auto correlation.

Since this model was simulated stochastically, the nature of the variance

and autocorrelation of . the residual:was important. 'As a result, the variance
of each of these residuals was allowed to depend on the age of the individﬁal,
and on his choice on whether or not toc be self-employed. Also, the degree

of autocorrelation was allowed to be age dependent. However, the assumption
was imposed that the residuals were distributed normally, and were mutuslly
inéepepdent“qxcgpt for the first order .autocorrelation. Given the estimates of
the variancg agd‘autocorrelation of the sample residuals, unbiased estimates
of the ugggg;ying'populationivariance and autocorrelation weve derived. (See

Goxdon (lQQG(JAppgndix B) for details.)




Among the other wvariables modelled explicitly, basically health, unem-
ployment, withdrawal from the labor force, and marital experience, systematic
individual differences from the model predicted for the relevant peer group
(that group having the same values of the included independent variables) were
ignored. Except for thg equation predicting labor force participation, these
equations mostly incluéé just information conéerning the outcomevof érevious
random draws, so as tq capture the correlatiéné among the oﬁtﬁcmes, (In the
equations relating to health, interaction with education R nct alicwed,
as the data indicated no need for it.

In modelling the discrete random events (being out of the labor force,
experiencing health problems or unemploynent, étca), a linear probability
model was used witb sufficient interaction amon( the independent variables to
minimize the chance of a forecast cutside the iﬁtérval {0,1]. The nature of
the experience ?esulting from these random events was then estimated conditionai
on the outcome of the random event. The densit§ functions for time lost from
work due to unemployment or health problems were,assﬁmed to be exponential
(Prob(time lost < T) = (1/R) fﬁrengtdﬁ)., so the equations for tima

0 : : .

lost estimated the parameter B , the expected time lost, while in ﬁﬁe simye
lations, the estimate éf B was used to defiﬁevthe density function for the
random draw. Estimates produced using this ;onditional séecificatioﬁléf
hours worked and time'lost will differ from those produced using uncoﬁditional
. specifications which éorrect for the truncéticn problem (such as those by.
Heckman (19274} or Hausman and Wise (l975&),bu£ éhe fésults, provided that they
are interpreted correctly, are proper statistically if the conditional equatioﬁs
are otherwise specified correctly. i

Finally, family size was assumed to be.é Maikov process. The transition

probability matrices were compiled from the data, with separate matrices



permitted for different age, education, and marital stat@e groups, as the data

would allow.

Iv. Definitions of Welfare Measures

Each of the de51ree welfare neasures need to be deflned explicitly,
using 1nformat10n produced by the model Labor 1ncome in any vear was simply
the product of hours worked and the wage rate, the wage rate defined to include
the value of free food and housing earned on thenjob_, Incure was then defined
to be labor 1ncome plus nonlabor 1ncome,7 Both meamis ‘#S were defined in 1973
dollnrs, w1th or w1thout correctlons for local p1ece dlffcrences.

Deflnlng a measure of the quality of opportunitngéts is less straight-
forward. Information about lnherltances was not avallable, so this aspect of
the quallty of opportunities had to ne 1gnored 8 :Theiwagevrate used in con- .
structlng the measure was the real wage rate,9 in l9i§.dol&ars, corrected .fox
local prlce dlfferencns, and normally corrected for the estimated compensating
effects arlelng from the ch01ce to be self—employed or to l1ve in the South
or 1n a rural area. Other compensating dlfferences could ot bhe. measured so.
were ignorxed, with unknown consequence. ,Ifﬁthose with desirable jobs WOKK: -

longer hours, then this study will exaggerate the dlfference between the income

and opportunity measuresclo

The appropriate welghtlng of wage rates in dlfFerent periods is unclear.
Individuals would agree on the appropriate relative welghts if they would work
the same relative hours at Qlfferent ages, yet the eetimetes from the hours
equation show not insignificant individual variati;e, The arbitrary choice.of
equal weightings was used in the calculations.11 -?he opportunity measure

might be defended as just an improved income neasure which takes into account

purchases of leisure, and other nonmarketed commodities, in which context the




choice of equal weightings wou;d be the natural one.

Several modifications were made in the assigned weights, however. When
individuals were constrained to zero hours due to unemployment or health
problems,12 they were arbitrari%y_assign?g a zero shadow wage during that
period. (The acquired leisure is assumed to provide no compensating benefit, a
seemingly reasonable assumption for these white male heads of households.)

The results were almost totally insensitive to this assumption. . Since normal
debilitation due to old age.diq'not seem to be captured in the responses to
questions relating_to health status, health problems were assumed to cause hours
(and so the weights on the wage rate) to decline linearly from full potential
to zero between the ages of sixty and seventy, again without compensating bene-
fit. (Individual variation in rates of debilitation was not captured.) Time

‘ spent in education or training was taken into account only for those in college
(the earliest age modelled was twenty). Here, 56% of the year was assumed to
be spent in training (three-quarters of the nine month school year) with a zero
shadow wage (other expenses were assumed to be for purchase of consumption
benefits beyond the standardized amount, while investment benefits were
captured in later wage rates), so 44% of the available wage rate characterized
the opportunity set.

Each of these yearly measures was calculated between the ages of twenty
and seventy, and the corrésponding welfare measurés were defiﬁed to be the sum
of the present discounted values of the yearly measures, using a three per cent
real discount rate. Implicitly then, the measures are designed to capture the

‘normal level of welfare a person experiences in his adult years.

In contrast,; guality of childhood welfare' would relate to the
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parents' decisions. It is assumed implicitly in most of the results that dif-
_ferences in childhood experiences per se are irrelevant in the desired welfare
measure. Also, differences in age at death are ignored, the results descri-

bing welfare obtainable while alive, assuming age of death to be totally

*<. random and unexpected.

(.- The redistributive effect of government activity (tax, transfer, and ex-
peﬁd%ture programs), while relevant, was ignored in each of these measures, for
-it:would'have been a major study in itself ‘to calculate this effect. -Pecﬁman
and Okner (1974): among others  have. attempted such a calculation.in regard to
- annual -income, finding little  redistribution on met except at the two extremes.
In this light, including the effect of onlyuaafew-government activities (e.g.
the income tax) was felt to be potentially quite misleading, for the ignored
Mheptivities_may well counter-balance any redistributive effects of those in~

cluded. - Further work would be needed to test this, however.

V. Simylation Results e Co Mok

A . General Results

The.saméle ?Opulation:fer.the medel siﬁela tion was llmrted fo the 825
whlte male heads of households in the survey who were between thlrty and fifty-
flve in 1968 For other age groups the estlmated 1nd1v1dual constants were
felt to be 1ess accurate in descrlblng nornal economic 9051tlon during the
.-prlﬁe earning years. Reiatlve to the vopulatron as a whole, this grouéhls guite
homogeneous in behav1or, so Jf the welfare measures differ SLgnlflcantly on

o im

this population, they certalnly will on a broader sample. In particular, since

-

the income and opportunity measures dlffer substantlally in their treatment

1

of those out of the labor force (mostly housewives), these measures would

differ much more if women had been included in the sample.
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Each‘gf thgse individuals_was characterized by his education, his indivi-
dual constants ig the three earnings equations, his number of dependents in
thé last year of the sample (indicating desired family size), and his normal
choice on ;he self-employment, rural, and South dummies,l3 For most of the
results, systematic cohort effects were removed from the individual constants,14
soﬁth&? each individpa; would effectively be a member of the cohort aged forty
in 19268. The distribution of these individual constants will be relatively too
disperse due to estimation error and any persistent measurement error in the
original data. Yet they wil; also be insufficiently disperse since attrition
in the sample population was\un@oubtedly concentrated among those with extreme
characteriqtics, All comparisons of measures take as given this description of
the population. Other initial conditions were determined stochastically from
the estimated equations, These together provide sufficient input to simulate
the model.

The model was simulated stochastically, using the unbiased estimates of

the variances and autocorrelations to define the distribution of the assumed
normal residuals, between the ages of twenty and seventy for each individual:
Each of the proposed welfare measures were calculted from the output of the
simulation.

The first means of summarizing the results will be to study how an
overall description of the degree of inequality varies with the choice of a
welfare measure. The decile breakdown in the distribution of each of the méa-
sures is found’in Table 1. As a basis for comparison, the first row describes
the distribution of annual income in 1868 that arose when this population was
simulated without removing systematic cohort effects. The next two rows
describe the distribution of annual income when the cohort effects are removed,

as observed when the cohort is thirty, and when it is fifty. The first row
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does not differ drastically from the other two since. the advantage of belonging
‘to abfoeeéer {and ultimately richer) cohort is closely matched by the disadvan-
tage of beeng observed at an earlier point,in the life cycle. 1Income at fifty
is less disperse in large part since the variance of each of the earnings
,equetions is smaller, and unemployment is less important.

The‘next row shows that the distribution of lifetime income is less disperse
tﬁan'that éf any of the annual measures, but only slightly so. Transitory
aspects of 1ncome do not explain much of the observed inequaltiy, if this model
is rellable. However, 1nspectlon of the first column indicates that" ‘transitory
1neohe‘deee eeeﬁ”to be important in .descriptions of the degree of poverty.

(Were the very young or very old pqpulatlon included in the annual figures, this
result would have been much more dramatlc )

| In the follon1ng rows, differences in individual choices were controlled’
for.> In lifetime labor income, the effects of differences in savings behaviotb
(as well as dlfferences in 1nher1tances and in rates of return on. savings)
are netted out The resultlng change in the overall- distribution is. minor ex-
cept in the hlghtst dec;le, where thereﬁere some. individuals with substantial"’
nonlabor income. Most 1ncome 1nequa11ty is seen to result from differences in
labor income elone.

Finally, the opportunity measures control in addition for differences in
labor—lelsure ch01ces, and (in the last row) for some of the differences in
choice oflnonmonetary compensation on the job. -Neither effect is large. Com~
pared‘;ith lifetime income, the last row shows moderately less dispersion,
partlcularly in the highest decile, but the bulk of the.observead dispersion
appears to arise from differences.in opportunity sets and not from differences
in actual choicee. An only slightly less strong statement can be made when
comparing annﬁal income of one cohort with their lifetime opportunities, with the

main exception being in regard to the degree of poverty.
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These results say nothing however about how well one measure approximates
another measure for an individual. As a simple summary analysis, correlations
among these measures across this population are provided in Table 2. The first
thing to notice from the table is that:inéome at age 50 is a much better pre-
dictor of lifetime characteristics than inéome at age 30415 (Results for age
40 were very similar to those for age 50.) Income at age 50 has a .87 cor-~
relation with lifetime income, a figure Véfy close to the correlation forecasted
by Friedman (1957), though thé correlation is only .79 with lifetime opportun-
ities. Though seemingly large, this corfelation implies that the forecast’ of
:lifetime oppoftunities, given inéomé at age 50, has a standard error equal to
61% of fhe overall standard deviation of opportunities, and that even the fore-

'cast of lifetime income has a standard error of 49% of the standard deviation of
lifetime income° This figure indicatés fhe limited degree of success that a
short term transfer program, based on annual income, will have in redistribu-
ﬁing lifetime opportunities.

Ongoing pfograms, based each year on annual figures, might be better
approximated by'a program based on lifetime figures (exactly so if the benefits
ofbthe program are proportional to the annual figures)a However even lifetime
income has a correlation of only .83 with lifetime opportunities, only slightly
ﬂigher than the figure for income at age 50. The correlation of lifetime labor
income with lifetime opportunities is .89, however, suggesting that ignoring
differences in savings behavior in welfare measure would allow a moderately
.better approximation of lifetime opportunities.

In the next i&o sections, two government programs will be investigated
briefly ﬁo indicate what redistribution based on annual income implies about
rgdistribution of lifetime opportunities. Individual behavior is assumed to be

totally insensitive to the effects of these programs, a strong assumption but
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probably aigood one for white maleg.- -
B. Income Tax Results

In this ‘section, the effect df ‘the U.g. incofie tax on the dis trlbutlon““
of the opportunity measure will bé" compared with that of several alternativé‘ﬂ
taxes: .~ 1) a lifetime income tax, 'still allowing exémptions for family size b;t

. ignoring marital status, 2) a 'lifetime income tax without exemptions, 3) axk |
lifetime labor income tax, and 4) a lifetime opportunity'tax. The first aliéf—
native:might be-approximately achieved by introduction of mofé liberal o
averaging provisions, recommended by Simons (1938), and by changing the tax treat~
ment of the family. Under certain assumptlons,2 the third alternatlve would
- approximate a consumption tax, again with liberal averaging prov1§10ns, a tax
being:: ‘recommended now by Feldstein (1967) and Andrews (1974) as well as Kaldor
(1855}. The last alternative serves HE 'a basis for comparison. An opportunlty
tax would not be feasible due at least to problems in measuring wage rates for
tax purposes. . This section provides a seérch for the alternative among those
commonly proposed which best approxlmaEES‘an opportunity tax. ”

In making these comparisons, the 'distribution of lifetime tax pa§ﬁéntg,
as they exist under the current law, as well as the totaivtax revenue Qillﬂﬁéﬁ
held constant. as a result, under any proposed tax base, the individual witg'ﬁ
the n'th highest value of the tax base in the population was aésigned £he n'tﬁ'h
highest value of lifetime tax payments. Perhaps ébﬁbaring thg.éﬁtimal usevékﬁu
each tax in pursuing a stated objeéfi%e’would have been more intéieéting,.bﬁ;hx
in searching for the optlmal tse of each, it would be critical to include other
demographic groups,; whose behavior would be more sen51t1ve “to chaﬁges'-ln thé

N

tax base.

T : . Sl 16
In calculating current tax ‘obligations, the 1973 tax code was used.
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This code was applied to income in.each year, expressed in real 1973 dollars,
and éiscounted at a 2% rate to 1273, on-the presumption that the dollar figures
in . the tax law would grow at the. historical 2% long term real growth rate of
the economy, so as to maintain a constant average tax rate.

& simple welfare measure, egual to the sum over individuals of the loga-
rithm of their after tax opportunity welfare measure, divided by the number of
individuals, is assumed so as to give some feel for the overall results. In
calculating ‘this, an individual's after tax opportunity measure equals the
before tax measure times 2000. (on the presumption of fifty weeks of work at
forty hours.a week):minus the tax payments. The resulting comparisons have an
appealing interpretgtipn, as the change in the welfare measure when tax pay-~
ments are subtracted off is approximately (for small tax payments) the average
per cent change in the individuals® effective wage rate (divided by 100.),
assuming normal hours of work.

The values for the welfare function before tax and under each of the
proposed tax schemes is reported in Table 3. Were an. opportunity tax imposed,
the welfare function would fall by .1324 compared with the no tax situation
(though this would be compensated for by the resulting government expenditures).
With the current income tax instead, the welfare function would be .0149
further reduced. Use of a lifetime income tax, with or without exemptions,
not only does not help, but even causes a further slight reduction. Under a
lifetime labor income tax, however; the further reduction over an opportunity
tax would be only .0084, a substantial:relative improvement over the income
tax.

In order to give a better sense of the order of magnitudes involved,
Table 4 describes by decile (of the opportunity measure) the average per cent

change in wage rates (computed directly) under the current income tax, a
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lifetime labor income tax, and an opportunity tax. Here we find that when an
_income rather than an opportunity tax is used, the best off decile has on

average, a 2.8% increase in its. after-tax relative to before tax wage rate,
while the worst off. group suffers on average a 4% decline, not insubstantial

changes.
These figures hide a wide variation in the effects of the tax changes

on individuals, reporting only average results. Were horizontal equity,

defined as having individuals with the same after tax opportunity measure

paying the same taxes, considered important, then this variation would also be

_dis;g;bipg, Table 5 is intended to provide evidence on the degree of hori-

zon?aluinequity_in the various taxes. The table reports points on the cumula-

tive g;s;ripution function for the difference in the average tax rate on wage
rateg(vasspming normal hours of work, ﬁnder'the proposed tax compared with’

under an opportunity tax. These results hide a long upper tail, yet still
show wide variation in the effect.of the shift to some form of-an income tax.
qurzeggmple, it shows that under the.current law, -80% of the individuals’

(.86 - .06) have a difference in average tax rates under the two taxes of no’
_}que_than 8%. The corresponding figures for a lifetime income tax with or
without:exemptions are essentially the same. A labor income tax would imply
a qox;esponding figure of 87%, as before a significant improvement over the
income tax.

In conclusion, behavior is sufficiently heterogenecus even among white
males that differences betweén the current income tax and an opportunity
tax are not insubstantial. A tax based on lifetime income, with or without
exemptions for family size, provides no bettexr an approximation to an opportun-
ity tax. However, a labor income tax (a consumption tax) does approximate

an oppgrtpnity tax much more closely, though important differences remain.



- 17 -

Since the efficiency loss from a consumption tax seems to be less than from an
income tax (see Feldstein, 1975) ; -if interpersonal comparisons are based on
an opportunity measure, then the shift to a consumption tax would be desirable

on both efficiency and equity grounds.
C. Negative Income Tax Results

In Table 1 it was seen that the annual income distribution most differed
from the lifetime distribution of either income 6r opportunities at the very
poorest income levelso Also, though the income ﬁax is nearly linear over small
ranges, implying little difference hetween an annual and a lifetime tax, nega-
tive inccme tax proposals normally involve sharp nonlinearities in the tax
- schedule. For both reasons, an annual vs. a lifetime negative income tax
should differ dramatically.

The appropriate welfare measure in evaluating a negative income tax is
unclear, however, due to the clear focus on all members of the family. Though
something like the 0pportunity measure might be used as a means of judging the
effects on the head of the family, the welfare of other members of the family
{(particularly nonspouse) is also at issue. One simple but standard means of
judging their welfare is to use income/needs, to measure the size of the flow
of material‘consumption available to them. However, due to the possibility of
saving, it is not annual income but the normal flow of income that matters.
Here, it is assumed that lifetime incomé of the head divided by lifetime
needs méasures the welfare of other members of the family. WNeed in each year
will be defined to equal the size of the transfér going to the family were it
to receive no other income. ﬂ

In the specific annual negative income tax studied, the 1ump sum grant

included $1000 each for the head of the family and the spouse, and $500 for -



each additional dependent, all in 1973 dollars. Any income would be taxed at
a fifty per cent rate until thet:income 1evel where total income under this

rule equaled after tax income under the personal income tax. Taxable income
above this breakeven 1evell'7 would be subject to a fixed per cent surcharge

in order to raise the funds to pay for the transfers. Students and those over
sixty-five would not be eligible for transfers, but would etill be subject to the
surcharge. As with the income tax, it was assumed that the real dollar values
.in the law would grow at the economy s long run real 2% growth rate, with the
ebcve rates applicable to 1973. The program was introduced on its®own, with-
out replaCing other programs, angwigdividuals were assumed not to modify their
behavioxr as e resuit of the progreg, again a reasonable assumption for white
Aﬂelesg

The lifetime negative income tax was computed in a similar fashion.

The potential llfetime transfer was just the sum of the: present value of the
'annual transfers, as calculated above,. This lifetime transfer and lifetime
income were then converted into the eggivalent.annualwflow growing exponen-—
'tially at two>per.cent per year, and taxes were assessed in each year, using
the above ruies, based on these flowsa In order to focus on the. éffect of
this program oniy,_however, it wasnassumed that the personal income tax pay-
ments remained.unchanged, even though applying the negative income tax involved
calculating a llfetlme income tax. |

| ?he samelsample of white males, now with individual constants standard-
ized to tﬁe Qolues for the:cohort_egeqfthirty in 1973, was simulated under
these two programs. ‘In applying these programs, the annual program required

a 5.26% surcharge to break even on this population, whereas the lifetime pro-
gram required only a 2.85% surcharge, indicating the size of transient poverty
relative to permanent poverty in this population. The pasic results are re-

ported in Table 6. The first line reports the average 1ifetime after pexrsonal
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tax income/needs ratio by decile, one of the presumed welfare measures. The
average transfer/needs and-the‘average.tax/needs for the members of each
decile under both the annual and the lifetime program are reported on the next
four lines. In comparing the annual with lifetime transfers, one sees that
transient poverty occurs for some members of all deciles, though most of the
annual poverty in the lowest decile is permanent. Whereas under the lifetime
program, 91% of ﬁﬁe doilar expenditures went to members of the lowest decile,
only 43% did so under the anppal program. However, once the tax is taken into
account, ﬁhe averaééznet gain under the annual program is ‘still concentrated
almost entirely in at least the lowest two deciles -- most of the transient
poor, if not permaneﬁfly poor, are at least not permanently very well off.

Were the objective function to involve the opportunity measure,:as‘it
might in regard to effects on the head of the family, the results woula be as
reported in the bottom half of the table. Under this -objective, the tranéfers
are much less focused on the poorest individuals, with those in the lowest
decile receiving only 28% of'the payments under the annual program, and only
56% under the lifetime programf‘ The lifetime program remains much more
tightly focused on the poorest individuals, however, and either program pro-
vides most of the net benefits to those in the poorest two deciles.

'~ There is no presumétion here that the above two welfare measures accurately
portray the objectives of a poverty program. Concern for illiquidity due to
short term capital market constraints, and insurance for precipitous income
changes, surely playvé role. It is also dubious. whether ‘changes in income/
needs is adequate in measﬁring Fhe effect of a tax program on the immediate
utility and potentialAearnings of children in the family. Also, the issue of
horizontal equity has not been addressed. It still remains clear, however,

that under an annual negative income tax program, almost half the payments ﬁ@
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involving white male heads of households are for transient and not permanent
speils of poverty, though most of those experiencing transient poverty are not

normally all that well off.

VI. Conclusions

Attempts in welfare economics to assess the degree of inequality and to‘
study the effect on inequality of various tax and transfer programs are
hampered by the fundamental difficulty of making interpersonal utility com-
parisons. Some rule for such comparisons must be adopted if anything is to be
said. This paper explores the implications in empirical studies of the above
questions of using the quality of an individual‘s lifetime opportunity set in
naking interpersonal comparisons.

The principie conclusions in reference to a representative population of
white male heads of households were:

1) The greater part of the observed dispersion in‘annual income arises from
dispersion in quality of lifetime opportunity sets, and not from transient in-
come or from differences in tastes. The principle exception would be in
assessments of the degree of poverty. |

2) However, annual income would be an unreliable forecaster of either life-
time income or opportunities, implying difficulties with short term €ransfer
prograns.

3) The current income tax differs moderately from.a tax on lifetime opportun-
ities with the same distribution of tax payments. A lifetime income tax would
provide no better approximation. A lifetime consumption tax, however, would
approximate a lifetime opportunity tax much more cioselyn

4) A negative income tax program based on annual income and needs differs

substantially from one based on lifetime income and needs, with almost half the
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transfer payments in the annual program going to the transiently poor. Since
most of the_transiently poor are not normally very well off, however, net
pa§ments under the annual program reﬁain concentrated among the poorest indi~
viduals.

These conclﬁsions were gfrived at using a model of lifetime individual
mobility estimated from the firét.six years of data from the Michigan Panel
Study of Income Dynamics. The feéults must ﬁﬂerefore be tentative, relying
on the accuracy of the projections of 1ifetiﬁé patterns. In this model, the
projections relied on the use of nonstochastic individual constants in the
principle equations of the model. Attempts to weaken this assumption would
be of value in testing the sensitivity of the above conclusions to modelling

assumptions.



FOOTNOTES
The list of assumptions rationalizing this measure, described in detai%
in Gordon (1977), includes identical market prices of goods across in-
dividuals, identical choices on time paths of hours of work, identical
prices in terms of change in wage rate for any given set of nonmonetary
compensation, unrestricted borrowing and lending at a common market in-

terest rate, and no uncertainty.

Lifetime labor income and lifetime consumptibnrwould be identical if

inheritances received are zero (or included in labor income) , bequests”

given are zero (or included in consumption), and earnings 6n“savings are

at a common nonstochastic interest rate.

At least in the equation determining the wage rate, this bias would have

been substantial. See Hausman (1976) for specific results.

With nine sets of individual constants estimated (three earnings equations
for three educational groups), in six cases, a normal population distri-
bution could be rejected at the one per cent level, and at the five per

cent level for one additional case, by a ¥omolgorov-Smirnov test.

The Michigan tape uses an arbitrary procedure for separating labor from
nonlabor income for the self-employed. This affects estimates of labor
income for this group. However, the opportunity set measure ought not to

be systematically affected, since the wage rate is measured net of the

effects of the self-employment dummy and neither should the income measure,

since effects on the estimates of labor and nonlabor income will be off-

setting.
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The wage rate-hours interaction in the model is kept simple. No effect
of hours worked on wage rates, present (through overtime pay) or future
(through effects on experience), are allowed for. Effects of the normal
level and time profile of wage rates on hours are assumed to be captured

in the individual constants and in the age pattern of the hours equation.

Transient changes in the wage rate (the residual from the estimated

~equation) are included in the hours equation in an attempt to capture the

effect of deviations from the normal pattern. However, since the wage
rate is calculated by dividing labor income by hours worked, the transient
wage rate includes the effect of any measurement error in hours worked.
The estimated coefficients seem to show mainly the effect of this measure-
ment error, so inclusion of éhe wage rate serves essentially to capture
correlations in the residuals of the two équationé, so as to better

forecast ‘labor income.

Nonlabor income, as defined in the Panel Study, omits transfer payments,

inheritances, and capital gains.

The limited empirical information {e.g. Blinder (1974, p.91)) on the size
of bequests is that they are very small relative to (potential) labor

income, so this lack of information should not be too important.

This wage rate was used whether or not the individual was in the labor
force. The tendency for individuals to withdraw from the labor force
when facing an abnormally low wage rate was not captured. For adult men,

any bias should be minor, however.

However, if those with higher available wage rates always spend a given part

of the gain purchasing ' more nonmonetary qualities in a job, then at least
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the orderlng of 1nd1v1duals accordlng to qua¢1ty of opportunltleq, without

any correction for nonmonetary beneflts, would be correct.

Using a "typical® ¢ime®path of houré“Wdrked*%%ﬁé’time'path for the

average high school ‘graduate) as weights vielded*almost identical results.

This correction to the wage rate was made whether or not the individual

was in the labor force, that is, whether or not the constraint was

binding.

Those who were normally self-employed’ in a rural area, or in the South
in the sample years, were assumed to maintain thesé'charaétéribtics in

every year--of the simulation.

In doing this, the individual constants from an equation were regressed
on age in 1968, education, and some background variables. The effect

of age differing from forty in 1968 was then subtracted off.

The correlation between incomes af.ages 30 and 50 is determined mainly

by the relative importance of the individual constants. ‘This figure is
larger than the 5imila¥ correlation the Consultant Panel on Social
Security (1976) calculated directly from Social{Seéurity longitudinal data
(around .45). This evidence suggests that the assumption of'individual
constants,.invariant over-the individual‘s l;fetime, is éoo;%tfong a~

modelling assumption.

In calculating the tax, fifteen per cent of income was used as a deduction

even for hlgher levels of income on the assumptlon that 1temlzed deductions

would be appr0Y1mately flfteen per cent of 1ncome.

The fifteen per cent deduction, where not dominated by the low income

allowance, was still allowed before tax -assessment.
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Table 1

Per Cent Distribution of Earnings,; by Decile

Income in 1968
(30~55 year olds) 1.64 4.34 5.62 6.69 7.73 9.02 10.49 . 12.51 _.15.88 26.10

Income in 1968

(30 year olds) 1.40 4.03 5.3¢6 6.45 7.59 £.78 10.43 12.41 15.66 27.89
Income in 1968

(50 year olds) 2.05 4.64 5.924 7.0 8.13 9.39 10.74 12.54 15.02 24 .55
Lifetime Income 3.36 5.11 6,22 7.27 8.11 9.03 10.25 12.07 14.69 23.89

Lifetime Labor
Income 3.62 5.25 6.40 7.52 8,51 9.25 10.49% 12.07 14.48 22.43

Lifetime
Opportunities
(actual wage
rates) 3,61 '5.34 6.65 '7.68 8.53 9.56 - 10.53 11.76 14.08 22.14

Lifetime

Opportunities

(standardized

wage rates) 3.87 5,55 6.84 7.77 8.63 9.55 ..10.47 11.70 14.06 21.57



- 20—

Table 2

Correlations: Among Earnings Measures

Income at Lifetime

50 Income

Income at age 30 .66 .78
Income at age 50 .87
Lifetime Income
Lifetime Labor
Income
Opportunity measure
(actual wage)

Table 3

Lifetime
Labor
Income

.71

.86

.92

Opportunity Measures

Actual ¥

.65
.79

.83

.90

Welfare Function Values Under Various Tax Schemes

No taxation
Opportunities tax

Current income tax

. Lifetime income tax

Lifetime income tax with exemptions

Lifetime labor income tax

Welfare Function

12.6687

12.5363

12.5214

12.5208

12.5193

12.527%

Standarized
4]

.64
.79

.83
.89

.98



Average Tax Rate on Opportunities, by Decile

Cumulative Distribution of Difference in Average Tax
on Opportunity Measure Under Various Tax Schemes
Compared with an Opportunities Tax

1

Current Income

Tax 8.1
Lifetime Labor

Income Tax - 6.3
Lifetime

Opportunities

Tax 4.0
1. Current Income Tax
2. Lifetime Income Tax

with exemptions
3. Lifetime Income Tax
4, Lifetime Labor

Income Tax

8.1

6.8

11.4

10.2

8.2

07

.06

.04
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Table 4

(in per cent)

10.3

10.2

Table 5

.13

.11

.10

19,7

.18

Decile

5 G
13.1 13.3
12.6 12.0
16.8 11.8

Decile
=2% ‘0%
.38 .53
.38 53
.36 .54
.33 .48

13.7

13.8

13.1

[3S]
oe

.66

.69

.66

8 9
14.1 16,1
15.3  16.3
15.1  17.6
Rate

4% 6%

.79 .83

.77 .83

.77 .84

.79 .86

10
21.8

22.9

24.6

8%

.86

.86

.87

.91
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Table 6 *

Distributional Effect of Annual and Lifetime Negative

Income Tax on Lifetime Income/Lifetime Needs. and
on Lifetime Opportunities, by Decile

Decile
1 2 3 -4 5 9] 7

Lifetime Income/Needs  1.41 2.16 2.83 2.98 3.32 3.70 4.17

Annual NIT
Transfer/Needs .42 .18 .10 .08 .07 b..06 .05

Tax/Needsv _ .01 .02 .03 .05 .07 .09 .11
Lifetime NIT - | |
Transfer/Needs .36 .04 .00 .00 .00 .00 .00
Tax/Needs .00 .00 .00 .0l .02 .03 .04
Lifetime Opportunity
Measure -
Annual NIT
Transfer 798 482 277 258 243 190 145
Tax _ 87 144 200 203 218 238 284
Lifetime NIT
Transfer 656 274 77 68 43 19 1

Tax 27 46 71 70 74" 86 110

4296 " 6038 7194 8111 8935 9836 10752

4.77

.03

.14

.00

.06

12001

187

324

130

5.76

.02

.20

.00

.09
14387

198

435

39

193

10

9.03

.02

.00
.20

20176

121

763

372
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Appendix

Description of Earnings Egquations

>Thie‘appendix providesia brief descriétien'of the principle equations of the
empirica; model, those relating to wage rates, hours worked, and nonlabor income.
Further details and a description of the other equatloneanefound in Gordon
(1976) |

The population from which the samples. for these equations were drawn

- conSLSted of the 1521 white males in the cross-section part of the six year tape

from the Michigan Panel Study of Income Dynamics who were the head of a house-

“holq For all -8ix years and were over age twent§ The equations reported below

were estlmeted by ordinary least squares, separately for three educational

groups:; }) less than twelve years of schooling, 2) twelve to flfteen years

of schooling, and 3) college graduates. The results for the three groups

will ﬁe’reborted together, w1th the respective coefflclents stacked vertically.
Many of the coefficients were made a piecewise linear function' of age, so

a group of coefficients rather than one coefficient, is reported for a variable.

Each would have the same 1nterpretatlon as a single coefficient, except that

it would refer spec1flcally to those of a glven age. For the age &ariable,

. the coefficients represent the increment from age ‘twenty to the dependent var-

iable by ages 35, 45, 55, 65, and 75, except in the hours equatlon, where age

25 1s also included. (In the varlance.equatlons, the level at each age including

. age 207 rather than the increment from age twenty, is reported. ) 'For the

other variables the reported coeff1c1ents represent the size of the coefflclent

"at ages 20 45 65, and 85, though the last is occasionally omitted. The

coefficient for any other age would be calculated through a linear interpolation

between the two adjacent reported coefficients. 1In the autocorrelation equations,

the coefficients are reported for ages 20, 35, 45, 55, 65, and 75, with the hours

equation including also age 25,
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Definitions of the symbols used are reported in Table A-1.

individual constants in an equation is denoted by

lli.c."

Presence of

Notes on the equations

are found below, Subécripts i and t  represent the individual and the year,

respectively.

I. Basic Equations

Wage Rate

Sample restrictions:

r .755 - 1.02
logw) = i.c. + .820 1.17
.674 1.02
A
-.032
+ 4.010 Hl—l +
-.107
{ .322
Standard Error = .272
.288

Hours worked

Sample restriction: Hit

>0
1.39 1.55 1.47
1.39 1.57 1.18 [{a +
1.36 1.26 .471
-,025
SE + -.157 S +
.135

>0 and WL <

# of Observations

40

~-.043

-.011

-.158

-.030

-.005

. 065

7/

R

2808
3991

1363

717
.768

.767




-.503

Standard Error

-.654 ~.429

.423

-413

.375

Nonlabor income
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.l64

-.874
-.692 -.861 -.16l  -.345 |e

w

# of Observations

.280  .259  .067 +.303
H 52 .
. .c. + | .875 .715 .655  .311
1000  (52-WL) i-c 3
1.50 1.93 1.62 1.4l
4.066  .101 .352  .347 -.097 =-.038 -
+ | .220 -.107 .506 4.67 |U + | -.224  .134 -
.183  .208 .358  .150 -.924  .200 -
3.58 -2.30 =-.222 .05l .136  .284
‘+ | -.152  -2.14 -.139 .24 OLF_, + | -.041  .367
=1.51 -.286 =2.37 3.55 .255 -.262
.024 -.216 ~-.129 -.535 .0 .0  ~-.160
+ ] -.393 -.055 -.179 1.03 |R+ | .0 .0 ~-.155
[ 4
-.072  .147 -.065  2.12 .0 .0 ~-.052
-.768 =-.510 -.0S5
. e

-1.61
-.345

1.46

.213
.335

.354

.848
-646

-.042

-.061
.024

-2.05

2792

3988

1361

.799

732

.758

-2.63
-2.17 A

~.204

\
.306

.185

.722

~-.077
-153 |SE

2.54

Y /65

}



II.

.062 .158  .617
b4
= = .158  .297  .439
W-H
.184  .322 .811
.564
Standard Error = <425
.490

Variance of Residuals

Sample restrictions:

- 33 -~

.915
.729

1.30

residual available in all

# of Observations =
.769
= .689
.765
six years
Wage rate
\
.071 .032 .044 .0l1l0 .130 .159 .204 .101
.098 .029 - .017 .044 - .087 .l1ll6 A + .054 .10l
.116 .056 .Q26 .014 .072 .082 -.0l1l0 <160
2460
# of Observations = 3774
1320
Hours worked
.096 .116 .086 .074 .089 .236 .lle6 176 .134
.427 .151 .099 .061 .085 .174 .223 A + .141 .11s5°
.369 .209 .062 .065 .022 .296 .143 -.076 _107

.977
.888 A+ i.c.

1.01

3444

4241

1428
.071
.031 | SE
.062
.067 .170
.104 -1.38

-.171 277

SE



# of Observations.

Nonlabor income

.243 -.143 .321
€2 = [.011  .056 .027
212 .027 .lo04

# of Observations

Note:
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2412

3756

1308

-.182 .222  .243

.166 -.011

-.091 .598 .635

)
3438

4206

1428

.693|a +

-1.29 2.62 .,192 1.01

.014 .649 .714 -.657 | SE

-.833 .787 1.15 -1.12

In each of the variance equations, corrections were made in those

observations where ackpowledged reporting errors existed in the original data.

IIT.

Autocorrelation of residuals

Sample restrictions: Residuals available in all six years, with first

Wage rate
.891
g = .276
%N/qw
-.005

year excluded

.091 .243 .143
.304 .328 .316
1.00 .577 -.041

.344 -.035
.116 .026 | (e ag)
W / w -1
-.139 -.114
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2050

# of Observations = | 3145

1100

Hours worked

.056 .336 .193 .266 .363 .455 .233

e. /0o, = .699 .593 .149 .461 .410 .791 1.00 (EH / CH)—l

.308 .727 .379 .255 .240 .519 .199

2010
# of Observations = 3130
1090
Nonlabor income
‘
.835 .529 .882 .10l .230 .548
e /G, = | .615 .023 .785 ~-.268 .563 .096 (g / aY>_1

1.00 .392 .306 .992 .018 .054

2865
# of Observations = 3505

1190

Note: The estimated autocorrelations were severely biased due to the short
time interval of estimation. The reported set of coefficients are those true

values of @ which would in expectation produce the cbserved estimates of 0.
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The procedure used in doing this assumed that only individual constants were
included in the original equations, and that autocorrelation estimates were made
separately by age interval, and not with a piecewise linear technique. Reported
values of 1.00 indicate estimates above the feasible range. Similar cor-
rections were applied to the variable estimates. (A minimum variance of .0l

and a maximum autocorrelation of .8 were assumed in the simulations.)



Symbol

o>

H1

OLF

5> =2

x>

65
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Table A~1

Definitions of Symbols

Definition

Age

Hours worked per year

Forecast of a weighted average of hours
worked using the individual constant and
the age variable

Dummy indicating health problems

Dummy indicating absence froﬁ labor force
Dummy indicating rural residence

Dummy indicating Southern residence
Dummy indicating self-employment

Dummy indicating an unemployment spell
Real hourly wage rate

Individual constant from wage rate equation

Forecasted wage rate at age 65, using the
individual constant and the age variable

Number of weeks out of work due to
unemployment or health problems

Real nonlabor income
Estimated residual for ith equation
Forecast of standard error in the ith

equation, using the appropriate variance
equation.



