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ABSTRACT

The equitable d is tribu tion  of aid funds is viewed in this paper as a problem in taxation accord­
ing to ab ility  to pay or econom ic well-being. This approach is emphasized because it is fru itfu l to 
consider the various financial need analysis models as systems o f taxation which result in the 
parents’ expected con tribu tion  to the postsecondary education of the ir dependents. However, 
this study deals w ith only the firs t step in the development of an equitable tax system, the 
construction and evaluation of an objective index of ab ility  to pay or econom ic well-being. The 
defin ition of equal sacrifice and the specification o f a well-being u tility  function are not dis­
cussed because the choice of a measure of econom ic well-being must precede other consider­
ations in developing an equitable system of taxation. Accord ing ly, a simple two-step model is 
suggested for evaluating alternative measures o f econom ic well-being. The first step is a 
comparison of the theoretical im plications of competing measures. The second step is a 
com parison of the im plications of each measure for the perceived d is tribution of econom ic well­
being among aid applicant fam ilies. Such a com parison serves an im portantfunction . It provides 
an insight into the possible impact of various theoretical propositions upon the ranking of a group 
of fam ilies among whom exist com plex financia l and demographic interrelationships, and 
thereby expedites thegene ra tiono f m eaningful hypotheses. Indeed, in this regard, this study and 
future investigations of the consequences of using a given measure of econom ic well-being can 
help in bypassing some of the d ifficu lties  inherent in the construction of a well-being u tility  
function, and facilita te  the specification of an equitable tax system.

It is the conclusion of this study that received econom ic theory can be useful in analyzing the 
im plications of measuring econom ic well-being in alternative ways. However, a theoretical 
investigation raises as many questions as it answers. The choice of a measure of econom ic w ell­
being involves many arbitrary assumptions and value judgm ents. Received theory is valuable 
prim arily in identify ing th e tru ly  normative aspects of models used to assess econom ic well-being 
and in p inpoin ting the consequences o f assumptions and value judgments.



THE MEASUREMENT OF ECONOMIC WELL-BEING IN NEED ANALYSIS MODELS 

William J. Goggin

I. Statement of the Problem

The financing of postsecondary education is 
undergoing rapid change. The student, who has 
always borne a large part of h ighereducation costs 
in the form of foregone income, w ill be required in 
the future to pay a larger part of the direct costs also. 
This w ill be true especially fo r students from m iddle- 
and upper-income families, since much of thed irec t 
aid to students from  all levels of government w ill be 
based on need. Such predictions are suffic ien tly  
widespread in the literature of h igher education 
finance as to require no docum entation.

The impetus for the d is tribu tion  o f aid on the basis 
of need derives from the interaction of three d issim i­
lar factors. First, equal access to postsecondary 
education has become an im portant goal of master 
planning at both the state and federal level. Second, 
there is broad agreement that the fam ily should 
provide as best it can fo r the postsecondary educa­
tion of its dependents. Third, financial aid funds are 
and w ill continue to be scarce. These phenomena 
taken together mandate the d istribu tion  of aid funds 
according to need. S im ultaneously, the measure­
ment of need becomes a task of central importance.

Most postsecondary students who apply fo r finan­
cial aid are classified as dependent students. These 
students are to be d istinguished from  self- 
supporting students in that the financial c ircum ­
stances of the student’s fam ily (parents or guar­
dians) are relevant in assessing the need of depen­
dent students, that is, students who are not self- 
supporting. A lthough alternative defin itions of the 
dependent and the self-supporting student exist, 
consensus defin itions w ill probably emerge. The 
resulting defin itions are likely to leave the m ajority 
of postsecondary students in the dependent cate­
gory. Such students w ill continue to subm it a 
parental (guardian) financial profile  in order to 
qualify for aid. These profiles w ill be analyzed to 
ascertain the fam ily ’s ab ility  to contribu te  to the

postsecondary education o f the student. In a very 
real sense, the fam ily w ill continue to be “ taxed" for 
an educational con tribu tion  on the basis of ab ility  to 
pay. This expected con tribu tion  w ill then be sub­
tracted from  the school’s budget to determ ine need. 
Hence, the measurement of econom ic well-being 
and the im plem entation of princip les of taxation w ill 
endure as major problems in need analysis.

An optim um  need analysis model fo r com puting 
the expected con tribu tion  of parents must be based 
necessarily on an appropriate measure of econom ic 
well-being and on sound princip les of taxation. 
Accordingly, horizontal and vertical equ ity  are cited 
often as characteristics, indeed requirements, of a 
fa ir need analysis system. Briefly, horizontal equity 
suggests equal treatment of equals. Vertical equity, 
on the o ther hand, usually refers to system atically 
unequal treatment of unequals which results in 
equal sacrifice. Both princip les in unison require 
equal sacrifice of some sort fo r all families.

The achievement of equal sacrifice through taxa­
tion for an educational con tribu tion  presupposes 
the precise measurement of fam ily econom ic well­
being. Unacceptably large deviations from hori­
zontal and vertical equity can result from  inaccuracy 
in the assessment of econom ic well-be ing as well as 
from undesirable features o f a practical system of 
taxation. Accord ing ly, the pursuit o f equ ity  in the 
d is tribu tion  of aid funds should begin w ith the 
choice and the refinement of an index of econom ic 
well-being which exhib its prom ise in measuring the 
fam ily's ab ility  to contribu te  to the postsecondary 
education of its dependents.

The choice of such an index must be made with 
great care. Two indices, both of which seem 
consistent w ith received theory, need not have the 
same im plications fo r the perceived d is tribu tion  of 
econom ic well-being among families. In general, 
two major differences could emerge. First, the
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rankings o ffam ilies  provided by each index could be 
identical, but the relative econom ic well-be ing of 
each fam ily jn ig h t be d ifferent. Second, the rankings 
themselves could d iffe r s ign ificantly. Of course, if a 
change from  one index to the other does not 
preserve the order o f fam ilies, the econom ic w ell­
being of each fam ily relative to at least one fam ily 
must change. In e ither case, a tax structure which 
succeeds in achieving horizontal and vertical equity 
in terms of one index w ill fail to do so fo r the other. 
The extended example that fo llow s demonstrates 
these propositions.

Consider briefly the fo llow ing  data fo r five two- 
parent, one-ch ild  fam ilies fo r whom a measurement 
of econom ic well-being and a ranking is desired.

Income Net Worth
Age of 
Parents

A $8,000 $30,000 46
B 8,250 25,000 49
C 8,500 20,000 52
D 8,750 15,000 55
E 9,000 10,000 58

Although the data above are hypothetica l and 
have been constructed to dramatize the desired 
conclusion, one should keep in mind the fact that 
each profile  approximates the financia l position of 
large numbers of fam ilies that do indeed apply fo r 
financial aid fo r the ir children.

Next consider the fo llow ing  fou r propositions 
concerning the construction  of a sim ple index of 
econom ic well-being.

1. Current yearly income is the  appropriate measure 
of the relative econom ic well-being among the 
fam ilies above.

2. Current yearly income and current net worth 
separately are the appropria te measure of the 
relative econom ic well-being among the fam ilies 
above.

3. Current yearly income and current net worth 
com bined by converting net worth to an income 
flow  and adding the result to income is the 
appropria te measure of the relative econom ic 
well-being among the fam ilies above.

4. Current and fu ture yearly incom e and current net 
w orth  com bined by com puting the present value 
of expected lifetim e earnings and adding the 
result to net worth is the appropriate measure of

the relative econom ic well-being among the 
families above.

Using the hypothetical data presented in the table, it 
is possible to assign a do llar value to each of these 
alternative measures of econom ic well-being for 
each fam ily and inspect the ranking and the d is tri­
bution of econom ic well-being to which each 
measure gives rise.

If a current yearly incom e alone is used to 
m easureeconom icw ell-be ing, the va lueof the index 
fo r each fam ily is id e n tica lto th e  incom efigure  in the 
table and the ranking and d istribu tion  which results 
is given by:

(1a) A <  B <  C <  D <  E , 
.188 .194 .200 .206 .212

that is, A w ith . 188 of the total well-being is worse off 
than B with .194, and so on. This notation w ill be 
used throughout the example and w ill include the 
symbol (=) when iden tica le conom icpos itionsa re to  
be identified.

On the o ther hand, if net worth is to be considered 
in the construction of the index of econom ic well­
being, there are many procedures consistent w ith 
Propositions 2, 3, or 4 to construct such an index. 
For example, Proposition 2 calls fo r separate treat­
ment of income and net worth. A two-dim ensional 
index including the value of both income and net 
worth is consistent w ith this proposition. A problem 
arises, however, in assessing the absolute and 
relative econom ic well-being of each fam ily in this 
case. In addition, ranking the fam ilies becomes d iffi­
cult. If income is examined, the ranking and d is tri­
bution (as before) which results is given by:

(2a) A <  B <  C <  D <  E . 
.188 .194 .200 .206 .212

However, examination of net worth results in the 
ranking and d istribu tion :

(2b) A >  B >  C >  D >  E 
.300 .250 .200 .150 .100

If both income and net worth are considered, it 
becomes impossible to rank the five hypothetical 
fam ilies. S im ilarly, the d is tribu tion  of econom ic 
well-being is ambiguous. It should be noted at this 
point, that the proposition to consider income alone 
is really a special case under the proposition to 
consider income and net worth separately. Unlike
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the former, however, the latter does not allow unam­
biguous econom ic well-being comparisons. If both 
income and net worth are to enter into the com pu­
tation of econom ic well-being, some means, 
arb itrary or otherwise, of com bining income and 
assets is needed.

The th ird  proposition describes in general terms a 
method of incorporating net worth in the econom ic 
well-being index. The conversion of net worth to an 
income fiow  m ight be achieved by m ultip ly ing the 
net worth of each fam ily by the same conversion 
factor—for example, .05. When the resulting income 
flow  is added to income, th e in d e xo f econom ic w ell­
being assumes a value of 9,500 fo reach  fam ily, and 
the fo llow ing ranking and d is tribu tion  results:

(3a) A = B = C = D = E ,  
.200 .200 .200 .200 .200

This com putation is identical to the com putation of 
an annuity of in fin ite  duration given a discount rate 
of 5%. It is interesting to note that use of a d iscount 
rate of 6% results in the fo llow ing values fo r the 
index of well-being:

A 9,800 
B 9,750 
C 9,700 
D 9,650 
E 9,600 ,

providing the ranking and d is tribu tion

(3b) A >  B >  C >  D >  E ;
.202 .201 .200 .199 .198 '

while use of a discount rate of 4% gives the fo llow ing 
values:

A 9,200 
B 9,250 
C 9,300 
D 9,350 
E 9,400

and the ranking and d istribution

(3c) A <  B <  C <  D <  E
.198 .199 .200 .201 .202

Another procedure consistent w ith the th ird 
proposition is the simple addition of fam ily income 
and net worth to derive measures of econom ic w e ll­
being. This procedure, of course, is identical to

assuming liquidation of net worth at fu ll value in the 
current period. The resulting values are:

A 38,000 
B 33,250 
C 28,500 
D 23,750 
E 19,000

and the ranking and d is tribu tion

(3d) A > B > C > D > E  
.267 .233 .200 .167 .133

One last procedure to convert net worth  to an 
income flow  involves use of the data on age of 
parents. Using a discount rate of 5% and annuitiz ing 
net worth over the expected lifetim e o f the father 
(see appendix, Tables A1, A2) results in the values:

A 10,100 
B 10,050 
C 10,020 
D 9,995 
E 9,890

and the ranking d istribu tion

(3e) A > E > B > D > C .  
.202 .201 .200 .199 .198

Finally, the fou rth  proposition suggests com ­
bining income and net worth by com puting the 
present discounted value o f expected lifetim e 
earnings and adding the result to net worth. A pro­
cedure fo r accom plishing this will be explained in 
detail in the fo llow ing section. For now, it suffices to  
say that when this procedure is used along w ith 
census data, the fo llow ing  values emerge:

A 134,800 
B 119,875 
C 101,600 
D 83,250 
E 62,000 ,

provid ing the ranking and d is tribu tion

(4a) A >  B >  C >  D >  E 
.269 .239 .203 .166 .124

This result depends also on the assumption that the 
males are Caucasian and are high school graduates. 
By varying the race and educational level in the
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Proposition Procedure Ranking A B C D E

a A < B < C < D < E .188 .194 .200 .206 .212
a A < B < C < D < E .188 .194 .200 .206 .212
b A > B > c > D > E .300 .250 .200 .150 .100
a A B = c = D = E .200 .200 .200 .200 .20Q
b A > B > c > D > E .202 .201 .200 .199 .198
c A < B < c < D < E .198 .199 .200 .201 .202
d A > B > c > D > E .267 .233 .200 .167 .133
e A > B > c > D > E .202 .201 .200 .199 .198

a A > B > c > D > E .269 .239 .203 .166 .124

example, one could generate many d iffe rent 
rankings and distributions.

The data above summarize the results. The data 
indicate that the fou r propositions give rise to many 
d ifferent rankings and d istribu tions. Indeed, the 
th ird proposition alone results in four d iffe rent 
rankings and d is tribu tions depending upon the 
procedure employed. This means, fo r example, that 
a tax o f $1,000 levied on each of the fam ilies would 
achieve horizonta l equity given Proposition 3 and 
Procedure a, but would fail to do so fo r all others. 
This conclusion is especially sobering when the 
reason fo r choosing the propositions in the example 
is revealed. Each proposition represents a com ­
peting view of the proper treatm ent o f incom e and 
assets in need analysis. As such, each is a like ly 
candidate to underpin need analysis systems in the 
future.

As the reader has probably surmised, the results in 
the example above depend on the nature of the 
hypothetica l data used as well as on the techniques 
used to construct the measures o f econom ic w ell­
being. That is, the re lationship among income,

assets, and age of parents present in the hypo­
thetical data has, in part, determ ined the various 
d istributions. There is an im portant lesson to be 
learned from  this. Analysis of the theoretical charac­
teristics uncovers many arbitrary assumptions and 
value judgments inherent in each approach. It is 
im portant to investigate the effects of such features 
on the perceived d is tribu tion  of econom ic well­
being among a properly drawn sample of aid app li­
cant families.

The purpose of the fo llow ing  sections is tod iscuss 
the theoretical and practical im plications of various 
measures of econom ic well-being consistent with 
these propositions. The second section compares 
the propositions in ligh t of received econom ic 
theory after m odifying each proposition to include a 
simple fam ily size correction. The th ird  section 
presents the design and results of an empirical 
examination of the perceived d is tribu tion  o f 
econom ic well-being consistent w ith the measures 
developed in thesecondsection , using financia land  
demographic data from 2,320 families. Finally, the 
last section discusses the lim itations of the analysis 
in the context of d irections for future research.

II. Some Alternative Measures of Economic Weli-Being

As was suggested in section 1, the trad itiona l 
approach to the equitable d is tribu tion  of aid funds 
has two notew orthy characteristics. First, such 
d is tribu tion  is viewed as a problem of taxation based 
on ab ility  to  pay. The tax involved is one that 
demands a con tribu tion  from parents to the 
financing of postsecondary education fo r the ir 
dependents. Second, the expenditure side of the 
budget is assumed to be given or determ ined by

forces irrelevant to the determ ination o f tax shares. 
Consequently, this approach ignores the possi­
b ility  of identify ing the benefits to recipients of post- 
secondary educational services or the ir fam ilies and 
allocating tax shares accordingly. In short, this 
approach emphasizes the d is tribu tion  of the tax bill, 
in isolation, as a matter o f equity and/or welfare 
economics. It is this approach, or more specifically, 
the first step in such an approach which is the focus
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of this study—an objective index of ab ility  to pay or 
measure o f econom ic well-being. The construction 
of such an index must precede not only the 
consideration of its re lationship to u tility , but also 
the em bodim ent of any equal sacrifice princip le  in a 
specific tax schedule.

The purpose of this section is to analyze the 
advantages and disadvantages of three general 
frameworks for measuring the econom ic well-being 
of fam ilies o f financial aid applicants. These frame­
works entail measuring econom ic well-being from 
three different standpoints using d ifferent data and 
com putational procedures. These general fram e­
works are—

1. current income adjusted for fam ily size,

2. current income and current net assets com bined 
adjusted for fam ily size, and

3. current and future income and current net assets 
combined adjusted for fam ily size.

The measures of econom ic well-being analyzed in 
this section are used in the th ird  section to  construct 
Lorenz d is tributions for. a group o f 2,320 families. 
These d istributions are then compared in terms of 
overall inequality and the treatm ent of specific 
subsets o f the families.

The reader should bear in m ind that the discus­
sion which fo llows centers upon the appropria te­
ness of alternative measures of econom ic w ell-being 
w ith regard to a spec ific 'subse t of the popula­
tion—the fam ilies of financial aid applicants. The 
point that is being addressed is the ab ility  o f such 
families to contribu te  to the financing of post- 
secondary education fo r the ir dependents. Conse­
quently, the various measures which receive 
attention in this paper provide glimpses of perceived 
econom ic well-being e ither at a point in time or over 
a very short time span. In addition, certain practical 
considerations constrain the measure o f econom ic 
w e ll-be ing to  be a relatively simple one. First, there is 
the need fo r the measure to appear both under­
standable and fa ir to  those who provide scarce aid 
funds as well as to those who apply fo r and receive 
the funds. Second, there is the need fo r adm in is­
trative convenience in allocating the funds. To the 
extent that these two factors lim it the am ount and 
type of data which a measure o f econom ic w e ll­
being can draw upon; the choice of the measure is 
likewise constrained.

Obviously, the most serious d ifficu lties are 
encountered in the co llec tion -o f valid and reliable

financial data from the fam ilies o f financial aid app li­
cants. The parents (guardians) realize, o f course, 
that the inform ation provided serves as input into a 
need analysis model which determ ines the ir 
expected contribu tion . Consequently, the tem pta­
tion to underestimate the ir income and /o r assets 
under such circum stances is powerful indeed. 
Methods to increase the va lid ity and re liab ility  o f 
such data are not w ith in  the scope o f this study. 
However, it is im portant to note that the desire to 
co llect good data has led to a de lim iting  of the 
am ount and type of data gathered. For instance, the 
data used to compute net assets fo r 2,320fam ilies in 
section 3 consist o f—

*
1. financial assets minus debts against such assets;

2. home, farm, and/or business equity;

3. other assets includ ing other real estate m inus 
debts against such real estate and the value of 
trusts.

This type of data is typical o fth a tw h ich  is required 
in all existing need analysis models. For instance, 
the inform ation required from the fam ily of a 
dependent student applying fo r a Basic Educa­
tional O pportun ity Grant fo llows the outline above 
and adds only those net assets in the form  of 
consum er durables and personal assets which are 
worth over $500 each. Certainly, the inclusion of 
such assets and debts, in theory, would cause the 
aggregate net asset figure to more closely approxi­
mate what econom ists refer to as Net W orth 
(exclusive of human capital). It is d ifficu lt fo r this 
w riter to believe that valid and reliable data on 
consum er durables can be collected w ithou t exten­
sive surveillance procedures. Because of these d iff i­
culties the reader is asked to bear in m ind that the 
term net assets as used in this paper refers to a 
specific subset o f nonhuman wealth which may or 
may not correlate h igh ly w ith a more th e o re tica l^  
satisfying construct.

Given the specific purpose of the econom ic w ell­
being measure and the desire fo r relative s im plic ity , 
there are certain basic theoretical characteristics 
which the measure must exhib it. Specifica lly, the 
measure must be a function  which assigns a do lla r 
value to  the econom ic well-being of every con­
ceivable fam ily in the subset and thereby provides a 
cardinal ranking o f fam ilies characterized by prefer­
ence and indifference. That is, the function  when 
evaluated for two fam ilies A and B must reveal A to 
be better o ff than B, B to  be better o ff than A, or A and
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B to equal in econom ic well-being. Furthermore, if 
fam ily C is revealed to be better o ff than A, and A to 
be better o ff than B, then C must be revealed to be 
better o ff than B. The same must hold true for 
identical positions of econom ic well-being also.

Each of the measures considered in this chapter 
fu lfills  the practical and theoretical requirements 
given above. Indeed, it is these requirements which 
cause exclusion of one of the measures in the 
example in section 1—the treatm ent o f current 
income and net assets separately. Such a measure 
does not provide a ranking w ith the desired charac­
teristics.

It should also be pointed out again that this study 
employs fo r convenience a simple per capita fam ily 
size adjustment. This, o f course, ignores an im por­
tant factor which seems relevant in the construction 
of such an adjustment. Specifically, a simple per 
capita adjustm ent ignores the re lationship between 
fam ily size and age d is tribu tion  and the am ount o f 
total fam ily satisfaction which can be w rung from a 
given do lla r measure o f econom ic well-being. 
Suppose, fo r example, that the do lla r cost of 
providing a given level of satisfaction increased w ith 
fam ily size but at a decreasing rate. In such a case, a 
per capita adjustment of fam ily income would cause 
the measure of econom ic well-being to under­
estimate the econom ic well-be ing of larger fam ilies. 
Such underestim ation of econom ic well-being 
could be fu rther strengthened by the fa ilure o f the 
econom ic well-being measure to include any satis­
faction derived from fam ily size or age d istribu tion .

The first measure of econom ic well-being to be 
considered in this study is current incom e per 
capita. The overrid ing advantages of employing 
income adjusted fo r fam ily size as the measure of 
econom ic well-being are understandability  and 
adm inistrative convenience. Everyone is fam ilia r, 
w ith the concept of yearly incom e— or income 
averaged over a defin ite  tim e period. Self-reported 
income data can be verified easily through the 
Federal Income Tax system—cheating n o tw ith -- 
standing.

A more subtle advantage of using current income 
adjusted for fam ily size occurs if one makes the 
value judgm ent that the fam ily ’s con tribu tion  to the 
financing of postsecondary education for its 
dependents should be financed from current 
income over the time span when those dependents 
are in postsecondary education. A lthough the 
a llocation of current incom e to  financing post- 
secondary education must affect a fam ily's potentia l 
net worth position, one could m inim ize such effects 
by constructing a tax on current income adjusted fo r

fam ily size so as to allow a fam ily to a t least maintain 
its standard of living and net worth position over the 
appropriate time period. S ince income as reported 
on the Federal Income Tax return in the most recent 
complete tax year is a good predictor of current 
income as eventually reported, measuring eco­
nomic well-being using current income adjusted for 
fam ily size may seem attractive.

The use of current income adjusted fo r fam ily size 
is clearly more palatable when the income data used 
includes all accretions to and dim inutions of 
nonhuman wealth. In this case, income would equal 
current consum ption plus increase in net worth. 
This is not so, however, w ith total income as 
reported for Federal Income Tax purposes. Such 
income figures do not include unrealized accretions 
to and dim inutions of wealth. For instance, an 
increase in the value of an asset from $100 to $200 
does not affect taxable total income. S im ilarly, if a 
consum er durable has depreciated in the current 
period, total income for tax purposes is not affected. 
It is extremely unlike ly that, for a given fam ily and a 
given period, accretions and dim inutions would 
cancel out. Furthermore, federal and state taxation 
of realized income is, in part, a function  of the source 
from which it accrues. Of course, to the extent that 
they favor certain groups w ith regard to asset 
accum ulation, loopholes make the ignoring of 
current asset holdings less acceptable. It should be 
pointed out that the considerations above refer to 
unfortunate characteristics of the data used to 
measure current income and the system under 
which it is taxed, rather than to an ideal measure of 
current income and an ideal system of taxation. Both 
of the objections above are overcome, in part, when 
current asset hold ings are included w ith current 
income in the measure of econom ic well-being.

It is easy to use Musgrave’s (1959) outline of 
characteristics of the accretion concept of income 
to discover more disadvantages of using current 
income on the federal tax forms adjusted for fam ily 
size as the measure of econom ic well-being. One is 
the likely exclusion of various types of imputed 
income. An im portant source.of imputed income for 
many fam ilies of financial aid applicants is that 
resulting from owner-occupied housing. Net rental 
incom e—the difference between rent on com ­
parable housing and necessary expenses of owner­
ship— is not included in total income as defined in 
the Federal Income Tax. O ther im portant examples 
of im puted income are the flow  of services rendered 
by consumer durables and services rendered by 
housewives. Once again, the inclusion of such items 
in current income would certa in ly make income
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adjusted for fam ily size more attractive as a measure 
of econom ic well-being. Of course, the inclusion of 
these items would seem to improve matters only to 
the extent that valid and reliable data could be 
collected on assets of all types. In addition, since the 
d istinction  between factor earnings and transfers 
seems of little  relevance in determ ining fam ily 
econom ic well-being, the income measure used 
should probably include all transfers includ ing gifts. 
This is not the case with current income as reported 
for Federal Income Tax purposes.

Fluctuating incomes present a subtle problem  in 
assessing the econom ic well-being of fam ilies of 
financial aid applicants to the extent that progres­
sion exists in the tax structure. Families w ith 
fluctuating incomes would be required to con tri­
bute more to postsecondary financing than fam ilies 
with stable incomes when total income throughout 
the period is identical. This is not, technically, an 
issue which relates specifica lly to the choice o f an 
objective index of econom ic well-being. Rather, it 
pertains to the shapeof the assumed econom ic w ell­
being u tility  function and the nature o f a resulting 
tax scheme. However, this problem can be attacked 
by constructing a measure of econom ic well-being 
which is an average over a specified time 
period— e.g., the years over which postsecondary 
attendance will occur or the life span of the parents 
of the applicant. Nevertheless, to the extent that 
averaging of income com plicates data collection 
and verification procedures s ignificantly, the disad­
vantage above becomes a s ign ificant one w ith 
regard to measuring econom ic well-being using 
only data on current income adjusted for fam ily size.

Another po in t regarding the use o f income 
adjusted fo r fam ily size pertains to the  use of income 
data which does not exclude the cost of acquiring 
income. The accretion concept of income is a net 
concept. As arbitrary as the decisions as to what to 
exclude must be, an attem pt should be made to 
adjust data fo r such considerations.

Even if reported current income adjusted for 
fam ily size corresponded perfectly w ith the accre­
tion concept, many would still believe it to be an 
inadequate measure of fam ily econom ic well-being. 
This position maintains that a system of taxation 
based upon such a measure would produce 
undesirable results since this measure ignores the 
stock of assets and/or the present value of expected 
future income. Consequently, it is argued, data on 
net assets, age, race, educational attainment, and 
sex should be considered.

The second fram ework to be discussed in this 
paper is one which requires the com bin ing of

current income and net assets into a measure of 
econom ic well-being fo r each fam ily. Before 
analyzing alternatives to do this, it should be pointed 
out that one of the most im portant reasons fo r 
preferring the use of current income alone is 
skepticism pertaining to the va lid ity and re liab ility  of 
self-reported asset in form ation and the d ifficu lty  of 
verification. This discussion w ill assum efo rthe tim e  
being at least that valid and reliable data on assets 
can be obtained from the fam ilies of aid applicants. 
The question then becomes how to handle such 
data.

In the ir artic le in The American Economic Review, 
Weisbrod and Hansen (1968) discuss alternative 
methods for com bin ing current income and net 
assets into a measure of econom ic well-being 
superior to current income alone. Their basic 
approach is the conversion of net worth into an 
income flow  (annuity value) which can be added to 
current income to produce a more comprehensive 
but operationally feasible measure of econom ic 
well-being. Weisbrod and Hansen’s suggested 
measure of a fam ily ’s econom ic position becomes:

Y*t = V, -  NW, • A n

where Yt is current income, NW( is current net worth, 
and A n is the yearly return in dollars on an n-year 
annuity the present value of which is one dollar. 
M u ltip lica tion  of NW j, current net worth, by A p 
produces the incremental current income which 
would result if the fam ily ’s net worth were converted., 
to an annuity. In doing this, W eisbrod and Hansen 
are careful to d istinguish conceptually between a 
theoretical method of summing current income and 
net worth, and the problem of actually converting 
net worth into an annuity. Their method suggests 
neither that people doconve rt n e tw o rth toa nnu itie s  
nor that they should; it simply suggests a new two- 
dimensional ranking device.

However, as W eisbrod and Hansen realize, the ir 
scheme is not free of value judgm ent and arbitrary 
assumption. This point can best be made by investi­
gating the derivation of A n—the conversion factor. 
Two assumptions must be made before A n may be 
evaluated fo r each family. First, an assumption 
concerning the d iscount rate must be made. 
Second, an assumption must be made concern ing 
the time period fo r which the annuity w ill be 
computed. Both of these assumptions w ill s ign ifi­
cantly affect the value of the measure of econom ic 
well-being fo r a given fam ily, its ranking, and its 
relative econom ic well-being. A lthough consistent 
treatment seems to dictate the use o f a common
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discount rate and time period fo r each family, the 
choice of specific rates and tim e periods is arbitrary.

It could be argued that because the choice of the 
d iscount rate involves a lim ited range of alterna­
tives—e.g., 5% to 10%—this is not a s ign ificant 
problem especially fo r fam ilies whose income and 
net worth are close to the respective means. 
However, the choice o f the time period is less con­
strained in that any time span from  1 year to in fin ity  
can be chosen. Suppose, fo r instance, that one 
believed that some assets should be liquidated or 
pledged as collateral against a loan to finance 
current postsecondary education expenditures. In 
this case, the current period can become the 
relevant time span requiring the simple addition of 
income and some portion of net worth, the sum of 
which would be adjusted for fam ily size. Or, at the 
opposite extreme, the annuity could be com puted to  
last forever. In th is case, to the extent that the 
current income figure used corresponded to the 
accretion concept of income, econom ic well-being 
would be measured by current income alone as in 
the first framework discussed in this section. In the 
more probable case that current income did not 
include all accretions (e.g., im puted net rental 
income from ow ner-occupied housing), this would 
involve m ultip ly ing net worth by the assumed 
d iscount rate and adding the product to current 
income.

Between these tw o extremes, of course, exist 
many alternative tim e spans to consider. Those that 
seem most relevant are the alternatives that define 
the expected lifetim e of the consum ing unit in 
d iffe rent ways. For instance, the time period may be 
the average of the life expectancies o fth e fa th e ra n d  
mother or the period required to raise Y* to some 
level. The im portant point is that each alternative 
may give rise to a s ign ifican tly  d ifferent perceived 
ranking and d is tribu tion  of fam ilies according to 
econom ic w ell-being. An allowance for an estate at 
the time of expected death com plicates matters still 
further.

It is interesting to investigate more closely one of 
these procedures fo r converting net worth to an 
annuity, namely, that which assumes annuitization 
over the expected life tim e of the consum er unit. For 
s im plic ity, define this period as the life expectancy 
of the mother. Table A1 in Appendix 1 presents the 
value of A n fo r various time spans. Table A2 presents 
life expectancy figures. Using these, it is easy to 
construct the fo llow ing  table.

Table 1 illustrates that A n increases as age 
increases. This is caused by the impact of a shorter 
time span on the value of an annuity which could be

TABLE 1

Net Worth Conversion Rates 
by Age of White Mothers

Age Conversion Rate = An

40 .059
45 .062
50 .066
55 .072
60 .080

purchased w ith one do lla r o f net worth. If thedata  in 
the table are used to construct measures of 
econom ic well-being fo rtw o fam ilie s  w h o d iffe ro n ly  
w ith regard to the age of the parents, it is clear that 
the “ o lder” fam ily w ill appear better off. Are they? It 
would seem to many that the fam ily w ith the younger 
parents is better off. Indeed, this feeling m ight 
become stronger if one knew in addition that there 
was a strong positive relationship between age of 
parents and net assets among fam ilies o f financia l 
aid applicants. In summary, the treatm ent of fam ilies 
with o lder parents under the W eisbrod-Hansen- 
scheme could appear as a s ign ificant disadvantage 
regardless of what time period was chosen for 
annuitization o f net worth. In addition, this fram e­
work ignores, as does using current income alone, 
the present value of expected future income and its 
relationship to age, race, and educational a t­
tainment.

To the extent that periods preceding and 
fo llow ing the period over which postsecondary 
education must be financed are deemed relevant to 
assessing econom ic well-being, both of the 
measures of econom ic well-being considered thus 
far are inadequate. Using income alone adjusted for 
fam ily size obviously ignores past income history 
and, at best, assumes that current income is a good 
ind icator of future income. Using income and net 
assets combined and adjusted fo r fam ily size treats 
the past and the future in a rather peculiar fashion. 
The net asset position of a fam ily is obviously a 
function o f past income, consum ption and invest­
ment expenditures. It m ight seem that including net 
assets helps to account fo r past income received. 
However, it also accounts fo r past expenditure 
patterns. Since fam ilies of identical size and age 
d is tribu tion  may exh ib it s ign ificantly  d ifferent 
expenditure patterns over time even when income 
histories coincide, the ir net worth at any point in
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time is likely to be different. This, of course, w ill 
affect s ign ificantly  the am ount of financial aid 
received by dependents from  each fam ily when net 
assets are included in the econom ic well-being 
measure. W ith regard to future periods, the 
inclusion of net assets provides solely fo r the effect 
of the present level of such on fu ture  income. This in 
no way handles the problem of incorporating 
estimates of fu ture income in the measure of 
econom ic well-being.

Before a framework fo r incorporating expectea 
future income in a measure of econom ic well-being 
is described, some remarks concerning the 
measurement of net worth are in order. If the data on 
assets are not rich enough to perm it the construc­
tion of a good proxy fo r net worth, then use of 
income and net assets com bined as the measure of 
econom ic well-being w ill d iscrim inate among 
families not on ly according to total wealth but also 
according to the forms in which wealth is held. This 
is an im portant consideration since adm inistrative 
convenience requires the co llection  of a manage­
able amount of asset data, while fairness requires 
that the data are valid and reliable indicators o f the 
wealth position of the family. As has been men­
tioned previously, this trade-o ff can result in support 
of measuring econom ic well-being by current 
income alone adjusted fo r fam ily size. It also can be 
used as an argument to support schemes which 
m inim ize the im portance of assets by emphasizing 
current and expected fu ture income. It is such a 
scheme to which this paper turns its attention.

The last fram ework for measuring the econom ic 
well-being of the fam ilies o f aid applicants requires 
com puting the present value o f total resources and 
adjusting fo r fam ily size. This approach has been 
recommended by A llan Cartter (1971), and others. 
Whereas, the emphasis in the last framework was to 
convert net worth, a stock, to  a flow  which could be 
added to current income, the present value 
approach requires estim ating the present value of 
expected future earnings, a stock, and adding the 
estimate to net worth. The sum is then adjusted fo r 
fam ily size. The crucia l aspect o f this process is the 
estim ation of future expected income. Since it is not 
adm inistrative ly feasible to estimate future income 
fam ily by family, it is necessary to take an actuaria l 
approach placing the fam ily in a group of fam ilies 
each sharing im portant comm on characteristics. 
Conceptually, it is then necessary to assume that 
what applies to the group applies to each individual 
fam ily assigned to that group.

M ille r and Hornseth (1967) have prepared fo r the 
Bureau of the Census estimates of the present value

of lifetim e earnings based on 1959 data from  the 
1960 Census. Estimates are presented which allow  
fo r alternative assumptions regarding annual 
productiv ity increases and discount rates. The 
estimates are derived from  cross-sectional data on 
actual average current year earnings of males in 
1959 by age, color, educational level, and occupa­
tion. The derivation of the estimates assumes that 
the relationship existing between age and average 
current earnings w ith in  each subgroup is a good 
guide as to how earnings behave as one’s working 
life progresses. The average earnings fo r each age 
w ith in  each subgroup are reduced fo r m orta lity rates 
using 1964 data. At this point, these average annual 
earning data may be adjusted fo r expected produc­
tiv ity and price level changes.

For a particu lar subgroup the present value of 
expected future income through age 64 can be 
com puted fo r each age level. This requires sim ply 
the d iscounting o f the im p lic it income stream given 
by the values of average current income fo r the 
subgroup over the appropria te time span. In 
addition, the resulting estimates of present value 
can be divided by average current income at each 
respective age to obtain ratios o f present value to 
current income. Such ratios can then be used to 
convert current earnings to  estimates o f the present 
value of expected future income by s im ply m u lti­
p lying current earnings (or a m ulti-year average of 
earnings) by the appropria te ratio fo r each fam ily. 
Table A3 in the Appendix presents these ratios for 
males with earnings in 1959— by age, color, and 
educational level. The present value approach 
would also require breakdowns by occupation and 
sex. However, data on occupation was not rich 
enough to provide useful estimates, while income 
data by sex did not exist as of this w riting.

The s ign ificant differences in the ratios reported 
in Table A3 seem to indicate the im portance o f con­
sidering the impact of age, co lor, and educational 
level upon expected fu ture income and, hence, on 
perceived econom ic well-being. In general, Table 
A3 seems to suggest the fo llow ing:

1. Age, not surpris ingly, seems to  have the greatest 
impact on the ratio of present value of fu ture  
income to current income.

2. The impact of educational level upon expected 
future income varies inversely w ith age and is 
much more im portant fo r whites than nonwhites.

3. The ratios are s ign ifican tly  lower fo r nonwhites 
than whites fo r most age levels.
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Before jum ping to conclusions concerning the 
like ly effects of em ploying estimates w ith the above 
characteristics, it is im portan tto  no te tha tthe  im pact 
of using the present value approach w ill be deter­
mined, in part, also by the complex in terre la tion­
ships among financia l and dem ographic variables 
which exist in the actual aid applicant population. 
This is the reason fo r deferring the generation of 
hypotheses until Section III in which d istributions of 
econom ic well-being consistent w ith each fram e­
work are presented.

A m ajor disadvantage of the present value 
approach appears to be its extraordinary depen­
dence upon a data base rich enough to provide good 
estimates of expected future income, by age, color, 
educational level, sex, occupation, and o ther in ter­
esting categorizations. Since the two preceding 
approaches exhib it data problem s also, it is not 
surpris ing that an approach which requires such 
estimates has even greater problems. However, it 
must be remembered that errors in the prediction of 
fu ture income do not necessarily im ply inequitable 
treatm ent of aid applicant families. The errors to be 
m inim ized are errors of horizontal and vertical 
equity. In this regard, the relevant consideration is 
the ' ‘appropriateness” of the present value approach 
relative to  com peting approaches.

As does th e u se o f current in com ea lon eo rcu rren t 
income and net assets combined, the present value 
approach to measuring the econom ic well-being of 
aid app lican tfam ilies takesthe  pastas given. As w ith 
the use of current income and net assets com bined, 
there is the possib ility  that two fam ilies identica l in 
all respects except fo r past consum ption patterns 
w ill be treated d iffe rently because o f d ifferent net 
worth positions. Unlike the previous framework, 
however, e lderly parents are given an off-setting 
advantage since the present value of the ir expected 
fu ture earnings w ill be small.

Lastly, a s ign ificant disadvantage of the present 
value approach is its com plexity and soph isti­
cation. It is like ly that a fam ily, a financial aid 
adm inistrator, even a congressman would find it 
hard to swallow the rather large do llar amounts 
parading as measures of fam ily econom ic w ell­
being. Even if these could be obscured in some way, 
the suggestion that a fam ily  is well o ff because of the 
income which w ill accrue to it through age 65 would 
still appear qu ite  repugnant to many.

Implications for Family Consumption

Expenditures fo r postsecondary education, like 
expenditures for health care, have come to be

considered investment in human capital. A lthough 
this framework seems appropria te when the 
recipient of such services is the purchasing agent, it 
is much less clear that it is useful in analyzing 
expenditures by parents on postsecondary educa­
tional services fo r the ir dependents. It seems to this 
w rite r that expenditures of this sort may fru itfu lly  be 
considered consum ption expenditures on the part 
of parents.

A lthough this study does not focus on the 
decision by the fam ily unit regarding the amounts 
and types of educational services to purchase, the 
discussion up to this point has defin ite im plications 
for the explanation of fam ily expenditure patterns 
over its life  cycle. It is im portant to note these briefly 
since an attractive alternative to d is tribu ting  aid 
funds on the basis of perceived econom ic well-being 
is the e ffic ient allocation of aid funds in order to 
impact in an optim al fashion the demand by the 
fam ily fo r postsecondary educational services.

The framework of using current income alone 
adjusted fo r fam ily size would seem consistent w ith 
the position that current fam ily income is a very 
im portant determ inant of fam ily consum ption 
expenditures. Indeed if it could be demonstrated 
that the demand fo r postsecondary educational 
services were prim arily a function of income overthe 
appropriateyears, the policy im plication would beto 
use current income alone adjusted fo r fam ily size (or 
some average of recent income data) as the measure 
of econom ic well-being upon which to d istribute 
financial aid. This would be both equitable and 
efficient.

However, use of a measure of econom ic w ell­
being consisting of current income and annuitized 
net worth would seem to im ply that the fam ily ’s net 
asset position was also an im portant determ inant of 
consum ption expenditures—and vice versa. A direct 
im plication would seem to be that changes in transi­
tory components of current incom e—e.g., incom eof 
mother, w indfalls, etc.—would affect consum ption 
expenditures far less than changes in permanent 
income even if the propensity to consume out of the 
“annu ity” portion of econom ic well-being were 
greater than one. That is, such transitory income 
would effect only modest changes in consum ption 
expenditures since the “ annu ity” value of transitory 
income rather than its absolute value is relevant.

Lastly, if the present value approach is taken, the 
im plication is that of a consum ption behavior very 
s im ilar to a “ life-cycle consum ption function ." 
Changes in the level of current income would have 
little effect on consum ption expenditures unless the 
expected future income stream was simultaneously
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affected. This reduces the impact of current income 
upon consum ption expenditures. However, unlike 
its counterpart in a true life -cycle  consum ption 
framework, transitory income in the present value 
approach presented in this paper seems to have a 
strongerim pacton  consum ption expenditures since 
such income w ill change the current net worth 
position do lla r fo r dollar.

In summary, itseem stha tth e  appropriateness of a 
given econom ic well-being measure m ight in part be 
determ ined by its success in “ exp la in ing” variations 
in fam ily consum ption.

Implications for Defining and Assessing the 
Progressivity o f Taxes

Economists have long recognized that an 
im portant characteristic of a given tax structure is 
the resulting do llar burden stated as a function  of 
dollar econom ic well-being, S ince incom e hastrad i- 
tionally been used to measure econom ic well-being, 
economists have been interested in the behavior of 
the ra tio o f actual d o lla rbu rd en to incom eas  income 
increases. Term inology was thus created to de­
scribe three possibilities. A tax is referred to as pro­
gressive, regressive, or proportional depending on 
whether the ratio of tax paid to income increases,

decreases, or remains constant as income in­
creases. However, changing the do lla r measure of 
econom ic well-being from  income to some other 
measure seems to necessitate a change in the de fin i­
tion of progressivity, regressivity, or p roportion ­
ality. Using the same fram ework above, it now seems 
clear that the appropriate ratio to  consider is the 
ratio of tax paid in dollars to econom ic well-being in 
dollars, however measured.

Finally, when assessing the progressivity, 
regressivity, or proportiona lity  of a tax based on 
income, or property, or some other variable, it seems 
appropriate to analyze the incidence o f the tax in 
terms of what is regarded as the best measure of 
econom ic well-being available. If com peting 
measures of econom ic well-being exist, it would 
seem useful to assess progressivity, fo r instance, in 
light of each.

It is the purpose of the next section to  use financia l 
and dem ographic data from  2,320 fam ilies of 
financial aid applicants to construct proxies fo r each 
measure of econom ic well-being considered in this 
section. The d is tributions o f econom ic well-being 
are then presented and compared in order to 
generate a set of testable hypotheses. Finally, the 
effects of simple per capita incom e and wealth taxes 
upon the d is tributions are presented.

III. The Data, Computations, and Results

The fo llow ing section has four parts. First, a brief 
summary description o f the data source and the 
com putation of the various econom ic well-being 
proxies is presented. Second, the perceived d is tri­
butions consistent w ith each econom ic w ell-being 
construct are depicted and compared. Third, the 
changing rankings of specific cohorts by age, color, 
and educational level are investigated. Fourth, a 
note is made concerning the assessment of the 
progressivity of income and wealth taxes.

The data source fo r this study at The American 
College Testing Program is an exceptionally rich file 
of financial and dem ographic inform ation from 
families of financial aid applicants. These data were 
generated as part of another study, the purpose of 
which was to estimate demand curves fo r education 
by low-incom e families. Consequently, the drawing 
of the sample was not random from  the population of 
financial aid applicants. Instead, there occurred 
deliberate oversampling of the nonwhite applicant 
population. This, o f course, means that con­

clusions must be interpreted w ith caution. On the 
o ther hand, it w ill become clear that the major 
purpose of this study is no tthe  estim ation of popula­
tion parameters. Rather, this study w ill use the data 
to demonstrate what happens to the perceived 
ranking o f a particu lar group of fam ilies and to the 
d is tribu tion  of econom ic well-being among those 
families when alternative measures o f econom ic 
well-being are employed. This w ill result in a series 
of interesting hypotheses which can be tested using 
a data source conta in ing the necessary data 
elements and from which a random sample from all 
aid applicants can be drawn. Such a data base is not 
available at this time.

The data used in this study are drawn from 2,320 
families in which at least one dependent had applied 
fo r financial aid. A ll data are self-reported and 
subject to the criticism s usually leveled at such data. 
However, the valid ity and re liab ility  of the data, 
a lthough extremely im portant considerations, are 
not at issue in this study. Rather, the issue is how
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such data are used to  measure econom ic well-being. 
To investigate this, it is not necessary to assume the 
data are accurate, only that the data serve as input to 
a need analysis model from  which results a measure 
of econom ic well-being. A description of the fam ilies 
as a group in terms of the data elements used in the 
study is included in the appendix.

Using these data, various measures of econom ic 
well-being are constructed and analyzed to assess 
the ir impact on the perceived d is tribu tion  of 
econom ic well-being. These measures of econom ic 
well-being fall into the three main categories 
discussed in section 2—

1. current income alone,

2. current incom e and current net assets combined, 
and

3. current and future income and current net assets 
combined.

Once these measures are constructed and evaluated 
fo r each fam ily, the d is tribu tion  o f econom ic w ell­
being is presented in two ways. First, a simple d is tri­
bution by deciles is given. Second, the Lorenz d is tri­
bution resulting from  the use o f each measure of 
econom ic well-being is presented. The d is tri­
butions are then compared in terms of the degree of 
inequality characterizing the d istribu tion  and the 
d iffe rentia l “ treatm ent" of specific cohorts by age, 
educational level, and color, where such com ­
parisons seem appropriate.

The firs t measure of econom ic well-be ing fo r each 
fam ily is income per capita. Once again, the data 
used to construct the d is tribu tion  of income per 
capita are self-reported. Income is total fam ily 
income reported on a financia l aid application which 
is keyed to the Federal Income Tax 1040 form. The 
number used to adjust income is the number of 
persons in the fam ily as reported on the same form . 
Assuming that such data are accurate, the d is tri­
bution of fam ily econom ic well-being as measured 
by income per capita is given in Table 2.

The data in the table can be used to construct a 
Lorenz d istribu tion  which shows the cum ulative 
portion of total econom ic well-being accounted for 
by successively higher percentages of fam ilies 
ranked from  low to high in terms of the econom ic 
well-being measure.’ Figure 1 presents the Lorenz 
d is tribu tions of econom ic well-being as measured

'A  perfec tly  equal d is tribu tion  o f econom ic w e ll-be ing  would  
produce a Lorenz d is tribu tion  co inc id e n t w ith  the 45° line.

TABLE 2 

Distribution of Income Per Capita

Share of Total Income
Decile income Per Capita Per Capita

1 702 2.3
2 1,000 4.3
3 1,267 5.7
4 1,538 7.1
5 1,789 8.3
6 2,091 9.8
7 2,414 11.2
8 2,836 13.1
9 3,504 15.7

10 11,033 22.5

B

Fig. 1. I ncome Per Capita vs. Income.

by income per capita. An approxim ate measure of 
the degree of inequality of such a d is tribu tion  can be 
com puted using the fo llow ing form ula given by 
Kravis (1962):

k k 
R = £ P., Q. -  I  P-Q. .

j =1 i l l  j = 2  ' ' “ I

where R is the approxim ate ratio of the area of 
concentration (OCB) to the area of maximum 
concentration (OAB), P is the cumulative percent of
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families, Q is the cum ulative percent o f econom ic 
well-being accounted fo r by these families, and i is 
one of k econom ic well-being classes ordered low to  
high. The value of R fo r the d is tribu tion  of income 
per capita is .31. This measure of inequality is based 
on the assumption that equal absolute differences in 
econom ic well-being at d ifferent points in the d is tri­
bution are of equal importance.

Also included in Figure 1 is the Lorenz d is tribu tion  
of econom ic well-being as measured by income 
uncorrected fo r fam ily size. Because of the overall 
tendency fo r lower incomes to be associated w ith 
higher fam ily sizes, this d is tribu tion  is charac­
terized by a lower discrete concentration ratio of .29. 
In addition, inspection of the rankings indicates that 
larger fam ilies are perceived as being better off 
when income uncorrected fo r fam ily size is used 
than when income per capita is used. For instance, 
when the measure of econom ic well-being is 
changed from income to income per capita, the 
num ber o f fam ilies of five members o r more lying 
below the median changes from  550 to  795—a 
change of about 45%.

The results above lead us to our first testable 
hypotheses concerning the total financial aid 
applicant population. These hypotheses will alert 
researchers to im portant considerations in build ing 
or m odifying need analysis models.

Hypothesis I. The Lorenz d is tribu tion  o f econom ic 
well-being as measured by income per capita will 
exh ib it more inequality than the d istribu tion  of 
income alone.

Hypothesis la. Larger fam ilies w ill appear to be 
appreciably poorer when the measure of econom ic 
well-being is income per capita than when income 
uncorrected for fam ily size is used.

It should be noted that the simple fam ily size 
correction used in this study is not typical of 
methoas usually employed to adjust fo rfa m ily  size. 
There are many com peting approaches to mea­
suring econom ic well-being given different fam ily 
sizes, as well as different age d istributions o f the 
fam ily members. Each w ill in general give rise to a 
different d is tribu tion  of econom ic well-being among 
the families under study. Also, to the extent that 
com peting adjustm ent schemes incorporate d iffe r­
ential treatment of fam ilies o f equal size but d iffe r­
ent age d istributions, the use of each may well im ply 
a u n iq u e  ra n k in g  o f a s p e c if ic  g ro u p  o f 
fam ilies—even if all such adjustments are m ono­
tonic increasing functions of fam ily size.

The next set of econom ic well-being measures 
comes under the heading of current income and 
assets combined, fo r which alternative general 
approaches have been discussed in section 2. In 
this section each practical method used in con­
structing the econom ic w ell-be ing measures is 
explained briefly and the d is tributions are then 
presented. The sim plest of these com putations 
involves the addition of current income and net 
assets and division of the sum by fam ily size. As was 
pointed out in previous sections, this is consistent 
w ith an assumption of liqu idation  of net assets in the 
current period. The d is tribu tion  w hich results when 
this is done fo r each fam ily is given in Table 3.

TABLE 3

Distribution of Income Per Capita 
+ Net Assets Per Capita

Decile

Y + NA 

N Share of Total

1 1,130 1.7
2 1,769 3.3
3 2,411 4.9
4 2,986 6.3
5 3,627 7.6
6 4,286 9.2
7 5,151 10.9
8 6,127 13.0
9 8,167 16.1

10 35,528 27.0

Once again the data in the table are used to 
construct the Lorenz d is tribu tion  and com pute the 
approxim ate measure of concentration. The con­
centration ratio fo r this d is tribu tion  is .373 com ­
pared to .312 for the d is tribu tion  of income per 
capita. This, along w ith Figure 2, demonstrates that 
the d istribution of econom ic well-being as mea­
sured by income plus net assets (per capita) is more 
unequal than when the econom ic well-being 
measure is income per capita.

There are many factors which m ight contribute to 
the difference in inequality noted above. One of 
these is the degree of inequality in the d is tribu tion  of 
net assets per capita. A concentration ratio of .544 
shows the d istribu tion  of econom ic well-being as 
measured by net assets per capita to be more

13



Fig. 2. Income Per Capita vs. Income Per Capita 
+ Net Assets Per Capita.

TABLE 4

Distribution of Net Assets Per Capita

Decile
Net Assets 
Per Capita

Share 
of Total

1 0 0.0
2 243 .3
3 667 1.9
4 1,114 3.8
5 1,600 5.8
6 2,100 8.0
7 2,833 10.5
8 3,733 14.2
9 5,167 18.8

10 34,529 36.7

unequal than any of the o ther econom ic well-being 
measures used in this study. This d is tribu tion  is 
presented in Table 4, and the Lorenz d is tribu tion  of 
net assets per capita appears in Figure 3. For 
purposes o f comparison the d istribu tion  of income 
per capita is also presented again in Figure 3.

Once the assumption of fu ll liqu idation of net 
assets in the current period is relaxed, various tech­
niques to com bine incom e and net assets become 
available. The firs t considered here is the conver­
sion of net assets to an increm ental income flow  by 
m ultip ly ing  net assets by .05 and adding the resu ltto  
income. As was stated previously, this is equivalent 
to com puting the incom e stream in perpetuity which 
the net assets, if liquidated at fu ll value, could 
purchase given a market interest rate o f 5%. When 
this is done for each fam ily, the d is tribu tion  of 
econom ic well-being that results is that given in 
Table 5. The Lorenz diagram to which it gives rise is 
presented in Figure 4. The concentration ratio for 
this d is tribu tion  is .317. Also included in Figure 4 fo r 
the sake of com parison is the Lorenz d is tribu tion  of 
econom ic well-being as measured by income per 
capita plus net assets per capita. As was pointed out 
in section 2, the two approaches which result in the 
d is tribu tions depicted in Figure 4 are opposite 
extremes, in that the first implies a horizon of one 
period only, while the second implies an infin ite 
horizon.

One last method of com bin ing current income and 
net assets suggested by W eisbrod and Hansen 
(1968) is considered here. This method takes advan-

Percent of Fam ilies

Fig. 3. I ncome Per Capita vs. Net Assets Per 
Capita.

tage of data on the age, color, and life expectancy of 
the main wage earner. In general, the essence of this 
technique of com bin ing income and assets is that 
the annuity is com puted to last over some defin ite 
time horizon between the current period and in fin ity . 
A lternative assumptions about the horizon are 
possible. For instance, in this study the time period 
is the number of years remaining until the expected

14



TABLE 5

Distribution of Income Per Capita 
+ .05 Net Assets Per Capita

Decile 0 5 ^  N N Share of Total

1 750 2.4
2 1,081 4.4
3 1,377 5.8
4 1,640 7.1
5 1,903 8.4
6 2,200 9.8
7 2,555 11.2
8 2,962 13.1
9 3,690 15.5

10 11,117 22.3

Fig. 4. I ncome Per Capita + .05 Net Assets Per 
Capita.

death of the main wage earner. Based on the age, 
sex, and co lor of the main wage earner, a conver­
sion factor is computed using the fo llow ing form ula 
given by Weisbrod and Hansen (1968):

A n = i[1  - (1  + i ) ' T 1

where A n is the income stream generated by one 
do lla r’s worth of assets at interest rate i fo r a time 
period n. This form ula was discussed in section 2

and its derivation is presented in Appendix 2. Once 
the va lueof A n is co m p u te d fo re a ch fa m ily ,it is  used 
to convert net assets toan  incom eflow w h ich  isthen 
added to current income. The sum is then deflated 
by fam ily size. When this is done, the d is tribu tion  of 
econom ic well-being is that given in Table 6 and 
Figure 5.

The reader w ill notice that this d is tribu tion  is 
v irtua lly  the same as the d is tribu tion  o f econom ic

TABLE 6

Distribution of Income Per Capita 
+■ An Net Assets Per Capita

Decile

Y + AnNA 

N Share of Total

1 76 2.4
2 1,101 4.4
3 1,397 5.8
4 1,669 7.1
5 1,949 8.4
6 2,244 9.8
7 2,599 11.2
8 3,009 13.1
9 3,742 15.5

10 11,137 22.3

Fig. 5. I ncome Per Capita + An Net Assets Per 
Capita
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well-be ing as measured by income plus .05 net 
assets. The concentration ratios are almost identical 
in Figures 4 and 5.

The preceding analyses lead to the second set of 
testable hypotheses concern ing the perceived 
d istribu tion  of econom ic well-being among fam ilies 
of financia l aid applicants. In general, d ifferent 
methods of com bin ing income and assets do not 
result in identical perceived d istribu tions of 
econom ic well-being among fam ilies. In particu lar 
the fo llow ing hypotheses seem appropriate.

Hypothesis II. The d is tribu tion  o f econom ic well­
being as measured by income per capita plus net 
assets per capita w ill exh ib it more inequality than 
the d is tribu tion  of income alone uncorrected for 
fam ily size.

Hypothesis Ha. The d is tribu tion  of econom ic w ell­
being as measured by net assets per capita w ill 
exh ib it more inequa lity than the d is tribu tion  of 
income alone, income per capita, or any of the 
com binations o f income per capita and net assets 
per capita presented previously.

Hypothesis lib. The d is tribu tion  o f econom ic w ell­
being as measured by income per capita plus net 
assets per capita w ill exh ib it more inequality than 
the d is tribu tion  of income per capita plus some 
portion  o f net assets per capita.

Hypothesis  //c. The d is tribu tion  o f econom ic w ell­
being as measured by incom e percapita  plus .05 net 
assets per capita w ill exh ib it the same degree of 
inequality as the d is tribu tion  o f income per capita 
plus A n net assets per capita.

The last measure o f econom ic well-being to be 
discussed in this section involves the com bining of 
current and expected fu ture earnings and net assets. 
Whereas in previous examples, net assets, a stock, 
were converted to a flow  which could be added to 
income, this measure of econom ic well-being calls 
fo r adding to  net assets, a stock, the present value of 
future expected income. This approach, in general, 
has been discussed in section 2. The essence of this 
method, once again, is to  com pute the present value 
o f fu ture expected earnings fo r each main wage 
earner given his o r her age, color, and educational 
level using data from a Bureau o f the Census paper 
by M iller and Hornseth (1967). Then this am ount is 
added to current incom e and the sum divided by 
fam ily size. When this is done fo r each family, the 
d is tribu tion  of econom ic well-being that results is 
that given in Table 7 and Figure 6. The concen­
tration ratio is .359 fo r this d istribu tion .

The re su lts  above lead to the  fo llo w in g  
hypothesis.

Hypothesis III. The d is tribu tion  of econom ic well­
being as measured by the present value of resources 
per capita w ill exh ib it more inequality than d is tri­
butions of econom ic well-being which ignore future 
expected income.

TABLE 7

Distribution of the Present Value 
of Expected Income Per Capita 

+ Net Assets Per Capita

Decile

Present Value Per 
Capita + Net Assets 

Per Capita Share of Total

1 7,478 2.0
2 11,375 3.8
3 14,588 5.2
4 , 18,440 6.6
5 21,895 8.1
6 26,216 9.6
7 30,670 11.4
8 36,055 13.4
9 44,656 16.1

10 174,890 23.8

Percent of Families

Fig. 6. Present Value Per Capita + Net Assets Per 
Capita vs. Income Per Capita + A n Net Assets Per 
Capita.

Percent
of

Econom ic
W ell-Being
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The hypotheses generated thus far have dealt w ith 
the overall differences in the perceived d is tri­
butions of econom ic well-being as measured by 
alternative indices. It is possible to look deeper into 
the d istributions and generate hypotheses con­
cerning the d ifferentia l trea tm en to f specific cohorts 
d is tribu tion  by d istribu tion . For the purposes of this 
study, families are grouped by age of main wage 
earner, educational level of main wage earner, and 
color. Then, the d istribu tion  of econom ic well-being 
of each cohort w ith in  the overall d is tribution is 
presented. This is done fo r the three d is tributions of 
econom ic well-being as measured by (1) income per 
capita, (2) income per capita plus A n net assets per 
capita, and (3) the present value o f resources per 
capita.

The firs t cohort to be considered is that of all 
fam ilies w ith main wage earners over 60 years old. 
The percentages of such fam ilies fa lling into various 
deciles in the three d is tribu tions are compared in 
order to generate hypotheses concerning the 
impact of changes in the econom ic well-being 
measure upon families w ith older parents. The main 
wage earners in most fam ilies who apply fo r 
financial aid are in the ir late forties to m id-fifties. 
Consequently, isolating those families w ith main 
wage earners age 60 o r over should result in some 
pre lim inary notions in th is regard.The results are 
given in Table 8. The fo llow ing hypotheses seem to 
be suggested.

Hypothesis IV. Families w ith o lder main wage 
earners w ill be perceived as poorer when present 
value per capita is used to measure econom ic w e ll­
being than when income per capita or income per 
capita plus A p net assets per capita is used.

Hypothesis IVa. The inclusion or exclusion of net 
assets per capita w ill have no appreciable effect on 
the perceived econom ic well-be ing of fam ilies w ith 
older main wage earners.

The second cohort to  be considered here is that of 
nonwhite families. Table 9 presents data on the 
perception of econom ic well-being among nonwhite 
families w ithin the same three distributions.

The results in Table 9 seem to  suggest the 
fo llow ing hypothesis.

Hypothesis V. The perceived d is tribu tion  of 
econom ic well-being among nonwhite fam ilies w ill 
not change appreciably when net assets per capita 
and/or expected future income is included w ith 
income per capita in the econom ic well-being 
measure.

TABLE 8

Percent of Families with Main Wage Earner 
over 60 Years Old in Each Decile 
of Three Well-Being Distributions

Decile
Y
N

Y + A NA
n  ni r

Present Value 
N

1 9.2% 9.2% 41.4%
2 10.5 7.2 27.0
3 9.9 9.9 15.1
4 9.9 9.9 7.2
5 10.5 8.6 4.6
6 5.9 7.9 2.0
7 10.5 11.8 1.3
8 11.8 11.2 0.7
9 7.9 10.5 0.0

10 13.8 13.8 0.7

TABLE 9

Percent of Nonwhite Families in Each Decile 
of Three Well-Being Distributions

Decile
Y
N

Y
N + A n—  n N

Present Value 
N

1 . 19.5% 22.6% 21.7%
2 17.3 15.8 16.7
3 11.7 12.4 11.5
4 12.4 12.1 12.1
5 9.2 8.3 10.5
6 7.1 7.0 6.7
7 5.9 6.4 6.8
8 5.8 5.3 5.6
9 6.4 5.9 5.9

10 5.0 4.2 4.4

The last cohort to  be investigated is that of fam ilies 
whose main wage earner has at least a college edu­
cation. The d is tribu tion  o f such fam ilies w ith in  the 
three overall d is tribu tions is presented in Table 10.

The results in Table 10 seem to suggest the 
fo llow ing hypothesis.

Hypothesis VI. The d is tribu tion  o f econom ic well­
being among fam ilies w ith main wage earners w ith
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16 or more years of education w ill not change appre­
c iab ly when net assets per capita and/or expected 
future incom e is included w ith  income per capita in 
the econom ic well-being measure.

The last part of th is section deals w ith assessing 
the progressivity, regressivity, or p roportiona lity  o f 
income and asset taxes. It has been suggested in 
section 2 that the use o f a measure of econom ic 
well-being other than current income requires a 
change in the way one defines progressivity. That is,

TABLE 10

Percent of Families with Main Wage Earner 
with 16 or More Years of Schooling in Each Decile 

of Three Well-Being Distributions

Decile
Y
N

Y
N

+ a  NA
n_N“

Present Value 
N

1 1.8% 1.8% 2.8%
2 4.0 3.7 3.7
3 7.4 8.6 6.8
4 8.6 5.8 8.3
5 9.2 10.5 7.7
6 12.3 12.3 9.8
7 9.8 9.8 11.4
8 12.9 14.8 16.6
9 16.3 15.1 12.9

10 16.9 17.5 19.7

for instance, if current income per capita plus some 
portion of net assets per capita is chosen as the 
measure o f econom ic well-being, a tax is progres­
sive if and only if the percentage of econom ic w ell­
being sacrificed in taxes increases as econom ic 
well-being increases. The fo llow ing analysis 
pertains to the overall effect o f a per capita income 
tax and a per capita net asset tax on econom ic w e ll­
being defined in alternative ways.

A 10% tax on current income per capita w ill leave 
unchanged the d istribu tion  of econom ic well-being 
as measured by income per capita. However, it w ill 
change the d istribu tion  o f econom ic well-being as 
measured by indices which include net assets, 
and/or. fu ture expected income. Such is also the 
case when considering the progressivity of a per 
capita net asset tax. Table 11 presents the resu Its o f 
levying the specified tax on the d istribution of 
econom ic well-being measured in alternative ways.

The table shows that a 10% per capita income tax 
is not a p ropo rtiona l-tax  when the measure of 
econom ic well-being is e ither income per capita 
plus A n net assets per capita or present value per 
capita. For both measures o f econom ic well-being, 
there are ranges where the percent of econom ic 
well-being paid in tax increases. A lthough an overall 
pattern is d ifficu lt to discern w ith respect to the 10% 
per capita income tax, this is not true fo r the 5% per 
capita net asset tax which exhibits a regressive 
character fo r the econom ic well-being measures 
under study. The table suggests tha tthe  inclusion of 
net assets per capita dim inishes the regressivity o f

TABLE 11

Percent of Economic Well-Being Paid in Taxes 
at Each Decile of Three Distributions

Decile

10% Per Capita Income Tax 5% Per Capita Net Asset Tax

Y + *  NA Present Value 
N A " T T  n

Y

N

Y + A NA
n~ ni r

Present Value 

N

1 8.9% 1.8% 11.0% 6.1%

°o

2 9.2 1.0 7.9 6.5 .5
3 9.4 0.7 7.6 6.4 .7
4 9.5 0.9 6.5 6.1 .7
5 9.1 0.9 6.4 6.1 .6
6 9.2 1.2 5.8 5.3 .8
7 9.3 1.0 4.7 5.6 .7
8 9.0 0.7 4.7 4.4 .4
9 9.4 0.8 4.2 4.6 .3

10 9.9 0.1 0.7 0.7 .05
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the latter tax, as does the inclusion o f expected 
future income. It should also be noted that the 
differences in the absolute sizes of the percents in

the table are to be expected since d iffe rent do lla r 
values are involved w ith each measure of econom ic 
well-being.

IV. Summary and Concluding Remarks

The equitable d is tribu tion  of aid funds is viewed in 
this paper as a problem in taxation accord ing to 
ab ility  to pay or econom ic well-being. This approach 
is emphasized because it is fru itfu l to consider the 
various financial need analysis models as systems of 
taxation which result in the parents' expected con tri­
bution to the postsecondary education of their 
dependents. However, this study deals w ith only the 
first step in the development of an equitable tax 
system, the construction and evaluation of an ob jec­
tive index of ability  to  pay or econom ic well-being. 
The defin ition of equal sacrifice and the specifi­
cation of a well-being u tility  function  are not 
discussed. It is the writer's op in ion tha tthe  choice of 
measure of econom ic well-being must precede 
other considerations in developing an equitable 
system of taxation. Accordingly, a simple two-step 
model is suggested for evaluating alternative 
measures of econom ic well-being. The first step is a 
com parison o f the theoretical im plications of 
competing measures. The second step is a 
comparison of the im plications of each measure for 
the perceived d istribution of econom ic well-being 
among aid applicant families. Such a comparison 
serves an important function. It provides an insight 
into the possible im pact of various theoretica l 
propositions upon the ranking of a group of fam ilies 
among whom exist complex financial and demo­
graphic interrelationships, and thereby expedites 
the generation of m eaningful hypotheses. Indeed, in 
this regard, this study and future investigations of 
the consequences of using a given measure of 
econom ic well-being can help in bypassing some of 
the d ifficu lties inherent in the construction  o f a well­
being u tility  function and facilita te the specification 
of an equitable tax system.

Limitations o f the Analysis

This study is necessarily lim ited in scope. As was 
pointed out in section 2, only the firs t step in the 
construction of an equitable system to d istribute 
financial aid, the construction and evaluation of an 
objective measure of fam ily econom ic well-being, is 
considered. The choice and evaluation of such a 
measure is viewed as a problem in social po licy— 
the m inim ization of inequity subject to adm inis­

trative constraints. No attem pt is made to specify the 
demand fo r postsecondary educational services on 
the part of the families of aid applicants. It seems 
that future research m ight be directed at explaining 
consum ption patterns of these fam ilies, especially 
over the time span of postsecondary attendance. If 
consum ption patterns can be explained most ade­
quately in terms of one of the com peting fram e­
works for measuring econom ic well-being, it would 
seem best to use that fram ework fo r d istribu ting  
scarce aid funds.

Also this study is confined to the generation of 
testable hypotheses rather than the actual testing o f 
hypotheses. This is necessary because an adequate 
data base does not exist to  a llow  fo r proper sam pling 
of the aid applicant population. In particular, such 
items as educational level of parents and co lor are 
not routine ly collected by present need analysis 
systems. However, if such a data base becomes 
available the hypotheses generated in this paper w ill 
provide a framework for analyzing the perceived 
econom ic well-being of aid applicant families. Until 
such time, the data presented in section 3 should 
serve as warning to individuals responsible for 
revising present need analysis procedures. The form 
of each hypothesis is meant to alert researchers to 
the result expected by this writer. For instance, 
Hypothesis V suggests that the perceived d is tri­
bution of econom ic well-being among nonwhite 
families wilt not change s ign ifican tly  whenexpected 
future income is included in the econom ic w ell­
being measure. This is startling since the present 
value approach is supposed to  sensitize the measure 
of econom ic well-being to the effects o f co lor on 
expected future income.

It is the conclusion o f this study that received 
econom ic theory can be useful in analyzing the 
im plications of measuring econom ic well-being in 
alternative ways. However, a theoretical investi­
gation raises as many questions as it answers. The 
choice of a measure of econom ic well-being 
involves many arbitrary assumptions and value 
judgm ents. Received theory is valuable prim arily in 
identify ing the tru ly  normative aspects o f models 
used to assess econom ic well-being and in p in­
po in ting  the consequences of assumptions and 
value judgments.
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APPENDIX 1

Values of An = [ i  -  ( i + i)“ n]_1 Life Expectancy by Color, Sex, and Age

TABLE A1 TABLE A2

for i = .05 and n = 1, 2, ... 46

Expectation of Life in Years

White Non white
n A 1 Mn n A 1 Mn

1 1.050 24 .072
2 .538 25 .071 Age Male Female Male Female

3 .367 26 .070
4 .282 27 .068 30 40.8 47.1 35.3 41.3
5 .231 28 .067 31 39.8 46.1 34.4 40.4
6 .197 29 .066 32 38.9 45.1 33.6 39.5
7 .173 30 .065 • 33 38.0 44.2 32.8 38.6
8 .155 31 .064 34 37.0 43.2 32.0 37.7
9 .141 32 .063 35 36.1 42.3 31.2 36.9

10 .130 33 .062 36 35.2 41.3 30.5 36.0
11 .120 34 .062 37 34.3 40.4 29.7 35.2
12 .113 35 .061 38 33.4 39.4 28.9 34.3
13 .106 36 .060 39 32.5 38.5 28.1 33.5
14 .101 37 .060 40 31.6 37.6 27.4 32.7
15 .096 38 .059 41 30.7 36.6 26.6 31.8
16 .092 39 .059 42 29.8 35.7 25.9 31.0
17 .089 40 .058 43 28.9 34.8 25.2 30.2
18 .086 41 .058 44 28.0 33.9 24.4 29.4
19 .083 42 .057 45 27.2 33.0 23.7 28.6
20 .080 43 .057 46 26.3 32.1 , 23.0 27.9
21 .078 44 .056 47 25.5 31.2 22.3 27.1
22 076 45 .056 48 24.7 30.3 21.7 26.3
23 .074 46 .056 49 23.8 29.4 21.0 25.6

50 23.0 28.6 20.3 24.8
51 22.3 27.7 19.7 24.1

'A  is the value of each of n yearly paym ents (in terest and 52 21.5 26.8 19.0 23.3
princ ipa l) w hich one do lla r of net assets w ill generate, assum ing 53 20.7 26.0 18.4 22.6
an interest rate of 5%. 54 20.0 25.2 17.8 21.9

55 19.2 24.3 17.2 21.2
56 18.5 23.5 16.6 20.5
57 17.8 22.7 16.0 19.8
58 17.1 21.9 15.5 19.2
59 16.5 21.0 15.0 18.5
60 15.8 20.2 14.5 17.9
61 15.2 19.5 14.0 17.3
62 14.6 18.7 13.5 16.7
63 14.0 17.9 13.0 16.1
64 13.4 17.1 12.5 15.6

S ource.—S ta tistica l Bureau of M etropo litan  L ife  Insurance Co., 
1968.
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Ratios of Present Value of Expected Lifetime Earnings 
to Current Earnings for Males with Earnings in 1959 

by Age, Color, and Educational Level

TABLE A3

Age

Educational Level

8 Years 12 Years 16 Years

W hite Nonwhite White Nonwhite White Nonwhite

30 21.9 21.0 23.3 20.7 31.0 23.5
31 21.2 20.2 22.5 19.9 29.4 22.4
32 20.4 19.4 21.6 19.1 27.7 21.3
33 19.8 18.8 20.9 18.4 26.3 20.3
34 19.1 18.1 20.1 17.7 24.8 19.2
35 18.7 17.5 19.5 17.0 23.6 18.4
36 18.2 16.8 18.8 16.3 22.4 17.5
37 17.7 16.3 18.2 15.8 21.3 16.8
38 17.2 15.7 17.6 15.3 20.2 16.1
39 16.6 15.2 17.1 14.8 19.3 15.4
40 16.0 14.6 16.5 14.2 18.3 14.7
41 15.5 14.2 15.9 13.8 17.4 14.1
42 15.0 13.7 15.2 13.3 16.5 13.5
43 14.5 13.3 14.7 12.9 15.7 13.0
44 13.9 12.8 14.2 12.5 14.8 12.5
45 13.4 12.3 13.7 12.0 14.1 12.1
46 12.8 11.7 13.1 11.5 13.3 11.6
47 12.2 11.4 12.6 11.1 12.6 11.1
48 11.6 11.0 12.0 10.7 11.9 10.6
49 11.1 10.4 11.5 10.2 11.2 10.1
50 10.6 9.8 10.9 9.7 10.5 9.6
51 10.0 9.4 10.3 9.3 9.9 9.1
52 9.4 9.0 9.6 8.8 9.2 8.6
53 8.8 8.5 9.0 8.3 8.6 8.1
54 8.2 7.9 8.4 7.7 8.0 7.5
55 7.6 7.4 7.8 7.1 7.4 7.0
56 7.0 6.8 7.1 6.5 6.8 6.5
57 6.4 6.1 6.5 5.9, 6.2 5.9
58 5.7 5.4 5.8 5.3 5.5 5.3
59 5.0 4.8 5.1 4.7 4.8 4.7
60 4.3 4.2 4.3 4.1 4.1 4.0
61 3.5 3.5 3.5 3.4 3.4 3.4
62 2.7 2.8 2.7 2.6 2.6 2.7
63 1.9 1.9 1.9 1.9 1.8 1.8
64 1.0 0.9 1.0 1.1 0.9 0.9

S ource.— M ille r and Hornseth  (1967).
N ote .—Table assumes a d iscoun t rate of 5% and annual p roduc tiv ity  increases of 1%.
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TABLE A4 

Economic Well-Being Distributions

Decile Y Y/N
PVTR

N
HW
N

. Y + .05A 
N

Y + A 
N

A
N

$ % $ % $ % $ % $ % $ % $ %

1 3,400 2.5 702 2.3 7,478 2.0 765 2.4 750 2.4 1,130 1.7 0 0.0
2 4,903 7.0 1,000 6.6 11,375 5.8 1,101 6.8 1,081 6.8 1,769 5.0 243 .3
3 6,127 13.0 1,267 12.3 14,588 11.0 1,397 12.6 1,377 12.6 2,411 9.9 667 2.2
4 7,500 20.4 1,538 19.4 18,440 17.6 1,669 19.7 1,640 19.7 2,986 16.2 1,114 6.0
5 8,770 29.2 1,789 27.7 21,895 25.7 1,949 28.2 1,903 28.1 3,627 23.8 1,600 11.8
6 10,000 39.4 2,091 37.5 26,216 35.3 2,244 37.9 2,200 37.9 4,286 33.0 2,100 19.8
7 11,400 50.9 2,414 48.7 30,670 46.7 2,599 49.1 2,555 49.1 5,151 43.9 2,833 30.3
8 13,074 64.2 2,836 61.8 36,055 60.1 3,009 62.2 2,962 62.2 6,127 56.9 2,733 44.5
9 15,429 79.5 3,504 77.5 44,656 76.2 3,742 77.7 3,690 77.7 8,167 73.0 5,167 63.3

10 33,700 100.0 11,033 100.0 174,890 100.0 11,137 100.0 11,117 100.0 35,528 100.0 34,529 100.0

TABLE A5 

After Tax Distributions

PVTR
N

.10 — 
N

PVTR
N

.05 -  
N

HW
N

.10 -  
N

HW _ 
N

.05 -  
N

X  _
N

< 
I 2 

in 
q

Decile $ % $ % $ % $ % $ %

1 7,340 2.0 7,415 2.0 697 2.4 718 2.4 625 2.1
2 11,257 5.7 11,320 5.7 1,000 6.8 1,029 6.7 921 6.2
3 14,489 10.9 14,488 10.9 1,266 12.6 1,308 12.4 1,171 11.8
4 18,278 17.6 18,302 17.6 1,510 19.7 1,567 19.5 1,438 18.7
5 21,696 25.6 21,770 25.6 1,771 28.2 1,830 27.9 1,674 27.0
6 25,907 35.3 26,000 35.3 2,038 37.9 2,125 37.6 1,969 36.7
7 30,372 46.7 30,453 46.7 2,357 49.1 2,453 48.9 2,300 48.0
8 35,819 60.1 35,920 60.1 2,740 62.2 2,877 61.9 2,700 61.2
9 44,291 76.1 44,529 76.1 3,390 77.7 3,571 77.5 3,357 77.1

10 73,787 100.0 174,807 100.0 10,038 100.0 11,054 100.0 10,950 100.0



APPENDIX 2

Derivation of An

The income stream A n generated by $1 worth o f assets at a given interest rate i must satisfy the follow ing 
equation:

A„ A A_
$1 = — - —  + — 2—  + + n

(1 + i) (1 + i)2 {1 + i)n

Let Z = (1 + i) 1 , then

$1 = An [z  + z 2 + ... + Zn]

Adding and subtracting A n and rearranging terms,

$1 = An [1 + Z + Z2 + ... + Zn_1] -  An + AnZn

Replacing the fin ite  geom etric series in the parentheses with its solution,

$1 ■ An [ j~ ]  -  An + AnZ" •

Solving fo r An ,

A„

S im plify ing,

A = 1— 2n
Z(1 -  Zn)

Substituting (1 + i) fo r Z yields the final result:

An = id  -  (1 + i r n]“ 1 .
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APPENDIX 3

Description of the Student Sample

This appendix describes the sample of students 
responding to  A C T ’s College Investment Decision 
questionnaire. Two o f AC T’s Research Service 
instruments, the Class Profile Report and the Profile 
of Financial Aid Applicants, were used to organize 
the data and provide comparisons to national norms 
in some cases. These data fall into six main cate­
gories: (1) general dem ographic inform ation, (2) 
academic ability, (3) educational aspirations, (4) 
student personnel needs, (5) college attractions, 
and (6) fam ily financia l background. The fo llow ing 
tables provide a brie f summary o f sample student 
characteristics in each of these areas, emphasizing 
comparison to national norms, when such are 
available.

I. GENERAL DEMOGRAPHIC INFORMATION

A. Number of Students in Sample—2,766

B. Age D istribution (%)

Men W omen Tota l 

21 and over 9 6 7
19-20 88 88 89*
18 and younger 3 5 4

Mean age fo r sam ple— 19

C. Sex D istribution (%)

Men Women 

Sam ple 37 63
Norm 48 52

D. Race/Ethnic D istribution <%)

Men W omen Tota l

A fro -A m erican /B lack 19 25 22
Am erican Indian 2 1 2
Caucasian A m er./W hite 71 66 68
M exican/Span. Am erican 7 6 7
O rien ta l Am erican 2 1 1

'S m a ll d iscrepancies m a y o c c u rd u e to  round ing.

II. ACADEMIC ABILITY

A. Mean Scores on ACT Assessment

Socia l Natural 
English Math S tudies Sciences C om posite

Men 18.1 22.4 20.7 22.6 21.1
W omen 19.7 19.5 19.5 20.7 20.0
Tota l 19.1 20.6 20.0 21.4 20.4
Norm 18.7 20.2 19.9 21.0 20.1

B. Percent o f Students in Selected Com posite 
Score Intervals

1-15 16-20 21-25 26-36

Sam ple 21 25 32 22
Norm 20 32 33 15

C. Mean High School Grade Point Covering 
Areas above

Men W om en Tota l

Sam ple 2.89 3.09 3.01
Norm — — 2.68

D. Percent o f Students in Selected Grade Point 
Intervals

0-1.4 1.5-2.4 2.5-3.4 3.5-4.0

Sample 1 18 49 32
Norm 2 33 48 17

E. Percent of Students Graduating in High 
School Classes o f D ifferent Sizes

1-24 25-99 100-399 400-up

Sample 5 27 40 27
Norm 4 19 45 33

F. P ercento fS tudentsP artic ipa ting  in Honors/ 
Advanced Programs in High School—49%
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III. EDUCATIONAL ASPIRATIONS E. Percent of Students Expecting to Be Full 
T im e—96% (Norm —93%)

A. Percent of Students Proposing  Various 
Educational Majors

Sam ple Norm

Educationa l 20 18
S oc./R e lig ious 13 10
Bus./Pol. 17 18
S c ien tific 8 7
A g ric ./Fo r. 2 3
Health 12 9
Arts/H um an. 12 12
Engineering 6 8
T rade /Ind ./T ech . 2 3
Undecided 8 11

B. Percent of Students Seeking Various 
Degrees

Sam ple Norm
Voc./Tech. 
2-Year  CoHege 
BA, BS, BD 
MA, MS 
P hD ,E dD  
O ther

1
8

47
26
14
5

2
12
47
23
12

5

IV. STUDENT PERSONNEL NEEDS

A. Percent of Students Planning to Use 
Housing of Various Types

C ollege Housing 
O ff Campus 
A t H om e/Relative

Sam ple Norm 

69 55
7 9

24 36

Percent o f Students out o f High School One 
Year o r More—5% (Norm —8%)

V. COLLEGE ATTRACTIONS

A. Percent of Students Indicating Various 
Items as M ajor Influences in Selecting 
College Shows Sample Students Placing 
More W eight than Average on Intellectual 
Reputation and Financial Considerations

B. Percent o f Students Indicating Financial 
Considerations as Most Im portant— 19% 
(Norm — 11%)

VI. FAMILY FINANCIAL PROFILE

The average financia l aid applicant in the 
sample comes from a fam ily whose average 
income is$8,500,and has 2 brothers and sisters, 
0 of whom are also in college.

The median incomes fo r d ifferent fam ily 
members are as follows: the father earns $6,700, 
the m otherearns $0 ,thes ing ledependen tapp li- 
cant earns $550, the combined income of 
married dependent applicants is $1,250. The 
mean income fo r single independent students is 
$2,792, and the combined income of married 
independent students is $5,885.

B. Percent o f Students Planning to Bring 
Car—33% (Norm —47%)

C. Percent o f Students Expressing Various 
Special Educational Needs (Reading Skills, 
etc.)—A ll Less than Average

A lthough the father of the typical dependent 
applicant is salaried o ra  wage earner (84%), 11% 
are farm owners and 5% are business owners. 
The average age of the main fam ily earner is 49; 
the app lican t’s parents have net assets valued at 
$7,750; and if they own a home, it is valued at 
$12,804.

Percent of S tudents Desiring to Participate 
in Various Honors/Advanced Programs and 
Extracurricu lar Activ ities—All Greater than 
Average

The average com m uter need is $839, and the 
average resident need is $1,281. The typ ica l 
applicant is single and dependent on parental 
support; 2.7% of the applicants are married; 5.0% 
are independent.

26



ACT Research Reports

This report is Number 66 in a series published by the Research and Development Division of The American College Testing 
Program. The first 26 research reports have been deposited with the American Documentation Institute, ADI Auxiliary 
Publications Project, Photoduplication Service, Library of Congress, Washington, D.C. 20540. Photocopies and 35 mm. 
microfilms are available at cost from ADI; order by ADI Document number. Advance payment is required. Make checks or 
money orders payable to: Chief, Photoduplication Service, Library of Congress. Beginning with Research Report No. 27, the 
reports have been deposited with the National Auxiliary PublicationsServiceof the American Society forlnform ation Science 
(NAPS), c/o Microfiche Publications, 305 East 46th Street, New York, New York 10017. Photocopies and 35 mm. microfilms 
are available at cost from NAPS. O rderby NAPS Document number. Advance payment is required. Printed copies ($1.00) may 
be obtained, if available, from ACT Publications , The American College Testing Program, P.O. Box 168, Iowa City, Iowa 
52240. A check or money order must accompany the request.

The reports since October 1970 in this series are listed below. A complete list of the reports can be obtained by writing to ACT 
Publications.

No. 37 Practices and Outcomes of Vocational-Technical Education in Technical and Community Colleges, by T. G. 
Gartland, & J. F. Carmody (NAPS No. 01441; photo, $6.80; m icrofilm , $2.00)

No. 38 Bayesian Considerations in Educational Information Systems, by M. R. Novick (NAPS No. 01442; photo, $5.00; 
m icrofilm , $2.00)

No. 39 Interactive Effects o f Achievement Orientation and Teaching Style on Academic Achievement, by G. Domino (NAPS 
No. 01443; photo, $5.00; m icrofilm , $2.00)

No. 40 An Analysis of the Structure o f Vocational Interests, by N. S. Cole, & G. R. Hanson (NAPS No. 01444; photo, $5.00: 
m icrofilm , $2.00)

No. 41 How Do Community College Transfer and Occupational Students Differ? by E. J. Brue,H. B. Engen, & E. J. Maxey 
(NAPS No. 01445; photo, $5.50; m icrofilm, $2.00)

No. 42 Applications o f Bayesian Methods to the Prediction of Educational Performance, by M. R. Novick, P. H. Jackson, D. 
T. Thayer, & N. S. Cole (NAPS No. 01544; photo, $5.00; m icrofilm , $2.00)

No. 43 Toward More Equitable Distribution of College Student Aid Funds: Problems in Assessing Student Financial Need, 
by M. D. Orwig (NAPS No. 01543; photo, $5.00; m icrofilm , $2.00)

No. 44 Converting Test Data to Counseling Information, by D. J. Prediger (NAPS No. 01776; photo, $5.00; microfiche, 
$ 2 .00 )

No. 45 The Accuracy of Self-Report Information Collected on the ACT Test Battery: High School Grades and Items of 
Nonacademic Achievement, by E. J. Maxey, & V. J. Ormsby (NAPS No. 01777; photo, $5.00; microfiche, $2.00)

No. 46 Correlates of Student Interest in Social Issues, by R. H. Fenske, & J. F. Carmody (NAPS No. 01778; photo, $5.00; 
microfiche, $2.00)

No. 47 The Impact o f College on Students' Competence to Function in a Learning Society, by M. H. Walizer, & R. E. Herriott 
(NAPS No. 01779; photo, $5.00; microfiche, $2.00)

No. 48 Enrollment Projection Models for Institutional Planning, by M. D. Orwig, P. K. Jones, & O. T. Lenning (NAPS No. 
01780; photo, $5.00; microfiche, $2.00)

No. 49 On Measuring the Vocational Interests of Women, by N. S. Cole (NAPS No. 02071; photo, $5.00; microfiche, 
$1.50)

No. 50 Stages in the Development of a Black Identity, by W. S. Hall, R. Freedle, & W. E. Cross, Jr. (NAPS No. 02072; photo, 
$5.00; microfiche, $1.50)

No. 51 Bias in Selection, by N. S. Cole (NAPS No. 02073; photo, $5.00; microfiche, $1.50)

No. 52 Changes in Goals, Plans, and Background Characteristics of College-Bound High School Students, by J. F.
Carmody, R. H. Fenske, & C. S. Scott (NAPS No. 02074; photo, $5.75; microfiche, $1.50)

No. 53 Toward an Integration o f Theory and Method for Criterion-Referenced Tests, by R. K. Hambleton, & M. R. Novick
(NAPS No. 02075; photo, $5.00; microfiche, $1.50)

No. 54 College Student Migration, by R. H. Fenske, C. S. Scott, & J. F. Carmody (NAPS N o.02215; photo, $5.00; microfiche, 
$1.50)

27



No. 55 Predictions o f Performance in Career Education, by M. R. Novick, P. K. Jones, & N. S. Cole (NAPS No. 02216; photo. 
$5.00; m icrofiche. $1.50)

No. 56 Predictors o f Graduation from College, by E. Nicholson (NAPS No. 02217; photo, $5.00; microfiche, $1.50)

No. 57 Schooling and Subsequent Success: Influence o f Ability, Background, and Formal Education, by L. C. Solmon 
(NAPS No. 02218; photo, $5.00; m icrofiche, $1.50)

No. 58 Common Fallacies about Heredity, Environment, and Human Behavior, by A. Anastasi (NAPS No. 02220; photo, 
$5.00; microfiche, $1.50)

No. 59 A Study o f the College Investment Decision, by W. W. McMahon, & A. P. Wagner (NAPS No. 02219, photo, $5.00; 
m icrofiche, $1.50)

No. 60 Implementation o f a Bayesian System for Decision Analysis in a Program o f Individually Prescribed Instruction, by 
R. L. Ferguson, & M. R. Novick (NAPS No. not available at this time.)

No. 61 Nationwide Study o f Student Career Development: Summary o f Results, by D. J. Prediger, J. D. Roth, & R. J. Noeth 
(NAPS No. not available at this time.)

No. 62 Varieties o f Accomplishment after College: Perspectives on the Meaning o f Academic Talent, by I .  A. Munday, & J. 
C. Davis (NAPS No. not available at this time.)

No. 63 Patterns of Concentration in Large Foundations' Grants to U.S. Colleges and Universities, by R. Colvard, & A. M. 
Bennett (NAPS No. not available at this time.)

No. 64 Vocational Choice Change Patterns o f a National Sample o f Community-Junior College Students, by C. S. Scott, 
R. H. Fenske, & E. J. Maxey (NAPS No. not available at this time.)

No. 85 Considerations and Procedures in National Norm ing: An Illustration Using the ACT Assessment of Career 
Development and ACT Career Planning Program , Grades 8-11, by D. L. Bayless, J. W. Bergsten, L. H. Lewis, & R. J. 
Noeth (NAPS No. not available at this time.)

28








	00001
	00002
	00003
	00004
	00005
	00006
	00007
	00008
	00009
	00010
	00011
	00012
	00013
	00014
	00015
	00016
	00017
	00018
	00019
	00020
	00021
	00022
	00023
	00024
	00025
	00026
	00027
	00028
	00029
	00030
	00031
	00032
	00033
	00034
	00035
	00036
	00037



